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Abstract 

Background: The gap between current and evidence-based management of type 2 diabetes is 

widely acknowledged in Australia. Therefore, there is a need to find effective strategies to 

encourage GP awareness and uptake of evidence-based diabetes guidelines. A well-developed 

and evaluated web-based education strategy is considered to be an appropriate method for 

practising GPs in rural and remote areas to undertake continuing medical education.  

This PhD research forms one part of an NHMRC project entitled “The effectiveness of 

continuing medical education and feedback in altering diabetes outcomes at a population 

level-A RCT”.  

Aims: 1) to examine the current knowledge, attitudes and practices of Australian rural and 

remote GPs regarding type 2 diabetes management, 2) to test the impact of an online 

education intervention on GPs’ learning outcomes, and 3) to identify barriers to GPs 

undertaking and completing the online educational intervention and online learning in 

general. 

Methods: The research design consisted of seven complementary studies: three systematic 

reviews of the literature; a cross-sectional national survey; a quasi-experimental study; and a 

mixed methods study comprising a short cross-sectional survey and semi-structured 

telephone interviews. 

The systematic literature reviews were conducted applying systematic approaches to the 

literature search, study selection and data extraction. The first systematic review (Study 1) 

aimed to assess evidence in the literature for the effectiveness of type 2 diabetes educational 

interventions specifically targeting practising GPs, and where possible, those practising in 

rural and remote locations. The second systematic review (Study 2) aimed to assess evidence 

in the literature for the effectiveness of online continuing medical education (CME) 
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specifically targeting GPs. The third systematic review (Study 3) aimed to examine barriers 

to GPs undertaking and completing online CME. 

A national cross-sectional survey (Study 4) was conducted with 854 general practitioners 

(GPs) currently practising in rural and remote Australian communities with populations of 

between 10,000 and 30,000. A quasi-experimental design (Study 5) was used to compare the 

knowledge, attitudes and reported changes in practice of GPs who completed an online 

diabetes active learning module (ALM). The module has been offered by the main NHMRC 

project to 146 rural and remote GPs in the 11 intervention towns of NSW and QLD which 

have populations of 10,000 to 30,000. A mixed methods study, involving a short cross-

sectional survey (Study 6) and semi-structured interviews (Study 7), were then used to 

identify enabling and inhibiting factors in undertaking and completing the online ALM. 

Findings: The national cross-sectional survey (Study 4) revealed that 209 completed surveys 

were returned, yielding an overall response rate of 24.5 %. GPs reported on their education 

preferences, knowledge, attitudes and practices relating to type 2 diabetes. GPs indicated a 

strong preference for face-to-face education options such as conferences and seminars (75.2 

%). Whilst structured online education activities were less utilised than face-to-face options, 

GPs reported a desire to undertake more of their education online in the future. Survey 

findings revealed gaps in GP knowledge of the medical management of diabetes. The most 

prevalent self-reported learning needs related to pharmacological management (N = 87, (45.5 

%)). Correspondingly, in the GP knowledge test, GPs received the lowest mean score for the 

section on medication management. GPs also reported having the least confidence in 

providing effective insulin treatment, compared with other aspects of diabetes management. 

GPs identified an array of difficulties encountered in providing best practice diabetes care, 

which were classified into three main categories: GP clinical management problems, patient-

related challenges and health system-related difficulties. 
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The quasi-experimental study (Study 5) failed to demonstrate the effect of the online ALM on 

learning outcomes due to inadequate responses to generate statistical inferences. Findings 

from the systematic review (Study 2) indicated that online CME has the capacity to improve 

GP satisfaction, knowledge and practice. However, there are very few well-designed studies 

that focus on this delivery method for GP education. A systematic review (Study 1) also 

showed that few studies have examined the effectiveness of GP type 2 diabetes education. 

Evidence to support their effectiveness in improving GP satisfaction, knowledge, practices 

and/or patient outcomes is partial and weak. 

GPs reported reasons for non-participation in the online diabetes CME (Study 6) that 

correspond with the findings from the systematic reviews (Study 3). Barriers to GP online 

learning were grouped into four main domains: 1) structure, 2) learners, 3) facilitator and 4) 

the online program itself. However, GPs rarely reported difficulties inhibiting their 

completion of the online ALM (Study 6 and Study 7). 

Contribution of the research: This research adds new knowledge to the field of general 

practice education in Australia and internationally.  The research addresses some of the 

widespread challenges of CME evaluation: there are currently few well-designed studies 

focusing on (1) GP CME in general; (2) GP diabetes CME (Study 1); (3) GP online CME 

(Study 2).  

The research also provides new insights into the current knowledge, attitudes and practices of 

Australian rural and remote GPs regarding their type 2 diabetes management. This may 

further assist CME providers and policy-makers in developing and providing education that 

addresses GPs’ needs.  

Conclusions and Recommendations: The national cross-sectional survey highlights a 

number of barriers to GP provision of best practice diabetes care in rural and remote 

Australia. Despite the availability of education programs and clinical practice guidelines, the 
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GP respondents revealed deficits in knowledge and confidence in type 2 diabetes 

management.  GPs identified numerous challenges to effective patient care, some but not all 

of which can be addressed through CME. Online CME has the capacity to improve GP 

satisfaction, knowledge and practices, but there are very few well-designed studies that focus 

on this delivery method for GP education.  

In order to overcome challenges identified in this research, improvements are needed in 

planning, developing and selecting the topics of education that are needed for GPs. Based on 

the doctoral research findings, the following recommendations are made: 

First, in order to provide CME programs for GPs or health care professionals, the learning 

needs should be clearly identified prior to program implementation. CME providers need to 

tailor education programs that specifically focus on and address current GP needs. 

Second, there is a noticeable absence of research focussing on diabetes CME, specifically for 

GPs practising in rural and remote areas. The use of multiple combined education techniques 

showed mixed effects. Future studies may need to examine specific combinations of 

educational techniques and delivery methods tailored to specific desired outcomes for rural 

and remote GPs. 

Third, in order to provide online learning activities for GPs, providers who develop the 

learning programs need to take into account barriers to undertaking and completing online 

CME. The number of studies examining GP online education is very limited. Therefore, 

further research is warranted specifically targeting GPs. In addition, future research should 

focus on clarifying when to use online CME for GP education and how online teaching 

technologies can be used most effectively.  

Fourth, future studies need to examine strategies to improve GPs’ participation in CME 

programs, and in research evaluating these programs. 
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Background 

Diabetes mellitus has become one of the most common non-communicable diseases 

in the world and is now one of the most challenging public health problems of the 21
st
 

century(1,2). In 2013, an estimated 382 million people had diabetes worldwide. This figure is 

predicted to rise beyond 592 million people in the year 2035(2). In Australia, diabetes is the 

most rapidly growing chronic disease, affecting more than 1 million Australians(3)
 
. In 2013, 

the International Diabetes Federation estimated that the total number of cases of Australian 

adults (20-79 years) with diabetes was 1,648,860(4). 

Diabetes contributes greatly to morbidity and mortality, and is classified as one of the 

nine National Health Priority Areas within Australia. Based on the Australian Institute of 

Health and Welfare (AIHW) 2008 data(5) (currently being updated by the AIHW for 

publication later in 2014), in Australia during 2004-2005, there was a total of 74,490 

hospitalisations yearly, with diabetes as the principal diagnosis and 531,069 with diabetes as 

a principal or additional diagnosis(5). From this, an average of 10,609 deaths per year was 

found where diabetes was listed as an underlying or associated cause of death(5). 

Cardiovascular disease (CVD) is a major complication of, and leading cause of death in, 

diabetes(5,6). Over 22.0 % of people with diabetes also have diabetic retinopathy(5,7), which 

accounts for over 7,000 hospitalisations annually(8). In 2004-2005, diabetic nephropathy 

accounted for 112,100 hospitalisations(5) and is the leading cause of end-stage renal disease 

in Australia(5,8).  

 This high level of morbidity contributes greatly to national health costs(1,5,9). The 

direct health care expenditure on diabetes in the year 2004-2005 was
 
$989 million(5). In 

2008-2009, $1507 million was spent on treating diabetes, which is 2.3 % of all health 

expenditure(10). 



 

 

3 

 

Introduction 

The need for a rural focus 

In Australia, general practitioners (GPs) have a major role in diabetes management, 

with 2.9 million diabetes consultations nationally per year in general practice(8). This makes 

diabetes the sixth most frequent chronic problem managed by GPs in Australia, the top five 

being hypertension, check-ups, immunization/vaccination, upper respiratory tract infection 

and depression(11). While much of the Australian population is based in metropolitan and 

regional centres, rural and remote communities are of particular importance, as there is a 

much higher rate of diabetes consultations(5,12), hospitalisation for diabetes 

complications(5,13), and diabetes-related deaths in those areas than in major cities and 

regional centres(5). Diabetes as a reason for consultation constituted 1.9/100 encounters in 

metropolitan areas whereas the rate in rural and remote areas was 4/100 encounters(12). 

Based on the Australian Institute of Health and Welfare (AIHW) 2008 data(5) (currently 

being updated by the AIHW for publication later in 2014), in 2004–2005, diabetes 

hospitalisation in major cities and inner regional areas was 68.9 persons/10,000 population 

compared to 197.9 persons/10,000 population in rural and remote areas(5). In 2003–2005, 

death where diabetes was an underlying cause was found in 33 persons/100,000 population in 

major cities and inner regional areas, whereas the rate in rural and remote areas was 119.5 

persons/100,000 population(5). During 2003–2005, the diabetes death rate in very remote 

areas was three times the rate in major cities(5). Furthermore, the proportion of diabetic 

patients who meet targets for cholesterol and blood pressure levels is also lower in rural areas 

than in urban areas(14). GPs are usually the initial point of contact for people with diabetes 

and play a key role in coordinating diabetes-related services(5). Their role is critical in rural 

settings, as patients typically have less access to specialist services and other treatment 
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facilities. The health disparities between urban and rural Australia(5,8,15,16) indicate 

significant potential for healthcare interventions to produce benefits for rural Australians.  

Evidence-practice gaps  

In an effort to improve diabetes management, “Diabetes management in general 

practice: Guidelines for Type 2 diabetes” have been produced by the Royal Australian 

College of General Practitioners (RACGP) and Diabetes Australia(17). The study by Gupta et 

al.(18) found that 276 Australian GPs (40.0 %) considered the management guidelines for 

diabetes in general practice to be useful. However, only 13.0 % believed their practice had 

changed as a result of the guidelines. Despite the availability of national guidelines and 

related diabetes education programs, the existence of gaps between evidence-based best 

practice and actual diabetes practices is widely recognised in Australia(19-23).  

There is, therefore, a strong need to examine and identify effective strategies(24-28) 

to promote the adoption of evidence-based practice guidelines in the management of diabetes 

in rural and remote general practice.  

Evidence-based practice change strategies  

Continuing Medical Education (CME) —is a commonly-employed mechanism to 

improve clinical practice(29). CME is defined by the American Medical Association 

(AMA)(30) as “educational activities that serve to maintain, develop, or increase the 

knowledge, skills, and professional performance and relationships a physician uses to 

provide services for patients, the public, or the profession.” The content of CME is defined as 

“that body of knowledge and skills generally recognized and accepted by the profession as 

within the basic medical sciences, the discipline of clinical medicine, and the provision of 

health care to the public”(30). 
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In Australia, participation in CME and quality assurance has been a requirement for 

GP vocational registration since 1989(31,32), and a credit point system was later introduced 

in 1993(31). GPs are encouraged to participate in education to maintain and improve their 

standard of patient care. CME programs are structured in three-year blocks (trienniums). The 

CME triennium during this PhD research was 2011-2013, and it had the same requirements 

for GPs as in the previous triennium. However, the name has been changed from Quality 

Assurance and Continuing Professional Development (QA & CPD) to Quality Improvement 

and Continuing Professional Development (QI & CPD).  

QI & CPD requirements for the triennium 2011-2013 mandate that GPs practising in 

Australia must obtain a minimum of 130 points by completing the following educational 

activities (see Table 1.1): 

 Two Category One activities from the options listed below and  

 Completion of a basic cardiopulmonary resuscitation (CPR) course. 

Table 1.1. QI & CPD requirements for GPs in Australia in the 2011-2013 triennium 
Category 1 option 

 

Quality Improvement Activities 

 Rapid PDSA Cycles (40 points)  

 Clinical Audit (40 points)  

 

Other Category 1 Options 

 Active Learning Module (40 points)  

 Individual GP ALMs  

 Peer Review Journal ALM  

 Examiner Training ALM  

 Teaching Medical Students ALM  

 Registrar Supervision/ PGPPP ALM  

 Accredited Activity Provider ALMs  

 Small Group Learning (40 points)  

 Evidence-Based Medicine Journal Clubs (40 points)  

 Supervised Clinical Attachment (40 points)  

 GP Research (40 points)  

o Principal Investigator  

o GP Research Participant  

 Higher Education relevant to general practice (Australian Qualifications Framework (AQF) accredited)  
o Certificate courses (60 points)  

o Diploma courses (90 points)  

o Master’s degree (120 points)  

o PhD (150 points)  

 RACGP Assessment activities (150 points)  

o FRACGP by examination  
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o FRACGP by practice based assessment  

o FARGP  

Category 2 option 

 

 Basic CPR course (5 points)  
o Must meet Australian Resuscitation Council (ARC) guidelines  

o May be completed as part of a Category One activity  

 Accredited Provider Category 2 activities (Each activity is capped to a maximum of 30 points) 

Self-Recorded activities 

 Capped at 20 points for the triennium and claimable when 10 hours of activities have been completed  

Note. Adapted from QI & CPD requirements for GPs in Australia in 2011-2013 triennium: accessed 17 March 2011 at 

http://qicpd.racgp.org.au/program/overview/requirements  

Although QI & CPD requirements for the current 2014-2016 triennium are similar to 

those for the last triennium, GPs are now required to complete a Quality Improvement (QI) 

activity. That is, a minimum of 130 points is required for the 2014-2016 triennium and must 

include the following(33): 

 Two Category One activities, including one quality improvement activity 

 A cardiopulmonary resuscitation (CPR) course 

The quality improvement activities include activities such as: 

 Plan Do Study Act (PDSA) Cycles 

 Clinical Audits 

 GP Research 

 Small Group Learning 

 Supervised Clinical Attachment (SCA) 

 Evidence-Based Medicine Journal Club 

There is varying support for the effectiveness of CME in improving GP and patient 

outcomes. Some forms of CME, such as the use of print-based materials alone tend to have 

limited effects on doctors’ knowledge and clinical outcomes. However, there is growing 

evidence that CME approaches that involve multiple exposures to educational material over 

time and a variety of educational techniques are effective at improving doctors’ knowledge, 

attitudes and clinical outcomes(30).  

http://qicpd.racgp.org.au/program/overview/requirements
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One form of CME that appears to hold particular relevance to rural and remote GPs is 

online learning. Online or web-based education is defined by Cook et al.(28) as “instruction 

in which computers play a central role as the means of information delivery and direct 

interaction with the learner and to some extent replace the human instructor, using the 

internet or a local intranet as the means of delivery. This includes web-based tutorials, 

virtual patients, discussion boards and email. Applications linked to a specific computer 

(including CD ROM) were excluded unless they also used the internet”. The characteristics of 

online CME based on Sargeant et al.’s grouping(34) include: 

 Content presentation e.g., text only, audio lectures with slides, text with multimedia 

materials. 

 Interaction with content e.g., cases with questions, quizzes. 

 Interpersonal interaction e.g., online courseware, electronic mail, desktop 

videoconferencing. 

The use of online CME is increasing(35-37). A US study reported an increase in 

physician participation in internet-based learning activities from 305,410 to 4,365,014 from 

2002 to 2008(38).The online medium has several potential benefits for rural and remote GPs, 

including convenience and ready availability, reduction in travel costs and time, and 

flexibility to complete CME at one’s own place and time(39-41). 

Despite the benefit of online education, physicians continue to prefer the traditional 

modes of CME(42-45). In addition, barriers to online learning include the lack of computer 

knowledge(35,46,47); lack of IT skills(48,49); lack of internet access(35); lack of time(50-

52); lack of social interaction in online learning modes(50-52); and sense of discomfort in 

online learning environments(51).  

In Australia, organisations such as the Australian College of Rural and Remote 

Medicine (ACRRM), RACGP and the Rural Health Education Foundation (RHEF) run 
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distance education programs, including online programs. However, to date these programs 

have not been rigorously evaluated to determine their effectiveness.  

Evaluation challenges of online CME  

Despite the evaluation of a wide range of CME interventions targeted at improving 

health care professionals’ practice and patient outcomes(30), evidence of the benefit of online 

CME is limited. Previous research indicates that online CME can be effective in imparting 

knowledge(28,35,40,41), but there is limited research examining the effects of online CME 

on practice behaviour(28,41,53) and patient outcomes(28).  

In addition, the generalisability of studies of CME is limited by factors specific to 

different health care environments, and there are difficulties in generalising overseas findings 

to the Australian health care system. The structure and funding of our health system, 

education context and our population distribution in Australia are considerably different from 

those of other countries in which many of the studies have been conducted. The 

generalisability of overseas findings concerning the impact of different forms of CME, 

including online CME, to Australian general practice and diabetes care is unknown. 

Furthermore, most studies evaluating online CME programs do not explore the impact on 

clinical outcomes. Therefore, there is a need to rigorously assess the impact of online CME 

programs in general, and in Australian rural and remote settings in particular. This includes 

focusing on GPs’ knowledge, attitudes and practices as well as patient outcomes. 

This study forms one part of an NHMRC project entitled “The effectiveness of 

continuing medical education and feedback in altering diabetes outcomes at a population 

level”. The main project aims to test the effectiveness of an education program on patients’ 

outcomes in rural and remote settings. 

This doctoral research forms the second arm of the main study, focussing on three key 

areas:  
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1. The current status of knowledge, attitudes and practices of rural and remote Australian GPs 

regarding their type 2 diabetes management. 

2. The impact of online CME on GPs’ knowledge, attitudes and practices. 

3. The barriers to GP participation in online CME. 

Since this study is a part of a broader NHMRC project, the next section provides an 

overview of the larger project as a context for this doctoral research.  

The Main National Health and Medical Research Council 

(NHMRC) Project (project number 546096) 

A research team from the Department of General Practice, Monash University, Baker 

IDI Heart and Diabetes Institute, and the University of Newcastle collaborated to conduct an 

NHMRC project entitled “The effectiveness of continuing medical education and feedback in 

altering diabetes outcomes at a population level”. The main project aims to test whether a 

rural GP-focused intervention involving online CME, reminders and feedback can improve 

patients’ outcomes as measured by glycaemia, blood lipids, and urinary albumin control, and 

the frequency of HbA1c, blood lipids, and urinary albumin excretion tests. Refer to the 

published protocol paper for this project in Appendix A. 

The NHMRC study method  

The study used a randomised controlled trial with communities as the unit of analysis. 

The community sample was selected by towns, which were defined by post code. The towns 

were eligible for selection if they: 1) were rural or remote according to the ARIA Plus 

classification (this classification is described in Chapter Two); 2) had populations of 10,000 

to 30,000; and 3) were in Victoria, New South Wales, Queensland or South Australia. In 

addition, towns were excluded if they had fewer than five full-time equivalent GPs, in order 

to ensure that patient anonymity was maintained during the feedback process. Eligible towns 
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were matched in pairs within states as closely as feasible on Indigenous population and socio-

economic status (SES). Experimental and control communities were at least 100 km from 

each other to prevent contamination of the intervention procedures in the experimental and 

control communities. An initial matching process incorporating all of the criteria for 

inclusion, exclusion, matching and contamination prevention indicated that there were 34 

potentially matched towns or 17 potentially matched pairs, 11 matched pairs of which met the 

eligibility criteria. One town from each matched pair was randomly allocated to the 

intervention or usual care group.  

The education intervention components   

The components of education interventions in the main project included: 1. Online 

educational materials; 2. Access to specialist advice; 3. Prompts regarding best evidence 

practice from the pathology clinic; 4. Provision of individual performance feedback; and 5. 

Provision of town-based comparative feedback based on pathology data. 

Education material development (website: www.diabetesedforgps.org) 

Aim. The Active Learning Module (ALM) was developed specifically for the purpose 

of examining the impact of a primarily online educational intervention on diabetes care 

provided by GPs in rural and remote areas, and subsequent patient outcomes.  

The ALM. The ALM comprised two components: 

1. The online ALM. This component targeted GPs’ knowledge of diabetes care. The online 

ALM included a range of features and presentation types including: evidence-based 

Australian clinical guidelines, video demonstrations, case studies, knowledge-based quizzes, 

clinical audit, self-reflection activities and a moderated peer discussion forum.  

The online ALM comprised approximately six hours of learning activity, for which 

GPs received Continuing Professional Development (CPD) points for the 2011-2013 

triennium via their professional body i.e.,  with ACRRM for 7 ALS, PDP points, and with the 
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RACGP for 40 category 1 QI & CPD points. Content for the online ALM was developed in 

consultation with rural and remote GPs and diabetes specialists to ensure accuracy and 

relevance to the rural and remote GP population.  

2. Access to specialist advice. GPs were advised of access to a specialist’s advice on diabetes 

management through the online request form, accessed by secure log in. GPs were able to 

post questions in an anonymous manner and questions and responses were accessible to other 

GPs who logged in to the site.  Under the main NHMRC project, a diabetes specialist was 

assigned to manage queries from GPs. This enabled GPs to access advice on applying the 

diabetes management principles learned in the education program in their day-to-day 

practice, and to ask for advice on more complex cases that arose.  

Educational objectives. The purpose of this ALM was to: 

 Increase GPs’ awareness of the prevalence of diabetes and the importance of 

screening; 

 Improve GPs’ knowledge about evidence-based best practice in diabetes 

management; 

 Improve GPs’ understanding of how to address and manage difficult issues in diabetes 

care; and 

 Assist GPs to identify ways in which their own practice can be improved, in line with 

the latest best-practice guidelines for diabetes care. 

Content of the online ALM. This ALM was divided into the following sections: 

 GP registration: GPs were asked to provide their personal details, including name and 

RACGP QI & CPD number or ACCRM PDP number,  in order to enable full 

registration and point allocation for this ALM. 
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 Predisposing activities:  this section required GPs to identify their personal learning 

objectives and test their knowledge of type 2 diabetes prior to commencing the online 

ALM. 

 Screening, assessment and diagnosis: this section included information on diabetes 

epidemiology; identifying diabetes prevalence in their own practice and comparing it 

to national prevalence; introduction to the AUSDRISK tool; who should be screened 

for type 2 diabetes; diagnosis of type 2 diabetes; performing an initial assessment; and 

a quiz. 

 Managing type 2 diabetes: this section included information regarding continuing care 

planning; team-based approaches to diabetes care; lifestyle changes: nutrition and 

exercise; motivational and behaviour change techniques in general practice; 

medication: oral hypoglycaemic agents; insulin treatment; complications of diabetes; 

patient self-monitoring; and interactive case studies. 

 Applying evidence-based diabetes care in daily practice: this section provided a 

systematic evidence-based approach to diabetes care; government support for quality, 

evidence-based diabetes care; General Practice Management Plan (GPMP); GP 

management plan and Team Care arrangements (TCA); introduction to developing 

care plans; case studies; applying evidence-based diabetes care: introduction and 

instructions; and a GP clinical audit of their clinical management of five of their own 

patients. 

 ALM completion/ reinforcing activity: this section included a post-program 

knowledge test and a program evaluation form. Submission of the evaluation marked 

a GP’s completion of the program. 

 Discussion forum: GPs could either create a new forum topic or post their discussion 

to topics created by the research team, including “Communication with the 



 

 

13 

 

moderators and your colleagues”; “Taking a team-based approach to diabetes care”; 

and “Motivational interviewing discussion topics”  

 Consultant enquiry form: this form allowed GPs to submit specific questions or 

enquiries regarding clinical issues associated with type 2 diabetes. GPs did not need to 

complete the online ALM in order to place an enquiry. An endocrinologist was 

available to respond to GPs’ enquiries within approximately three business days. The 

specialist’s responses aimed to provide GPs with relevant information and guidance in 

treating their patients. 

 Program evaluation: GPs were asked if the program met their expectations in 

achieving the overall learning objectives of the online ALM; if their learning needs 

were met; if the program was relevant to their individual practice; and their 

confidence regarding their type 2 diabetes management.  

It is worth noting that, GPs were required to complete each section of the online ALM 

sequentially, but they could re-visit completed sections at any point.  

The CME package, including the online ALM, reminders and feedback, was provided 

to GPs in the intervention towns. No intervention was provided for GPs in the control towns. 

This CME package was offered over a period of two years, commencing in 2011. Patients’ 

outcomes, including the results of glycaemic, blood lipids, urinary albumin control, and 

frequency of HbA1c, blood lipids and urinary albumin excretion tests were compared for the 

intervention and control towns once the data collection period was completed.  Co-operation 

from the major pathology providers in the study towns was sought and obtained in order to 

extract pathology data. The NHMRC study had ethics approval from Monash and Newcastle 

University. 

This PhD study focuses solely on the online ALM component and its potential effect 

on GPs’ knowledge, attitudes and practices, as well as barriers to completing the program. 
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Figure 1.1 below shows this doctoral research within the context of the broader NHMRC 

study.
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                                       Figure 1.1. Overview of this doctoral research within the context of the broader NHMRC project

The NHMRC project 

(Main project) 

No interventions 

Reminders & 

feedback 

GPs in 

intervention 
towns 

GPs in 

control 

towns 

Patients’ outcomes 

(Diabetic patients’ laboratory 

results from pathology centres) 

This doctoral research focused on the online 

ALM which was offered for GPs located in 

the interventions towns. The research aimed 

to test the effects of this online ALM on GPs’ 

learning outcomes as measured by changes in 

knowledge, attitudes and reported practices 

and to identify barriers to GPs undertaking 

and completing the online ALM and online 

learning in general. 

CME package 

Online ALM 

Patients’ outcomes 

(Diabetic patients’ laboratory 

results from pathology centres) 



 

16 

 

Personal Background  

I am a general practitioner from Thailand, completing my PhD in Australia 

with the support of a scholarship. This doctoral research may have important 

implications for rural GPs in Thailand, as the study addresses a major concern for the 

provision of continuing education for rural general practice doctors in my home 

country. In response to the shortage of physicians in rural areas, a program of 

mandatory rural services was launched in 1968(54). Within the program, medical 

students who enter a government medical school are required to sign a contract 

agreeing to perform three years of public work after graduation(54), and graduating 

medical students face a large fine if they do not carry out this contract(54). The 

implementation of mandatory service, among other strategies, has had considerable 

success in improving equitable access to healthcare throughout the country(55) and has 

increased the number of generalists working in rural areas. However, a key problem 

with the present mandatory service program is that it forces new graduates with little 

experience to work in rural areas where they have less access to the support of health 

care facilities and specialist services(56). This may reduce their confidence and may in 

fact be dangerous in terms of providing inappropriate and unsafe care. In addition, this 

may also result in a reduction in the confidence of local populations with respect to 

their health care services. How doctors, particularly new graduates working in rural 

and remote areas of Thailand, maintain and update their knowledge, skills and 

performance is the major concern.  

Therefore, the knowledge and skills gained from undertaking this PhD may 

help CME providers in developing CME activities with greater capacity to improve the 

knowledge and skills and maintain the standard of care of new graduates working in a 

wider range of medical practices in rural areas of Thailand. 
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 Thesis Structure 

The thesis is presented in the following way:  

 The following chapter presents a review of the literature covering all aspects of 

CME and its evaluation. One review of systematic reviews and three systematic 

reviews are presented in this chapter. The research questions and aims for this 

study to address gaps in the literature are then presented. Two of the systematic 

reviews are currently in press and are presented as part of the literature review 

chapter. These two publications include their own references, whilst the 

references for other parts of the literature review are presented at the end of the 

thesis. 

 Chapter Three briefly describes the pilot studies completed as a part of this 

doctoral research.  

 Research design and methods are presented in Chapter Four.  

 Chapter Five presents the findings of a national cross-sectional survey 

examining GPs’ current knowledge, attitudes and practices regarding type 2 

diabetes management. Publication of the national cross-sectional survey 

findings is included in Appendix B. 

 The findings of a quasi-experimental study, testing the impact of the online 

ALM on GPs’ knowledge, attitudes and practices, are presented in Chapter Six.  

 The mixed method study findings regarding barriers to GPs online learning are 

reported in Chapter Seven. 

 Chapter Eight presents a discussion of the strengths and weaknesses of the 

research design and the findings of this doctoral research.  

 Research conclusions and implications are presented in Chapter Nine. 
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Chapter One Summary 

This chapter has provided a background and introduction to the thesis topic. 

Since the research conducted under this PhD program forms one part of the broader 

NHMRC project, I have provided an overview of the main project and explained where 

my study sits within the broader project. In addition, I have provided some personal 

background to provide the context for why I have addressed this particular research 

topic. In the following chapter, the relevant research pertaining to CME evaluation in 

general and type 2 diabetes CME in particular is addressed.
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Introduction 

This chapter provides a foundation for the design, delivery and evaluation of 

the educational intervention in this thesis. The first section presents the context of the 

research, describing the nature and prevalence of diabetes focusing on type 2 diabetes; 

Australian rural and remote general practitioners; and continuing medical education 

(CME). The remaining four sections focus on CME evaluation. The objective of Part 1 

of the CME evaluation is to report the findings of systematic reviews of the impact of 

CME interventions on GPs’ behaviours and patient outcomes. This review examines 

the effectiveness of CME interventions, regardless of CME topic, location, or setting. 

Part 2 of the CME evaluation examines the evidence in the literature for the 

effectiveness of type 2 diabetes educational interventions specifically targeting 

practising GPs, and where possible, those practising in rural and remote locations. This 

review has informed the educational intervention used in this research. Evidence in the 

literature for the effectiveness of online CME specifically targeting GPs is examined 

and reported in Part 3 of the CME evaluation. This review informed the delivery 

method used in this research. Part 4 of the CME evaluation identifies barriers to GP 

online CME learning. Finally, the research questions and aims that guided this PhD 

study are presented. 
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Diabetes  

Definition of diabetes  

Diabetes mellitus is a metabolic disorder of multiple aetiology, characterised by 

chronically elevated blood glucose (hyperglycaemia) with disturbances of 

carbohydrate, fat and protein metabolism, resulting from defects in insulin secretion, 

insulin action or both. Individuals with diabetes are at a higher risk of microvascular, 

macrovascular and neurological disorders(57).  

Classification of diabetes  

Diabetes can be classified according to the WHO categorisation(57) into diabetes 

mellitus (DM) type 1, type 2, and other specific types; gestational diabetes mellitus 

(GDM); and impaired glucose tolerance (IGT). Type 2 is the commonest form of 

diabetes, representing approximately 90.0 % of all cases of diabetes mellitus in 

Australia(58). As a result, this research focusses on type 2 diabetes. The description of 

type 2 diabetes(57) is as follows: 

Type 2 is the most common form of diabetes and is characterized by 

disorder of insulin action and insulin secretion, either of which may 

be the predominant feature. Both are usually present at the time that 

this form of diabetes is clinically manifest. By definition, the specific 

reasons for the development of these abnormalities are not yet known. 

Prevalence of diabetes 

Global diabetes prevalence. In 2013, the International Diabetes 

Federation estimated that 8.3 % of adults worldwide, a total of 382 million 

people, have diabetes(2). By the year 2035, it is estimated that 592 million 

people will live with diabetes(2). In 2013, approximately 5.1 million people 

aged between 20 and 79 years died of diabetes, accounting for 8.4 % of all 
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deaths(2). This represented an estimated 11.0 % increase in deaths from 

2011(2).  

Australian diabetes prevalence. There is currently no national data collection 

for new cases of diagnosed type 2 diabetes each year(59). In 2005, the overall 

incidence (% per year) of diabetes in Australia was 0.8 % or approximately 275 

Australian adults develop diabetes every day(58). The 2000 Australian Diabetes 

Obesity and Lifestyle Study (AusDiab) conducted a cross-sectional survey which  

indicated that the overall diabetes prevalence in Australia was 7.4 %(60). In 2013, the 

International Diabetes Federation estimated that the total of Australian adults (20-79 

years) with diabetes was 1,648,860, representing 9.9 % of the total adult population(4). 

The majority of these people will have had type 2 diabetes(58).  

In 2005, diabetes was among the top ten leading causes of death among 

Australians, being the underlying cause of death in 3,529 deaths registered (2.7 % of 

all deaths)(5). More males than females die of diabetes (a death rate of 19 per 100,000 

in males compared with 13 per 100,000 in females)(5) . In 2013, the International 

Diabetes Federation estimated the number of deaths in Australian adults due to 

diabetes was 9,765(4). Diabetes was also the sixth most frequently managed of all 

chronic problems by GPs in Australia in 2010-2011(11).  

The prevalence of pre-diabetes, including impaired glucose tolerance (IGT) and 

impaired fasting glycaemia (IFG), in Australia is 16.3 % - 17.3 % for males and 15.3 

% for females. The prevalence of IGT and IFG increases with age, rising from 5.4 % in 

the 25-34 age group, to 29.0 % of the population aged 65-74 years(58).  

The prevalence of diabetes is far higher within the indigenous Australian 

population. In 2004 to 2005, Aboriginal and Torres Strait Islander peoples were three 

times more likely to have diabetes, 11 times more likely to experience diabetes 
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hospitalisations and experienced 12 times higher death rates from diabetes than other 

non-indigenous Australians(5) .  

Ethnic differences in the prevalence of diabetes have been reported worldwide. 

Many of the ethnic groups with high prevalence rates are represented in Australia, 

including Pacific Islanders, and those from Southern Europe, the Middle East, parts of 

Asia and the India sub-continent(1,8,61).     

Rural and Remote GPs  

This doctoral research targeted rural and remote general practitioners. The 

terms “general practitioner” and “family physician” are used interchangeably. 

However, in Australia, the term “general practitioner” (GP) is most commonly used. 

The RACGP defines a GP by the characteristics of his or her discipline: as a 

professional who “provides person-centred, continuing, comprehensive and 

coordinated whole person health care to individuals and families in their 

communities”(62).  

Australia is a large country with a relatively small population clustered 

primarily in metropolitan areas. Geographical classifications are used to divide areas in 

Australia as the basis for significant health resource allocation(63). Three 

classifications have dominated in Australia, namely the Rural, Remote and 

Metropolitan Areas (RRMA), the Accessibility/Remoteness Index of Australia 

(ARIA), and the Australian Standard Geographical Classification Remoteness Areas 

(ASGC-RA) systems(63). As the RRMA system was out-dated and flawed, it was 

replaced, from the year 2009, by the Australian Standard Geographical Classification 

Remoteness Areas (ASGC-RA) system or the ARIA plus classification(63). The ARIA 

plus classification is used to measure the remoteness of Australian localities from the 

five categories of urban service centres. The five categories of the urban service 
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centres are classified based on population size, including service centres as follows: 

with more than 250,000 persons; with 48,000 to 249,999 persons; with 18,000 to 

47,999 persons; with 5,000 to 17,999 persons; and with 1,000 to 4,999 persons. For 

each locality, the distance to each of these five categories is converted to a ratio of a 

mean, which this produces a continuous variable with values between 0 (high 

accessibility) and 15 (high remoteness). From these values, the ARIA plus results can 

be grouped into: major cities; inner regional; outer regional; remote; and very 

remote(64,65). This doctoral research and the NHMRC project used the ARIA plus 

2006 database(66). 

Rural and remote Australia refers to “those areas outside of major cities 

defined by a number of different official geographical classifications”(67). Based on 

the ARIA plus classification system, our study defined the rural and remote areas as 

outer regional, remote and very remote. Most rural physicians are required to carry out 

a greater number of procedures than their urban colleagues(68). In addition, rural GPs 

are more likely to provide in-hospital care, engage in emergency care, and encounter a 

greater burden of complex and chronic health conditions(69).  

Australia is predominantly an urbanised country, and the number of GPs per 

patient population is significantly lower in remote than in major city areas(70). The 

estimated number of GPs practising in Australia varies according to the source of 

statistics, including the Australian Bureau of Statistics (ABS) census, Medicare data, 

and the Australian Institute of Health and Welfare (AIHW). Based on the AIHW 

data(71), in the year 2011, there were 87,790 medical practitioners registered in 

Australia, and of these 78,833 were employed, and of those 73,980 were working as 

clinicians (others worked in administration, education, etc.). Of the 73,980 clinicians, 
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25,056 worked as GPs, of which 17,489 worked in major cities; 4,849 in inner 

regional; 2,117 in outer regional; and 598 in remote and very remote areas(71). 

GP Education Addressing type 2 Diabetes in Australia 

2008-2010 

In Australia, many organisations offer CME activities that include education 

about diabetes. As a part of this doctoral research, a comprehensive review was 

undertaken to identify type 2 diabetes-related continuing professional development 

(CPD) activities offered to Australian GPs in the 2008-2010 triennium. This search for 

activities was performed using educational activity listings and records on five 

websites: 

1. The Royal Australian College of General Practitioners (RACGP): www.racgp.org.au  

2. The Rural and Remote Education Online (RRMEO): www.rrmeo.com  under  

The Australian College of Rural and Remote Medicine (ACRRM): www.acrrm.org.au  

3. The Rural Health Education Foundation (RHEF): www.rhef.com.au  

4. The Australian Institute of Health and Welfare (AIHW): www.aihw.gov.au  

5. The Primary Health Care Research and Information Service (PHCRIS):  

www.phcris.org.au 

It is interesting to note, that even though a range of private providers is acknowledged, 

data from the majority are not literally accessible and hence not included in the website 

search. However, an individual private provider was approached if their programs were 

identified from the websites listed above. 

This search was performed to identify type 2 diabetes CPD provided for 

Australian GPs prior to the commencement of our educational intervention research. 

The search involved retrieval of data from these websites and additional written 

requests to the organisations which hosted these programs. This search covering the 

http://www.racgp.org.au/
http://www.rrmeo.com/
http://www.acrrm.org.au/
http://www.rhef.com.au/
http://www.aihw.gov.au/
http://www.phcris.org.au/


 

26 

 

2008-2010 triennium was completed by the end of November 2009. From this search, 

161 CME programs on diabetes were identified. The majority of the activities were 

identified via the RREMO (ACRRM) and the RACGP. Figure 2.1 displays a summary 

of type 2 diabetes activities for Australian GPs from 2008 to 2010. Workshops were 

the most commonly offered type of activity, whereas conferences were the least 

common. Figure 2.2 shows the locations for these activities; almost one third of the 

programs were provided nationwide.  

The providers for these programs can be divided into two groups: education 

providers who deliver programs via means other than online; and online education 

providers (see Figure 2.3):  

 Non-online providers included 27 divisions of general practice, three colleges, 

three hospitals, 19 organisations (nine for-profit organisations and ten non-

profit organisations) and one other. 

 Online providers included two colleges, ten organisations (six for-profit 

organisations and four non-profit organisations) and one other. 

We wished to identify if and how activities were evaluated by education 

providers, and the outcomes of these evaluations. This information was requested from 

the RACGP, the ACRRM, the RHEF and each online program provider directly, and 

requests were also advertised on the RACGP e-bulletin board. A reply from the 

ACRRM provided no evaluation data because some of the requested activities were 

still ongoing, evaluation was not compulsory, or the activity was closed due to non-

attendance. The RACGP replied that the activity providers reported back to the college 

only a summary of participants’ learning objectives and needs and whether they were 

met. No further evaluation of the content and outcomes of the activity were reported 

back. Only two replies were received from individual private program providers; one 
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provided the course evaluation data focused primarily on whether the program met 

participations’ needs and satisfaction. The second provider could not provide 

evaluation data on their program as the program did not attract GP participation. 

These findings highlight the lack of evaluation of GP educational activities, and 

the strong need to evaluate the effects of any education program offered. 

 

 

Figure 2.1. Australian GPs’ type 2 diabetes activities from 2008 to 2010 
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Figure 2.2. Number of GPs’ type 2 diabetes activities provided in each state and 

nationwide in Australia from 2008 to 2010 

 

 

Figure 2.3. Number of providers offering GPs’ type 2 diabetes online activities 

compared with non-online activities 
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CME Evaluation 

In Australia and worldwide, a large amount of funding has been dedicated to 

CME activities(72,73). The purpose of CME is ultimately to improve professional 

knowledge, attitudes and practices, resulting in enhanced quality of medical care and 

patient outcomes. CME aims to educate physicians using up-to-date clinical 

information(30), typically with a teacher-centred didactic style(74). By contrast, 

continuing professional development (CPD) is a more comprehensive term 

encompassing medical, managerial, social and personal skills and implies a more self-

directed approach to education(74-76). However, these terms are used interchangeably 

in the literature(74).  In the present thesis we have opted to use the term CME. Even 

though a wide range of CME activities are offered to physicians, there is evidence that 

appropriate therapeutic and diagnostic interventions are underutilised(19,20,30). This 

raises the question: is CME effective in bridging the gap between evidence-based best 

practice and actual clinical practice? Therefore, there is a need to comprehensively and 

systematically examine current evidence regarding the impact of differing CME 

methods and delivery modes on physicians’ knowledge, attitudes, skills, clinical 

practice and ultimately patient outcomes. 

Part 1: Effectiveness of CME: overview of systematic reviews 

Introduction. To assess the effectiveness of CME programs, many factors 

need to be considered. These include, but are not limited to: 1) evaluation methods, 2) 

the desired outcomes, 3) any biases or confounding factors affecting the results, and 4) 

educational delivery methods. This literature review examines the evidence with these 

factors in mind. 

Part 1 of this CME evaluation examines the effectiveness of CME interventions 

for GPs, regardless of CME topic, location, or setting. Part 2 of the CME evaluation 
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addresses type 2 diabetes educational interventions, specifically targeting practising 

GPs, and where possible, those practising in rural and remote locations. 

Objective. To assess evidence in the literature for the effectiveness of CME in 

changing GPs’ clinical practices and health care outcomes.  

Methods. Table 2.1 displays the definitions of educational interventions. 

Search strategies. The literature search was conducted using multiple 

electronic databases supplemented by a manual search of references from the articles 

obtained. Keywords and search terms are described in Table 2.2. The search was 

performed from the earliest date of each database to March 2013 using the Cochrane 

database of systematic reviews, Scopus, Ovid MEDLINE, and Google Scholar. This 

search was completed in July 2013. 

Study selection. The titles and abstracts of all retrieved articles were screened. 

The full text of papers that met the inclusion and exclusion criteria were then included 

in the final review. Disagreements were resolved by discussion. 

Data extraction. Each article that met the selection criteria was reviewed and 

data were extracted in tabular form. The effects of the education intervention were 

considered based on the desired outcomes. The distributions of effects, from negative 

to large, were those described by the authors of the original reviews. 

 

 

 

 

 

 

 



 

31 

 

Table 2.1. Definitions of educational methods/techniques  
Educational methods/ 

techniques 

Definition 

Didactic programs Predominantly lectures and presentations that may include question and answer 

periods. 

Information only Distribution of printed materials alone, or as part of lecture sessions. 

Opinion leaders Those persons recognized locally or nationally as experts who set norms for 

appropriate clinical practice behaviour. 

Clinical practice guidelines Structured clinical diagnostic and treatment strategies based on synthesis of best 

available evidence, preferably from randomised controlled trials and meta-analysis. 

Interactive education Interactive sessions of participants and presenter or leader may include role-

playing, case discussion, and honing newly-acquired practice skills. 

Audit and feedback A review of current practitioner clinical practice behaviour, usually for a specified 

diagnosis, and recommendations for few clinical behaviour if warranted. 

Academic detailing Utilises a personal visit by trained professionals to a physician to provide best 

available information on health- and medical-care interventions. 

Reminders Prompts to the practitioner to provide a specific clinical intervention under defined 

clinical circumstance. 

Face-to-face or live  

intervention or formal CME 

Education provided in the form of conferences, lectures, workshops, or educational 

meetings. 

Educational materials Transferring information by disseminating educational materials such as printed 

recommendations for clinical care, audio-visual materials, and electronic 

publications. 

Multifaceted interventions Interventions that use two or more educational strategies. 

Note. Modified from the definitions by Oxman et al.(77), Bloom(25), Sohn et al.(78) and Forsetlund et al.(79). 

 

Table 2.2. Literature keywords and search terms 
Concept 1 Concept 2 Concept 3 

“general practi*” 

 

gp* 

 

“family practi*” 

 

Mesh search or subheading 

 

general practitioners 

 

“continuing education” 

 

“continuing medical education” 

 

cme 

 

cpd 

 

“professional development” 

 

Mesh search or subheading 

“continuing medical education” 

 

education, medical, continuing/ 

 

“Effective*” 

Note. Search terms within each concept were combined by “or”. Concepts 1, 2 and 3 were then combined by “and”. 

All retrieved articles are from a combination of concepts 1 and 2; with the exception of two databases, Ovid 

Medline and the Cochrane database of systematic reviews, the retrieved articles are from a combination of concepts 

1, 2 and 3. 

Inclusion criteria. Literature reviews or systematic reviews, focusing on at 

least one educational intervention and its’ outcome measures on health care 

professionals’ knowledge, attitudes, behaviour or patients outcomes were included. 

Participants were health care professionals of which GPs may be a part of the 
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population. The reviews selected were only in the English language and studies 

published after 1990. Original research and qualitative studies were excluded. 

Results. A search of computerised databases identified 917 citations. By 

screening titles, abstracts and removing duplications, 12 systematic 

reviews(24,26,30,75,77,80-86) and two reviews of systematic reviews(25,78) were 

deemed to meet the inclusion criteria and are included in this review. Unfortunately, 

none of the reviews included specifically targeted GPs. Table 2.3 displays the quality 

of the included reviews and indicates that the majority of the reviews clearly described 

the research questions, search methods and inclusion and exclusion criteria. Table 2.4 

presents an overview of the included reviews. 

Table 2.3. Quality of the studies included in this review 

Authors/year Research question 

clearly stated 

Search methods 

sufficiently described 

Inclusion criteria 

described 

Exclusion criteria 

described 

Forsetlund et 

al. 2012(75) 

Yes Yes Yes Yes 

Arditi et al. 

2012(85) 

Yes Yes Yes Yes 

Ivers et al. 

2012(82) 

Yes Yes Yes Yes 

Giguere et al. 

2012(81) 

Yes Yes Yes Yes 

Flodgren  et 

al. 2011(80) 

Yes Yes Yes Yes 

Renders et al. 

2009(86) 

Yes Yes Yes Yes 

O’Brien et al.  

2008(84) 

Yes Yes Yes Yes 

Marinopoulos 

et al.2007(30) 

Yes Insufficient (no details 

of search terms) 

Yes Yes 

Jamtvedt et al. 

2006(83) 

Yes Yes Yes Yes 

Bloom 

2005(25) 

Not clearly stated 

(lack of literature 

review support) 

Insufficient (no details 

of search terms) 

Yes Yes 

Sohn et al. 

2004(78) 

Yes Yes Yes Yes 

Davis et al. 

1999(26) 

Yes Yes Yes Yes 

Davis et al. 

1995(24) 

Yes Yes Yes Yes 

Oxman et al. 

1995(77) 

Yes Insufficient (no details 

of search terms) 

Yes Not clearly stated 
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  Table 2.4. Overview of studies examining the effectiveness of CME 

Authors/ 

year 

Study design of 

reviewed studies 

Published date of 

included articles 

Health care professionals Article 

included 

Outcome 

measures 

Comments 

Forsetlund 

et al.  

2012(75) 

RCTs  1999 to Dec 2007 Range of health care 

professionals e.g., physician, 

residents, nurses, pharmacists, 

non-physician prescribers, 

mixed providers 

81 RCTs Professional 

practices and/or 

health care 

outcomes 

Since one third of included studies used multifaceted 

interventions, the effects may not be entirely caused by the 

education meetings. Even though the authors stated that there 

was no significant difference in the effects of multifaceted 

interventions that included education meetings and education 

meetings alone, this was based on only one out of seven trials 

that had a low or moderate risk of bias and reported base line 

data. The authors categorized the format of education meeting 

as interactive, didactic and mixed and concluded that 

interactive education meetings alone appear to be least 

effective whereas mixed and didactic education were most 

effective. However, there may have been biases from how the 

authors categorized the studies into interactive, didactic or 

mixed, since the authors stated that if in doubt the interventions 

were categorized as mixed. 

   

Arditi et 

al. 

2012(85) 

RCTs, non-RCTs 1947 to 2012 but 

70.0 % of the 

included studies 

were published 

between 1980 and 

2000 

Primary physicians, nurse 

practitioners 

32 studies Professional 

practices and/or 

health care 

outcomes 

The quality of the included studies was considerably low based 

on the majority did not implement nor report allocation 

concealment. The authors also acknowledged possibility of 

publication bias. Therefore, these limitations may overpower 

the results of the study. Of note, the majority of the included 

studies were published before the year 2000.  A variety of 

participants and settings were involved such as physicians, 

nurses, inpatient, outpatient, or mixed settings.  

 

Ivers et al. 

2012(82) 

RCTs 1950 to 2010 Healthcare professionals with 

post-graduate training e.g., 

family physicians, 

obstetricians, paediatricians, 

internists, nurses 

140 

studies 

Professional 

practices and/or 

health care 

outcomes 

The authors suggested that feedback may be more effective 

when the source is a supervisor or senior colleague, provided 

more than once, provided both verbally and in writing and both 

measurable and action plans are included. The results on 

patient outcomes were from comparisons in which audit and 

feedback was the single intervention or the core essential 
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feature of multifaceted interventions compared to usual care. 

The authors did not provide a report on patient outcomes from 

only audit and feedback alone compared with no intervention. 

Therefore, patient outcomes may have been contaminated by 

the effects of multifaceted interventions. 

 

Giguere et 

al. 

2012(81) 

RCTs and ITS 1966 to June 2011 Healthcare professionals such 

as physicians (from 42 out of 

45 studies), nurses, 

pharmacists, psychologists, 

and allied health professionals 

45 studies 

(14 RCTs, 

31 ITS) 

Professional 

practices and/or 

health care 

outcomes 

There were limitations of this systematic review: for included 

RCTs, almost half (43.0 %) of the included studies in this 

review were evaluated as unclear or high risk for allocation 

concealment, therefore there was the possibility of over-

estimation of effects. In addition, two thirds of the included 

studies were ITS studies, which limited the quality of the 

studies included in the review and again may have led to over-

estimation of the results. 

 

Flodgren 

et al.  

2011(80) 

RCTs 1966 to May 2009 Range of health care 

professionals e.g., physicians, 

paediatricians, surgeons, 

nurses, obstetricians, family 

physicians, and patients 

18 RCTs 

studies 

Performances 

and/or patient 

outcomes 

The study included only RCTs and most were based in hospital 

settings. The use of only a local opinion leader was found in 

only five trials. The results from five studies indicated there 

was improvement in performance for the opinion leader 

intervention. However, four out of five trials were considered 

as high risk of bias, whereas the remaining had moderate risk 

of bias. Most of the included studies used multiple 

interventions, i.e., supplemented opinion leaders by audit and 

feedback, reminders, education materials. The results may 

therefore be affected by the effects of multiple interventions or 

any one of the multifaceted interventions.  In addition, the 

frequency of exposure to the interventions may affect the 

results, but the details were not provided to enable 

comparisons. 

 

Renders et 

al. 

2009(86) 

RCTs, CCTs, 

CBAs, ITS 

1966-1999 Healthcare professionals 

included physicians, nurses, 

pharmacists 

41 studies Professional 

practices and/or 

health care 

outcomes 

This review has many limitations. For example, only one third 

of the studies included in this review were restricted to patients 

with only type 2 diabetes whilst others also included type 1 

diabetes. This review included RCTs, CBA and ITS studies, in 

addition only one fourth of the included RCTs studies reported 
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clearly concealed allocation to groups. Therefore, these issues 

may cause bias and over-estimate the power of the study. 

 

O’Brien et 

al. 

2008(84) 

RCTs Articles in the 

Cochrane 

Effective practice 

and organization 

of care registered 

in March 2007 

Range of health care 

professionals e.g., physicians, 

nurses, nursing assistants, 

dentists, pharmacists,  

residents, interns 

69 RCTs Professional 

practices and/or 

health care 

outcomes 

The targeted behaviours of 29 trials were prescribing 

behaviours; another 29 trials were the general management of a 

variety of problems encountered in general practice; and 11 

trials were preventive services. In the studies that compared 

education outreach visits (EVOs) as a component of 

multifaceted interventions, the results need to be interpreted 

with caution because the effects may be the effects of 

multifaceted interventions. Although the authors concluded that 

EOVs have small to moderate effects in improving practice, the 

effects may not be entirely caused by the interventions but may 

be influenced by the person (visitor (s)) who delivered the 

interventions. However, most of the studies included did not 

mention about their influences. Only one study compared the 

different types of visitors and found that after one year the visit 

by physician peers improved in more indicators than non-

physicians visited groups. 

 

Marinopo

ulos et al. 

2007(30) 

RCTs, non -

RCTs, and before 

and after design 

1982 to Feb 2006 

 

Range of health care 

professionals e.g., fully 

trained physicians, physician 

assistants, nurses,  family 

physicians, paediatricians, 

physicians in training, 

radiologists, pharmacists, 

medical students 

136 

studies 

and 9 

systematic 

reviews 

Knowledge, 

attitudes, skills, 

practice 

behaviours, and 

clinical practice 

outcomes 

Multifaceted interventions were more effective than a single 

one, and multiple exposures to the media were more effective 

than a single exposure. 

However, the majority of the effects of education 

techniques/methods in this review were based on multiple 

interventions.   

Jamtvedt 

et al. 

2006(83) 

RCTs Articles in the 

Cochrane 

Effective Practice 

and Organization 

of Care Groups’ 

registered up to 

January 2004 

Not provided 118 trials Professional 

practices and/or 

health care 

outcomes 

The review stated that the included studies were studies that 

measured professional practices and health care outcomes but 

the latter measure was not provided in detail for a number of 

the studies included. In addition, the results for both measures 

were not separately and clearly reported. The authors provide 

the details of the results of less than half of the total of studies 

included in the review. Although the authors state the numbers 



 

36 

 

of trials compared the audit and feedback alone or audit and 

feedback as a component of an intervention, the number of 

studies of audit and feedback alone compared to no 

intervention are not reported. The effects of audit and feedback 

reported therefore may be the effects of other components of 

the interventions than audit and feedback alone. In addition, the 

characteristics of participants in each study are not provided.  

  

Bloom 

2005(25) 

RCTs, RCTs plus 

other controlled; 

RCTs plus other 

controlled plus 

uncontrolled 

1 Jan 1984 to 30 

Oct 2004 

Range of health care 

providers e.g., physicians, 

GPs, internists, paediatricians. 

26 

systematic 

reviews 

Physician 

clinical practice 

behaviour and 

health care 

outcomes 

The author does not provide the details of targeted behaviours 

or outcomes for each study. In addition, there are low quality 

studies included in the review such as uncontrolled studies 

which may over-estimate the results of this review. 

 

Sohn et al. 

2004(78) 

RCTs, controlled 

trials with at least 

two arms, 

controlled before 

and after studies, 

and interrupted 

time series 

analyses 

Jan 1988 to 

March 2003 

Range of primary health care 

providers e.g., physicians, 

nurses, nurse practitioners, 

and physician assistants 

11 

systematic 

reviews 

Knowledge, 

performances 

(excluded 

reviews that 

focused only on 

patient 

outcomes) 

This review has limitations including that poor quality 

reviewed studies are also included. In addition, most included 

systematic reviews were not meta-analyses in which the results 

are described without being synthesized. 

Furthermore, the poor quality of the included reviews may 

affect the results, i.e., none of the included reviews provide the 

details of outcomes or the statistical significance of the results. 

 

Davis et 

al. 

1999(26) 

RCTs 1993 to January 

1999 

Range of health care 

professionals e.g., general 

practitioners, physicians, 

internists, paediatricians 

14 studies  Professional 

practices and/or 

health care 

outcomes  

Even though the authors state that the interactive interventions 

produced positive changes, all of the studies that claimed 

effectiveness in either physician performance or health care 

outcomes in this review used multifaceted interventions. 

Therefore, the results for effectiveness may not derive from the 

interactivity of the program but may result from the effect of 

multiple interventions. A secondary issue is the intensity of the 

interventions, i.e., numbers of sessions used may affect the 

results because most of the studies that produced effects in 

either professional performances or health care outcomes or 

both used multiple sessions. 

Another limitation of this review is the small number of studies 

reviewed. 

A further concern relating to bias in this review which may 
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affect the results is the quality of the reviewed studies e.g. only 

one study describes adequate concealment of allocation to 

randomization and the outcomes of only seven studies were 

assessed blindly.  

 

Davis et 

al. 

1995(24) 

RCTs 1975 to 1994 Internists, family physicians, 

obstetricians/gynaecologists, 

paediatricians, emergency 

physicians, surgeons, 

anaesthesiologists 

99 RCTs Professional 

practices and/or 

health care 

outcomes 

Overall, the results found that 145 interventions focused on 

physician performance; of these 101 demonstrated change 

whereas 44 did not. While 46 interventions targeted changes in 

health care, only 22 succeeded. The effect size was small to 

moderate. Limitations of this review include that the authors 

did not state clearly for the impact of each individual 

intervention whether it produces positive effects in physician 

performance or health care outcomes or both but they just 

generally state that it produces change in at least one major 

outcome measures.  

In addition, the authors did not report the details of types of 

participants, characteristics of interventions, and targeted 

behaviours or desired outcomes for each study.  

 

Oxman et 

al. 

1995(77) 

Trials, with 

random or quasi 

random allocation 

with and without 

controlled groups 

Jan 1990 to Dec 

1993 

health care providers 

excluded students 

102 trials Performances or 

health care  

outcomes 

This review has limitations including more than half of the 

studies that reported the effects of conference did not have 

control groups. In addition, even though the authors state that 

they collected the data regarding characteristics of the 

participating providers, and patients, these are not reported. 

Furthermore, targeted behaviours or health outcomes in each 

study are not provided. Moreover, the authors provide a 

number of studies that examined each type of intervention, 

however when they report the effects of each intervention, the 

number of studies that produced changes are not clearly 

provided. 

 

   Note. RCTs = randomised controlled trials; CCTs = controlled clinical trials; CBAs = controlled before and after studies; ITS = interrupted time series. 
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How was effectiveness assessed? Numerous evaluation methods were used to 

examine the effectiveness of CME interventions, depending on the desired outcome 

measures of each study.  However, only one systematic review provided details of 

evaluation methods of its reviewed studies(30), whilst the other ten reviews were not 

clear if evaluation methods were extracted from the original studies(25,26,75,78,81-

86), and three did not extract these data(24,77,80).  

What are the desired outcomes to prove effectiveness? Most of the reviewed 

studies evaluated both professional practice behaviours and patient outcomes(24-

26,30,75,77,80-86), whereas only one review focused solely on professional practice 

behaviour(78). 

Effects based on each education method. Table 2.5 summarises the effects of 

the interventions, based on the desired outcomes of each of the reviews.  
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Table 2.5. Overview of the effects of educational interventions 
Interventions Effects of interventions 

Physician care processes (practice 

behaviours) 

Health care outcomes 

In-person  CME activities 

(educational  meetings, 

conferences, lectures, 

workshops, seminars, 

symposia, didactic programs 

and courses) 

0 (26,30,78,77) 

0 to ++ (25) 

- to ++ (75) 

Favoured negative or inconclusive 

(24) 

 

0 (24-26,77) 

- to + (75) 

Inconclusive (30) 

 

 

Interactive education + to +++ (25) 

Favoured positive (78) 

0 (26)  

0 to ++ (25) 

Inconclusive (26) 

 

Audit/feedback + to ++ (82) 

0 to +++ (25) 

0 to ++  (77) 

- to ++  (83) 

Favoured negative (24) 

0 to +++ (25) 

- to ++ (82) 

Not provided (83) 

 

 

Academic detailing/outreach 

visits 

+ to +++ (25) 

+ to ++ (84) (for educational outreach 

visits alone compared with no 

intervention) 

+ to ++ (24) 

Favoured positive (77,78) 

+ to +++  (25) 

Favoured positive (77) 

0 (84) (for education outreach visits 

alone compared with no intervention) 

 

Opinion leaders + to ++ (24) 

0 to ++ (25) 

0 to substantial (77) a 

- to + (80) 

Inconclusive (78) 

+++ (25) 

0 to substantial (77) 

- to + (80) 

Reminders + to +++ (25) 

0 to ++ (77) 

Favoured positive (24,78) 

- to ++ (85) 

0 to +++ (25) 

0 (85) 

Clinical practice guidelines + to ++ (25) ++ (25) 

Educational  materials 0 to ++ (25) 

0 to + (81) 

Favoured negative (24,77) 

Inconclusive (78) 

0 to + (25) 

Favoured negative (77) 

Inconclusive (81) 

 

Multifaceted interventions 

 

Favoured positive (24,30,86) 

Demonstrated change (77) 

 

Favoured positive (24,30) 

Demonstrated changes (77) 

Inconclusive (86) 

Note. - = negative; 0 = no effect; + = small positive effect; ++ = moderate positive effect; and +++ = large positive 

effect. 
a The study did not state the degree of effect. 

Favoured positive = the majority of the studies in the review produced more positive effects than negative effects. 

Favoured negative = the majority of the studies in the review produced no effects or more negative effects than 

positive effects. 

Davis et al. 1995: the results were not separately reported between physician performance and health care outcomes. 

 

 

Face-to-face or live interventions or formal CME. Seven reviews described 

the effectiveness of face-to-face or live interventions. Forsetlund and colleagues 

(2012)(75) reported that educational meetings alone or combined with other 

interventions can result in small to moderate improvements in professional practice and 
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smaller improvements in health care outcomes. They concluded that the effect is 

similar to other CME types such as audit and feedback and educational outreach visits. 

Marinopoulos et al. (2007)(30) reported that in-person media were more effective than 

print-based materials. The authors concluded that the use of single techniques may not 

have an effect on practice behaviour. For the effects on clinical outcomes, out of 15 

different education techniques, only the provision of educational readings was found to 

have a positive short-term effect in increased use of beta-blockers and only the use of 

conference calls was found to have a positive long-term effect in improvement of 

depression. Bloom (2005)(25) reviewed 13 studies that evaluated the effect of didactic 

techniques, and showed no to moderate positive effects on care processes and no 

effects on patient outcomes. Sohn and colleagues (2004)(78) examined the impact of 

formal CME on primary care providers’ practice behaviours from four reviews. Three 

out of the four reviews showed negative or inconclusive results, whereas one study 

showed a range of outcomes, from negative to positive improvement. The authors 

concluded that traditional CME methods such as lectures or workshops did not 

effectively change primary care providers’ behaviour. Davis et al. (1999)(26) reported 

the effects of didactic CME which were examined for three interventions: lectures, 

seminars, and/or didactic sessions.  All three failed to alter physician performance. 

However, two used multiple interventions; therefore, the results may not be the effect 

of the single didactic CME. Davis et al. (1995)(24) reported from six interventions that 

relatively short (1 day or less) formal CME activities produced negative or 

inconclusive effects. Oxman et al. (1995)(77) examined the effects of conferences from 

17 studies which did not change performance or health outcomes. 

 Overall, it is difficult to draw firm conclusions about the effectiveness of face-

to-face or live interventions or formal CME because of a broad range of methods and 
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outcomes. In addition, some reviews did not provide details regarding specific 

outcomes, nor the statistical significance of results. However, overall, the effect of the 

face-to-face or live interventions or formal CME from these seven reviews did not 

indicate favourable results for the use of face-to-face, live intervention and formal 

CME, in terms of effecting change in clinical practice and patient outcomes. 

Opinion leaders. Five reviews of opinion leaders were located. Flodgren et al. 

(2011)(80) examined 18 RCTs and found that opinion leaders alone or in combination 

with other interventions may promote evidence-based practice with varying degrees of 

effectiveness. Bloom (2005)(25) reported the effects of opinion leaders on physician 

care processes and health care outcomes from seven studies. The effect of opinion 

leaders on processes of care ranged from none to moderate positive effects: two studies 

showed no effect; four reported small positive effects and three showed moderate 

positive effects. Only one study was reported for the effects on patient outcome and 

this showed a large positive effect. Sohn et al. (2004)(78) reported the effects of local 

opinion leaders from three systematic reviews. All three reviews showed some 

encouraging results, such as improved clinical management of medical problems, 

delivery of preventive services, recording routines and consultation skills. However, 

the authors concluded that it was not clear if this method was effective in changing 

primary care providers’ behaviours because of methodological limitations in the 

reviews included. Davis et al. (1995)(24), however, concluded that the use of opinion 

leaders was an effective educational strategy. Three trials that examined the effect of 

opinion leader strategies showed positive effects but did not report clearly what the 

outcomes were. Oxman et al. (1995)(77) reported the effects of local opinion leaders 

from five studies. The results showed mixed effects ranging from non-significant to 

significant. However, the details of targeted outcomes and the effects in each study 
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were not provided. Furthermore, the number of studies that produced change was not 

clearly provided. 

 In conclusion, it was not clear from these five reviews whether the use of 

opinion leaders is effective in changing professional practice behaviours or patient 

outcomes. In addition, a critical flaw in some of the reviews was the clear lack of detail 

regarding clinical behaviours targeted by the interventions.  

Written educational materials and information only, including clinical 

practice guidelines. Five reviews were located. Giguere and colleagues (2012)(81) 

assessed the effects of printed educational materials from 45 studies. The results 

showed that the effects of printed-educational materials ranged from no to small 

positive effects on professional practice, and there was insufficient information to draw 

conclusions regarding the effects on patient outcomes. Bloom (2005)(25) reported the 

results of “information only” from ten studies. Eight studies showed no effects on 

physician care processes; three showed small positive effects, whereas two showed 

moderate positive effects. Three of the studies tested the effects of “information only” 

on patient outcomes. Whilst two showed no effects, only one showed small positive 

effects.  Six studies were reviewed for the effects of clinical practice guidelines. The 

effects on physician care processes ranged from small to moderate positive effects. 

Small positive effects were reported by two studies, whereas moderate positive effects 

were reported from three studies. Only one study reported the effects on patient 

outcome and the results showed a moderate positive effect. Sohn and colleagues 

(2004)(78) reported that only two out of four systematic reviews provided evidence 

supporting the positive effects of the dissemination of educational materials or clinical 

guidelines in changing behaviour. The authors therefore concluded that the efficacy of 

dissemination of educational materials was inconclusive. Davis et al. (1995)(24) also 
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reported the effects of educational materials in which four interventions showed 

positive effects whereas seven failed to demonstrate the effects. Oxman et al. 

(1995)(77) reported the results of 12 studies that examined the effects of educational 

materials. Only three studies reported that print materials, including the distribution of 

guidelines, demonstrated changes in professionals’ performance.  

 Overall, these five reviews provided mixed support for the use of printed 

educational materials. Clinical practice guidelines may have positive effects on 

practice behaviours, however, little information was provided on which behaviours 

were changed. The effects of the clinical practice guidelines were regarded as 

inconclusive due to insufficient evidence.  

Interactive education. Three reviews reported the effects of interactive 

education. Bloom (2005)(25) reviewed ten studies that examined the effects of 

interactive education. The effects on physician care processes ranged from small to 

large positive effects. Five of the studies showed large positive effects; six reported 

moderate positive effects; and two reported small positive effects. The effect of 

interactive education on patient outcomes ranged from no to moderate positive effects. 

No effects were reported by three studies; small positive effects were reported from 

one study; and moderate positive effects were reported from three studies. A study by 

Sohn et al. (2004)(78) reported on one systematic review, which found seven out of 

eight studies using interactive workshops showed significantly improved professional 

behaviours. Davis et al. (1999)(26) reported the effects of interactive techniques from 

six interventions. The interventions included seminars with interactive videos and 

small groups; small group tutorials including discussion; small group meetings; 

preceptorship plus discussion and didactic review. However, only two studies tested 

the impact of interactive CME as a single intervention (small group tutorials including 
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discussion; and small group discussion) and found no change in physician 

performance. 

 Overall, the effects of the interactive education exhibited mostly beneficial 

effects in physician care processes, but less evidence for the impact on patient health 

outcomes.  

Audit and feedback. Five reviews evaluated the effects of audit and feedback. 

Ivers and colleagues (2012)(82) evaluated 140 studies, in 49 of which audit and 

feedback was the single intervention. The results found that audit and feedback can 

improve professional practice and health care outcomes. However, the effects ranged 

from little or no effects through to moderate positive effects. Jamtvedt et al.’s review 

(2006)(83) of 118 trials found that audit and feedback produced mixed results in 

improving professional practices and/or health care outcomes. The effects of audit and 

feedback, either alone or combined with other interventions, were mixed and 

inconsistent, ranging from negative to moderately positive effects. Bloom (2005)(25) 

reviewed 16 studies that examined the effects of this approach on physician care 

processes and health care outcomes. The results on care processes ranged from none to 

large positive effects; two studies reported no effect; four reported small positive 

effects; 11 reported moderate positive effects, whilst six reported large positive effects. 

Whilst three studies showed no effect on patient outcomes, one showed a small 

positive effect and three reported moderate positive effects. Davis et al. (1995)(24) also 

reported the effects of audit and feedback,  in which ten interventions showed positive 

effects and 14 showed negative outcomes. Oxman et al. (1995)(77) reported the effects 

of audit and feedback from 31 studies. The authors concluded that the effectiveness of 

audit and feedback ranged from nil to moderate. 
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 The effects of audit and feedback in three out of five reviews showed positive 

effects on physician care processes. Their effects on clinical outcomes were 

inconclusive.  

Academic detailing/outreach visits. Five studies were located that assessed 

the effects of academic detailing/outreach visits. O’Brien et al. (2008)(84) assessed the 

effects of educational outreach visits from 69 studies. The authors concluded that 

educational outreach visits alone or combined with other interventions had a small to 

moderate positive effect. Whilst the effects of educational outreach visits on 

prescription were small and consistently positive, the effects on other behaviours 

varied widely. However, fewer than half of the included studies were the trials of 

educational outreach visits alone compared to no intervention. The remaining studies 

were of outreach visits combined with other interventions. Of those trials that 

compared educational outreach visits alone to no intervention, only two trials targeted 

patient outcomes and showed no effect. Bloom (2005)(25) reviewed 12 studies that 

examined the effects of this approach. The effects on care processes ranged from small 

to large positive; one study reported small positive effects; eight reported moderate 

positive effects, whilst six reported large positive effects. Whilst one study showed a 

small positive effect on patient outcomes, four showed moderate positive effects, and a 

large positive effect was reported for one study. Sohn et al. (2004)(78) reported the 

results of two systematic reviews, indicating that this method improved the delivery of 

preventive services and reduced inappropriate prescribing. Davis et al. (1995)(24) also 

reported the effects of outreach visits, showing positive changes in two studies but did 

not clearly state which outcomes were changed. Oxman et al. (1995)(77) reported the 

effects of outreach visits from eight studies; four studies identified reductions in 
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inappropriate prescriptions; one study reported effectiveness in smoking cessation, and 

one reported a small increase in delivery of preventive services. 

 Overall, the evidence from the reviews showed that academic detailing or 

outreach visits produced positive effects in professional practice, but the effects on 

patient health outcomes were inconclusive. 

Reminders. Five studies evaluated the effects of reminders. Arditi and 

colleagues (2012)(85) assessed 32 studies examining the effects of reminders 

generated by computer and delivered on paper. The majority of the studies measured 

processes of care, whereas only five reported health care outcomes. For the effects in 

improving processes of care, only one third of the comparisons provided baseline data. 

Reminders alone compared with usual care showed moderate improvement in 

professional practices. Whilst four out of five studies that assessed the health care 

outcomes lacked power to detect clinical effects, the only study that had sufficient 

power to detect a significant effect did not show improvement in the outcome 

measures. Bloom (2005)(25) reviewed 16 studies that examined the effects of this 

approach on physician care processes and health care outcomes. The results for care 

processes ranged from small to large positive; five studies reported small positive 

effects; 12 reported moderate positive effects, and nine reported large positive effects. 

Whilst one study showed no effects on patient outcomes; two showed small positive 

effects; four reported moderate positive effects; and two reported large positive effects. 

Sohn et al. (2004)(78) reported the results of four systematic reviews that examined the 

effects of reminders. The results demonstrated positive effects of this approach in 

preventive services, breast screening, cancer screening and other professional 

behaviours. However, the authors did not provide details of outcomes in two studies. 

Davis et al. (1995)(24) also reported the effects of physician reminders, and showed 
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positive changes in 22 out of 26 interventions, whereas four interventions in two 

studies failed to demonstrate changes. Oxman et al. (1995)(77) reported the effects of 

reminder systems from 53 studies. The effects of reminders ranged from nil to 

moderately positive. 

 It is difficult to draw a conclusion regarding the effects of reminders on both 

clinical practice and patient outcomes from these reviews, given that the effects ranged 

from negative to large positive. 

Multifaceted interventions. Four reviews reported the impact of multifaceted 

interventions. Marinopoulos and colleagues (2007)(30) found that multiple education 

approaches, which most commonly included case-based learning, were more likely to 

improve knowledge and attitudes than a single approach. The effects on practice 

behaviours and clinical outcomes may be superior to a single technique. Renders and 

colleagues (2009)(86) evaluated the effects of multifaceted interventions from 41 

studies. The results showed that multiple interventions could improve professional 

practices, however, there were no clear effects on patient outcomes because they were 

rarely assessed. Davis et al. (1995)(24) also reported the effects of multifaceted 

interventions. In Davis et al.’s study, a multifaceted intervention was defined as using 

three or more education strategies. However, in our current review, using two or more 

educational strategies was classified as multifaceted intervention. The authors found 

that, of 39 interventions using two educational methods, 25 produced a positive effect, 

whereas 12 showed negative or inconclusive effects.  When combining two less 

effective interventions, positive results were found in seven interventions. Three or 

more interventions were used in 39 interventions, of which 31 showed positive changes 

including positive changes in health care outcomes. Oxman et al. (1995)(77) reported 

the effects of multifaceted intervention from 15 studies. The authors stated that 
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multifaceted intervention showed the positive changes in professional performances 

but less consistent effects on health outcomes. 

 Overall, the multifaceted interventions produced predominantly positive results 

for both physician care processes and clinical outcomes.  

What strategies are effective? Overall, evidence from the systematic reviews 

indicates that formal CME formats such as conferences, lectures, workshops, education 

meetings, and distribution of educational materials do not produce positive changes in 

health care providers’ behaviours(24,26,30,77,78). Small group discussions, interactive 

workshops, educational outreach visits, audit and feedback and reminders were 

identified as predominantly effective in effecting changes in health care providers’ 

behaviours(25,77,78). Combined multiple education interventions were identified as 

the most effective in producing positive changes in both physician practices and 

clinical outcomes(24,30,77,86). 

Summary of the Part 1 review 

1. The reviews involved a range of study populations, including GPs, nurses, 

paediatricians, internists, pharmacists and medical students. 

2. The majority of the reviews did not focus on geographical location (e.g., rural versus 

metropolitan), nor health care setting. 

3. Despite using the keywords or search terms “general practitioners”, none of these 

reviews focused specifically on GP interventions. Further research targeting on GPs is 

warranted. 

4. None of the included reviews focussed solely on rural and remote practices. 

5. The majority of reviews involved a range of educational topics, with only one 

review focused on diabetes education. 
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6. The reviews included in this section were limited in their description of 

interventions (both activities and delivery methods), the evaluation methods used by 

the original studies, and the behaviours measured in each study.   

7. The reviews included a heterogeneous range of original studies in terms of types of 

interventions, settings, audiences, and outcome measures. Therefore, it is very difficult 

to draw strong conclusions from this review. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

50 

 

Part 2: Effectiveness of GPs’ type 2 diabetes CME: a systematic 

review (Study 1) 

Introduction. Part 2 of the CME evaluation presents the findings of a 

systematic review examining the evidence in the literature of the effectiveness of CME 

interventions specific to the topic of type 2 diabetes education and specifically targeted 

to GPs.  This systematic review aimed to assess the literature reporting solely on the 

effects of educational interventions. Therefore, studies in which CME was used in 

combination with other interventions such as organisational interventions or patient 

education interventions were excluded. As this doctoral project focuses on GPs in rural 

and remote towns, the second aim of the Part 2 review was to examine educational 

interventions for GPs in rural and remote areas. 

Part 2 of the systematic review has been accepted for publication in the 

Diabetic Medicine Journal and is currently in press. The draft of the in press article is 

presented next. 
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Abstract 

Introduction: Numerous studies have assessed the effectiveness of interventions 

designed to improve health care professionals’ care of diabetic patients. The effects of 

educational interventions targeted at general practitioners’ (GPs’) diabetes 

management, however, have not been systematically reviewed.  

Method: A computer search was conducted from the earliest date of each database to 

2013 through the Cochrane Library, Pubmed, Ovid MEDLINE, Scopus, EMBASE, 

Informit, Google Scholar, ERIC and a supplemented review of reference lists from 

each article obtained. Measured changes in GPs’ satisfaction, knowledge, practice 

behaviours, and patient outcomes were recorded. 

Results: Thirteen studies out of 1,255 met the eligibility criteria, however none were 

specifically conducted in rural or remote areas. Ten studies were randomised 

controlled trials. Fewer than half of the studies (5/13, 38.5 %) found a significant 

improvement in at least one of the following outcome categories: satisfaction with the 



 

53 

 

program, knowledge, and practice behaviour. There was little evidence for the impact 

of GP educational interventions on patient outcomes. Of the five studies that examined 

patient outcomes, only one found a positive impact: a reduction in patient HbA1c.  

Conclusions: Few studies examined the effectiveness of GP type 2 diabetes education 

in improving GP satisfaction, knowledge, practices and/or patient outcomes. Evidence 

to support their effectiveness is partial and weak. To determine effective strategies for 

GP education related to type 2 diabetes, further well-designed studies accompanied by 

valid and reliable evaluation methods are needed.  

Keywords: General practitioners, type 2 diabetes, continuing medical education, 

professional development. 

Introduction 

Diabetes is the fastest growing chronic disease in Australia. It currently affects more 

than one million Australians [1] and is predicted to increase in the future [2,3]. The 

rates of diabetes consultations
 
[4,5], hospitalisation for diabetes complications [4,6] 

and diabetes-related deaths are notably higher in rural and remote areas of Australia 

than in major cities and regional areas
 
[4]. 

General practitioners play a major role in diabetes management, with 2.9 million 

diabetes consultations nationally per year
 
[7]. Their role is particularly critical in rural 

and remote locations, given the limited access to specialist services, allied health 

professionals and other treatment facilities. Difficulty of access to continuing medical 

education (CME) is one of the factors contributing to lack of retention of the rural GP 

workforce in Australia [8]. Rural GPs perceived they had less access to ongoing 

education [9] and they believed they had greater difficulty in attending CME sessions 

than metropolitan doctors [10]. 
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Despite the ready availability of evidence-based diabetes guidelines and continuing 

professional development programs, the gap between evidence-based best practice and 

actual GP practice is widely recognised
 
[11-16]. Effective strategies [17-21] that 

promote the adoption of the best-practice clinical guidelines for GP management of 

diabetes therefore need examination.  

Continuing medical education (CME) —is a commonly employed mechanism to 

improve GPs’ clinical practice [22]. Previous studies have reported that interactive 

education, audit and feedback, reminders, academic detailing and other outreach visits 

are the most effective in changing physician care and patient outcomes [20,23,24], 

whereas the simple distribution of clinical practice guidelines and the use of opinion 

leaders are less effective [24]. Formal CME formats such as conferences, lectures, 

workshops, or educational meetings and distributing educational materials have been 

identified as ineffective in changing health care providers’ behaviours 

[17,19,20,23,25]. Evidence suggests that CME approaches that involve multiple 

exposures to educational material over time [17,18,26] and a combination of multiple 

educational techniques are effective in improving physicians’ knowledge, attitudes and 

clinical outcomes [17-20,24,26-28]. 

 A wide range of interventions targeted at improving diabetes care and patient 

outcomes have been evaluated. Renders and colleagues [29] conducted a systematic 

review to determine the effects of interventions on care provided to patients with 

diabetes in primary care, outpatient and community settings. The review indicated that 

although multiple interventions can improve physician care, the effects on patients’ 

outcomes were rarely assessed. Shojania and colleagues [30] performed a meta-

analysis to examine the impact of 11 quality improvement strategies and established 
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that most of the reviewed strategies produced improvement in diabetic patients’ 

glycaemic control.  

However, these reviews included organisational interventions, patient interventions, 

and/or financial interventions, in addition to CME. They were also limited by the 

heterogeneity of the studies included in the reviews, namely, different types of health 

care participants, multiple objectives across different content areas, and different 

locations and/or settings. These may limit the generalisability of conclusions that may 

be drawn from the reviews in relation to general practice.  

To minimize the heterogeneity of the reviewed studies and draw stronger conclusions, 

this review aims to assess the evidence in the literature for the effectiveness of type 2 

diabetes educational interventions specifically targeting practising GPs, and where 

possible, those practising in rural and remote locations. 

Methods  

Search strategies  

The literature search was conducted using multiple electronic databases supplemented 

by a manual search of references from the articles obtained. The keywords and search 

terms are described in Table 1. The search was performed from the earliest date of 

each database to 2013 through the Cochrane Library, EMBASE, ERIC, Scopus, Ovid 

MEDLINE, PubMed, Informit (Health Collection), and Google Scholar. This search 

was completed in July 2013. 
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Table 1. Literature keywords and search terms 
Concept 1 Concept 2 Concept 3 Concept 4 

“general practi*” 

 

gp* 

 

“family practi*” 

 

Mesh search or sub-

heading 

 

general practitioners 

 

diabet* 

 

Type 2 diabet* 

 

“Type 2 diabet*” 

 

T2DM 

 

Mesh search or sub-

heading 

 

Diabetes mellitus, type 2/ 

“continuing education” 

 

“continuing medical 

education” 

 

cme 

 

cpd 

 

“professional 

development” 

 

Mesh search or sub-

heading 

“continuing medical 

education” 

 

education, medical, 

continuing/ 

 

rural or remote 

Note. Search terms within each concept were combined by “or”. Concepts 1, 2 and 3 were then combined by “and”. 

All retrieved articles are from a combination of concepts 1, 2 and 3.  A combination of concept 4 using “and” was 

conducted to identify studies targeting GPs in rural and remote locations. 

Study selection 

The first author (IT) screened the titles and abstracts of all retrieved articles. Two 

reviewers (IT, LP) screened the full texts of papers selected using the inclusion and 

exclusion criteria (see Table 2). Disagreements were resolved by discussion.  

Table 2. Inclusion and exclusion criteria 
Inclusion criteria Exclusion criteria 

Types of studies: Randomised controlled trials, non-

randomised controlled trials, interrupted time series 

studies and before-after studies assessing changes in 

health care professionals’ satisfaction, knowledge, 

practice behaviour, and/or patient outcomes. 

Types of participants: GPs, or mixed participants 

where GPs were the majority. 

Types of CME interventions: Any educational 

intervention that: 

(1) Targeted practising general practitioners; 

(2) Aimed to produce measurable changes in GPs’ 

satisfaction, knowledge, practice or patient outcomes; 

(3) Was defined explicitly; and 

(4) Was conducted as a single intervention or one 

component of multifaceted interventions. 

Our definition of “educational intervention” was based 

on a definition by Davis et al. [28]. 

Types of outcome measures: GP satisfaction, 

knowledge, behavioural changes, process of care, and 

clinical outcomes. 

Articles were excluded if they:  

(1) were a review, pilot study, incomplete study, 

protocol study, conference abstract, editorial, 

commentary, or letter;  

(2) were a descriptive, case-reported , or qualitative 

study;  

(3) were a non-English language publication;  

(4) were published prior to 1980;  

(5) involved quality improvement without an 

educational activity;  

(6) did not include training or education for GPs;  

(7) did not evaluate an educational activity;  

(8) were located outside primary care or general practice 

settings;  

(9) were located in hospitals or outpatient clinics of the 

hospitals;  

(10) were located solely in urban areas;  

(11) did not involve or did not state clearly that they 

involved GPs or family doctors;  

(12) described an educational intervention targeted 

towards institutions or organisations rather than 

individual GPs or GPs’ practices; and 

(13) the educational intervention was not clearly stated. 
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Data extraction  

Each article that met the selection criteria was reviewed and data were extracted in 

tabular form. Standardised forms were used for data extraction to minimise the risk of 

bias. Categories of information extracted were author, year of publication, participants, 

location/setting, study design, timing of the educational exposure and length of follow-

up period, delivery methods, technique or educational methods used (see Table 3 for 

definition), and key findings.   

The effects of the education intervention were considered based on desired outcomes, 

which were categorised into four main domains: satisfaction with the program, 

knowledge, practice behaviour, and patient outcomes. Study results were classified as 

‘positive’ if there were statistically significant and positive changes in all measured 

outcomes. In instances where a study did not include inferential statistics, the results 

were classified as ‘positive’ if the study authors reported it so. Study results were 

classified as ‘partially positive’ (mixed results, +/0) if positive results were reported for 

some but not all measured outcomes.  

Reviewers completed a study quality form. Quality assessment was based on the Jadad 

et al.’s criteria [31] which included: 1) appropriateness of the randomisation; 2) 

appropriateness of the blinding; and 3) description of withdrawal and dropouts. A score 

between 5 (high quality) and 0 (low quality) was assigned for each study. 

The Joanna Briggs Institute Meta Analysis Statistics Assessment and Review 

Instrument (MAStARI critical appraisal tools) [32] was used to assess validity and 

identify sources of bias for each study.  
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Table 3. Definitions of educational methods/techniques  
Educational methods/ 

techniques a 

Definition 

Opinion leaders Those persons recognised locally or nationally as experts who set norms for 

appropriate clinical practice behaviour 

Clinical practice guidelines Structured clinical diagnostic and treatment strategies based on synthesis of best 

available evidence, preferably  from randomised control trials and meta-analysis 

Interactive education Interactive sessions of participants and facilitators; may include role-playing, case 

discussion, and practising newly acquired skills. 

Audit and feedback A review of current practitioner clinical practice behaviour, usually for a specified 

diagnosis, and recommendations for improved clinical practice  if warranted 

Academic detailing Utilises a personal visit by a trained professionals to a physician to provide best 

available information on health-and medical-care interventions 

Reminders Prompts to the practitioner to provide a specific clinical intervention under defined 

clinical circumstance 

Formal CME Education provided in the form of conferences, lectures, workshops, or educational 

meetings 

Educational materials Dissemination of  educational materials such as printed recommendations for 

clinical care, audio-visual materials, and electronic publications 

Multifaceted interventions Interventions that used two or more educational strategies 

Note. Modified from the definitions by Oxman et al. [24], Bloom [18], Sohn et al. [23], and Forsetlund et al. [25]. 
a  CME method using audit only was excluded. 
 

Results 

A summary of the literature search results is presented in Figure 1. The search of the 

computerised databases identified 1,255 citations. After excluding duplicates and 

studies clearly not related to the objective of our review, 86 articles were eligible for 

full text review. Thirteen articles met the inclusion criteria for this review (see Table 5 

for an overview of the included studies), involving more than 1,203 general 

practitioners, 9,736 patients, and 167 practices. 
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Figure 1. Overview of study selection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studies identified by electronic database search (N = 1,255) 

-Scopus (N = 778) 

-Google Scholar (N = 301) 

-Ovid Medline (N = 100) 

-EMBASE (N = 35) 

-Pubmed (N = 17) 
-Cochrane Library (N = 13) 

-ERIC (N = 9) 

-Informit (Health Collection) (N = 2) 

 

 Studies identified from reference lists of 

included articles (N = 31) 

Studies duplicated in multiple databases 

excluded (N = 92) 

Title and abstract screen (N = 1194) 

Studies excluded after title and abstract 

screen (N = 1108) 

Full text screen (N = 86) 

Articles excluded after full text screen (n=73) 

-Not type 2 diabetes CME (N = 3) 

-Pilots, protocols, letters, editorials or incomplete studies (N = 6) 

-Not GP, GP not majority or not clear (N = 22) 

-Included interventions targeted towards institutions 

organisations (N = 21) 

-Did not include educational interventions (N = 7) 

-Educational interventions were not clear (N = 1) 

-Included only urban areas (N = 2) 

-Hospital or outpatient-based settings (N = 3) 

-Did not test the effect of educational interventions; qualitative 

study; or survey (N = 8) 

 

 
Articles included in review  

(N = 13) 
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Study characteristics and evaluation methods 

The studies included ten randomised controlled trials
 
[33-42], one non-randomised 

controlled trial [43] and two trials without control groups
 
[44,45]. A review of patient 

data records was the most common method of measurement [34-38,41,42,45], 

followed by GP or patient questionnaires [35,37,38,40-45], objective measures such as 

patient blood sample tests [33,39], review of third party databases [34,39,40], and 

observational assessment of physician clinical behaviour
 
[38]. 

Study participants and study settings 

Most of the studies focused solely on GPs or family practitioners [33-41,43,44]. A 

further two studies included a mixed sample with a majority of GPs, plus other health 

care professionals
 
[42,45]. Seven studies did not specify whether they were conducted 

in rural or urban areas
 
[34,37,40-44]. Six studies were conducted in both urban and 

rural areas [33,35,36,38,39,45]. None was conducted solely in rural or remote 

locations. Seven studies were conducted in general practice settings [35,36,39-

41,43,44] and six were conducted in other primary care settings [33,34,37,38,42,45], 

one of which was affiliated with a university [42].  Four studies were conducted in 

Canada [37,38,40,43], two in the US [42,45], and one in each of Australia
 
[44], Italy

 

[34], France
 
[39], Norway

 
[41], the Netherlands

 
[36], Ireland

 
[35], and one multicentre 

study conducted in 10 Asia-Pacific countries
 
[33]. 

CME activities characteristics 

Ten studies used a combined “package” of multiple educational techniques [33-37,39-

42,45], whereas only three studies employed a single educational technique
 
[38,43,44].  

A single delivery method was used by four studies: three used in-person only 

[36,43,44], and one used internet only
 
[38]. A combination of multiple delivery 

methods was employed by nine studies: five studies used print and in-person [33-
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35,39,40], whereas one each used telephone and print [45], telephone, print, and in-

person [37], computer, in-person, and print
 
[41], and internet and print [42]. Study 

follow-up periods ranged from 6 weeks to 24 months, and length of exposure time 

ranged from less than one hour to 18 months. 

Clinical practice guidelines were utilised in 12 studies, either as the sole basis for the 

intervention or in combination with other interventions. In four studies [36,40,42,45], 

the guidelines were locally developed; four were based on national guidelines
 

[37,38,41,43]; one was based on the International Diabetes Federation-Western Pacific 

Region guidelines
 
[33]; one was adapted the French guidelines

 
[34]; one used the 

European guidelines
 
[35]; and the source of the guidelines was not specified in one 

study
 
[39]. 

Study quality 

Each of the studies had identifiable methodological limitations. The majority of the 

trials were randomised [33-42]. However, fewer than half of these trials described their 

randomisation techniques adequately [33,34,36,38], and only three had adequate 

concealment of allocation [34,37,40]. Participants in an educational intervention 

cannot be blinded to the intervention. Therefore, the trials were appraised based on 

whether researchers evaluating the outcomes were blinded to the intervention. Fewer 

than half of the trials described a blinded evaluation process [34,35,37,38,40]. Under 

half of the trials described the number of and reasons for withdrawals [33-37,39]. 

Similar baseline measurements between intervention and control groups were reported 

in only one [41] of 11 studies. 

On the basis of the quality scoring system described in the methods section, three 

studies [33,34,36] achieved a score of 3; one study [38] achieved a score of 2; three 

studies [35,37,39] achieved a score of 1; and six studies [40-45] achieved a score of 0. 
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Effects based on each educational method 

The findings from each study were examined according to the types of educational 

methods used and the types of outcomes measured. A summary of these findings is 

presented in Table 4. 

Clinical practice guidelines 

Three studies used clinical practice guidelines as a component of combined 

interventions [33,34,41]. Presentation of clinical guidelines in conjunction with 

interactive education did not impact on GP guideline compliance any more than groups 

that received guidelines only or usual care
 
[34]. However, when used in conjunction 

with reminders
 
[41], guideline recommendations were more likely to be adopted by 

GPs at post-intervention than GPs in a usual care group.  Only one study examined 

changes in patient outcomes following an intervention with clinical guidelines. 

However, no significant effect was observed
 
[33].  

Interactive education 

Interactive education was used alone or in combination with other interventions in 

seven studies [34,36,38-40,43,44].  The effects of this technique as a single 

intervention showed inconsistent findings including positive results [43], mixed effects 

[44] and no changes
 
[38] in knowledge, although with positive changes in self-reported 

practice behaviour [43]. Positive changes were also observed in physician behaviours, 

as assessed by standardized patients, but with no significant differences to the 

comparison group [38].   

Interactive education, when combined with other interventions, also yielded mixed 

findings. The results showed no changes regarding guideline compliance [34,36]; a 

significant improvement in prescribing following participants’ commitment to changes
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[40]; mixed results in patients’ anthropometric and biochemical markers
 
[39]; and no 

change in numbers of smokers, health care cost and patient quality of life
 
[39]. 

Feedback and/or audit 

Five studies examined the impact of feedback and/or audit as a component of 

combined interventions on practice behaviour and patient outcomes [35,36,40,42,45]. 

The impacts on practice behaviour were inconsistent, including positive outcomes 

[40,42], no change [35,36], and mixed results [45] in changing participants’ practice 

behaviours. However, interventions appeared to have no effect on patient outcomes
 

[45]. 

Academic detailing or outreach visits 

Academic detailing or outreach visits were used as a component of combined 

interventions in one study
 
[35]. This cardiovascular disease study failed to show any 

significant effect of combined interventions on the outcome measures including statin 

and antiplatelet prescribing. 

Reminders 

Reminders were used as a component of multiple education techniques in four studies
 

[33,37,41,42]. The results showed both positive effects [42] and mixed results [37,41] 

regarding GP compliance to guideline recommendations, but no changes in patient 

outcomes
 
[33,37,41]. 

Educational materials 

Educational materials were used as a component of combination educational 

interventions in five studies [33,35,37,39,45]. The effects of combination showed 

either no effects [35] or mixed results [37,45] regarding guideline adherence, whilst the 

effects on patients showed either no change [33,37,45] or mixed results [39].  
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Formal CME 

Formal CME was used as a component of combined methods in four studies 

[33,37,41,45]. This educational combination produced some changes in adherence to 

guideline recommendations [37,41,45], but no change in patient outcomes 

[33,37,41,45]. 
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Table 4. Summary of each educational method and corresponding outcomes 

         

                                           Educational  methods 

 

Outcomes 

Clinical 

practice 

guidelines 

[33,34,41] 

 

Interactive 

education 

[34,36,38-

40,43,44] 

Feedback and/or 

audit 

[35,36,40,42,45] 

 

Academic 

detailing 

[35] 

 

Reminders 

[33,37,41,42] 

 

Educational 

materials 

[33,35,37,39,45] 

 

Formal CME 

[33,37,41,45] 

 

 

Satisfaction with: 

        -Educational technique 

 

 

 

 

 

 

 

+ [35] 

 

+ [35] 

 

 

 

+ [35] 

 

 

        -Delivery method     +/0 [37] +/0 [37] +/0 [37] 

        -Quality of the educational program +/0 [41] +/0 [36] 

 

+ [35] 

+/0 [36,42] 

+ [35] + [37] 

+/0 [41,42] 

+ [35,37] 

 

+  [37] 

+/0 [41] 

Knowledge  + [43] 

+/0 [44] 

0 [38] 

 

     

Self-reported practice behavioural 

Changes 

 

 + [43] 

 

+/0 [45]   +/0 [45] +/0 [45] 

Observed changes in practice behaviour +/0 [41] 

0 [34] 

 

+ [40] 

+/0 [39] 

0 [34,36,38] 

 

+ [40,42] 

+/0 [45] 

0 [35,36] 

0 [35] 

 

+ [42] 

+/0 [37,41] 

 

+/0 [37,39,45] 

0 [35] 

 

+/0 [37,41,45] 

 

Patient anthropometric, blood pressure 

measurements and/ or biochemical markers 

0 [33,41] 

 

+/0 [39] 0 [45]  0 [33,37,41] 

 

+/0 [39] 

0 [33,37,45] 

 

0 [33,37,41,45] 

 

Other patient outcomes 0 [33] 0 [39] 0 [45]  0 [33] 0 [33,39,45] 0 [33,45] 

 

Note. + = positive effect; 0 = no effect; - = negative effect; +/0 = mixed effect (some measured variables showed positive effects and the others showed no effects). 
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Table 5. Overview of outcomes for type 2 diabetes educational interventions for GPs 
Author/ 

year 

Setting/ 

country 

Sampling (No.) 

a)  participants 

b)  patients 

c)  practices 

Design/ 

Follow-up period 

/intervention 

exposure 

duration 

Intervention 

i1) Intervention 1 

i2) Intervention 2 

c) Control group 

Results Quality considerations 

Doctor Patient 

Reutens 

et al. 

2012 [33] 

Primary care/ 

10 Asia-

Pacific 

countries 

a) 104 GPs 

b) 903 

c) 10 

A clustered RCT, 

pre-post 

intervention tests/ 

12months/ 

Not provided 

i1) Education 

meetings, guidelines, 

reminders, flow sheet 

c) Usual care 

NA -HbA1c, blood pressure, lipid 

(0) no sig. dif. between group 

-Health services utilisation 

(number of times patients 

attend the treating GP;GPs 

measured HbA1c levels; 

hospital attendance or specialist 

appointment) (0) no sig. dif. 

between groups 

-Treatment escalation (0) no 

sig. dif. between groups 

-Number of patient self-

reported hypoglycaemic events 

(0) no sig. dif. between groups 

 

Limitations acknowledge 

possible contamination 

between groups; voluntary 

participating GPs; GPs self-

report; confounding factor 

from GPs attending a number 

of diabetes education 

programs within one year of 

study start. 

 

GPs and researchers were not 

blinded for allocation 

 

Perria et 

al. 

2007 [34] 

 

Primary care 

setting/ 

 Italy 

a) 252 GPs 

b) 6395  

c) Not specified 

Three-arm cluster 

RCT, pre-post 

intervention tests/ 

12months/ 

 2 days 

i1) A training course 

(interactive 

education); guidelines 

i2) Administration of 

the guidelines only 

(with a written 

request to implement 

the guidelines) 

c) Usual care 

 

-Compliance of GPs with 

guidelines: assessment of 

glycaemic control; 

assessment of 

macrovascular 

complications; and 

assessment of 

microvascular 

complications of DM (0) in 

all groups  

 

 

NA Limitations acknowledge 

possible contamination of 

participants between groups, 

improvement in control group 

at the beginning due to 

participation in the study 

 

High post-randomization 

attrition (60.0 %, 14.0 %, and 

26% in arms 1, 2, and 3 

respectively) 

 

High loss follow-up in all 

arms =  20.3 % 

 

Naughton 

et al. 

2007 [35] 

 

General 

practice/ 

Ireland 

a) 110 GPs 

b) Not specified 

c) 98 

 

A clustered 

randomized trial, 

pre-post 

intervention tests/  

6 month/ 

<1 hour 

i1) Feedback; 

educational 

information; outreach 

visits 

i2) Feedback; 

educational 

-Satisfaction with the 

educational methods (+) 

both groups 

- Proportion of patients on 

statin and anticoagulant 

therapy (0) no sig. dif. 

NA  Limitations acknowledge 

voluntary sample of GPs; data 

from pharmacy covered only 

65.0 % of all prescribing in 

primary care; multi-partner 

practice, therefore 
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information 

c) NA 

between groups prescription may not been 

made by GPs (but may be 

from his/her colleagues) 

 

Kasje et 

al. 

2006  [36] 

General 

practice/ 

Netherlands 

a) 46 GPs 

b) Not specified 

c) 6 

A randomized 

trial, pre-post 

intervention tests/  

6 month/  

1 hour 

i1) Interactive 

education with audit 

and feedback for CHF 

treatment 

i2) Interactive 

education with audit 

and feedback for HT 

in type 2 diabetes 

treatment 

c) N/A 

-Prescribing ACE inhibitor 

(increased both group but 

no diff between groups);  

-Number of 

antihypertensive prescribed 

in type 2 diabetes who has 

hypertension (0 ) and no 

diff between groups 

-Program satisfaction (+/0) 

NA Limitations acknowledge high 

attrition 39.0 %; insufficient 

supportive materials or 

resources for GPs to deal with 

barriers; a number of GPs did 

not get feedback on their 

patients; selection bias from 

randomly selected patients 

who may not have problems 

for peer review discussion; 

only one meeting peer review. 

 

Harris et 

al. 

2005 [37] 

Primary care/ 

Canada 

a) 61 GPs 

b) 660 

c) Not specified 

A stratified, 

clustered RCT, 

post-test only/ 

 12 months/ 

 8 hours 

i1) Formal CME; 

educational materials, 

reminders 

c) Offered face to 

face session after 12-

month post 

intervention period. 

-Adherence to the 

guidelines (+/0) 

-Satisfaction with the 

teleconference (+/0) 

- Satisfaction with the 

program (+) 

-HbA1c, FPG (0) no sig diff 

both within and between 

groups 

 

Limitations acknowledge 

unknown if participants 

attended other diabetes CME; 

participation bias (from 

participants with a special 

interest in diabetes); 

generalisability; measurement 

method (medical record audit) 

 

Stewart et 

al. 

2005 [38] 

Primary care/ 

Canada 

a) 58 Family 

physicians 

b) Not specified 

c) Not specified 

 

RCT, Pre-post 

intervention test/  

6 months/ 

 4 weeks 

i1) Interactive 

education 

c) No intervention (a 

wait-list control group 

to receive the same) 

Only for the diabetes case: 

-Knowledge (0) both 

groups 

-Quality of care (adherence 

to the clinical practice 

guidelines 

recommendation) (0) Both 

group 

-Physician behaviours (0) 

Both groups (measured 

only post-test) 

 

NA Limitations acknowledge 

small sample size; bias in 

subject enrolment given the 

non-random sampling of 

participants. 

 

Participants were not blinded 

to the intervention allocation; 

and the outcomes of people 

who withdrew were not 

described and included in the 

analysis 

 

Unclear if the allocation to the 

intervention groups was 

concealed to the allocator 

 

Physicians’ behaviours were 
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observed by standardised 

patients which may have 

produced subjective biases. 

Varroud-

Vial et al. 

2004 [39] 

 

Family 

practice/ 

France 

 

(a) 57 GPs  

(b) 340 

(c) Not 

specified 

A cluster RCT, 

pre-post 

intervention test / 

12 months/  

3 half-days  

i1) Interactive 

education; 

educational materials 

c) Usual care 

-Diabetes complications 

check-up (+) sig favour 

intervention group except 

fundoscopy 

-Prescription of self-blood 

glucose monitoring (+) sig. 

within both groups but sig. 

dif. favour intervention; 

other treatment not sig. dif. 

between groups 

-HbA1c (+) sig in intervention 

and sig. dif. favoured 

intervention group 

-BP, Blood lipid, FPG, Total 

Chol, LDL, Trig, BMI, number 

of smokers (0) both groups 

-Healthcare cost (0) no sig. 

diff. within and between groups 

-Quality of life (0) no sig. diff. 

between groups  

 

Limitations acknowledge 

exclusion of 40.9 % of 

patients originally recruited; 

selection bias towards more 

motivated physicians; 

contamination between the 

groups; effective management 

in control group during the 

study. 

 

Wakefield 

et al. 

2003 [40] 

 

Family 

practice/ 

Canada 

a) 207 family 

physicians 

b) Not specified 

c) Not specified 

A RCT, pre-post 

intervention tests/  

6 months/ 

Not provided 

i1) Interactive 

education; audit and 

feedback 

i2) audit and feedback 

only 

i3) Interactive 

education only 

c) Usual care 

(received unrelated 

educational modules 

from the existing 

library of modules) 

 

-Change in prescribing 

followed the commitment 

to changes (+) sig. 

compared to physicians 

who did not express a 

commitment to change. 

NA Limitations acknowledge 

small sample size and short 

follow-up period. 

No baseline data and results 

of other groups reported. 

 Unclear if participants blind 

to treatment allocation, if 

outcomes of people who 

withdrew were included in the 

analysis, and if control and 

treatment groups were 

comparable at entry. 

Hetlevik 

et al. 

2000 [41] 

 

General 

practice / 

Norway 

a) 53 GPs 

b) 1034 patients 

with DM 

c) 29 

A RCT, pre-post 

intervention tests/ 

18 months/ 

 18 months 

i1) Clinical 

guidelines; reminders;  

formal CME  

c) Usual care 

 

-Adherence to the 

guidelines (+/0) favoured 

intervention group 

 

-Satisfaction (+/0) 

-DBP(+) sig. favoured 

intervention groups 

-HbA1c, Chol, BMI, 

Myocardial infarction risk 

score(0) 

Participants were not blinded 

to the intervention. 

Only GPs who used 

computerised patient record 

system were invited to 

participate. 

Unclear if allocation to 

groups was concealed from 

allocators; or those assessing 

outcomes were blinded to the 

intervention allocation; or if 

the outcomes were measure in 

a reliable way since no data 

on how biological markers 

were measured 
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Lobach 

 1996 [42] 

 

Primary care 

affiliated with 

an academic 

medical 

centre/ 

USA 

 

 

a) 45 primary 

care physicians 

b) Not specified 

c) Not specified 

 

A randomized 

controlled trial, 

post-test only/ 

12 weeks/  

<=12 weeks 

i1) Feedback; 

reminders. 

c) Usual care 

-Compliance with 

guideline(+) sig. favoured 

intervention group 

-Satisfaction with the 

feedback system (+/0) 

 

NA Limitation acknowledges 

incomplete record by 

electronic compared to record 

in the paper progress note. 

 

 

Gerstein 

et al. 

1999 [43] 

 

General 

Practice/ 

Canada 

a) 177 family 

physicians 

b) Not specified 

c) Not specified 

Before and after 

design, 2 groups/  

24 months/ 

 7 hours 

i1) Interactive 

workshop 

c) No intervention 

-Knowledge; attitudes; and 

practice behaviour  (+) sig 

in intervention group and 

sig. dif. favoured 

intervention group 

 

 

NA Limitations acknowledge 

selection bias (only motivated 

GPs who attended the 

workshops); response bias 

may have improved the scores 

of these individuals; self-

reported practice patterns; 

large loss follow-up. 

 

Confos et 

al. 

2003 [44] 

General 

practice/ 

Australia 

a) 15 GPs 

b) 7 

c) 2 GP 

divisions 

 

Before and after 

design, 1 group/  

6 weeks/  

<  1 day 

i1) Interactive 

education 

c) NA 

-MCQ exam (+) sig. 

-Patient clinical 

examination 

(ophthalmoscopy) (+) sig. 

-Examination of 

photography (0) 

NA Limitations acknowledge 

small sample size; small 

number of patients examined; 

volunteer GPs; short follow-

up period. 

 

No control group might have 

over-estimated the results. 

 

Adamson 

and 

Gullion  

 1986 [45] 

Primary care/ 

US 

a) 31 physicians 

b) 397 patients 

c) 22 practice 

Before and after 

design, 1 group/ 

12 months/  

<= 1 day 

i1) Feedback; 

educational materials; 

formal CME 

c) NA 

- Some recommendations 

were increased (+/0) 

- Monitoring of 

complications, used glycol-

haemoglobin tests, 

recommended self-

monitoring of blood 

glucose (+/0) 

-No difference between blood 

glucose level and 

hospitalization rate before and 

after 

Limitation acknowledge 

selection bias, low survey 

response rate; no control 

group 

Note.+ =  positive effect; 0 =  no effect; - =  negative effect; +/0 =  mixed results (some variable outcomes were positive while some showed no changes.); NA =  not applicable; RCT = 

randomised controlled trial; sig. =  significant; sig. dif. =  significant difference, Cho = cholesterol; FPG = fasting plasma glucose; Trig = triglyceride; BP = blood pressure; DBP = diastolic 

blood pressure; BMI = body mass index.    
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Discussion 

This systematic review was performed to examine the effectiveness of type 2 diabetes 

educational interventions in improving GP and patient outcomes. Whilst a secondary 

aim was to explore CME effectiveness in rural and remote areas, no published studies 

were identified as occurring in these specific locations.  The effects of the online CME 

identified from this systematic review fit into the four levels described originally by 

Kirkpatrick [46] including reaction, learning, behaviour and results; or modified forms 

for the medical education literature [47,48], namely satisfaction, learning, 

performance, and patient/health outcomes [47]. However, the findings from this 

systematic review showed that fewer than half of the reviewed studies evaluated the 

effects of Kirkpatrick’s highest level, which, within the context of health care, refers to 

quality of health care or patient outcomes [49]. 

Which methods of diabetes CME produce positive GP and/or patient outcomes? 

This review highlights the inconsistent effects of multiple interventions in GP diabetes 

education, despite the use of what have previously been identified in broader CME 

research as effective interventions [20,23,24]. 

The majority of reviewed studies tested an intervention comprising multiple 

educational methods.  As a result, it was difficult to draw conclusions about which 

individual method(s) is/are effective in enhancing GP knowledge, practice and patient 

outcomes.  

There is very limited evidence for the positive impact of GP educational interventions 

on patient diabetes outcomes. Of the five studies identified, only one found partial 

support for the educational intervention used: an interactive educational program 

combined with additional educational materials [39]. 
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Few studies examined the impact of educational interventions on GP knowledge, with 

only one study identifying an improvement in post-intervention knowledge following a 

small-group interactive workshop [43].  

Educational programs that combined feedback and/or audit [40,42], reminders [42] or 

interactive education [40] also showed some evidence for improved GP clinical 

practice.  

However, combined educational methods did not always produce positive outcomes. 

For example, feedback combined with an outreach visit had no observable impact on 

measured GP clinical practice [35].  

The results of this review thus do not fully support the evidence from previous studies 

showing that combining multiple educational techniques can be effective in improving 

physician knowledge and clinical outcomes [17,18,26].  The inconsistent effects of 

multiple educational interventions may not necessarily be the result of the types or 

numbers of educational methods used, but may derive from other factors, such as the 

variations in outcome measurements. For example, the complexity of targeted practice 

changes [35] may be more difficult to achieve than self-reported adherence to 

guideline recommendations
 
[40].  

A search of Scopus database between 2000 and 2013 found only one review targeting 

practising GPs. A systematic review by Figueiras and colleagues [50] reviewed 

educational programs designed to improve prescribing practice amongst GPs in 

ambulatory care settings. More than two thirds of the studies included in the review 

tested the effects of combined interventions. Although the reviewers suggest that active 

educational strategies show more success than passive strategies, positive results were 

reported from only half of the reviewed studies. In addition, the authors also 

acknowledge the diversity of the characteristics of primary health care practice and of 
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the methodology used in studies, which cause difficulty in drawing clear conclusions 

on the effectiveness of individual intervention strategies. 

Based on our review and the review of Figueiras and colleagues
 
[50], the inconsistent 

effect of multiple interventions may not relate to a disease-specific topic of education 

but it may simply suggest poor study design examining GP education or the 

heterogeneity of the studies included in the reviews. 

We were unable to identify any literature reviews or systematic reviews examining the 

effects of type 2 diabetes education specifically targeting one group of audience or 

secondary care settings. Therefore, it is unclear if the findings of the current review 

would also apply to other health care professionals (e.g. nurses, dietitians, podiatrists, 

medical specialists, etc.), hospital-based or specialty centres. 

Follow-up period and length of exposure to the educational interventions 

Short-term improvement in GP knowledge was reported in one study with a one month 

follow-up [43]. However, longer term improvement in GP knowledge was not 

evidenced at two months [38], six months [38] or one year [43].  This is in keeping 

with the belief that reinforcing educational activities are needed to support GP 

learning. However, further research is needed to support this conclusion.  Notably, 

these studies focused solely on knowledge improvements, but did not examine whether 

knowledge was translated by GPs into practice.  Further, the majority of studies that 

measured the changes in practice or patient outcomes provided six months to two years 

follow-up, which may be argued as being sufficient to measure intermediate or long 

term change.  

A limiting factor to the interpretation of findings is that the length of intervention 

exposure, and in many cases, varying lengths of exposure for multiple interventions, 

was often unmeasurable, unclear, or simply unspecified in the research papers. For 
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example, it is very difficult to know for how long, or how often, a participant accesses 

and uses guidelines or other written materials. Other studies did not provide specific 

details about the duration of meetings or workshops. Therefore, this review could not 

clearly draw conclusions about relationships between duration or length of exposure to 

the interventions and desired outcomes of CME. 

Study quality issues 

Despite the fact that this review attempted to reduce heterogeneity of studies by 

focussing solely on one participant group and one educational topic, the studies 

included in this review varied greatly in terms of type, duration, and delivery of 

interventions and outcome measures. In addition, the generalisability of studies of 

CME is limited by factors specific to different health care environments. These include 

differences in population, diabetes care, health care systems, educational context, and 

the structure and funding of the health system. 

Furthermore, the quality of the studies included in this review was limited by many 

factors such as high attrition rate, small sample size, poor study methods, and 

inadequate information about concealment of allocation. Given these factors, in 

addition to the relatively small number of studies reviewed, the conclusions that may 

be drawn from this systematic review are limited.  

Study methodologies  

Although the majority of studies included in this review used a randomised controlled 

design, only half described the randomisation techniques. Previous research also 

showed little use of control or comparison groups in the studies assessing educational 

interventions
 
[26,51,52].  Another factor causing difficulties in employing RCTs for 

educational trials is the lack of funding for large-scale research using this method 

[52,53]. The study of Reed and colleagues showed a significant association between 
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funding and study quality, namely studies with higher costs had significantly higher 

quality scores [52]. Therefore, even though an RCT is a valuable design in undertaking 

educational trials, few educational interventions use this design [53]. 

Validity and reliability  

A variety of methods  were employed to measure GP and patient outcomes, including 

rating, self-assessment questionnaire, direct observation, performance audit, 

prospective patients’ anthropometrics, blood pressure measurement and biochemical 

markers. There are well-recognised limitations to each of these methods [53], and the 

results must therefore be interpreted in light of these limitations. The majority of 

studies in this review that measured practice change and/or patient outcomes used 

medical record review [36-38,41,42,45]. This approach is limited by both the 

variations in recording of information in medical records, and the reliability and 

accuracy of the auditor and/or abstractors. Even though two studies [33,39] collected 

patients’ anthropometric, blood pressure, and biochemical markers prospectively, only 

one provided details of the tools and the use of central laboratories for the blood tests 

[33], while the other provided no details
 
[39]. The lack of reporting on validity and 

reliability of evaluation methods in our review is consistent with the findings from 

another systematic review that indicated only one third of CME studies reported the 

validity or reliability of CME evaluation methods
 
[54].  

There are several factors that limit the generalisability of findings from this review: 1) 

differences in complexity of desired outcomes; 2) the lack of established validity and 

reliability of many of the evaluation tools; 3) the lack of clear details about educational 

methods, and exposure duration; 4) study designs: although the majority of the studies 

were based on a RCT design, before and after design, a quasi-experimental design and 

a non-randomised control trial were also included, which may have resulted in 
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overestimation of observed effects; 5) study size: two studies included small sample 

sizes [42,44]; 6) a high attrition was reported for three studies [34,36,43]; and 7) this 

review was limited to English language articles and therefore may have excluded 

relevant research published in other languages.  

Contextual considerations 

In drawing conclusions about the efficacy of educational interventions in general 

practice, it is essential to recognise the contextual factors that may impact study 

outcomes. These include the time pressures on GPs that can limit patient consultations 

to the patient’s presenting concerns, and patient factors such as compliance with GP 

recommendations, that can directly impact outcomes such as glycaemic control.  

Implications for practice and research 

1.  There is a noticeable absence of research focussing on diabetes CME specifically 

for GPs practising in rural and remote areas. Given the limited access to specialist 

services, allied health professionals and other treatment facilities in rural remote areas, 

and the pivotal role of GPs in diabetes management, research targeting this group of 

participants is clearly warranted. 

2. Further research is needed using reproducible, quality RCTs with adequate control 

groups to test the impact of individual and combined educational interventions on GP 

and patient outcomes.  

3. Further exploratory qualitative research, concurrent with RCTs, may also be 

valuable in gaining an understanding of GPs’ learning needs and preferred learning 

methods in relation to diabetes. Such qualitative research may also explore barriers to 

the implementation of guidelines and/or CME and ways to overcome these barriers 

from the perspective of stakeholders.  These may help to improve GP recruitment and 

reduce participant attrition. 
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4. The use of multiple combined educational techniques showed mixed effects. Future 

studies may need to examine specific combinations of educational techniques and 

delivery methods tailored to specific desired outcomes for rural and remote GPs. 

5. In order to evaluate the effects of educational interventions on desired outcomes, 

educators and researchers are encouraged to use validated and reliable tools of 

evaluation. 
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project (546096) entitled The effectiveness of continuing medical education and 

feedback in altering diabetes outcomes at a population level. 

References 

1. National Health and Medical Research Council (NHMRC). National evidence 

based guidelines for the management of Type 2 diabetes mellitus. Available from: 

http://www.nhmrc.gov.au/publications/synopses/di7todi13syn.htm (Accessed 5 

October 2013). 

2. Whiting DR, Guariguata L, Weil C, Shaw J. IDF Diabetes Atlas: Global 

estimates of the prevalence of diabetes for 2011 and 2030. Diabetes Res Clin Pract 

2011;94(3):311-321. 

3. Davis WA, Knuiman MW, Hendrie D, Davis TME. The obesity-driven rising 

costs of type 2 diabetes in Australia: Projections from the Fremantle Diabetes Study. 

Intern Med J 2006;36(3):155-161. 

4. Australian Institute of Health and Welfare 2008. Diabetes: Australian facts 

2008. Diabetes series no. 8 Cat. No. CVD 40. Canberra: Australian Institute of Health 

and Welfare, 2008. 

5. Knox S, Britt H, Pan Y, Miller GC, Bayram C, Valenti L, Charles J, Henderson 

J, et al. Locality matters: the influence of geography on general practice activity in 

Australia 1998-2004. AIHW Cat. No. GEP 17. Canberra: Australian Institute of Health 

and Welfare (General Practice Series No. 17), 2005. 

6. Public Health, Rural and Regional Health and Aged Care Services Division, 

Victorian Government Department of Human Services.  The Victorian Ambulatory 

Care Sensitive Conditions Study 2001-2002. 2004. Melbourne, VIC: Department of 

Human Services, 2004. 

7. Australian Institute of Health and Welfare 2002. Diabetes: Australian facts 

2002. Diabetes series no. 3 Cat. No. CVD 20. Canberra: Australian Institute of Health 

and Welfare, 2002. 

http://www.nhmrc.gov.au/publications/synopses/di7todi13syn.htm


 

77 

 

8. Humphreys JS, Jones MP, Jones JA, Mara PR. Workforce retention in rural and 

remote Australia: Determining the factors that influence length of practice. Med J 

Aust. 2002;176(10):472-476. 

9. Allan JA, Schaefer D. Do the learning needs of rural and urban general 

practitioners differ? Aust J Rural Health. 2005;13(6):337-342. 

10. Stewart GD, Khadra MH. The continuing medical education activities and 

attitudes of Australian doctors working in different clinical specialties and practice 

locations. Aust Health Rev. 2009;33(1):47-56. 

11. Jiwa M, Meng X, Sriram D, Hughes J, Colagiuri S, Twigg SM, et al. The 

management of Type 2 diabetes: A survey of Australian general practitioners. Diabetes 

Res Clin Pract 2012;95(3):326-332. 

12. Krass I, Hebing R, Mitchell B, Hughes J, Peterson G, Song YJC, et al. Diabetes 

management in an Australian primary care population. J Clin Pharm Ther 

2011;36(6):664-672. 

13. Gardner K, Bailie R, Si D, O'Donoghue L, Kennedy C, Liddle H, et al. 

Reorienting primary health care for addressing chronic conditions in remote Australia 

and the South Pacific: Review of evidence and lessons from an innovative quality 

improvement process. Aust J Rural Health 2011;19(3):111-117. 

14. Grol R, Wensing M. What drives change? Barriers to and incentives for 

achieving evidence-based practice. Med J Aust 2004;180(6 SUPPL.):S57-S60. 

15.  Taylor J, Wilkinson D, Blue I, Dollard J. Evidence-based rural general practice: 

barriers and solutions in Sounth Australia. Rural Remote Health [Internet]. (Online) 

2002; 2. Available from: http://www.rrh.org.au (Accessed 5 October 2013). 

16. Young JM, Ward JE. Evidence-based medicine in general practice: Beliefs and 

barriers among Australian GPs. J Eval Clin Pract 2001;7(2):201-210. 

17. Davis DA, Thomson MA, Oxman AD, Haynes RB. Changing physician 

performance: A systematic review of the effect of continuing medical education 

strategies. JAMA 1995;274(9):700-705. 

18. Bloom BS. Effects of continuing medical education on improving physician 

clinical care and patient health: A review of systematic reviews. Int J Technol Assess 

Health Care 2005;21(3):380-385. 

19. Davis D, O'Brien MAT, Freemantle N, Wolf FM, Mazmanian P, Taylor-Vaisey 

A. Impact of formal continuing medical education: Do conferences, workshops, 

rounds, and other traditional continuing education activities change physician behavior 

or health care outcomes? JAMA 1999;282(9):867-874. 

20. Davis D. Does CME work? An analysis of the effect of educational activities 

on physician performance or health care outcomes. Int J Psychiatry Med 

1998;28(1):21-39. 

21. Cook DA, Levinson AJ, Garside S, Dupras DM, Erwin PJ, Montori VM. 

Internet-based learning in the health professions: A meta-analysis. JAMA 

2008;300(10):1181-1196. 

22. Davis DA, Barnes B, Fox R. The continuing professional development of 

physicians: from research to practice. Chicago: American Medical Association; 2003. 

23. Sohn W, Ismail AI, Tellez M. Efficacy of Educational Interventions Targeting 

Primary Care Providers' Practice Behaviors: an Overview of Published Systematic 

Reviews. J Public Health Dent 2004;64(3):164-172. 

24. Oxman A, Thomson M, Davis D, Haynes R. No magic bullets: a systematic 

review of 102 trials of interventions to improve professional practice. Can Med Assoc 

J 1995;153(10):1423 - 1431. 

http://www.rrh.org.au/


 

78 

 

25. Forsetlund L, Bjørndal A, Rashidian A, Jamtvedt G, O'Brien MA, Wolf F, et al. 

Continuing education meetings and workshops: Effects on professional practice and 

health care outcomes. Cochrane Database Syst Rev 2009 (2). 

26. Marinopoulos S, Dorman T, Ratanawongsa N, Wilson L, Ashar B, Magaziner 

J, et al. Effectiveness of continuing medical education. Evid Rep Technol Assess (Full 

Rep). 2007;149:1 - 69. 

27. Satterlee WG, Eggers RG, Grimes DA. Effective medical education: Insights 

from the cochrane library. Obstet Gynecol Surv 2008;63(5):329-333. 

28. Davis DA, Thomson M, Oxman AD, Haynes R. Evidence for the effectiveness 

of cme: A review of 50 randomized controlled trials. JAMA 1992;268(9):1111-1117. 

29. Renders MC, Valk GD, Griffin SJ, Wagner E, van Eijk TJ, Assendelft JJW. 

Interventions to improve the management of diabetes mellitus in primary care, 

outpatient and community settings. Cochrane Database Syst Rev 2009 (1).  

30. Shojania KG, Ranji SR, McDonald KM, Grimshaw JM, Sundaram V, 

Rushakoff RJ, et al. Effects of quality improvement strategies for type 2 diabetes on 

glycemic control: A meta-regression analysis. JAMA 2006;296(4):427-440. 

31. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJM, Gavaghan DJ, 

et al. Assessing the quality of reports of randomized clinical trials: is blinding 

necessary? Control Clin Trials 1996;17(1):1-12. 

32.  Joanna Briggs Institute. Joanna Briggs Institute Reviewers’ Manual 2011 

edition. Adelaide, The Joanna Briggs Institute; 2011. Section 3, Quantitative evidence; 

p.45-62.   

33. Reutens AT, Hutchinson R, Van Binh T, Cockram C, Deerochanawong C, Ho 

LT, et al. The GIANT study, a cluster-randomised controlled trial of efficacy of 

education of doctors about type 2 diabetes mellitus management guidelines in primary 

care practice. Diabetes Res Clin Pract 2012 Oct;98(1):38-45.  

34. Perria C, Mandolini D, Guerrera C, Jefferson T, Billi P, Calzini V, et al. 

Implementing a guideline for the treatment of type 2 diabetics: Results of a Cluster- 

Randomized Controlled Trial (C-RCT). BMC Health Serv Res 2007;7. 

35. Naughton C, Feely J, Bennett K. A clustered randomized trial of the effects of 

feedback using academic detailing compared to postal bulletin on prescribing of 

preventative cardiovascular therapy. Fam Pract 2007 Oct;24(5):475-480.  

36. Kasje WN, Denig P, Stewart RE, de Graeff PA, Haaijer-Ruskamp FM. An 

educational programme for peer review groups to improve treatment of chronic heart 

failure and diabetes mellitus type 2 in general practice. J Eval Clin Pract 2006 

Dec;12(6):613-621.  

37. Harris SB, Leiter LA, Webster-Bogaert S, Van DM, O'Neill C. 

Teleconferenced educational detailing: diabetes education for primary care physicians. 

J Contin Educ Health Prof 2005;25(2):87-97. 

38. Stewart M, Marshall JN, Østbye T, Feightner JW, Brown JB, Harris S, et al. 

Effectiveness of case-based on-line learning of evidence-based practice guidelines. 

Fam Med 2005;37(2):131-138. 

39. Varroud-Vial M, Simon D, Attali J, Durand-Zaleski I, Bera L, Attali C, et al. 

Improving glycaemic control of patients with type 2 diabetes in a primary care setting: 

A French application of the Staged Diabetes Management programme. Diabet Med 

2004;21(6):592-598. 

40. Wakefield J, Herbert CP, Maclure M, Dormuth C, Wright JM, Legare J, et al. 

Commitment to change statements can predict actual change in practice. J Contin Educ 

Health Prof 2003;23(2):81-93.  



 

79 

 

41. Hetlevik I, Holmen J, Kruger O, Kristensen P, Iversen H, Furuseth K. 

Implementing clinical guidelines in the treatment of diabetes mellitus in general 

practice. Evaluation of effort, process, and patient outcome related to implementation 

of a computer-based decision support system. Int J Technol Assess Health Care 2000 

Winter;16(1):210-227.  

42. Lobach DF. Electronically distributed, computer-generated, individualized 

feedback enhances the use of a computerized practice guideline. Proceedings : a 

conference of the American Medical Informatics Association /  AMIA Annual Fall 

Symposium AMIA Fall Symposium.1996:493-7. 

43. Gerstein HC, Reddy SSK, Dawson KG, Yale JF, Shannon S, Norman G. A 

controlled evaluation of a national continuing medical education programme designed 

to improve family physicians' implementation of diabetes- specific clinical practice 

guidelines. Diabet Med 1999;16(11):964-969. 

44. Confos N, Frith J, Mitchell P. Training GPs to screen for diabetic retinopathy. 

The impact of short term intensive education. Aust Fam Physician 2003 

May;32(5):381-382, 384.  

45. Adamson TE, Gullion DS. Assessment of diabetes continuing medical 

education. Diabetes Care 1986;9(1):11-16. 

46.  Kirkpatrick DL. Evaluating Training Programs: the Four Levels. San Francisco, 

CA: Berrett-Koehler, 1994. 

47.  Curran VR, Fleet L. A review of evaluation outcomes of web-based continuing 

medical education. Med Educ 2005; 39: 561–567. 

48.  Hutchinson L. Evaluating and researching the effectiveness of educational 

interventions. BMJ 1999; 318: 1267–1269. 

49.  Turner NM. Continuing medical education in pediatric anesthesia – a 

theoretical overview. Paediatr Anaesth 2008. 18: 697–701. 

50. Figueiras A, Sastre I, Gestal-Otero JJ. Effectiveness of educational 

interventions on the improvement of drug prescription in primary care: A critical 

literature review. J Eval Clin Pract 2001;7(2):223-241. 

51. Renders CM, Valk GD, Griffin SJ, Wagner EH, Van Eijk JTM, Assendelft 

WJJ. Interventions to improve the management of diabetes in primary care, outpatient, 

and community settings: A systematic review. Diabetes Care 2001;24(10):1821-1833. 

52. Reed DA, Cook DA, Beckman TJ, Levine RB, Kern DE, Wright SM. 

Association between funding and quality of published medical education research. 

JAMA 2007;298(9):1002-1009. 

53. Reed D, Price EG, Windish DM, Wright SM, Gozu A, Hsu EB, et al. 

Challenges in Systematic Reviews of Educational Intervention Studies. Ann Intern 

Med 2005;142(12_Part_2):1080-1089. 

54. Ratanawongsa N, Thomas PA, Marinopoulos SS, Dorman T, Wilson LM, 

Ashar BH, et al. The reported validity and reliability of methods for evaluating 

continuing medical education: a systematic review. Acad Med 2008 Mar;83(3):274-

283.  
 

 

 

 



 

80 

 

Part 3: Effectiveness of GPs’ online CME: a systematic review (Study 

2) 

Introduction. Part 1 of the CME evaluation identified CME interventions that 

have been shown to be effective. Part 2 narrowed down the scope of CME evaluation 

specifically to type 2 diabetes education interventions for GPs and where possible, GPs 

in rural and remote locations. The evidence from limited numbers of studies showed 

inconsistent effects of multiple type 2 diabetes CME interventions for GPs. 

Unfortunately no studies focused on GPs in rural and remote areas.  

This part of the CME evaluation, Part 3, presents the findings from a systematic 

review examining evidence in the literature for the effectiveness of an online CME 

delivery method specifically targeting GPs. This particular method was selected as it is 

the focused delivery method for the main NHMRC study as well as for this doctoral 

research as part of the main project. 

Part 3 of the CME evaluation has been accepted for publication in the 

Australian Family Physician Journal and is currently in press. The draft of the in press 

article is presented next. 
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Abstract 

Background: Numerous studies have assessed the effectiveness of online continuing 

medical education (CME) designed to improve health care professionals’ care of 

patients. The effects of online educational interventions targeted at general 

practitioners (GP), however, have not been systematically reviewed.  

Methods: A computer search was conducted through seven databases for studies 

assessing changes in GPs’ knowledge, practice or patient outcomes following an online 

educational intervention. 

Results: Eleven studies met the eligibility criteria. Most studies (8/11, 72.7 %) found a 

significant improvement in at least one of the following outcomes: satisfaction, 

knowledge, or practice change. There was little evidence for the impact of online CME 

on patient outcomes. Variability in study design, characteristics of online and outcome 

measures limited conclusions on the effects of online CME. 
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Discussion: Online CME could improve GP satisfaction, knowledge, and practices but 

there are very few well-designed studies that focus on this delivery method for GP 

education.  

Introduction 

Physicians’ use of online continuing medical education (CME) is increasing(1-3). A 

US study reported increased physician participation in online learning activities from 

305,410 to 4,365,014 between 2002 and 2008(2). Online education offers numerous 

benefits to GPs, particularly those in rural and remote locations, including 

convenience, ready availability, reduced travel cost and time, and flexibility to 

complete studies in one’s own place and time(4, 5).  

Online CME appears to be a growing area, attracting increasing resources, time and 

attention. Therefore, there is a professional and ethical obligation to ensure all CME 

interventions are evaluated for their quality, effectiveness, and cost-effectiveness. 

Despite the evaluation of a wide range of CME interventions targeted at improving 

professional practice and patient outcomes(6), evidence of the benefit of online CME is 

limited.  Whilst online CME can be effective in imparting knowledge(4,5,7,8),  few 

studies have examined the effects of online CME on practice behaviour(5,7,9) and 

patient outcomes(7). Furthermore, the effects of online CME targeted at GPs have not 

been systematically reviewed. 

The purpose of this review, therefore, is to assess the evidence in the literature for the 

effectiveness of online CME specifically targeting GPs. 

Methods  

Search strategies  

The literature search was conducted using multiple electronic databases and 

supplemented by a manual search of references. The search terms included “general 



 

84 

 

practitioners”, “continuing medical education”, and “web-based” or “internet”. The 

following databases were searched from the earliest date of each database to 2013: The 

Cochrane Library, EMBASE, ERIC, Scopus, Ovid MEDLINE, Informit Health 

Collection, and Google Scholar. This search was completed in September 2013. 

Study selection 

The first author (IT) screened the titles and abstracts of all retrieved articles. Two 

reviewers (IT, LP) screened the full texts of selected papers using the inclusion and 

exclusion criteria (Table 1). Disagreements were resolved by discussion. 

Table 1. Inclusion and exclusion criteria 
Inclusion criteria Exclusion criteria 

Types of studies: Randomised controlled trials, non-

randomised controlled trials, interrupted time series 

studies and before-after studies assessing changes in 

health care professionals’ learning, satisfaction, 

behaviour, and/or patient outcomes. 

Types of participants: GPs, or mixed participants 

where GPs were the majority. 

Types of CME interventions: Any online educational 

intervention that: 

(1) Targeted practising general practitioners; 

(2) Aimed to produce measurable changes in GPs’ 

satisfaction, learning, process of care, and/or patient 

outcomes; 

(3) Was defined explicitly; and 

(4) Was conducted as a single delivery method (i.e., 

online only). 

Our definition of “online educational intervention” is 

based on a definition by Cook et al.(7).  

Types of outcome measures: GP satisfaction, 

knowledge, behavioural changes, process of care, and 

clinical outcomes. 

Articles were excluded if they :  

(1) were a review, pilot study, incomplete study, 

protocol study, conference abstract, editorial, 

commentary, or letter;  

(2) were a descriptive, case-report , or qualitative study;  

(3) were a non-English language publication;  

(4) were published prior to 1990;  

(5) did not include online education for GPs;  

(6) did not evaluate an online educational activity;  

(7) did not involve or did not state clearly that they 

involved GPs or family doctors;  

(8) did not clearly state the educational intervention. 

 

 

Data extraction 

Standardised forms were used for data extraction to minimise the risk of bias. 

Categories of information extracted are shown in Table 3. Reviewers completed a 

study quality form for each article. Quality assessment was based on the Jadad et al.’s 

criteria(10) which include: 1) appropriateness of the randomisation; 2) appropriateness 
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of the blinding; and 3) description of withdrawal and dropouts. A score between 5 

(high quality) and 0 (low quality) was assigned for each study. 

Results 

A summary of the search results is presented in Figure 1. A total of 686 citations were 

found, only 11 of which(11-21) met the inclusion criteria for this review (see Table 3). 

Study characteristics and evaluation methods 

Only four studies focused solely on general or family practitioners (11,18,19,21). 

Seven studies included a mixed sample with a majority of GPs, plus other health care 

professionals(12-17,20).The studies included six randomised controlled 

trials(11,12,17,18,20,21), one non-randomised controlled trial(14) and four trials 

without control groups(13,15,16,19). A pre-post questionnaire was the most common 

method of measurement(11-19,21), followed by GP survey(11-17,19),  patient medical 

record review(17,18), interview(15, 21), review of a third party database(20), and 

observational assessment of physician behaviour(18). 

Online CME characteristics 

The characteristics of online CME based on Sargeant et al.’s grouping(22) included: 

content presentation only e.g., text only, audio lectures with slides, text with 

multimedia materials (20); interaction with content e.g., cases with questions, 

quizzes(11,15,19); and interpersonal interaction e.g., online courseware, electronic 

mail, desktop videoconference (12-14,16-18,21). 

National clinical practice guidelines from local authoritative bodies were used in four 

studies (11,15,17,18), either as the sole basis for the intervention or as a component of 

an online intervention.  
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Figure 1. Overview of study selection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studies identified by electronic database search (N = 686) 

-Scopus (N = 254) 

-Google Scholar (N = 39) 

-Ovid Medline (N = 155) 

-EMBASE (N = 184) 

-Cochrane Library (N = 7) 

-ERIC (N = 47) 

-Informit (N = 0) 

 

 Studies identified from reference lists of 

included articles (N = 23) 

Studies duplicated in multiple databases 

excluded (N = 390) 

Title and abstract screen (N = 319) 

Excluded after title and abstracts screen  

(N = 216) 

Full text screen (N = 103) 

Articles excluded after full text screen (N = 92) 

-Pilots, protocols, letters, editorials or incomplete studies (N = 10) 

-Not GP, GP not majority or not clear (N = 30) 

-Included other interventions (N = 10) 

-Qualitative study, survey or review (N = 15) 

-Not online CME (N = 9) 

-Did not test the effect of the online program (N = 18)  

 

 

Articles included in review  

(N = 11) 
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Study quality 

Each of the studies had identifiable methodological limitations. Only half of the trials 

were randomised(11,12,17,18,20,21). The majority of these trials described their 

randomisation techniques adequately(11,12,17,18,20), but only two had adequate 

concealment of allocation(11,12). Participants in a study of an education intervention 

cannot be blinded to the interventions and therefore the trials were evaluated according 

to whether researchers evaluating the outcomes were blinded to the intervention. One 

quarter of the trials described a blinded evaluation process(11,17,18). Only one third of 

the trials described the number and reasons for participant withdrawals(11,12,17,21). 

Similar baseline measurements between intervention and control groups were reported 

in only four(11,17,20,21) of seven studies. 

On the basis of the quality scoring system described in the methods section, three 

studies achieved a score of 3(11,12,17); two studies achieved a score of 2(18,20); one 

study achieved a score of 1(21); and five studies achieved a score of 0(13-16,19). 

Outcome evaluation 

Table 2 shows the effects of the interventions on measured outcomes, which are 

divided into four classifications: satisfaction, knowledge, practice, and patient 

outcomes. 
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Table 2. Effects of interventions based on measured outcomes 
                                

                             Results 

 

Desired outcomes 

 

Positive  

outcomes 

No change Negative 

outcomes 

Mixed 

resultsa 

Satisfaction with: 

       -Educational program 

 (11), (12), (13), (14), 

(16), (17) 

 

   

 

 

       -Online delivery method  (12), (13), (14), (16), 

(17) 

 

   

       -Quality of the online 

technique 

(12) 

 

   

Improved attitudes toward 

management 

(12), (14), (16), (19)    

Improved Learning 

outcomes 

 

 (11), (12), (13), (14), 

(16), (19) 

 

(17), (21)  (15), (18) 

 

Self-reported 

practice/behavioural 

changes  

 (16), (19) 

 

   (11), (15) 

Observed changes in 

practice and/or behaviour 

 

(20) (17)  (18) 

Improving clinical or 

patient outcomes  

 (17)     

                   Note. 
a 

Mixed results (+/0) means some dependent variables were positive and others showed no changes. 

Satisfaction 

GP satisfaction was measured in seven studies(11-14,16,17,19), but one did not report 

the results(19). Participants in each study reported satisfaction with online learning 

techniques(12-14,16,17). 

Knowledge 

Ten studies examined knowledge improvement following an online CME 

intervention(11-19, 21). Although online CME typically improved GP knowledge, 

there was little evidence for greater learning via online versus other traditional 

methods. Only one of four RCTs reported positive learning outcomes favouring online 

over traditional CME(12). Another study reported significant knowledge improvement 

in only one of two topics compared with the control group(18). Another study reported 

an increase in knowledge without significant differences, compared with a workshop 

group(17), and the other reported no change in GP knowledge(21).  
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Facilitated online interactions appear to influence GP learning. A non-randomised 

control study reported significant knowledge gain in an online-facilitated, 

asynchronous discussion group over a non-facilitated discussion group(14). Finally, 

four studies without control groups also showed predominantly positive support for the 

learning outcomes of online CME; three reported significant knowledge 

gain(13,16,19), and one study reported significant knowledge gain in only one out of 

three CME topics(15). 

Clinical practice 

Three studies examining the impact of online CME on participant practice yielded 

mixed findings(17,18,20). One study reported improvements in guideline compliance 

regarding preventive health practices for perimenopausal patients, but not for diabetes 

in older male patients(18). This study also reported changes in physician behaviours as 

assessed by standardized patients using a 16-item diabetes checklist. However, there 

were no significant differences between the intervention and comparison groups(18).  

Another study reported no change in the percentage of patients who had appropriate 

guideline-driven lipid panel screening(17). A further study reported the rate of 

Chlamydia screening was significantly different in a multicomponent online group 

compared with the flat-text online group(20). 

Four studies also examined clinical practice improvements via participant self-report. 

Although online CME was reported to improve participant confidence in their clinical 

management(16,19), less than half of participants felt their practices had been changed 

following CME interventions(15). In another study, participants reported limited 

relevance of the CME to their daily practice(11). 
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Patient outcomes 

Only one RCT examined the impact of online CME on patient outcomes(17). This 

study reported a significant increase in the percentage of patients treated for 

dyslipidemia by participants who undertook online CME (with optional live web 

conferencing) compared with those who completed a face-to-face CME. 
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Table 3. Studies comparing online interventions to no intervention or non-online interventions 
Author/ 

year 

Setting/ 

country 

Sampling (No.) 

a)  participants 

b)  patients 

c)  practices 

Design/ topic/ 

follow-up period/ 

intervention 

exposure duration 

Online Characteristics 

 

Intervention 

i1) Intervention 1 

i2) Intervention 2 

c) Control group 

Results 

Doctor Patient 

Houwink et 

al. 

2013(11) 

General 

practice/ 

The 

Netherlands 

a) 80 GPs 

b) Not specified 

c) Not specified 

RCT, pre-post test, 2 

groups/ genetic cancer 

in primary care/6 

months/ 4 weeks 

 

Web module with didactic 

components, cases  with 

feedback 

i1) A web module  

i2) NA 

c) No intervention 

Knowledge (+) 

Satisfaction (+) 

Self-reported 

applicability (+/0) 

NA 

Pelayo et al. 

2011(12) 

Primary 

care/ 

Spain 

a) 179 primary 

care practitioners 

b) Not specified 

c) Not specified 

 

RCTs, pre-post test, 2 

groups / palliative 

care/no follow-up/ 

96 hours 

Web module with cases, 

exercise activities and 

facilitated discussion 

i1) A web module for 

palliative care self-training 

i2) No access to a web 

module but could voluntarily 

receive or not the usual 

palliative care training offered 

in the working area 

(traditional training) 

c) NA 

 

Knowledge (+)(i1) 

Attitude (+)(i1) 

Satisfaction (+) 

NA 

Fleet et al. 

2011(13) 

Not 

specified/ 

Canada 

 

a) 457 (GPs, 

residents, nurse 

practitioners, 

registered nurses, 

medical students) 

b) Not specified 

c) Not specified 

 

Pre-post test, 1 

group/asthma/  

no follow-up/ 

1 year 

Web module with cases and 

discussion which was not 

facilitated 

i1) An internet based course 

i2) NA 

c) NA 

Knowledge (+) 

Satisfaction (+) 

NA 

Curran et al. 

2010(14) 

Not 

specified/ 

Canada 

 

a) 153 licensed 

physicians  

b) Not specified 

c) Not specified 

 

Pre-post test, 2 group/ 

Emergency medicine 

(trauma cases)/ no 

follow-up/ 

3 weeks 

 

Web module with 

facilitated discussion 

compared to un-facilitated 

discussion 

i1) A scheduled group 

learning format involved 

asynchronous discussion with 

peers and facilitator over a 

scheduled period of 3 weeks 

i2) A CME on Demand 

format: no schedule; un-

facilitated discussion 

(discussion board was 

provided) 

c) NA 

Knowledge (+) (i1) 

Confidence  (+) (i1) 

Satisfaction (+) both 

group but  (i1) was 

significantly higher 

for the items related 

to learning needs, and 

clarity of content 

 

NA 
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Author/ 

year 

Setting/ 

country 

Sampling (No.) 

a)  participants 

b)  patients 

c)  practices 

Design/ topic/ 

follow-up period/ 

intervention 

exposure duration 

Online Characteristics 

 

Intervention 

i) Intervention 1 

i2) Intervention 2 

c) Control group 

Results 

Doctor Patient 

Robson  

2009(15) 

Primary 

care / 

Scotland 

a) 45 (GPs and 

nurses) 

b) Not specified 

c) Not specified 

 

Pre-post test, 1 group/ 

chronic kidney 

disease stage 3, 

coeliac disease, and 

urinary tract 

infection/3-6 

months/Not provided 

 

Problem based electronic 

learning module with 

quizzes 

i1) Problem-based learning 

with three topics and links to 

national guidelines and other 

published materials. 

i2) NA 

c) NA 

Knowledge (+/0) NA 

Curran et al. 

2006(16) 

 

Not 

specified/ 

Canada 

a)229 

b) Not specified 

c) Not specified 

 

Pre-post test, 1 group/ 

various CME topics/ 

no follow-up/ 2-4 

weeks 

 

Web module with self-

assessment activities, 

quizzes and facilitated 

discussion 

 

 

i1) 14 different courses were 

offered with various CME 

topics 

i2) NA 

c) NA 

Knowledge (+) 

Confidence (+) 

Self-reported change 

(+) 

Satisfaction (+) 

 

NA 

Fordis et al. 

2005(17) 

 

Primary 

care/  

 US 

 

a). 103 Primary 

care physicians 

b) 2768 patient 

charts 

c) 21 

RCT, pre-post test, 3 

groups / 

hyperlipidaemia/ 

5 months/ 2 weeks 

 

A web module with didactic 

presentation, cases, and 

opportunity to communicate 

with other learners or 

instructor through email or 

live web conference 

 

i1) An internet based CME 

completed in multiple 

sessions over 2 weeks 

i2) A single live small group, 

interactive CME workshop 

c) No intervention 

 

 Knowledge (0) 

Satisfaction (+) both 

groups 

Percentage of patients 

screened (0 all group) 

Percentage of 

patients treated   

(+ )(i1) 

 

Stewart et al. 

2005(18) 

General 

practice/ 

Canada 

a) 58 GPs 

b) Not specified 

c) Not specified 

 

RCT, Pre-post test, 2 

groups/ preventive for 

perimenopausal and 

diabetes care/ 

6 months/4 weeks 

 

Facilitated case-based 

online discussion by e-mail 

i1) Case-based online 

discussion 

i2) NA 

c) No intervention (a wait-list 

control group to receive the 

same) 

Knowledge (+/0) 

Quality of care 

(adherence to the 

clinical practice 

guidelines 

recommendations) 

(+/0)  

Physician behaviours 

(0) 

NA 

Robinson and 

Cruickshank 

2005(19) 

 

General 

practice/ 

Australia 

 

a)1437 GPs 

b) Not specified 

c) Not specified 

Pre-post test, 1 

group/nutrition/no 

follow-up/ 

Not provided  

Web module with didactic 

materials, cases and quizzes 

i1) Clinical nutrition unit 

offered as one of 400 

education units of CPD 

programs.  

i2) NA 

c) NA 

Confidence (+) 

Knowledge  (+) 

Self-reported practice 

change  (+) 

NA 
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Author/ 

year 

Setting/ 

country 

Sampling (No.) 

a)  participants 

b)  patients 

c)  practices 

Design/ topic/ 

follow-up period/ 

intervention 

exposure duration 

Online Characteristics 

 

Intervention 

i1) Intervention 1 

i2) Intervention 2 

c) Control group 

Results 

Doctor Patient 

Allison et al. 

2005(20) 

Primary 

care/US 

a) 209 primary 

care physicians  

b) Not specified 

c) 191 primary 

care offices 

 

RCT, pre-test post 

test, 2 groups/ 

Chlamydia 

screening/1 year/less 

than 1 hour 

Four case-based learning 

modules with feedback on 

chlamydia screening rate, 

and printable patient 

education materials. 

 

i1) Four web modules in 3-

months sequentially 

i2) Flat-text internet-based 

modules on women’s health 

c) NA 

Chlamydia screening 

rate (+)(i1) 

NA 

Chan et al. 

1999(21) 

General 

practice/ 

Canada 

a) 23 GPs 

b) Not specified 

c) Not specified 

RCTs, pre-post test, 2 

groups/ depression in 

the elderly/ no follow-

up/ 2 months 

A web module with 

facilitated discussion  

i1) A web-module with small 

group discussion 

i2) A web-module without 

small-group interaction 

c) NA 

Knowledge (0)  NA 

Note.+ =  positive effect; 0 =  no effect; - =  negative effect; +/0 = mixed results (some dependent variables were positive and others showed no changes); NA =  not applicable.
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Discussion  

This review examined evidence for the effectiveness of online CME in improving GP 

satisfaction, knowledge, clinical practice and patient outcomes. Our review focussed 

specifically on general practitioner populations. However, two thirds of the reviewed studies 

also included other health care professionals. Despite an increase in utilisation of online 

CME(1-3), relatively few studies rigorously evaluated its impact on GP and patient outcomes.  

Evidence also suggests that physicians still prefer traditional CME delivery methods(1,23). A 

recent survey of senior Australian doctors, of which GPs comprised more than half, showed 

that the traditional form of CME was more popular than online learning(23).  Furthermore, 

CME preferences may also vary across individuals and topics(24). Thus, to promote adoption 

of online CME, education providers require a detailed understanding of GP learning needs 

and preferences in specific contexts. 

This review focused on online techniques, but the interventions varied greatly in terms of 

instructional design and educational topics. It is difficult to draw sound conclusions, on the 

basis of the limited number of eligible studies included in this review, as to which 

instructional design of online CME is superior to other forms of GP education. Although the 

majority of the studies included in this review used an interactive instructional design 

(discussion format), the effects on GP knowledge and clinical practice were inconsistent. 

Studies that trialled other online formats (interaction with content) also reported inconsistent 

changes in participant knowledge and practice.  

An earlier review suggests superiority of the multicomponent online CME over a flat-text 

format(25). Another systematic review with meta-analysis suggests that internet-based 

learning formats including interactivity, practice exercises, repetition, and feedback seem to 

be associated with improved learning outcomes, whereas the evidence for other online 
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instructional formats is inconclusive(26). These reviews, however, did not focus solely on 

GPs. 

The majority of studies reviewed tested the immediate impact of online CME on a change in 

knowledge. Only one of these examined whether knowledge was translated into practice; 

however, the results were based on participants’ self- reports.  Half of the 

studies(11,17,18,20) measuring changes in practice or patient outcomes provided five months 

to one year follow-up, which may be argued as being sufficient to measure intermediate 

change. The effects of the online CME identified from this systematic review fit into the four 

levels described originally by Kirkpatrick(27) including reaction, learning, behaviour and 

results; or modified forms for the medical education literature(5,28), namely satisfaction, 

learning, performance, and patient/health outcomes(5). However, the findings from this 

systematic review show that there has been limited research evaluating the effects of 

Kirkpatrick’s highest level, which refers to quality of health care or patient outcomes(29). 

In this review, the observed effects of online CME varied depending on the presence or 

absence of control groups. Findings from this review suggest that with a non-intervention 

control group or without a control group, the online intervention produces positive outcomes 

in satisfaction, knowledge or practices(11-13,15,16,18,19). No effect was reported when the 

online intervention was compared with a non-online-intervention comparison group(17). 

There was little evidence for the impact of online CME on patient outcomes.  Similarly, a 

review conducted by Cook and colleagues(7) indicated that the effectiveness of internet-

based CME, on average, is equivalent to traditional formats in terms of changes in 

knowledge, skills and behaviour.  

Study quality issues 

Various methods were used to measure GP and patient outcomes, including ratings, self-

assessment questionnaires, direct observation by standardised patients, and performance 
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audits. There are widely-acknowledged limitations to each of these methods(30), and the 

results must therefore be interpreted with caution. In addition, there was limited use of 

validated tools in the reviewed studies. The lack of evidence for the validity and reliability of 

study evaluation methods limited the strength of the evidence for the effectiveness of online 

CME(31). 

There are several factors that limit the generalisability of the findings of this review: 1) 

differences in instructional methods of online programs and complexity of desired outcomes; 

2) the lack of established validity and reliability of many of the evaluation tools; 3) the lack 

of clear details about exposure duration; 4) study designs: although the majority of the studies 

were based on a RCT design, a quasi-experimental design and a non-randomised control trial 

were also included, which may have resulted in overestimation of observed effects; 5) 

participants were self-selected to the online programs, which may have produced bias; 6) 

study size: one study had small sample size(21), and another reported that fewer than ten 

participants had participated in five out of ten courses offered(16); 7) high attrition was 

reported for three studies(11-13); and 8) this review was limited to English language articles, 

and therefore may have excluded relevant research published in other languages.  

Implications for general practice research 

1. The number of studies examining GP online education is very limited, and further research 

is warranted. 

2. Further research is needed into the specific characteristics of online CME that produce 

positive GP and patient outcomes. 

3. To test and draw clear conclusions about the effectiveness of any given educational 

intervention, reproducible, quality RCTs are required with adequate control groups.  
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4. Exploratory qualitative research concurrent with RCTs may also be valuable in gaining an 

understanding of GPs’ learning needs, possible barriers or difficulties to completion of online 

CME and how to make online CME effective.  

5. In order to gain an accurate measurement of the effects of online educational interventions 

on desired outcomes, educators and researchers are encouraged to utilise valid and reliable 

methods of evaluation. 
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Part 4: Barriers to online CME: a systematic review (Study 3) 

Introduction. The systematic review in Part 3 examined evidence regarding 

the impact of online CME on GP and patient outcomes. The review suggests that 

online CME is effective in improving GP knowledge and practice behaviours. In order 

to promote GP adoption of online CME, the previous review (Part 3) highlights the 

need for further research to explore specific GP learning preferences and barriers to 

undertaking and completing online programs. 

Many studies have examined physicians’ preferences regarding CME. To 

identify relevant publications on this topic, a search on Scopus and of the references 

from the articles obtained was conducted, using the terms “media”, “preferences”, 

“physicians”, and “general practitioners”. Table 2.6 provides an overview of the 

methods and key findings of the studies examining physicians’ learning preferences. 

Online CME was used less often by physicians(43-45,87-90), whereas face-to-face 

formats such as conferences or meetings were the most frequently used 

modalities(37,42,43,91-93) and the most preferred format(36,37,43,44,87).  

A recent survey of senior Australian doctors, of which GPs comprised more 

than half, showed that traditional forms of CME were more popular than online 

learning(94). Even though online is a less preferred mode of CME learning, evidence 

suggests that physicians’ use of online CME is increasing(38,95,96,97). Furthermore, 

research indicates that GPs report satisfaction with online learning techniques(39,98-

101). 

Online learning provides several potential benefits for GPs, particularly those 

working in rural and remote locations, including convenience, ready availability, 

reduced travel cost and time, and flexibility to complete studies in one’s own place and 
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time(40,41). Therefore, in order to understand why online CME is not a preferred 

learning method, this review was conducted with the aim of examining barriers to GPs 

undertaking and completing online CME learning. 

Table 2.6. Overview of physician learning format preferences  

Study/ 

year 

Sample 

 

Methods/ 

response rate 

Preferred learning format Country 

studied 

Younger 

2010(42) 

Mixed health care 

professionals and 

students 

Literature review 

of 23 studies  

Many doctors, like nurses, used colleagues 

as their first source of information or 

consulted a print source. 

NA 

Vollmar et 

al. 

2009(43)  

449 GPs Questionnaire/ 

survey 

58.8 % 

Journals, colleagues, and quality circles. 

Internet was used less often. 

Germany 

Bower et al. 

2008(44)   

755 Physicians 

 

Questionnaire/ 

survey 

50.0 %  

Majority of physicians preferred traditional 

types of CME offerings and instructional 

methods such as medical association 

meetings, update or review courses, large 

group lectures, whereas interactive 

computer programs were less preferred. 

US 

Nylenna and 

Aasland 

2007(89)   

1005 doctors 

(mixed 

specialists) 

A cross-sectional 

survey/ 71.0 %  

Attending courses/congresses and reading 

medical literature were reported to be the 

most important source. 

Norway 

Bennett et 

al. 

2004(36)   

All medical 

specialties  

Fax survey/ 

 3347 (31.7 % 

GPs and 21.4 % 

in rural areas) 

Journals were the most important source, 

followed in order by national CME 

meetings, videotape/audiotape/CD-ROM, 

websites, and local CME meetings. 

US 

Ryan et al. 

2004(88)   

GPs with the topic 

of depression and 

related disorders 

 

608 surveys/ 

420 GPs returned 

(69.0 % response 

rate) 

Most commonly obtained information 

about depression and anxiety from 

academic journals and newspapers. Face-

to-face training were commonly used and 

perceived to be very useful for the future. 

Distance education and web-based 

technologies were least used. 

Australia 

Sargeant et 

al. 

2004(34) 

 

Physicians of 

three Canadian 

universities 

Focus groups and 

interviews/ 35 

participants 

Participants’ preferences for features of 

educational programs included: quality of 

the program; degree of self-pacing or self-

direction; opportunity for reflection and 

educational design. 

Canada 

Cobb 

2003(37) 

 

 

Nurses and 

physicians 

 

Survey/ responses 

1,107 nurses; 201 

physicians 

Live lectures; internet comes third. US 

Stancic et 

al. 

2003(45) 

 

205 Physicians of 

4 rural areas 

(mixed 

specialists) 

 

A trial; 4,061 

received CME 

brochures, 205 

participated, 30.0 

% completed 

evaluation forms. 

Live lectures out of the offering of three 

formats: live lectures, videotapes, and web-

based training. 

US 

Goodyear-

Smith et al. 

2003(102) 

GPs 

 

Semi-structured 

interviews of 24 

GPs 

 

 

Interactive formats generally preferred but 

the elements of the format varied. 

New 

Zealand 
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Booth and 

Lawrance 

2001(91) 

 

GPs, rural setting  Postal survey/ 706 

of the 900 

questionnaires 

mailed out to the 

sample were 

returned (78.0 % 

response 

rate) 

-Preferred learning formats were lectures, 

practical sessions and quizzes. 

-Preferred distance learning modes were 

CHECK program/CD ROM (40.0 %) 

internet (8.7 %).  

-Preferred learning aids for rural GPs 

(medical journal 72.8 %, and internet 29.1 

%).  

-Preferred education methods: content 

questionnaire 50.6 % and pre-post test 37.3 

%. 

Australia 

Brown et al. 

2001(87) 

 

1,200 Members of 

the Society for 

Healthcare 

Epidemiology of 

America with the 

topic of 

antimicrobial 

resistance  

225 surveys 

returned 

Journal articles, local ground rounds and 

meetings. 

US 

Haug 

1997(90) 

 

Mixed health care 

professionals and 

students 

Meta-analysis of 

12 studies  

Books, journals, colleagues, courses and 

meetings. 

NA 

Note. NA = not applicable; US = the United States of America. 

Methods  

Search strategies. The literature search was conducted using multiple 

electronic databases and supplemented by a manual search of references from the 

articles obtained. The keywords and search terms are described in Table 2.7. The 

search was performed from the earliest date of each database to 2013 through 

EMBASE, ERIC, Scopus, Ovid MEDLINE, and Google Scholar. This search was 

completed in June 2013. 

Table 2.7. Literature keywords and search terms 
Concept 1 Concept 2 Concept 3 Concept 4 

“general practi*” 

gp* 

“family practi*” 

 

Mesh search or 

subheading 

general practitioners 

 

“continuing education” 

“continuing medical 

education” 

cme 

cpd 

“professional development” 

 

Mesh search or subheading 

“continuing medical 

education” 

education, medical, 

continuing/ 

Online 

Internet 

Web-based 

 

Mesh search or 

subheading 

Internet  

 

“Barrier*” 

“difficult*” 

 

Note. Search terms within each concept were combined by “or”. Concepts 1, 2, 3 and 4 were then combined by 

“and”. All retrieved articles are from a combination of concepts 1, 2, 3 and 4.   
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Study selection. The first author (IT) screened the titles and abstracts of all 

retrieved articles. Two reviewers (IT, LP) screened the full texts of selected papers 

using the inclusion and exclusion criteria (see Table 2.8). Disagreements were resolved 

by discussion.   

Table 2.8. Inclusion and exclusion criteria 
Inclusion criteria Exclusion criteria 

Types of studies: Randomised controlled trials, non-

randomised controlled trials, interrupted time series 

studies, before-after studies, reviews, observational 

studies, and qualitative studies assessing barriers to 

online CME. 

Types of participants: GPs, or mixed participants 

where included GPs. 

Types of outcome measures: barriers or difficulties in 

undertaking or completing online CME. 

Articles were excluded if they:  

(1) were in a non-English language publication;  

(2) were published prior to 1990; and 

(3) did not involve or did not state clearly that they  

involved GPs or family doctors.  

 

 

Data extraction. Standardised forms were used for data extraction to minimise 

the risk of bias. Categories of information extracted were author, year of publication,  

location/setting/ participants, study aim, study design, number of active participants 

and response rate, and key findings (see Table 2.9).  

Results. A summary of the search results is presented in Figure 2.4. The search 

of the computerised databases identified a total of 431 citations. After excluding 

duplicates and studies clearly not related to the objective of our review, 58 articles 

were eligible for full text review. A total of 20 articles met the inclusion criteria and 

were included in this review(34,35,46,48-52,92,93,98,103-111) (see Table 2.9). 
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       Figure 2.4. Overview of study selection 

 

Studies identified by electronic database search (N = 431) 

-Scopus (N = 294) 

-Google Scholar (N = 115) 

-Ovid Medline (N = 9) 

-EMBASE (N = 13) 

 

 
Studies identified from reference lists of 

included articles (N = 24) 

Studies duplicated in multiple databases 

excluded (N = 60) 

Title screen and abstract screen  

(N = 395) 

Excluded after title screen (N = 337) 

Full text screen (N = 58) 

Articles excluded after full text screen (N = 38) 

-Did not include GPs (N = 19) 

-Did not examine barriers to online CME (N = 11) 

-Barriers to internet, not barriers to online CME (N = 4) 

-Barriers to CME or CPD, not barriers to online CME (N = 4) 

 

Articles included in review  

(N = 20) 
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Table 2.9. Overview of studies examining barriers to online CME 
Author/year Setting/ 

Country 

 

Aims Designs Number of participants 

approached and response 

rate where appropriate 

Results 

Pelayo et al. 

2011(98) 

 

Primary care/ 

Spain 

Evaluate the effectiveness of 

online CME on physicians’ 

knowledge, attitudes and 

satisfaction 

RCTs, pre-post test, 2 

groups  

169 primary care 

physicians/ 97.0 % response 

rate 

43.5 % of respondents made comments regarding 

online application difficulties (communication in 

the forum, difficulties with the platform, sending 

of answers to questionnaires). 

 

Ruf et al. 

2009(103) 

 

 

Primary care/ 

Germany 

 

Investigate attitudes and use of 

the internet and online CME in 

German GPs and identify 

potential starting points to 

increase the use of online CME 

Questionnaire survey 1,304 GPs / 27.0 % 

response rate 

The barriers included: quality assessment 

difficulty; lack of knowledge regarding the online 

CMEs offered and where to find them; no 

incentive; and no motivation to use. Technical 

problems were reported by 9.6 % and lack of 

access by 7.4 %. 

 

Guan et al. 

2008(50) 

 

10 regions across  

Canada 

 

Explore attitudes toward the 

use of online module and 

barrier issues, and relation 

between social interaction and 

course participation 

Before and after design 

and respondents 

surveyed to evaluate 

participants’ 

perceptions of the 

program and barriers. 

 

158 physicians / 86.0 % 

participated in module 2 

and 61.0 % in module 4 

-Lack of time and peer responses were the main 

reasons for not participating in learning 

discussion. Lacks of computer skills, facilitator 

input and participants’ own attitudes were 

reported as barriers to participation in online 

discussion. 

 

Sandars et 

al. 

2007(104) 

 

 

Setting not specified/ 

UK 

Identify the main factors that 

facilitate and inhibit online 

collaborative learning for 

health care professionals’ 

learning 

 

Semi-structured 

telephone interviews 

50 members of the public 

health networks and 23 GPs 

agreed to join. No data  on 

participants originally 

approached 

-Inhibiting factors for GP online learning 

included: concerns about confidentiality of the 

online discussion; unsure of what to expect from 

the online discussion boards; difficult to balance 

this form of interaction with work pressure; lack 

of postings and discussions by other learners. 

-The most common reported technical problem 

by GPs was password default problem. 

 

Gagnon et 

al. 

2007(46) 

 

 

Setting not specified/ 

Canada 

Identify physicians’ beliefs 

regarding their completion of 

the online program provided 

 

Semi-structured 

telephone interviews 

40 physicians/ 35 (87.5 %) 

were interviewed. Of the 35 

interviewees, 83.0 % were 

GPs 

 

Physicians’ perceived important barriers to online 

learning program included time constraints, lack 

of personal discipline, unfamiliarity with 

computers, length of the modules, the program 

complexity and lack of sufficient feedback, and 

problems with the internet connection and with 

the program software. 
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Sargeant et 

al. 

 2006(51) 

 

Setting not specified/ 

Canada 

-Explore the role of facilitators 

-Consider how learning theory 

informs these roles 

 

35 physicians in focus 

groups and 15 in 

interviews 

50 physicians were 

recruited and participated 

Facilitator has important role in online learning: 

in comfortable online learning, —introduces 

participants and gives some ideas of other 

participants, posting bibliography, photographs 

online, providing orientation of technical 

component, educational expectations and helpline 

for ongoing assistance; 

Enhances values of electronic discussion: —

answers all posts, gives value feedback, has skills 

in the facilitator roles. 

 

Curran et al. 

2005(110) 

 

 

Setting not specified/ 

Canada 

Examine the association 

between participant and 

facilitator participation in 

online asynchronous CME 

learning environment 

A trial 327 registrants with 180 

participants 

Participants’ postings were associated with both 

facilitators’ participation and numbers of items 

accessed. 

Janes et al. 

2005(48) 

 

General practice/ 

Rural North Island, 

New Zealand 

 

Investigate rural North Island 

(New Zealand) health 

professionals’ attitudes and 

perceived barriers to using the 

internet for ongoing 

professional learning 

Postal survey  735 health professionals 

(289 GPs,  289 practice 

nurses and 157 

pharmacists)/ 430 (58.5 %) 

returned completed 

questionnaires  

Dissatisfaction with using internet.  

Janes et al. 

2005(111) 

  

Rural setting / North 

Island,  New Zealand 

 

To benchmark GPs using 

computer and internet 

Postal survey 289 GPs/  

60.6 % response rate 

Despite an increase in access to computers and 

internet both at work and home, few GPs used 

internet regarding patients’ care.  

 

Casebeer et 

al. 

2004(109) 

 

 

Setting not specified/ 

US 

Explore the feasibility of 

implementing standardized 

evaluation templates and test 

them to evaluate 30 online 

CME courses 

 

Pre-post test design No data for number 

originally approached/ 89 

physicians completed all 

three tests. 

-Reasons for course selection were: update 

clinical knowledge, a recent patient problem, a 

need for CME credit and a general interest in the 

topic area. 

-The most important online characteristics were 

quality of content followed by online 

accessibility, ease of use and ease of obtaining 

CME credit. 

-The least preferred feature was a requirement for 

outside software downloads, followed by too 

little opportunity to interact. 

 

Cobb  

2004(35) 

NA To review key articles and 

research studies on practices, 

An integrative review 17 eligible articles were 

reviewed 

-In-person (live) conferences were the most 

frequently used format and online format was the 
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 preferences, and evaluation of 

online continuing education 

used by health care 

professionals 

least frequent. 

-Barriers in computer-based continuing education 

included lack of time, lack of knowledge on how 

to use computers and online programs, and 

needed more reliable internet access. 

 

Sargeant et 

al. 

2004(34) 

 

Setting not specified/ 

Canada 

Explore physicians’ 

perceptions of experience in 

participating in interactive 

online CME and the factors 

influencing these 

8 focus groups and 15 

interviews 

No data for number 

originally approached/ 41 

family physicians and 9 

specialists participated  

The capacity of online program to meet 

individual learning preferences was influenced by 

the  quality of the program, the degree of self-

pacing or self-direction, opportunity for reflection 

and educational design;  

 

Brace-

Govan and 

Gabbott 

2004(108) 

 

General practice/ 

Australia 

To explore how IT was used 

and perceived by GPs 

Semi-structured 

interviews 

No data for number 

originally approached/ 10 

participants were 

interviewed (9 GPs and one 

practice manager) 

Lack of interaction in online CME and no 

different to journal reading. Reading was more 

time-consuming and less informative than 

attending presentations given by experts. 

Computers were tools like books and journals not 

for interactive communication. 

 

Curran et al. 

2004(106) 

 

Setting not specified/ 

Canada 

To evaluate physicians’ 

satisfaction with an online 

CME format that used the 

WebCT learning management 

system and facilitated 

interaction using computer-

mediated discussion. 

 

A questionnaire survey 

and a semi-structured 

telephone interview. 

No data for number 

originally approached/ 37 

participants completed 

questionnaire (86.0 % of 

those were GPs); 15 

physicians were interviewed 

-Positive aspects of the courses included the 

content, design and layout, discussion and 

feedback, and the opportunity to experience 

online learning. 

-Barriers in using online discussion system 

included inexperience, lack of success at first 

attempts, few participants, and discomfort with 

the concept of conferencing system. 

 

Curran et al. 

2003(52) 

 

Setting not specified/ 

Canada 

Explore the nature of 

interaction in online CME 

courseware program and 

satisfaction with online 

discussion 

-A trial using the 

program to record and 

analyse the participant 

postings in online 

discussions (TAT) (4 

program) 

-Interviews and course 

evaluation survey 

 

No data for number 

originally approached/ 37 

participants (86.0 % were 

GPs) 

-41.0 % of respondents did not feel comfortable 

participating in computer-mediated conferencing 

discussions. 

-Lack of interaction between learners and 

facilitators and among learners was frequently 

reported as a drawback. 

-Participating in an online discussion was an 

impediment. 

-Difficulty in how to locate and read message 

from other learners and how to post their own 

comments. 

-Felt uncomfortable in submitting their comments 
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-Could not post to the bulletin board 

-Felt uncomfortable in posting their thought in a 

public space. 

 

Mamary and 

Charles 

2003(93) 

 

 

Physicians including 

all specialists in 

Nevada/ 

US 

Assess practices and 

preferences in the use of CME 

delivery modes and perceived 

barriers to their use 

Questionnaire survey 2844 surveys sent with 33.0 

% response rate 

-In-person conferences (92.0 %) and journal 

review (64.0 %) were the most frequently used 

modes. The top-three preferences were in-person 

conferences, print-based self-study and CD-

ROM. 

-Reasons for not using computer-based methods 

included physicians’ preferences for in-person 

instructions and not knowing how to use 

computer-based technologies.  

 

Casebeer et 

al. 

 2002(49) 

 

Community practices, 

physicians of all 

specialties/ 

US 

 

Examine information-seeking 

behaviours and their relevance 

to continuing education 

providers who design and 

develop online continuing 

education activities 

FAX  survey 

 

324,000 physicians were 

identified and 2,200 surveys 

returned (32.0 % of those 

who returned surveys were 

primary care specialties) 

 

First three important factors in using online CME 

were: 

-Ease of program use; 

-Validity of content; and 

-Category 1 credits 

First three largest barriers to internet use 

included: 

-Too much information to scan; 

-Not able to find information; and 

-Inadequate searching skills. 

 

White et al. 

2002(107) 

 

Medical practitioners 

(Majority were private 

GPs) in rural and 

remote Queensland/ 

Australia  

 

Investigate the patterns of 

computer use 

Postal survey 550 medical practitioners 

and CME attendees/ 131 

(23.8 %) completed and 

returned the survey 

-Account-keeping and practice management were 

the most common uses followed by pathology 

services, patient information, prescribing and 

education. 

-Males were more likely to use computers for 

educational purposes. 

-The main barriers to computer use were lack of 

training, lack of access to training, lack of 

understanding of how to use computers, time 

constraints in regard to skill development and 

learning and cost of software and hardware. 

 

Mamary and 

Charles 

2000(92) 

Physicians in Nevada 

(Metropolitan and 

rural areas with 

Identify the barriers to using 

computer-based CME 

programs 

Postal survey  3,213 physicians supported 

by nurse practitioners and 

physician assistants / 1120 

-The most frequently reported methods for CME 

were in-person conferences (93.0 %) and print-

based methods (66.0 %). The top three preferred 
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 scattered 

communities)/ US 

 

(35.0 %) completed and 

returned the questionnaire 

delivery modes were in-person conferences, 

print-based self-study, and CD ROM 

-Barriers to the use of online CME included lack 

of knowledge of how to use (20.4 %), preference 

for in-person instruction (17.1 %), time-

consuming (9.5 %), lack of interest (6.9 %). 

 

Sargeant et 

al. 

2000(105) 

 

Family practice in 

Nova Scotia/ Canada 

-Describe the role of 

facilitators 

-Determine factors influencing 

participation in online 

discussion 

-Determine learners’ 

satisfaction with online 

discussion 

 

A trial. Evaluation 

questionnaire was used 

both electrical and 

paper 

No data for number 

originally approached/ 31 

registrants (28 family 

physicians); 12 registrants 

did not participate in the 

module; 15 out of 19 

participants (78.9 %) 

completed the evaluation 

questionnaire 

-Five technical problems were reported. Other 

comments included difficulty accessing the 

website and inability to post comments on the 

bulletin board. 
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Study characteristics. The methods used in the studies reviewed included 

surveys, focus groups, interviews, quasi-experimental trials and RCTs. 

Barriers to GP online learning. Figure 2.5 presents a Venn diagram of barriers 

to online CME. The barriers to the use of online instruction can be divided into four 

main domains: structure; learners; facilitator; and the online program. 

 

 
  

                      Figure 2.5. Barriers to use of online CME 

         

 

1. Structure-related difficulties such as limited broadband access and technical 

problems 

Problems of internet connection and with the program software were 

mentioned(46), and the need for more reliable internet access was reported(35).  

Technical difficulties of online CME were reported, such as communication in 

forums, difficulties with learning platforms, and problems submitting answers to online 

questionnaires(52,98,103-105). One study(104) reported that the most commonly 

Internet availability; technical problem 

Learners 

Facilitators 

Online 
program 
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reported technical problem by GPs was password default problems, whilst two 

studies(52,105) reported inability to post on the bulletin board. Another technical 

problem reported was difficulty of use(106) . 

2.  User- or participant-related factors  

 Lack of computer knowledge was cited as one of the barriers to online CME 

learning(35,46,48,106,107), including lack of familiarity with computers(46) 

and lack of knowledge and understanding of how to use 

computers(35,106,107). 

 Lack of IT skills was reported as an impediment to online CME 

participation(35,48,50,52,92,93). One study(50) reported that lack of computer 

skills was a reason for not participating in online learning discussion. Another 

study(35) reported a lack of knowledge of how to use online programs. One 

study(52) reported that a number of respondents felt that participation in online 

discussion was an impediment, since they experienced difficulties in learning 

how the system worked, including how to locate and read messages from others 

and how to post their own comments. One study(92) reported that “not 

knowing how” was the most frequently cited reason for not using online CME 

programs.  

 Lack of time has been reported as a barrier to online learning(35,46). One 

study(50) suggested that time was the most important barrier and courses 

should be long enough to allow social engagement in the group. Other 

perceived barriers to online learning programs included time constraints in 

regard to skill development and learning(107), and perceptions of online 

learning as time-consuming(92). 
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 Lack of peer interaction and contribution to discussion in online learning 

programs was a major barrier to participation in online learning 

forums(51,52,108). Lack of forum postings and discussions by other learners 

was regarded as an impediment to participant’s own participation(104). One 

study(109) showed that too little interaction is the largest source of 

dissatisfaction with online education. Another study(34) further suggested that 

the educational value of interactions shaped the quality and quantity of the 

interpersonal interaction. 

 Lack of familiarity and experience with online learning. Studies have 

identified several barriers, including an initial sense of discomfort among 

participants who have no or little experience with online instructional 

modes(51); discomfort with the concept of conferencing systems(106); 

discomfort with participating in computer-mediated conferencing 

discussions(52); and inexperience with using online discussion systems(106). 

 Personal learning preferences. Participants’ educational preferences have 

been identified as a barrier to using online CME. Studies have shown that some 

participants dislike the format of online discussion and prefer face-to-face 

meetings and instruction and paper-based materials(92,93). However, another 

study reported that once participants have been enrolled into the online 

program, they appear to like this educational mode(106). Two further studies 

found that after enrolling in an online CME course, most participants indicated 

they would like to do more online modules(105,106) and most would 

recommend the module to their peers(105). 

 Users’ attitudes or behaviours. Participants’ attitudes were reported as 

barriers to participation in online discussion, including lack of commitment to 
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the program, dislike of expressing oneself in writing, and unwillingness to 

speak in public(50). Another study(104) reported GPs’ concerns about the 

confidentiality of online discussions; uncertainty about what to expect from 

online discussion boards; and difficulty balancing this form of education with 

work pressure. One study(108) reported that participants believed that 

computers were tools like books and journals, and not designed for interactive 

communication. Other users’ attitude- or behaviour-related factors included 

participants’ discomfort with submitting their comments(52); lack of 

motivation to use an online format(103); and lack of personal discipline(46).  

3. Facilitator-related difficulties  

Social interaction between learners and online facilitators has also been 

identified in the literature as a potential barrier to online CME participation. 

Facilitators’ lack of skills in facilitating online learning was reported to be one 

barrier(51). One study(105) found that physicians’ satisfaction with the quality and 

quantity of interpersonal interaction in online learning was low and suggested that 

facilitators may require enhanced skills to engage learners in meaningful interaction to 

overcome transactional distance. Two key roles of facilitators in enabling interaction 

and learning were identified, including creating a comfortable learning environment to 

get started in online learning and using asynchronous text-based communication. The 

second role is enhancing the educational value of online interaction by considering the 

frequency with which facilitators should respond; the manner in which they should 

respond; ways to encourage reluctant participants; and the need for skills to facilitate 

online programs(51). In one study(50) poor peer response was one of the most often 

reported barriers to participation, and one of the strongest motivators to participation 

was facilitator enthusiasm. One study(106) found that half of the participants agreed 
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that it was beneficial to communicate with facilitator and peers. However, a lack of 

interaction with the instructor and other participants detracted from the learning 

experience. Another study(110) also found that participants’ postings were associated 

with facilitators’ participation. The study suggested that interactive participation does 

not occur just because asynchronous computer-mediated communication (CMC) 

technology is used. There is a need to explore the specific factors that influence 

participation and meaningful interaction in online discussion. 

4. Factors related to online CME programs  

Program characteristics and quality were reported as barriers to online CME. 

Research suggests that physicians’ perceptions of online learning are moderated by 

CME program design and quality, and the quality and quantity of online interpersonal 

interactions(34). Participants’ preferred features of online CME were the capacity to 

self-pace and self-direct their learning, the opportunity for reflection, and an 

educational design which included access to high quality information, self-direction 

and interaction with colleagues(34). Another study(109) reported that the most 

important online characteristics for physicians were quality of content, followed by 

online accessibility, ease of use and ease of obtaining CME credit. The validity and 

amount of information provided were reported as troubling issues for participants(49). 

Inability to access the discussion forum or feedback, difficulties posting comments and 

viewing other comments, and delays in feedback from facilitators were also 

mentioned(52,105). Physicians reported other barriers to online learning programs 

included the length of the modules, program complexity and lack of sufficient 

feedback(46). 

5. Others 
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Other difficulties were reported included lack of knowledge regarding how to 

find and access online CME(103); lack of incentives(103); lack of training and access 

to training(107); cost of software and hardware(107); and general lack of interest(92). 

Suggestions for improvement 

Suggestions are identified in the literature to overcome these difficulties. 

 Program accessibility: one study(49) found that the most important factors in 

using online CME included ease of program use, validity of content and 

quantity and quality of credit points. Well-designed and executed online CME 

might attract more participants(34). 

 Effective facilitator roles: two studies(34,51) suggested that facilitators should 

develop their skills in order to enhance online interactive learning and make 

participants comfortable in online learning environments.  

 Technical support: one study(92) suggested that CME providers should offer 

opportunities for participants to learn computer skills, such as providing 

training at live conferences, followed by offering CD-ROMs to take home, 

whilst another(111) suggested that CME providers should offer specific IT 

skills training. 

Others factors found to motivate the adoption or completion of online programs 

included: 

 The perceived practicality and usefulness of the course(50).
 
 

 Incentive: course credit(49). 

 Learners: a strong desire for learning, greater personal commitment, better time 

management, strong desire to finish on time(50). 

 Facilitators: the facilitator's enthusiasm, regular input and feedback(50,51). 
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 Interaction: peer enthusiasm and responses, making the program more 

interactive by promoting communication between learners, and learners and 

facilitators may increase the appeal of online CME(106). 

 Patient demand: participants’ motivated by promoting needs of patients(106). 

 CME administrators: providing timely and helpful support(106).  

 Greater program promotion(106).  

 Time flexibility, e.g., short modules that could be completed in one or multiple 

sittings(106). 

Summary of Part 4 review 

Barriers to online CME can be classified into four main domains: structure; 

learners; facilitators; and the online program itself. The majority of barriers were those 

related to the users themselves, with the most common being related to user attitudes 

and behaviours. Even though participants perceived the value of interactive discussion 

in the program, they were also concerned about the confidentiality of their public 

messages. Secondly, some studies identified the limits of time constraints for 

completing online CME. Thirdly, users reported deficits in computer knowledge and 

IT skills. Finally, research has identified issues regarding poor social interaction and 

peer responses in online CME. 

Structural difficulties included the inadequate availability of broadband internet 

to participants. However, this review included studies published from 1990 onwards, 

and accessibility to broadband internet is now less likely to be a problem. In addition, 

there is a range of personal computer knowledge and skills, and computer and internet 

skills have advanced as individuals experience greater exposure to technologies.  

Technical difficulties were a quite commonly reported problem. However, 

these technical difficulties can be overcome with appropriate support. 
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Problems related to the online program itself were also mentioned, including 

both the characteristics and the quality of the program. 

Facilitator roles were not extensively examined in the reviewed studies. 

However, the role of facilitator was highlighted as important in motivating participants 

to complete the activities. Facilitator training is recommended to further promote and 

support online CME learning and participation. 

Conditions believed to facilitate completing the program were mainly related to 

individual factors such as motivation and time management.  

Only six studies examined difficulties or barriers to online learning whilst 

participants were actually completing an online program. The remaining studies 

surveyed participants’ attitudes and perceived barriers to online learning. Therefore, 

the findings represent both physicians’ experiences of specific programs, and their 

perceptions of online programs in general. It is important to note that, as the majority 

of studies included in this review involved a range of health care professionals, the 

findings from this review do not represent the GP population alone. Furthermore, the 

variability in the settings and locations, and the different contexts and health care and 

educational systems in the countries where the studies were conducted may affect 

participants’ attitudes to this educational delivery method. 

The evidence suggests that online CME is not yet a preferred learning mode. 

However, GPs reported satisfaction with online techniques after their enrolment. 

Therefore, we need to critically identify the best ways to encourage GPs to engage in 

online learning. 
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Research Questions 

The design of this doctoral research was based on gaps and recommendations 

identified in the literature. The research was guided by the following three main 

research questions:  

1. What are the current knowledge, attitudes and practices of rural and remote GPs 

across Australia regarding type 2 diabetes management? 

2. Is online CME effective in changing GPs’ knowledge, attitudes and practices? 

3. What are the barriers to GPs undertaking and completing our trialled online CME 

intervention and other online learning programs in general? 

Research Aims 

This study is a part of the broader NHMRC project. The main project aims to 

test whether a rural GP-focused intervention involving CME, reminders and feedback 

can improve patterns of GP diabetes care and clinical outcomes. Concurrently, this 

PhD study aims to: 

1. Examine the current knowledge, attitudes and practices of rural and remote GPs 

across Australia regarding type 2 diabetes management. 

2. Test the impact of an online education intervention on GPs’ learning outcomes, as 

measured by changes in diabetes knowledge, attitudes and reported practices before 

and after the educational intervention. 

3. Identify barriers to undertaking and completing the online diabetes education 

intervention and other barriers to online learning in general. 

Chapter Two Summary 

Information from the literature reviews in this chapter was used to inform the 

design, delivery, and evaluation of the educational intervention trialled in this doctoral 
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research. The background to the educational topic, type 2 diabetes, was presented early 

in the chapter to highlight the reasons for the focus on this topic. The scope and context 

of Australian rural and remote GPs who are the focus of this PhD study were provided. 

As the main focus of this PhD research is CME, current diabetes CME programs for 

Australian GPs were reviewed. There were insufficient reports on the evaluation of 

diabetes CME programs currently offered to Australian GPs. We therefore conducted 

systematic reviews aiming to assess the evidence in the literature for the effectiveness 

of CME for GPs. We then narrowed down the literature search, focusing on type 2 

diabetes education interventions for GPs. Another focus was online delivery methods 

of CME for GPs, as an online delivery method has been selected by the main NHMRC 

project. The findings from these first three reviews highlight a lack of evidence in the 

literature on the evaluation of GP CME, GP diabetes CME, and GP online CME. The 

final systematic review was conducted to report barriers to GPs undertaking and 

completing online CME. The research questions and aims were developed to complete 

some of the gaps highlighted by the literature reviews.
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Introduction 

In order to answer research question 1: What are the current knowledge, attitudes and 

practices of rural and remote GPs across Australia regarding type 2 diabetes management?, a 

national cross-sectional survey was conducted. This national cross-sectional survey used a 

newly-developed questionnaire. Therefore there was a need to pilot test this questionnaire 

before using it in the major study. 

Before developing the online ALM, there was a need to identify the target 

population’s educational needs and preferences, and this was conducted through a pilot study, 

the results of which are presented in this chapter.  

After the online ALM was developed and before it was launched there was a need to 

pilot test this educational program to ensure that it had a high probability of being acceptable. 

Therefore, this chapter describes three pilot studies. The first pilot study was 

conducted by the doctoral candidate: a pilot study for the national cross-sectional survey. The 

remaining pilot studies were conducted as part of the broader NHMRC project. 

Pilot Study for the National Cross-sectional Survey 

Introduction 

Before using the newly-developed questionnaire in the national cross-sectional 

survey, a pilot study was undertaken to discover whether the procedures which the researcher 

has outlined in the protocol for the national cross-sectional survey (see Chapter Four) are 

workable in general practice. 

Aims 

This pilot study aimed to evaluate the clarity and accuracy of questionnaire 

instructions and questions, and the capacity of the tool to produce accurate and meaningful 
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data, which can subsequently be analysed in a way that directly answers the research 

questions.  

 Methods 

  The participant population for this pilot study was GPs practising: 

1. In rural or remote locations according to the ARIA plus classification; 

2. In towns that had populations of 10,000 to 30,000; and 

3. In the states of Victoria (Vic), South Australia (SA) or Tasmania (Tas). 

 An online version of the questionnaire was used for piloting via the Survey Monkey 

website. The questions in the online version were identical to those in the paper-based 

questionnaire. 

Seventy-one GPs were invited to participate in the pilot study, representing 8.3 % of 

the invited population to participate in the final national cross-sectional survey. Those 

individuals who participated in this pilot study were excluded from the national cross-

sectional survey. The population for this pilot study was a non-randomised convenience 

sample. 

The online questionnaire commenced on 7 June 2011. Eligible GPs received an 

invitation letter, an explanatory statement and a link to the online questionnaire. GPs were 

informed that this was a pilot and asked to complete the online questionnaire and provide 

feedback, either online, via email, or by telephone. 

The pilot study was a part of the national cross-sectional survey. Therefore, ethics 

approval was sought and obtained under the national cross-sectional survey project. The 

project had ethical approval by the Monash University Human Research Ethics Committee 

(MUHREC): Project Number CF10/2616 – 2010001454.  

Results 

Data collection process 
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The invitation letter was first sent to 38 eligible GPs located in rural and remote areas 

in Victoria. Three fax reminders were sent at weekly intervals to those who had not 

responded. The incentive was increased from a $75 gift voucher to a $120 gift voucher. 

Finally a postcard reminder was sent to 35 GPs who had not completed the survey.  

Due to the low response rate, an invitation letter was then sent to 43 GPs in Tas and 

SA, followed by a fax reminder two weeks later. 

Over a recruitment period of approximately four months, 12 GPs returned their pilot 

surveys. Three questionnaires were incomplete: one each from Vic, Tas, and SA. Four valid 

responses were received from Vic, five from Tas, and three from SA.  

Clarity and accuracy of questionnaire instructions and items 

English spelling mistakes were found in two of the questions and revised accordingly. 

Instructions for two questions were incomplete and corrected.  

Method of data entry and analysis 

A data entry protocol guide was developed prior to commencement of the survey.  

Post-coding was performed once completed questionnaires were received. All codes were 

entered and kept in an Excel file. Challenges regarding the analysis of data from multiple 

answer questions were identified and addressed.  

The planned statistical analyses using SPSS software were not applied due to the low 

response rate. Therefore, manual calculations were performed on the small amount of data 

collected. The proposed inferential analyses, including correlation among the variables and t-

tests to compare knowledge scores, were not performed for the same reason. 

Discussion 

This pilot enabled us to identify and address challenges in GP recruitment. For this 

study, four reminders were provided after the first invitation. After these reminders, only 
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three responses were received over the three-month period. Therefore, additional recruitment 

was undertaken. For GPs in Tas and SA, one fax reminder was sent. 

There was a low response rate (14.6 %) for this pilot study. To reduce non-response 

bias and increase response rates for the major study, additional recruitment strategies were 

considered. This included distribution of both online and paper questionnaires. 

The duration of this pilot study was approximately four months (7 June to 29 

September 2011). Therefore, it was anticipated that recruitment for the major study might 

take a longer time than originally expected. 

Conclusion 

After the pilot study, the questionnaire was revised. The revisions included the 

deletion of five questions for which all of the participating GPs provided the correct answers, 

and minor corrections to the wording. 

Pilot Study on type 2 Diabetes Education Needs and 

Preferences 

Introduction 

This pilot study was conducted to identify GPs’ preferred methods of type 2 diabetes 

education and their learning needs on this topic. A brief pilot survey was conducted to ensure 

the online CME program met GPs’ educational needs in relation to diabetes management. 

Aims  

This pilot study aimed to identify rural and remote GPs’: 

1. Preferences for professional education and training activities; 

2. Usage of online professional education and learning activities; 

3. Barriers and difficulties in using online CME; 

4. Preferred methods for type 2 diabetes education; and 
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5. Interest and learning needs regarding type 2 diabetes management. 

Methods 

Study design.  The design originally proposed was a focus group study. However, 

because few GPs expressed their interest in participating, a survey was conducted. 

Sample. The sample for this pilot study was 63 GPs practising in rural and remote 

locations according to the ARIA plus classification and in towns that had populations of 

10,000 to 30,000, which were the same selection criteria for the final NHMRC study. Eligible 

GPs for this pilot were from two rural Victorian locations (Shepparton and Warragul). These 

locations were chosen by using a convenience non-randomised sample.  

The questionnaire was mailed to GPs at the beginning of August 2009, together with 

an invitation letter and a reply paid envelope. GPs could either return the questionnaire by 

post or fax. The survey closed on 28 August 2009. 

Since this pilot study was a part of the NHMRC project, ethics approval was sought 

and obtained under this project. Approval was obtained from the Human Research Ethics 

Committees of Monash University and the University of Newcastle. The Monash University 

Human Research Ethics Committee (MUHREC) approved this research: Project Number 

CF08/3467 – 2008001712. 

Results 

 Figure 3.1 displays GP recruitment and responses to the pilot study. 
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Figure 3.1. Participants’ recruitment and responses  

Demographic data. Nineteen GPs returned their survey out of 63 sent, with a 

response rate of 30.2 %. Their age range was 27 to 66 years; M = 48.68, SD = 9.11. The 

number of years of work in general practice ranged from 2 to 41 years; M = 17.76, SD = 

11.37.  Only six GPs (31.6 %) had completed specialised diabetes training or education in the 

past five years. Eleven GPs (57.9 %) had other health professionals working at their 

practices, whereas eight (42.1 %) GPs did not. Table 3.1 displays the other health 

professionals working at GP practices and Table 3.2 presents the characteristics of 

participating GPs and their practices. 

Table 3.1. Health professionals working at the practices 

Health professionals Frequency (% of GPs) 

Diabetes educator 7 (36.8) 

Psychologist 6 (31.6) 

Dietitian 6 (31.6) 

Audiologist 3 (15.8) 

Occupational therapist 2 (10.5) 

Pathologist 1 (5.3) 

Podiatrist 1 (5.3) 

Rheumatologist 1 (5.3) 

Note. GPs could list more than one health professional who worked at their clinic. 

 

 

 

Eligible GPs selected from the two rural 

locations under the project’s study frame 

work (N = 63)  

Excluded (N = 2) 

 Wrong address (N = 2) 

 

Eligible responses for analysis (N = 19) 
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Table 3.2. Characteristics of participating GPs and their practices 

Characteristics of GPs 

 

Number (% of GPs) 

(N = 19) 

Sex   

       Male 11 (57.9) 

       Female 8   (42.1) 

Practice locations  

        Shepparton 11 (57.9) 

        Warragul 8   (42.1) 

Ages   

       < 35 1 (5.3) 

       35-44 6 (31.6) 

       45-54 8 (42.1) 

       55+ 4 (21) 

Years in general practice   

       <2 0 (0) 

       2-5 4 (21.1) 

       6-10 2 (10.5) 

       11-19 3 (15.8) 

       20+ 10 (52.6) 

Working hours per week   

        ≤10 1 (5.3) 

        11-20 1 (5.3) 

        21-40 11(57.8) 

        41-60 6 (31.6) 

        61+ 0 (0) 

Size of practice-number of individual GPs   

        Solo 0 (0) 

        2-4 3 (15.8) 

        5-9 4 (21.1) 

        10-14 11 (57.8) 

        15+ 1 (5.3) 

Number of individual practice nurses   

         0 2 (10.5) 

         1 1 (5.3) 

         2  1 (5.3) 

         3 9 (47.4) 

         4 2 (10.5) 

         5 3 (15.8) 

         6+ 1 (5.3) 

 

Preferences for diabetes CME. Fifteen GPs (78.9 %) indicated that they would 

prefer to complete an Active Learning Module (ALM) on type 2 diabetes online, whereas the 

remaining four GPs (21.1 %) indicated they would prefer to complete the online ALM via 

CD/DVD ROM. 
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Preferences for CME in general. Table 3.3 outlines GPs’ preferred formats for 

CME.  Face-to-face seminars and workshops were the most frequently preferred format for 

completing CME, and online was the second most preferred. 

Table 3.3. GPs’ preferred methods of undertaking CME activities 

CME format Frequency (% of GPs) 

Face-to-face, seminars or workshops 16 (84.2) 

Online 11 (57.9) 

Role play and interactive programs 1 (5.3) 

Clinic meetings and small group learning 1 (5.3) 

Note. GPs could list more than one preferred CME format. 

Past experience of online CME activities  

Useful or beneficial aspects of online CME. Each participating GP (100.0 %) had 

completed at least one CME activity online in the past. GPs were asked to self-report on the 

most useful or beneficial aspects of completing CME online (see Table 3.4), and also the 

most difficult or preventative aspects (see Table 3.5). 

GPs indicated that the three most useful or beneficial aspects of online CME were: 

1. The convenience of being able to complete the activity at any time (i.e., after hours, in their 

own time).  

2. The flexibility of completing small sections at a time, rather than having to complete an 

activity in one longer sitting.  

3. The immediate access to feedback and correct answers to questions.  

Table 3.4. GPs’ perceptions of useful or beneficial aspects of online CME 
 

Useful or beneficial aspects of online CME Frequency (% of GPs) 

Convenience, able to complete in own time, after hours access, at home 12 (63.2) 

Able to stop/start, complete small sections at a time 4 (21.1) 

Immediate feedback/access to correct answers 3 (15.8) 

Very useful 2 (10.5) 

Being able to review articles online before completing questionnaires 1 (5.3) 

Easy to use 1 (5.3) 

Efficient 1 (5.3) 

Immediate submission 1 (5.3) 

Online case studies 1 (5.3) 

Short modules 1 (5.3) 

None 1 (5.3) 
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Difficulties experienced when completing online CME. GPs infrequently reported 

difficulties experienced when completing online CME activities. Table 3.5 presents GPs’ 

difficulties experienced when completing online CME. 

Seven GPs (36.8 %) indicated that they had encountered no difficulties when 

completing online CME. Most commonly reported difficulties were a lack of time to 

complete activities, restricted internet or computer access and a lack of confidence with 

computer skills. 

Table 3.5. Difficulties experienced when completing online CME 
Difficulties experienced when completing online CME Frequency (% of GPs) 

Lack of time 4 (21.1) 

Restricted internet access or computer equipment 3 (15.8) 

Unconfident with computer skills 2 (10.5) 

Difficult to use, have lost work in past 1 (5.3) 

Forgetting passwords 1 (5.3) 

Having to change from one page to another for results, makes it slower 1 (5.3) 

Lack of face-to-face interaction 1 (5.3) 

Lack of interest 1 (5.3) 

No readily available person to answer questions 1 (5.3) 

Should be easier to complete 1 (5.3) 

Too many distractions at home 1 (5.3) 

Too many RACGP activities to earn points 1 (5.3) 

Usually slow 1 (5.3) 

None 7 (36.8) 

 

Topics of importance in type 2 diabetes management 

Level of confidence in type 2 diabetes care. GPs were asked to rate their level of 

confidence in providing several aspects of type 2 diabetes care. Table 3.6 presents a summary 

of respondents’ responses. 

The aspects of diabetes care in which GPs felt least confident were insulin treatment, 

complications of diabetes and handling care plans, team care and Medicare items. In contrast, 

the majority of GPs felt confident in assessment, testing and diagnosis.  
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Table 3.6. Level of GP confidence in providing type 2 diabetes care 
Aspect of diabetes care Mean a SD 

Assessment, testing and diagnosis 3.79 0.42 

Assisting patients to make lifestyle changes 3.21 0.63 

Effective use of medications 3.11 0.57 

Managing complications of diabetes 2.79 0.54 

Managing care plans, team care and Medicare items 2.79 1.09 

Effective insulin treatment 2.53 0.70 

Note. a Mean was calculated from four-point Likert scales ranging from 1 (not at all confident), 2 (partially confident),  

3 (fairly confident) to 4 (very confident). 

Specific topic of interest in type 2 diabetes. GPs were also asked to rate their level of 

interest in specified topics relating to type 2 diabetes care (see Table 3.7). 

The topics of greatest interest to GPs were insulin therapy, updates on new treatments, 

guidelines for medical monitoring, guidelines for medication use, and diabetes in elderly 

patients.  

Table 3.7. GP level of interest in specific type 2 diabetes topics 
Topic Mean a SD 

Insulin therapy: guidelines, decision-making, options, initiation, monitoring 2.95 0.23 

Insulin delivery options and techniques 2.84 0.38 

Updates: new technologies and treatments 2.79 0.42 

Medications (oral hypoglycaemic agents): guidelines, decision-making, options, 

initiation, monitoring 
2.74 0.45 

Guidelines for ongoing medical monitoring 2.68 0.48 

Diabetes in specific populations: elderly 2.68 0.48 

Aims for patient care and optimal management, including albumin, glucose, lipids 2.63 0.50 

Management of long-term complications of type 2 diabetes 2.63 0.50 

Patient risk factors and screening 2.47 0.61 

Brief counseling techniques: motivating behaviour change and lifestyle 

modifications 
2.47 0.61 

Diagnosis: history-taking, examination, investigation 2.42 0.77 

Team care arrangements 2.42 0.69 

Use of Medicare items in diabetes management 2.42 0.77 

Guidelines for nutrition, exercise and healthy lifestyle 2.42 0.61 

Patient self-monitoring 2.42 0.61 

Applying evidence and guidelines in daily practice 2.42 0.69 

Diabetes in specific populations: children/adolescents 2.32 0.58 

Referral: when, who and why 2.26 0.73 

Diabetes in specific populations: pregnancy 2.16 0.69 

Diabetes in specific populations: indigenous 2.05 0.62 

Diabetes epidemiology 1.89 0.74 

Note. a Mean was calculated from three-point Likert scales ranging from 1 (not interested), 2 (somewhat interested)  

to 3 (very interested). 

Specific issues of importance to regional/rural GPs. The GP respondents listed 

numerous topics and issues that they believed were important to GP management of type 2 
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diabetes management in rural and remote areas of Australia. A listing of these topics is 

presented in Table 3.8. 

Table 3.8. Topics and issues relevant to rural and remote GPs 

Topic/Issue Frequency  

(% of GPs) 

Limited access to other health providers (educators, podiatrists, dieticians, specialists) 8 (42.1) 

Insulin treatment 4 (21.1) 

Limited access to patient education programs and group support 4 (21.1) 

New drugs 2 (10.5) 

Patient education 2 (10.5) 

Team care 2 (10.5) 

Allied health support (podiatrist etc.) 1 (5.3) 

Availability of monitoring services 1 (5.3) 

Dosage of oral medication 1 (5.3) 

Doctors need motivation to pursue targets 1 (5.3) 

Efficient use of Medicare items 1 (5.3) 

Emergency situations (hypo- or hyperglycaemia) 1 (5.3) 

Ideal control and target levels 1 (5.3) 

Initiation of oral therapy 1 (5.3) 

Latest trends 1 (5.3) 

Less emphasis on podiatry in diabetes with good feet 1 (5.3) 

Diabetes management 1 (5.3) 

Medication compliance 1 (5.3) 

Not a lack of knowledge 1 (5.3) 

Obesity 1 (5.3) 

Paediatric high BMI 1 (5.3) 

Patient education preventative programs 1 (5.3) 

Patients need motivation to pursue targets 1 (5.3) 

Protocols to balance drug company information 1 (5.3) 

Transition to insulin treatment, using only GPs and nurses 1 (5.3) 

Use of gym for diabetes exercise programs 1 (5.3) 

Use of HbA1c as diagnosis for diabetes 1 (5.3) 

Discussion 

Although face-to-face seminars and workshops were the most preferred formats for 

completing CME, most of the GPs indicated that they would prefer to complete type 2 

diabetes education (the ALM) online. However, there were only two format options offered, 

i.e., online or CD/DVD ROM. 

All of the respondents in this pilot had experience in completing online CME, and 

realised the advantages of this medium and reported relatively low frequencies of difficulties 

encountered. 
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The information on level of confidence in type 2 diabetes care was used to guide the 

level of information provided in each of the related ALM topics. 

GP feedback on the level of interest in each topic area was used to guide the content 

included in the final ALM. 

Conclusion 

This pilot provided a snap shot of GPs’ attitudes to online CME and their preferences 

for type 2 diabetes education content and delivery style. The information from this study was 

then used to guide the content included and level of information provided in the online ALM. 

Pilot Testing of the Online ALM 

Introduction 

To ensure that the educational material included in the online ALM had a high 

probability of acceptance, relevance and usefulness to general practice and practising GPs, 

the online module was extensively piloted by the Department of General Practice at Monash 

University as a part of the NHMRC project. 

Methods 

A letter of invitation was sent to 15 GPs in potential study towns and academic GPs at 

Monash University to participate in a pilot of the online ALM. 

Results  

Ten GPs (66.7 %) provided their feedback on the online ALM, and Table 3.9 displays 

a summary of the results. 
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Table 3.9. GPs’ feedback on the online ALM 

The online ALM items/ questions Feedback 

(N / total number of 

participants) 

Q1 To what extent were your expectations met? 

-Increased your awareness of the prevalence of diabetes and the importance 

of screening 

 

10/10 entirely met 

-Improved your knowledge about evidence based practice 

 

7/10 entirely met 

3/10 partially met 

-Improved your understanding of how to address and manage “difficult 

issues” in diabetes care 

6/10 entirely met  

4/10 partially met 

 

-Assisted you to identify ways in which your own practice can be 

improved, in line with the latest best practice guidelines for diabetes care 

 

8/10 entirely met 

2/10 partly met 

Q2 Your learning needs: to what degree where your learning needs met? 8/10 entirely met 

2/10 partially met 

Q3 If not /partially met what needs were not met? Still hazy about the practical 

application of OHAs a other 

than Metformin and 

Sulphonylureas.  Application in 

the real life setting. 

Q4 Relevant to your practice? 10/10 entirely met 

Q5 How much time did it take to complete the module? 8/9: 7-8 hrs 

2/9: less than 6 hrs 

Q6 Was it easy to log into the website? 10/10 yes 

Q7 Do you like the overall look and design of the website? 10/10 yes 

Q8 Is the website easy to navigate? 10/10 yes 

Q9 If you encountered any problems with the navigation of the website, 

please explain. 

Nil 

Quiz 1 test your knowledge 

 

4/8 extremely useful 

3/8 very useful 

1/8 somewhat useful 

Diabetes epidemiology: your country, your practice 

 

2/8 somewhat useful 

5/8 extremely useful 

1/9 somewhat useful 

AUSDRISK 

 

1/8 somewhat useful 

5/8 very useful 

2/8 extremely useful 

Who should be screened for undiagnosed diabetes? 

 

6/8 extremely useful 

2/8 very useful 

Diagnosis of type 2 diabetes 

 

6/8 extremely useful 

2/8 very useful 

Performing an initial assessment 

 

6/8 extremely useful 

2/8 very useful 

Plan of continuing care and goals of treatment 5/8 extremely useful 

3/8 very useful 

Team-based approach to diabetes management 4/8 extremely useful 

4/8 very useful 

Lifestyle changes: nutrition and exercise 2/8 extremely useful 

5/8 very useful 

1/8 somewhat useful 

Motivational & behavioural changes in general practice 4/8 extremely useful 

2/8 very useful 

2/8 somewhat useful 

Oral hypoglycaemic agents 4/8 extremely useful 

3/8 very useful 

1/8 not filled out 

Insulin treatment 5/8 extremely useful 

3/8 very useful 

Complications of diabetes 5/8 extremely useful 

3/8 very useful 

Patient self-monitoring 4/8 extremely useful 
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4/8 somewhat useful 

Case studies 5/8 extremely useful 

1/8 somewhat useful 

1/8 very useful 

Applying evidence-based diabetes care in daily practice 1/8 extremely useful 

6/8 very useful 

1/8 somewhat useful 

Developing Care plans: case examples 1/8 extremely useful 

4/8 very useful 

1/8 somewhat useful 

Self-audit on diabetes management 2/8 somewhat useful 

1/8 extremely useful 

3/8 very useful 

2/8 no answer given 

Quiz 6 retest your knowledge 2/8 extremely useful  

3/8 very useful 

2/8 somewhat useful 

Useful links & references 6/8 extremely useful 

2/8 very useful 

Discussion forums  1/8 extremely useful  

3/8 very useful 

3/8 somewhat useful 

1/8 not at all 

The videos 3/8 extremely useful  

4/8 very useful 

1/8 somewhat useful 

Note. a OHAs = oral hypoglycaemic agents. 

Discussion 

The online ALM had a high probability of acceptance by participating GPs because 

all pilot GPs perceived the module as relevant to general practice. In addition, the majority of 

respondents found the instructions and content included in the online ALM were useful. 

Chapter Three Summary 

This chapter has described the results from three pilot studies. The newly-developed 

questionnaire for a national cross-sectional survey was piloted and revisions were made 

accordingly. GPs’ needs and preferences for diabetes education were identified through a 

brief survey. The findings from this survey were used to guide the content of the online 

ALM. The online ALM was tested for its relevance and benefit for general practice, and the 

majority of GP respondents found the module relevant and useful.
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Introduction 

Chapter two described the research questions and aims for this thesis. Three sub-

questions have been proposed to trial and examine the outcomes of the online ALM and 

current type 2 diabetes education for GPs, particularly those working in rural and remote 

locations in Australia. 

This chapter describes and discusses the research designs and methods used to address 

these questions. Multiple research designs were utilised to address the research questions, 

including both qualitative and quantitative methods.  

1. A representative national cross-sectional survey was conducted to identify current GP 

knowledge, attitudes and practices regarding type 2 diabetes management in rural and remote 

Australia, excluding those who were part of the NHMRC intervention arm of the study.  

2. A quasi-experimental design was used to test the effects of the online ALM on GPs’ 

learning outcomes, as measured by knowledge, attitude scores and reported changes in 

practices from pre-intervention, to immediate post-intervention and at three-month follow-up 

after the intervention. 

3. A short cross-sectional survey was used to explore GPs’ awareness of the online ALM and 

identify barriers to GPs undertaking and completing the online ALM. 

4. Semi-structured interviews were used to identify the enabling and inhibiting factors and 

other barriers to GPs undertaking and completing the online ALM. 

 This chapter begins with a description and rationale for the selected research designs 

and methods. Each research method used in this doctoral research is then described and 

discussed sequentially.
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Methodological Defence 

In seeking to achieve the overall aims of this doctoral study, quantitative designs and 

mixed methods (collection of both quantitative and qualitative data) were employed. 

Quantitative research  

Creswell (2003)(112) has given the definition of a quantitative approach as: 

A quantitative approach is one in which the investigator primarily 

uses postpositivist claims for developing knowledge (i.e., cause and 

effect thinking, reduction to specific variables and hypotheses and 

questions, use of measurement and observation, and the test of 

theories), employs strategies of inquiry such as experiments and 

surveys, and collects data on predetermined instruments that yield 

statistical data. 

The use of quantitative designs in this doctoral research involved both descriptive and 

experimental designs: a cross-sectional survey and a quasi-experimental study. 

The term “survey” refers to “a method of collecting data from people about who they 

are, how they think, and what they do”(113), and thus “provides a quantitative or numeric 

description of trends, attitudes, or opinions of a population by studying a sample of that 

population”(114). The aims of a survey design in this doctoral program were to describe 

specific characteristics of a large group of rural and remote GPs across Australia, and to 

understand current conditions of the target population with respect to management of type 2 

diabetes. These aims therefore could be achieved using a survey(115). O’ Leary(115) states 

that “there are actually a few distinct types of survey, each suited to a different purpose”. 

Based on the basic survey types described by O’ Leary(115), a cross-sectional survey was 

selected to examine the current knowledge, attitudes and practices regarding type 2 diabetes 

management of rural and remote GPs across Australia. A cross-sectional survey “uses a 
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sample or cross-section of respondents selected to represent a target population. The goal is 

to be able to generalize the findings of the sample to the population with a high degree of 

confidence”(115). This self-administered survey was conducted confidentially. In order to 

gain maximum responses, both mailed and online versions were provided. These methods of 

survey administration were also used to cover wide geographic areas, reach a larger 

population and enable participants to respond in their preferred manner(115).  

Experimental research seeks to “determine if a specific treatment influences an 

outcome”(114), and includes true experiments, where subjects are randomly assigned to 

treatment conditions, and quasi-experiments, where there is no use of random assignment to 

create comparisons(116-118).  A quasi-experiment using a one-group pre-test-post-test 

design(116) was applied to test the effect of the online ALM by comparing GPs’ knowledge, 

attitudes and practice outcomes before and after the educational intervention. Cook and 

Campbell(116) define quasi-experiments as “experiments that have treatments, outcome 

measures, and experimental units, but do not use random assignment to create the 

comparisons from which treatment-caused change is inferred”. These designs are often 

employed when random assignment to treatment groups is difficult or not possible because of 

either practical reasons or it would be unethical to do so(116,119,120). This doctoral research 

forms one part of the NHMRC project, and the quasi-experimental design used the same GP 

population sample as the main NHMRC project. In the main NMHRC project, the outcomes 

of the educational intervention were focused on patients’ health care and clinical outcomes. 

The GPs were therefore unaware that their patients’ care and outcomes were being assessed. 

GPs also voluntarily self-selected to enrol in the online ALM offered. The quasi-experimental 

approach was selected with these factors in mind, i.e., we could not randomly allocate GP 

participants into research groups, because if we did so, GPs would know that they were being 

studied and this would contaminate the results of the NHMRC project. Quasi-experiments 
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have essentially the same format as experiments but “do not have as much control as 

experiments”(121). Therefore, causal inferences must be drawn with caution(121,122). Given 

the limitations of using “true” experiments, a quasi-experiment using a one-group pre-test-

post-test design(116) was used. Many terms are used for this design, including single-group 

before-after design(123) or single-group pre-test/post-test design(122). The “single” or “one” 

group used in this PhD research was the group of GPs practising in the NHMRC project’s 

intervention towns, who were tested prior to, and at two points following, the education 

intervention. Although a before-after approach has its own set of potential threats to internal 

validity(123), the advantage of this design is the equivalence of the pre-post intervention 

groups (i.e., they are the same participants)(123).   

Mixed methods research 

A mixed methods approach was employed to describe and understand barriers to GPs 

undertaking and completing an online CME learning program. Many different terms are used 

for this approach, such as integrating, synthesis, quantitative and qualitative methods, 

multimethod, and mixed methodology(114). However, recent writings commonly use the term 

“mixed methods”(114,124-126). Johnson, Onwuegbuzie and Turner (2007)(127) refer to 

mixed methods research as: 

 [t]he type of research in which a researcher or team of researchers 

combines elements of qualitative and quantitative research 

approaches (e.g., use of qualitative and quantitative viewpoints, data 

collection, analysis, inference techniques) for the broad purposes of 

breadth and depth of understanding and corroboration.  

The mixed methods in this case involved between-method triangulation, i.e. the use of 

two different data-collection methods with the same object(128,129). The mixed methods 

used in this doctoral research involved a short cross-sectional survey and semi-structured 
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interviews. There were two main reasons for utilising a mixed methods approach to 

addressing the research question: What are barriers to GPs undertaking and completing an 

online CME program? First, the results of the short cross-sectional survey were important for 

planning the interview’s thematic framework, i.e., participating GPs were identified and 

divided into groups, depending on their completion of the online ALM, and pre-sets of 

questions were developed for each group. Second, to seek a broader and more detailed 

understanding of barriers by incorporating both qualitative and quantitative research, i.e., the 

qualitative study further explored the results of the quantitative study. 

The benefits of mixed methods are widely acknowledged. The inadequacies of 

individual research methods can be minimised(112,114,128,130-132); validity and reliability 

are enhanced(133-135); the results from one method can help develop or inform the other 

method(114,136,137); and the results from one method provide supportive information for 

the other(114,134,138), such as the use of qualitative data to extend the information gained 

from the quantitative study(138).  

Creswell and Plano Clark(126) describe the major four types of mixed methods 

design, and the features of each type are displayed in Table 4.1. 
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Table 4.1. Overview of the four major types of mixed methods design 

Design type Variants Timing Weighting Mixing 

Triangulation -Convergence 

-Data transformation 

-Validating 

quantitative data 

-Multilevel 

Concurrent: 

quantitative and 

qualitative at same 

time 

Usually equal Merge the data during 

the interpretation or 

analysis 

Embedded -Embedded 

experimental 

-Embedded 

correlational 

Concurrent or 

sequential 

Unequal  Embed one type of 

data within a larger 

design using the other 

type of data 

Explanatory  -Follow-up 

explanations 

-Participant selection 

Sequential: 

quantitative followed 

by qualitative 

Usually quantitative  Connect the data 

between the two 

phases 

Exploratory  -Instrument 

development 

-Taxonomy 

development  

Sequential: qualitative 

followed by 

quantitative 

Usually qualitative Connect the data 

between the two 

phases 

Note. Adapted from Creswell and Plano Clark (2007)(126). 

Mixing the data from two methods may occur at several stages: data collection; data 

analysis; interpretation; or at all three phases(114,117).  

The mixing of two types of data for this doctoral research occurred at two stages. The 

first stage was the connection of the quantitative and qualitative data between the data 

analysis of the first phase of research and the data collection at the second phase of the 

research(114,126,139). The two databases were kept separate but connected. The study began 

with a quantitative phase, and the analysis of data and the results were used to identify 

participants for the subsequent qualitative data collection phase. The second stage of data 

mixing occurred at the phase of interpreting the study findings and discussion. The short 

cross-sectional survey explored GPs’ awareness of and barriers to undertaking and 

completing the online ALM. Semi-structured interviews, guided by the results of the short 

cross-sectional survey, further investigated GPs’ experiences with and perceptions of online 

CME. The qualitative part of the mixed methods design was semi-structured interviews, 

which are described next. 
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Strauss and Corbin(140) refer to qualitative research as “a nonmathematical process 

of interpretation, carried out for the purpose of discovering concepts and relationships in 

raw data”. Creswell (2003)(112) has given a definition of qualitative approach as follows: 

A qualitative approach is one in which the inquirer often makes 

knowledge claims based primarily on constructivist perspectives 

(i.e., the multiple meanings of individual experiences, meanings 

socially and historically constructed, with an intent of developing a 

theory or pattern) or advocacy/participatory perspectives (i.e., 

political, issue-oriented, collaborative, or change oriented) or both. 

It also uses strategies of inquiry such as narratives, 

phenomenologies, ethnographies, grounded theory studies, or case 

studies. The researcher collects open-ended, emerging data with the 

primary intent of developing themes from the data. 

Qualitative data can describe individuals’ experiences, opinions, feelings, behaviour 

and knowledge(129,138,140,141). Qualitative research helps to understand the meaning for 

participants of the situation in which they are involved, in natural settings and in a particular 

context, and the process by which actions take place(142,143). Whilst quantitative research 

refers to counts and measures of things, qualitative research focuses on meanings, concepts, 

and description of things(140,141,144). Qualitative methods allow the selected issues to be 

evaluated in depth, openness and detail to “produce a wealth of detailed information”(129), 

whilst the quantitative approach requires a great many people to be measured by a limited set 

of questions giving “a broad, generalizable set of findings presented succinctly and 

parsimoniously”(129).  

Semi-structured interviews were used with a thematic framework to guide the 

interviews. This framework was specified in advance, based on the results of the short cross-
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sectional survey and a literature review. In semi-structured interviews, there are a set of 

questions to be asked and some questions emerge according to the individual responses(145). 

The pre-set questions are not necessarily asked in exactly the same order each time, but rather 

guide the interviewer to the topics to be covered and the information to be obtained. A semi-

structured interview offers the advantages of natural conversation flow and flexibility for the 

interviewer to select aspects of topics to follow-up(118). Semi-structured interviews were 

selected to further explore the answers obtained from the quantitative study. Telephone 

interviewing was used to keep costs down(146), because participating GPs were 

geographically dispersed. 

The model of the mixed methods design used in this doctoral research is displayed in 

Figure 4.1 below. 

 

 

 

 

Figure 4.1. A model for explanatory design: follow-up explanations  

Adapted from Creswell and Plano Clark (2007)(126). 

National Cross-sectional Survey 

A national cross-sectional survey was conducted to examine current GPs’ knowledge, 

attitudes and practices regarding type 2 diabetes management in rural and remote Australia.  

Participants  

Practising general practitioners who work in rural and remote areas across the six 

states and the Northern Territory of Australia were included in the survey.  
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The eligibility criteria for participation in this national cross-sectional survey were: 

1) GPs actively practising in rural or remote towns in Australia according to the ARIA plus 

classification(66). 

2) In towns with populations of 10,000 to 30,000. 

Exclusion criteria: GPs practising within the 11 intervention towns of the NHMRC 

study were excluded from this survey. 

Ethical considerations 

The principal ethical issue was to ensure the confidentiality of GPs’ questionnaire 

responses. GPs were instructed to provide their names for reminder purposes. However, in 

order to maintain confidentiality, their names were removed from the survey data and 

replaced with numerical participant ID codes. 

Ethics committee approval was sought and obtained from the Monash University 

Human Research Ethics Committee (MUHREC): Project Number CF10/2616 – 2010001454 

(see Appendix C). Consent of participating GPs was implicit in the completion and return of 

the questionnaire. 

Objectives  

The guiding research question for this study was “What are the current knowledge, 

attitudes and practices of rural and remote GPs across Australia regarding type 2 diabetes 

management?”  

Outcomes  

The outcome measure was a questionnaire designed for the purpose of this study to 

elicit information about GPs’ knowledge, attitudes and practice problems regarding type 2 

diabetes management. Details of this questionnaire and its validation are described in Chapter 

Three. 
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Sample selection  

All GPs who met the inclusion criteria were invited to participate in the survey. No 

further sampling method was applied. Rural and remote areas were defined using the ARIA 

plus classification, which classes Australia into major city, inner regional, outer regional, 

remote and very remote areas. The ARIA plus index values based on the ASGC Remoteness 

Areas classification are displayed in Table 4.2. In this study, because the focus was on rural 

and remote GPs, the outer regional, remote and very remote areas were included. The steps of 

sample selection are summarised below: 

1. From the ARIA plus 2006 database(66), towns as defined by postal area (POA) 

with an average ARIA plus index value of 2.4 and greater were identified and categorised as; 

outer regional, remote or very remote. From this database, there were 981 POAs across 

Australia that had ARIA plus index values of 2.4 and greater. 

Table 4.2. ARIA plus index value (based on the ASGC Remoteness Areas) 

ASGC Remoteness Areas classification Index value 

Major Cities of Australia 0-0.2 

Inner Regional Australia >0.2-2.4 

Outer Regional Australia >2.4-5.92 

Remote Australia >5.92-10.53 

Very Remote Australia >10.53-15 

Note. ARIA plus index, developed by GISCA and the Department of Health and Ageing, was used  

based on the ARIA plus 2006 database(66). 

 

2. Towns as defined by POAs that had a population range of 10,000 to 30,000 were 

then obtained from the Australian Bureau of Statistics website:  

http://www.abs.gov.au/websitedbs/d3310114.nsf/Home/census. Data were retrieved on 21 

October 2010.  

The eligible POAs are displayed in Table D4.1 in Appendix D. As the Table shows, 

there were 607 POAs with populations of 10,000 to 30,000.  

3. The towns that had an average ARIA plus index value of 2.4 and greater were 

cross-referenced with the towns that had populations of 10,000 to 30,000. On the basis of this 

http://www.abs.gov.au/websitedbs/d3310114.nsf/Home/census
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cross-referencing, 66 eligible postcodes were selected. The eligible POAs in each Australian 

state for the national cross-sectional survey are displayed in Table D4.2 in Appendix D. The 

ARIA plus index value and population size for each eligible POA are displayed in Table D4.3 

in Appendix D. 

4. GPs were then identified using the Medical Directory of Australia. One thousand 

GPs were identified (September 2011). 

5. Excluding 146 GPs in the intervention towns of the NHMRC project, 854 GPs were 

recruited for the national cross-sectional survey (September 2011).  

Sample size  

Based on the inclusion and exclusion criteria, 854 GPs were identified as eligible to 

complete the survey and they were all included. This figure represented 31.5 % of the 

estimated 2,715 GPs working in rural and remote areas of Australia at the time(71).  

The survey instrument  

The questionnaire used in this project was newly developed. The questionnaire items 

were developed based upon several information sources: on the guidelines on type 2 diabetes 

management produced by the RACGP and Diabetes Australia; a literature review; the data 

from a brief survey on GPs’ education needs on type 2 diabetes conducted by the broader 

NHMRC project; and evidence-based practice drawn from experts from the Department of 

General Practice, Monash University and Baker IDI Heart and Diabetes Institute, who 

developed the online ALM. An assessment of the questionnaire’s content and face validity 

was performed. The questionnaire items were discussed with academic GPs and feedback 

sought regarding the tool’s comprehensiveness (content validity checking). The discussion 

with practising GPs was performed for item appropriateness (face validity checking), 

relevance, and applicability to Australian general practice. The questionnaire was modified 
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first on the basis of this review. The second modification was based on pilot testing, the 

results of which were presented in Chapter Three. 

           Paper-based and online versions of the questionnaire were produced. The questions 

were divided into five main sections: 

Part A: Identifying GPs’ education-seeking behaviour; 

Part B: Identifying the prevalence of type 2 diabetes in GPs’ own practices; 

Part C: Examining GPs’ attitudes and confidence regarding their management of type 2 

diabetes;  

Part D: Testing GPs’ knowledge about type 2 diabetes management; and 

Part E: GPs’ demographic details. 

Development of two attitudinal scales. Two sets of attitudinal questions were 

developed based on a literature review and a brief survey conducted as a part of the NHMRC 

project to assess GP education needs.  

The first set of attitudinal questions assessed GPs’ beliefs regarding their management 

of type 2 diabetes (see Table 4.3). GPs were asked to rate eight attitudinal items on a three-

point scale on which 1 = Disagree, 2 = Not sure, and 3 = Agree. The frequency of each 

response was counted.  

Table 4.3. Items assessing GPs’ attitudes to their type 2 diabetes management 

Items 

I feel that my knowledge and skills are sufficient in managing diabetes. 

My practice regarding type 2 diabetes is efficient. 

Guidelines on type 2 diabetes management are useful for me in providing diabetes care for my patients. 

Guidelines on nutrition, exercise and healthy lifestyle are useful for me in providing diabetes care for my patients. 

I keep up to date on new technology and treatment regarding type 2 diabetes. 

I’m confident in using brief counselling techniques including motivating behaviour change and lifestyle modifications. 

At my practice, we usually use a team-based approach for diabetes management. 

I usually apply evidence-based diabetes care in daily practice. 

 

The second attitudinal scale measured GPs’ level of confidence regarding type 2 

diabetes management. This scale had six items producing two main scores: 
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1. Item score: this was calculated from the mean of a three-point Likert scale (1= not at 

all confident, 2 = partially confident, 3 = very confident) for all responses. 

2. Construct score: a total confidence score was calculated by summing the scores of all 

six items for each GP (minimum score = 6, maximum score = 18). 

Items measuring GPs’ confidence on type 2 diabetes management are displayed in 

Table 4.4. The Cronbach’s Alpha score for this scale was 0.63 (N = 6), which provided 

acceptable evidence of the scale’s internal consistency. 

Table 4.4. Items assessing GPs’ confidence in type 2 diabetes management 

Items 

Assessment, testing and diagnosis. 

Assisting patients to make lifestyle changes and/or reduce risk factors. 

Effective use of medications: selection, monitoring and adjustment. 

Effective insulin treatment: selection, administration, monitoring and adjustment. 

Managing complications of diabetes (e.g., eye damage, foot problems). 

Managing care plan, team care arrangements and Medicare items. 

 

Development of knowledge questions. The knowledge component of the 

questionnaire consisted of 23 questions (see Appendix E). These were multiple-choice 

questions (MCQs) drawn from the online ALM, and were generated with input from the 

Baker IDI team, including GPs and an endocrinologist. The validity of the questions was 

assessed by a GP focus group as part of the NHMRC study and an expert reference panel was 

involved in question development and selection.  

The knowledge questions addressed several type 2 diabetes topics including: 

screening; prevalence; risk factors; initial assessment; oral medication; monitoring of 

complications; managing complications; and insulin administration. A case study format was 

used for some questions. The answers were scored by assigning marks. Each correct answer 

was given a score of one, while wrong answers were given a mark of zero. These questions 

were piloted twice. The first pilot was undertaken during the online ALM pilot testing and the 
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second during the pilot testing of the questionnaire for the national cross-sectional survey 

(see Chapter Three). 

Data collection 

In order to increase the response rate to the survey, evidence-based strategies were 

identified(147-151) (see Table F1.1 in Appendix  F). However, the limitations of the budget 

for our study mean that only some of these evidenced-based strategies were employed. The 

first mail-out included an invitation letter, an explanatory statement and the paper 

questionnaire. These were distributed on 15 November 2011 to 854 GPs (see the invitation 

letter and the explanatory statement in Appendix G). An online version was also available at 

the same time, and the survey link was provided in the invitation letter. 

Two weeks after the first mail-out, a postcard reminder was then sent to GPs who had 

not responded. In the postcard, the survey link was given and the recipients were informed 

that the paper questionnaire would be sent again on request. The number of responses after 

the first mail-out and the postcard reminder was 132 (15.5 %). 

Due to the low response rate, a second mail-out was distributed on 16 January 2012 to 

715 GPs. A mail reminder was sent on 6 February 2012, and two weeks later a fax reminder 

was sent. Both the online and paper-based surveys closed on 4 April 2012.  The first ten GPs 

who returned their completed questionnaire were offered a $50 gift voucher and all GPs who 

returned their completed questionnaires by the deadline were automatically entered into a 

draw to win an Apple iPad2.  

Data entry 

Data from returned questionnaires were entered into an Excel file before being 

transferred to SPSS version 20 software. 
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Statistical analyses 

Different statistical techniques were used. All analyses were conducted using SPSS 

version 20. The analyses were as follows: 

Descriptive statistics were performed on demographic data and frequency 

distributions were calculated for all questionnaire items. Knowledge scores were calculated 

for three sub-categories: (1) screening, assessment and prevalence; (2) medical management; 

and (3) complication assessment and management. A mean knowledge score of 80.0 % in 

each sub-category was established by consensus of the investigators as being sufficient 

knowledge for the purpose of this study. 

GPs’ confidence in managing type 2 diabetes was calculated based on a tally of GP 

responses to six questionnaire items. GP ratings on a three-point Likert scale ranging from 1 

(not at all confident) to 3 (very confident) were tallied, creating a confidence score range of 

six to 18.  Textual responses to two open-ended questions regarding GP learning needs and 

practice problems were read multiple times to reveal emergent themes, then classified and 

coded accordingly. Frequencies were calculated for each.  

Pearson product-moment correlation coefficients were performed to examine 

associations between GP knowledge, confidence, age, and a number of years working in 

general practice. Independent sample t-tests were conducted to compare differences in 

knowledge and confidence between GPs who did or did not use “Diabetes management in 

general practice: Guidelines for Type 2 diabetes”; GPs who did or did not have other health 

professionals working in their practice who assisted with diabetes patient care; and age 

groups. A one-way between-groups analysis of variance (one-way ANOVA) was used to 

compare the mean difference of knowledge and confidence between years in general practice 

and numbers of type 2 diabetes patients seen per month. A Chi-square test for independence 
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was used to explore the relationship between age group and the future utilisation of type 2 

diabetes education. 

Quasi-experimental Study 
 

The quasi-experimental study is a part of the main NHMRC project and used the same 

population sample. 

This study aimed to examine the impact of the educational program on GPs’ 

knowledge, attitudes and practices. 

Participants 

The eligibility criteria for participation were defined by the main NHMRC study as 

summarised below.  

Communities were defined by post codes and were eligible for selection if they: 1) 

were in rural or remote areas according to the ARIA plus classification; 2) had populations of 

10,000 to 30,000; and 3) were located in Victoria, New south Wales, Queensland or South 

Australia. Towns were excluded if they had fewer than five full-time equivalent GPs. Towns 

were matched in pairs within each state as closely as feasible on indigenous population and 

socio-economic status.  

There were 34 potential matched towns or 17 potential matched pairs within each 

state. One town from each matched pair was randomly allocated to the intervention or control 

group. According to the main project’s sample size calculation, 14 towns were required. 

Based on the eligible criteria, 11 matched pairs of towns were selected. Therefore, 11 towns 

were allocated to the experimental group and 11 towns to the control group. As a result, the 

population sample for the quasi-experimental study was GPs from the 11 intervention 

communities of the main project.  
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Ethical considerations 

The primary ethical issue was to ensure confidentiality for GPs who submitted their 

questionnaires. GPs were instructed to provide their names for the subsequent tests. However, 

in order to maintain confidentiality, their names were removed from the survey data and 

replaced with codes. 

Ethics committee approval was sought and obtained from the Monash University 

Human Research Ethics Committee (MUHREC): Project Number CF10/2617 – 2010001456 

(see Appendix H). Consent from participating GPs was implicit in the completion and return 

of the questionnaires. 

Objectives  

This study aimed to test the impact of an online ALM on GPs’ knowledge, attitudes 

and practices. 

Outcomes 

The outcome measures were GPs’ knowledge, attitudes and reported changes in 

practice for type 2 diabetes. These were compared pre- and post-education intervention and at 

follow-up three months after the intervention. Scores of knowledge, attitudes and reported 

changes in practice among pre-ALM, post-ALM and at follow-up were analysed.  

Sample size  

From the 22 eligible towns, 11 communities were randomly selected as intervention 

towns.  Each town had at least five full-time GPs, making a total of at least 55 full-time GPs. 

However, the estimated number of GPs in these 11 towns identified from The Medical 

Directory of Australia was 146. To ensure that the sample size taken from the NHMRC 

project was appropriate for this quasi-experimental study, sample size calculation for this 

study was undertaken, assuming that for the education intervention to be considered useful or 
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appropriate, the respondents would need to demonstrate increased knowledge scored from the 

pre-ALM test to post-ALM test by 10.0 % or more, giving a power of 90.0 % and a 

significant level of < 5.0 % (Alpha = 0.05; Sigma = 1). The estimated sample size was 44. 

Therefore, the sample size taken from the 11 intervention communities was appropriate for 

this quasi-experimental study. 

The intervention  

The intervention for this quasi-experimental study was the online ALM developed by 

the broader NHMRC project (see Chapter One), which has been piloted (See Chapter Three). 

The survey instrument  

A before-after design was used to compare the knowledge, attitudes and reported 

changes in practices of GPs who completed the online ALM. GPs were self-selected by 

voluntarily choosing to enrol in the online ALM and voluntarily participating in the quasi-

experimental study. All participants who enrolled in the online ALM and participated in this 

study were then tested for their knowledge, attitudes and perceived changes in practice.  

The tests were conducted online and divided into three phases: pre-ALM survey 

(Time 1); post-ALM survey (Time 2); and three-month follow-up survey (Time 3). The 

model for these three tests was adapted from Casebeer et al.(2004)(109). These tests 

consisted of content questions in the form of multiple-choice, yes-no and open-ended 

questions. Each test included: attitudinal questions; knowledge questions, which were held 

constant across all three tests; and one question regarding the changes in their diabetes 

practices: awareness of possible need for change (pre-ALM test); intent to change (post-ALM 

test); and reported change (follow-up test). 

The variables presented in the tests were chosen based on the contents of the online 

ALM and a literature review. The contents of each test are presented in Figure 4.2. 
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Since all of the content questions in all three tests were drawn from the online ALM, 

they were piloted at the same time as the program (see questionnaire for the pre-ALM, post-

ALM, and follow-up tests in Appendix I)
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Figure 4.2. Overview of test formats  

Adapted from Casebeer et al. (2004)(109). 

 

Pre-ALM test 

 

-Identified internet use expertise 

 

-Stated reasons for undertaking 

the course 

 

-Stated preferred online CME 

features 

 

-Identified changes that may need 

to be made in diabetes practice 

 

-Content questions 

 

-Personal questions 

 

Post-ALM test 

-Stated preferred online CME 

features  

 

-Identified changes that are 

intended to be made in diabetes 

practice 

 

-Stated enabling and inhibiting 

factors in undertaking the 

program and other barriers in 

the online CME learning 

 

-Content questions 

 

Follow-up test 

-Stated preferred online CME 

features 

 

-Identified changes made in 

diabetes practice 

 

-Stated enabling and inhibiting 

factors in undertaking the program 

and other barriers in the online 

CME learning  

 

-Content questions 
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Data collection 

First round recruitment. A primer postcard was mailed out on 28 April 2011 

to inform GPs in the 11 intervention towns of an online educational program on type 2 

diabetes soon to be launched in their area. 

 An invitation letter was then distributed to the sample population on 6 May 

2011 (see Appendix J). The letter provided the details of the online program and the 

option for GPs to participate in the quasi-experimental study. The invitation letter was 

faxed as a reminder on 31 May 2011.  

Pre-ALM test. GPs stated their interest in the online ALM by sending their full 

name and email address to the project’s research team. GP participants received an 

email with instructions to access the program and optionally participate in the quasi-

experimental study. The letter required GPs to complete the pre-ALM test before 

accessing the online program. An ALM password and username and the pre-ALM 

survey link were also included in the email. 

 Once GPs completed the pre-ALM test, their name and email contact details 

appeared in the survey link separately from the survey data section. An explanatory 

statement for the quasi-experimental study was provided in the first section of each 

test. In addition, each GP who completed the pre-ALM test received a ‘Thank you’ 

letter together with an explanatory statement for the participant’s own records (see 

Appendix J). 

Post-ALM test. The research team received an automated email once GPs 

clicked the “submit” button to return the completed ALM. GPs who had completed the 

pre-ALM test received a letter inviting them to complete the post-ALM test. After two 

weeks, if the GPs had not completed the post-ALM test, they received an email 



 

 

157 

 

reminder, followed by a fax reminder two weeks later if they had not responded. The 

fax reminder was sent every two weeks until the GPs completed the test. 

Follow-up test. Three months after completion of the online ALM, the 

respondents received a letter with the survey link for the follow-up test. Reminders 

were sent in an identical manner to the post-ALM test. 

Second round recruitment. There was a low response rate after the first round 

of recruitment. After four months of recruitment, only 14 GPs had registered to 

complete the online ALM. Of those, two completed the module, four completed the 

pre-ALM test, two completed the post-ALM test and none completed the follow-up 

test. Therefore, a second round of recruitment was undertaken. 

A recruitment postcard was posted on 1 August 2011 followed by an invitation 

letter on 5 August 2011 together with a small incentive, jelly beans and a desk calendar 

with details about the online ALM. The invitation letters were again faxed as a 

reminder on 31 of August 2011. Participating GPs who completed the online ALM and 

all the three tests by the deadline schedule were automatically entered into a draw to 

win an Apple iPad2.  

Data entry 

Data were collected electronically using online Survey Monkey software and 

then manually transferred to an Excel file before being transferred to SPSS version 20 

software. 

Statistical analyses 

Aims of statistical analyses 

1. To gain understanding of the demographic data of the sample.  

2. To identify any changes in knowledge and attitude scores over the three time 

periods, i.e., pre-ALM, post-ALM and the follow-up tests. 
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3. To identify any perceived changes in practices before and after the educational 

intervention. 

Statistical tests. Different statistical techniques were used. All analyses were 

conducted using SPSS version 20. 

1. Frequency distributions were calculated for all survey questions. The total 

knowledge score was calculated by summing up GP responses to all 27 questions. This 

total score excluded question E10, asking who GPs believe should be included in a 

team approach in diabetes management. Each correct answer was given a score of one, 

whilst wrong answers were given a mark of zero. 

Several multiple-choice questions were included in the knowledge test, and 

each item was treated as yes or no (E1, E4, E21, E23, E26_1, E26_2 and E26_3). 

Therefore, the total scores for each question depended on the number of answer 

options.  

Knowledge scores were calculated for three sub-categories: (1) screening, 

assessment and prevalence; (2) medical management; and (3) complication assessment 

and management. A mean score for each of three sub-groups was calculated against the 

perfect score of 1. A mean knowledge score of 80.0 % in each sub-category was 

established by consensus of the investigators as being sufficient knowledge for purpose 

of this study. 

2. One-way repeated measures ANOVA was used to compare knowledge scores and 

attitudinal scores among the three tests (pre-ALM, post-ALM and follow-up test). 

3. Changes in GP practice across the three test points were described for each 

individual GP. 

4. Effect sizes were calculated to determine the degree of association between the 

scores of pre-ALM, post-ALM and the follow-up tests. 
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Short Cross-sectional Survey 

Participants 

The population sample for the short cross-sectional survey was the same group 

for the quasi-experimental study: 146 GPs located in the 11 intervention towns of the 

main NHMRC project. 

Ethical considerations  

The primary ethical issue was to ensure confidentiality for GPs who submitted 

their questionnaires. In order to maintain confidentiality, their names were removed 

from the survey data and replaced with codes. 

Ethics committee approval was sought and obtained from the Monash 

University Human Research Ethics Committee (MUHREC) together with the quasi-

experimental study: Project Number CF10/2617 – 2010001456 (see Appendix H). 

Consent of participating GPs was implicit in the completion and return of the 

questionnaire. 

Objectives  

A short cross-sectional survey was conducted to explore GPs’ awareness of the 

online ALM and examine the barriers to GPs undertaking and completing the online 

ALM. 

Outcomes  

The outcomes were measured via the completion of a questionnaire. GPs were 

asked about their awareness or completion of the online ALM, and/or willingness to 

complete the online ALM at a later date. GPs were divided into four groups, depending 

on their completion of the program. The outcomes were then measured for each group. 
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The reasons for unwillingness to participate in the program were assessed for 

those GPs who did not wish to register for the program. 

The reasons for undertaking the program, the advantages and disadvantages of 

the program and solutions for problems encountered while using the program were 

sought from GPs who had already completed parts or all of the program. 

Those GPs who had registered but had not started the program were asked to 

provide their reasons for undertaking the program and their demographic details. 

GPs who expressed their willingness to register for the program at a later date, 

were asked to provide their demographic details. 

Sample size 

The study aimed to explore GP awareness of and barriers to the online 

program. All 146 GPs who were offered the online ALM were invited to respond to 

this survey. 

The survey instrument 

The questionnaire was developed specifically for this study, and the items were 

chosen based on a literature review. The questions in the questionnaire were divided 

into seven main parts as follows: 

Part A: Identifying GPs’ study preferences; 

Part B: Exploring GPs’ awareness of the online ALM; 

Part C: Examining factors that influenced GPs’ participation in the online ALM; 

Part D: Examining inhibiting factors in completing the online ALM;  

Part E: Examining GPs’ perceived advantages of the online ALM; 

Part F: Examining the difficulties experienced by GPs in accessing and completing the 

online ALM; and 

Part G: Demographic details. 
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 The content of the survey was reviewed by experts in the field and the research 

team prior to distribution. The questionnaire is displayed in Appendix K. 

Data collection  

The invitation letter, the explanatory statement and the paper questionnaire 

were distributed on 15 November 2011 to 146 GPs (see Appendix L).  

Two weeks after the first mail-out, a postcard reminder was sent to GPs who 

had not responded. The number of responses after the first mail-out was 13 (8.9 %). 

Following the low response rate to the first mail-out, a second mail-out was 

distributed on 16 January 2012 to the 137 GPs who had not returned the survey. A mail 

reminder was sent on 6 February 2012, followed by a fax reminder two weeks later. 

The survey closed on 4 April 2012. The first ten GPs who returned their completed 

questionnaire were offered a $50 gift voucher. All GPs who returned their completed 

questionnaires by the deadline schedule were automatically entered into a draw to win 

an Apple iPad2. Finally, a total of 31 GPs (21.2 %) returned their survey. 

Data entry  

Data from returned questionnaires were entered and kept in an Excel file before 

being transferred to SPSS version 20 software. 

Statistical analyses  

Data for the short cross-sectional survey were analysed using descriptive 

statistics. Frequency distributions were calculated for all questions. 
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Semi-structured Telephone Interviews 

Participants  

The 31 GPs in the 11 intervention towns of the main NHMRC project who 

completed the short cross-sectional survey were invited to participate in a brief semi-

structured telephone interview.  

Ethical considerations 

The primary ethical issue was to ensure confidentiality for GPs who 

participated in the interviews. Signed consent forms were obtained (Appendix M).  

Ethics committee approval was sought and obtained from the Monash 

University Human Research Ethics Committee (MUHREC) together with the quasi-

experimental study: Project Number CF10/2617 – 2010001456 (see appendix H).  

Objectives  

The semi-structured interviews were conducted to explore in depth the barriers 

to GPs undertaking and completing the online ALM and other online learning in 

general. This qualitative design was selected to gather more detailed information about 

GPs’ perceptions and experiences.   

Outcomes 

The respondents’ perceptions of online CME learning and barriers to 

completing the online ALM were explored. 

Sample size 

A small sample of 20 GPs was sought due to convenience and budget 

considerations. Five GPs from each of the following groups were sought: 

Group 1: GPs who had already completed the online ALM; 

Group 2: GPs who intended to register for the online ALM later; 
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Group 3: GPs who did not intend to register for the online ALM; and 

Group 4: GPs who had registered for the online ALM but had not started yet. 

The thematic framework for the interviews 

The thematic framework for the interviews was developed based on a literature 

review and findings of the online ALM pilot study and the results of the short cross-

sectional survey. The list of interview questions is provided in Table D4.4 in Appendix 

D. 

Procedure   

The letter of invitation, the explanatory statement and the consent form were 

sent to 31 GPs who completed the short cross-sectional survey. GPs who were 

interested in participating in the interviews returned their completed consent forms.  

Two weeks after the first invitation letter was sent out, a mail reminder was sent to GPs 

who had not responded. 

Only eight GPs returned their consent form to participate in the interviews. 

These eight GPs were classified into the groups that had previously been set.   

 One GP belonged to Group 1: GPs who had already completed the module; 

 Five GPs belonged to Group 2: GPs who would register for the module later; 

 Two GPs belonged to Group 3: GPs who would not register for the module; 

and 

 None of participating GPs belonged to Group 4: GPs who had registered for the 

module but had not started yet. 

A telephone interview was performed at each interviewee’s convenience. The 

interviews were planned to be completed at least 6 months after the online program 

started, in order to allow sufficient time for GPs to enrol in the program. However, due 
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to the low response rate to the online ALM, the interview started one year after the 

online educational program started. Participating GPs were each offered a $75 gift 

voucher. 

Setting and materials 

The interviews were conducted on speaker telephones (Cisco IP Phone) in a 

quiet, private room. Interviews were audio-recorded using a Sony 4GB B170 Series 

MP3 2012 Walkman, together with a written record by the interviewer (the doctoral 

candidate). Each interview took approximately 10 minutes. The interviews started on 

15 May 2012 and closed on 30 May 2012. 

Data preparation  

All digital audio-recordings were transferred to a desktop computer. Each 

interview was listened to many times, then transcribed and saved as a Microsoft Word 

document. The transcripts were then sent to each interviewee to check for accuracy and 

to seek clarification on unclear comments.  

Data analyses  

The interview data were analysed manually. The doctoral candidate coded 

interview data directly on the printed transcripts. Each interview transcript was read 

many times. Data were coded by only one coder: the doctoral candidate, and coding 

was seen as “the process of grouping evidence and labelling ideas”(126). The codes 

were then grouped into themes. Interrelating themes and abstracting to smaller sets of 

themes were performed. The themes and sub-themes were used to provide answers to 

the research questions(126). 
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Chapter Four Summary 

This chapter has described and justified the designs and methods underpinning 

this doctoral research, and described data analysis methods used. 

In order to answer the three research questions, three research designs were 

conducted: a cross-sectional national survey; a quasi-experimental trial; and a mixed 

methods design. Each design responded to a research question. In addition, three 

systematic reviews were also conducted to further address these research questions. 

The research questions and study methods are summarized in Figure 4.3. 

Figure 4.3. Overview of research questions and study designs used in this thesis

GP education in type 
2 diabetes: evaluation 

of online CME 

Research Question 1: 

What are the current knowledge, 
attitudes and practices of rural and 

remote GPs across Australia 
regarding type 2 diabetes 

management? 

Study 4: 

A cross-sectional 
national survey 

Research Question 2: 

Is  online CME effective in 
changing GPs’ knowledge, 

attitudes and practices?  

Study 5: 

A quasi-experimental 
study 

Study 1:  

Systematic review: 
Effectiveness of GP 

type 2 diabetes 
education interventions 

Study 2:  

Systematic review: 
effectiveness of GP 

online education 
interventions 

Research Question 3: 

What are barriers to GPs 
undertaking and completing an 

online CME program? 

 

Study 6: 
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Introduction 

This chapter presents the outcomes of a national cross-sectional survey which 

aimed to examine rural and remote GPs’ knowledge, attitudes and practices regarding 

type 2 diabetes management. This study was conducted to establish a set of baseline 

data with which to compare the outcomes of the quasi-experimental trial. Therefore, 

the participant inclusion criteria for this cross-sectional survey were comparable to 

those for the quasi-experimental study. The target population for this study was GPs 

currently practising in Australian towns that: 1) were rural or remote according to the 

ARIA plus classification and 2) had populations of 10,000 to 30,000. GPs were 

excluded if they were practising in any of the 11 intervention towns targeted for the 

quasi-experimental study. Some findings from this national cross-sectional survey have 

been published (see Appendix B). 

Participant Recruitment 

Figure 1 displays participant recruitment. Questionnaires were distributed to 

854 GPs, 209 of whom returned completed questionnaires, giving a response rate of 

24.5 %. The majority of responses were received following the first round of mail-outs, 

however, the additional responses received from the second round of recruitment 

warranted this extra step. Respondents showed a strong preference for completion of 

survey by post rather than online. 
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Figure 5.1. Recruitment of participants to the survey 

Note. 
a 
Details of participants’ selection criteria were provided  in Chapter Four. 

1000 
a
 eligible GPs selected from 

rural and remote towns with 

populations between 10,000 and 

30,000  

Excluded GPs from 11 intervention 

towns included in the quasi-

experimental study (N = 146) 

854 eligible GPs invited to participate in this national survey:  

 An invitation letter, explanatory statement and printed version of the 

questionnaire were distributed on 15 November 2011 

 An online version was also made available at the same time and the survey link 

was stated in the invitation letter 

 

Ineligible replies (N = 53) 

 Declined participation (N = 3) 

 Wrong address (N = 36) 

 Left the practice (N = 11) 

 Retired (N = 2) 

 Passed away (N = 1) 

Both the online and paper-based surveys closed on 4 April 2012 

Eligible responses for analysis (N = 209, 24.5 %): 

 Responses by mail (N = 161, 18.9 %) 

 Responses by online (N = 48, 5.6 %) 

 

 

Due to a low response rate (N = 132, 15.5 %), 

second mail-out was distributed on 16 January 

2012 to 715 GPs who did not respond to the 

first mail-out 

 

 

Two weeks after the first 

mail out, a postcard 

reminder was sent to GPs 

who had not responded  

A mail reminder was sent on 

6 February 2012, followed 

by a fax reminder two 

weeks later 

No reply from 595 GPs despite 

2 mail-outs and 3 sets of 

reminders 
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Demographic Data 

Characteristics of GPs and their practices 

The respondents were predominately male, aged over 45, and with more than 

11 years of practice as a GP. Their ages ranged from 29 to 78 years (M = 49.58, SD = 

9.89). Their number of years working in general practice ranged from one to 45 years 

(M = 18.87, SD = 10.21). The number of hours worked per week ranged from seven to 

90 (M = 42.3, SD = 14.83). Fourteen GPs (6.9 %) were in a solo practice and 190 

(93.1%) were in a group practice. For those working within a group practice, the 

numbers of GPs in the practice ranged from two to 30 (M = 6.89, SD = 3.88). The 

majority of GPs reported having at least one practice nurse on staff at their clinic. 

Numbers of nurses employed at the practices ranged from zero to 20 (M = 3.30, SD = 

2.34). 

Only 117 GPs (57.4 %) indicated that they had other health professionals 

working at their practice who assisted with diabetes patient care. The majority of 

participating GPs saw fewer than 600 patients per month and fewer than 80 patients 

with type 2 diabetes per month. 

One hundred and thirty six GPs (66.7%) reported that they had used the 

“Diabetes management in general practice: Guidelines for Type 2 diabetes”(17) in 

their day-to-day practices, whereas 59 GPs (28.9 %) had not used it and 9 GPs (4.4 %) 

had not heard of these guidelines. Only three GPs (1.5 %) were currently enrolled in 

specialised professional training or education for diabetes management. The 

characteristics of participating GPs and their practices are summarised in Table N5.1 in 

Appendix N. 
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The genders and ages of GPs who participated in this survey were consistent 

with the Australian GPs workforce population data(152) (see Table 5.3), but they did 

vary in terms of participation by State/Territory. See below. 

The demographic characteristics of this GP sample were comparable to those of 

the Bettering the Evaluation and Care of Health (BEACH) study of general practice 

activity 2009-2010(153), with the exception of participation rates for GPs from the 

Northern Territory (NT), Tasmania (Tas) and Western Australia (WA). It is 

noteworthy that these three states were not involved in the main NHMRC project, or in 

the quasi-experimental study.  

However, there were differences in relation to gender, age and participation by 

State/Territory between this sample of GPs and that of the BEACH study 2010-

2011(11). It is important to note, that this doctoral study focused only on rural and 

remote locations, whereas the BEACH study involved both metropolitan and rural GPs 

(see Table 5.1). The rural focus of this study may account for the over-representation 

of Tasmanian and NT GPs, as there are so few areas classified as metropolitan in this 

state and territory. 
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Table 5.1. Comparison of demographic data of this survey with BEACH study 2009-

10(153), BEACH study 2010-11(11) and GP national workforce(152) 
 This study BEACH  

2009-2010 a 

 

BEACH  

2010-2011 b 

National 

Workforce  

2010-2011 c 

N (% of GPs) N (% of GPs) N (% of GPs) N (% of GPs) 

Response 

rate 

209/854 (24.5) 988/4355 (22.7) 

 

958/4493 (21.3) 27639 

Gender     

Male    116 (56.9) 557 (56.4) 591 (61.7) 16357 (59.2) 

Female 88 (43.1) 431 (43.6) 367 (38.3) 11282 (40.8) 

Missing 5 0 0  

Age     

< 35 12 (6.0) 70 (7.1) 62 (6.5) 2945 (10.7) 

35-44 53 (26.2) 210 (21.4) 159 (16.7) 6199 (22.4) 

45-54 76 (37.4) 360 (36.7) 330 (34.7) 8375 (30.3) 

55+ 62 (30.4) 342 (34.8) 401 (42.1) 10120 (36.6) 

Missing  6 0 6  

State     

New South 

Wales 

56 (26.8) 367 (37.1) 339 (35.4) 8654 (31.3) 

Victoria 26 (12.5) 180 (18.2) 234 (24.4) 6710 (24.3) 

Queensland 62 (29.7) 238 (24.1) 164 (17.1) 5810 (21.0) 

South 

Australia 

13 (6.2) 60 (6.1) 76 (7.9) 2253 (8.1) 

Western 

Australia 

8 (3.8) 83 (8.4) 90 (9.4) 2614 (9.5) 

Tasmania 18 (8.6) 39 (3.9) 27 (2.8) 719 (2.6) 

ACT 0 (0.0) 18 (1.8) 25 (2.6) 416 (1.5) 

Northern 

Territory 

26 (12.4) 3 (0.3) 3 (0.3) 

 

463 (1.7) 

Missing  0 0 0  

Practice location by ASGC-RA d     

Major city & 

inner 

regional 

0 (0.0) 884 (89.5) 860 (89.8) 24106 (87.2) 

Outer 

regional to 

very remote     

209 (100.0) 104 (10.5) 98 (10.2) 3533 (12.8) 

Missing  0 0 0  

Note. a,b Responses are from a random sample of GPs who claimed at least 375 general practice Medicare items for 

services in the previous three months (from Medicare claims data supplied by the Department of Health and 

Ageing) during the years 2009-2010 and 2010-2011 respectively. 
c Denominator for percentage calculations reflects the headcount of all GPs who provided at least one Medicare 

service and who had at least one claim for Medicare service processed during the year 2010-2011. 
d ASGC-RA = Australian Standard Geographical Classification Remoteness Areas. 
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Sources of Education 

Factors that influence GPs’ decision making about type 2 diabetes 

management  

The GP respondents reported that the three most influential factors in their 

decisions regarding diabetes management in day-to-day practice were clinical practice 

guidelines, consultation with specialists, and their family medicine or general practice 

training (see Table 5.2).  

Table 5.2. Factors that influence GPs’ decision-making about type 2 diabetes 

management 
Source of education Degree of influence on decisions 

Mean a SD 

Clinical practice guidelines 2.79 0.46 

Consultation with specialists 2.65 0.54 

Family medicine or general practice training 2.51 0.65 

Diabetes team approach 2.46 0.58 

Conferences attended in the past two years 2.46 0.68 

Journals 2.37 0.59 

Discussion with colleagues 2.29 0.63 

Hospital training 2.03 0.76 

Information from state health departments 1.98 0.72 

Medical newspaper 1.90 0.62 

Medico-legal considerations 1.90 0.70 

Medical textbook 1.88 0.73 

Undergraduate education 1.84 0.70 

Popular media (e.g., world wide web) 1.48 0.63 

Note. a Mean was calculated from a three-point Likert scale ranging from 1 (not influential), 2 (a little influential) to 

3 (very influential). 

Preferences for professional educational methods  

Table 5.3 shows the forms of type 2 diabetes education that the respondents had 

completed during the previous three years (mid-2008 to mid-2011) and the forms of 

education that they intended to undertake in the future. 

The respondents’ three most preferred education methods were the same for 

past and predicted future use. However, the rankings of these preferences varied. 

Respondents’ educational preference ratings indicate that clinical guidelines will 

become more popular than other print-based materials, whereas attendance at 
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conferences/seminars/lectures will become the most preferred source of education. 

There was an increase in preference for structured online learning in the future with an 

associated increase in interactive workshops. 

Table 5.3. Recent and future utilisation of type 2 diabetes education 

Type of diabetes education Frequency of each form of type 2 

diabetes education that GPs have 

completed during the past three 

years (mid-2008 to mid-2011) 

(%) 

Frequency of each educational 

form that GPs will utilise in 

the future to learn more about 

type 2 diabetes 

(%) 

Print-based materials 172 (85.6) 138 (68.3) 

Conferences/seminars/lectures  165 (82.1) 152 (75.2) 

Accessing clinical guidelines 125 (62.2) 139 (68.8) 

Self-directed online research/reading 95 (47.3) 85 (42.1) 

Interactive workshops 68 (33.8) 100 (49.5) 

Structured online learning  58 (28.9) 99 (49.0) 

Clinical audit/case reviews 47 (23.4) 62 (30.7) 

Multimedia materials 42 (20.9) 52 (25.7) 

Interactive tele- or video-

conferencing 

8 (4.0) 24 (11.9) 

Research investigation/participation 8 (4.0) 16 (7.9) 

Others  6 (3.0) 7 (3.5) 

None 1 (0.5) NA a 

Note. GPs could list more than one form of type 2 diabetes education. 
a NA =  not applicable. 

 

A Chi-square test for independence indicated the younger GPs (aged ≤ 45 

years) were significantly more likely to plan to utilise structured online learning in the 

future than those aged over 46, χ
2
 (Chi-square)

 
(1, N = 196) = 8.17, p =.017, Cramer’s 

V = .20 (medium effect size). By contrast, older GPs (aged ≥ 55 years) were 

significantly more likely to plan to attend conferences, seminars, or lectures in the 

future than those aged under 55, χ
2 

(Chi-square)
  
(1, N = 196) = 11.14, p =.004, 

Cramer’s V = .24 (medium effect size). 

Learning Needs  

The respondents provided textual responses identifying their learning needs 

regarding type 2 diabetes management.  Of the 209 participants, 54 (25.8 %) declined 

to respond. A further 15 GPs (7.2 %) stated that they did not have any learning needs 

in relation to type 2 diabetes. The remaining 140 GPs (67.0 %) reported 191 learning 

needs; the frequencies of which are shown in Figure 5.2. Pharmacological management 
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was the dominant learning need for this group of GPs, followed by the need for 

updates on diabetes management and managing patient lifestyles, including patient 

motivation. 

The respondents’ reported learning needs were coded and classified under the 

eight following topics: 

 1.  Pharmacological management: current information about injectable and non-

injectable medications. For example: 

 “When to use newer drugs”; “Learning their side effects and contraindications 

that yet quantified and research being done”; “Whether they are 

Pharmacological Benefits Scheme (PBS) listed or not”; “Integration of new 

medication into trusted regimen”;  

 “Assessing current new therapies and using them appropriately in clinical 

settings”; “What is next step after utilising all available medications?”;  

 “Tight control but not too tight. What the right balance is?”; 

 “1st, 2nd and 3rd line of management of old agents”; 

 “Role of metformin in IGT”; 

 “Aspirin, ACEI and statins”;  

 “Management of diabetic patients who have been on long term first line 

medications which are no longer adequately controlling random and fasting 

blood sugar level”;  

 “Conflicting and confusing information about combination drugs. In particular 

few combination drugs are withdrawn from the market and from PBS listing”; 
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Of those respondents who expressed their need to learn more about 

pharmacological management, 36.8 % indicated a specific need for insulin 

management. For example:  

 “How to add short acting when long acting is not enough?”;  

 “Management advice for mPmP (continuous insulin pump) establishment”;  

 “Use of newer insulin”; “New insulin delivery”; “Use of newer insulin and 

reinforcement of initiation guidelines”;  

 “Indication for using insulin in Type 2 diabetes”;  

 “Starting, titrating, adjusting, maintaining, and changing insulin”; 

“Management of TIIDM patients on insulin”;  

 “Modification of insulin sensitivity at the tissue site”;  

Another 21.8 % indicated their need to learn more specifically about oral 

medications. For example:   

 “New OHAs in market and its roles”; “Use of the newer oral hypoglycaemic 

agents given the withdrawal /warnings of some on the market”; “Newer drugs 

e.g., Incretin analogues, DPP4 inhibitors”; 

 “Which oral agents to continue/cease once insulin is commenced?”;  

 “Appropriate selection of various oral hypoglycaemics best suited for 

individuals with other medical conditions”.  

2.  Updates on diabetes management, including clinical guidelines and/or current 

protocols for type 2 diabetes management. For example: 

 “Need regular update for new advancement in T2DM, new approaches/ drugs”; 

“Current best practice in diabetes management, as well as notification of any 

major changes in diabetes diagnosis and management at any time”; 
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 “Need to keep up with trends, new treatments, new complications, 

combinations, cost factors, lifestyle recommendations etc.”; “Keeping up-to-

date with changes to management”;  

 “Up-to-date guidelines”; “Up-to- date guidelines on the newer drugs”; 

“Clinical guidelines printed copy (new) needed”;  

 “Correlating guidelines with current Pharmacological Benefits Scheme (PBS) 

listings”;  

 “Need summarised current protocols (6 monthly)”;  

 “Peer review of experience with management with guidelines with the ever-

changing indications and guidelines”.  

3. Complication management: prevention and management. 

  “Complication in acute flora”;  

 “Long-term complication management”;  

 “Managing peripheral neuropathy, nephropathy, diabetes foot management, 

and fundoscopy in type 2 diabetes”. 

4. Managing patient lifestyle and motivating patients: patient behavioural changes; 

ongoing updates on non-pharmacological treatment options; weight management, 

including motivational methods to help patients exercise and reduce weight, accurate 

dietary advice, and healthy eating practice; and patient motivation.  

5. Availability of educational resources: respondents stated the need to access material 

or educational resources. For example: “Being able to access material from a variety of 

sources”; “The need for specific education/resources regarding motivating lifestyle 

change”. While some GPs stated that access to educational resources should cost little 

and be readily available, others indicated specific forms of education, such as 

workshops. Some respondents also stated the need for educational resources for 
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patients: “Education resources for patients focused for low socio status and poor 

education”; and “Guidelines for patient self-monitoring”. 

6. Monitoring: optimal follow-up and recall, particularly for patients with co-

morbidities; monitoring HbA1c; targets for diabetics over the age of 75 years; 

continuous care; and maintaining the control of type 2 diabetes.  

7. Assessment, diagnosis and screening: when and how often to screen for high risk 

groups; tools or guides for diagnosis of type 2 diabetes. 

8. Other: learning need which could not be classified into the above topics. These 

needs included:  

 Assessing human resources: “Need free access to diabetes educator to start 

insulin”;  

 How to reduce barriers to multidisciplinary approach to lifestyle modification 

such as cost;  

 Diabetes cycle of care: “Use of relevant medication items (diabetes cycle of 

care)”; “Formulating GP management plans”; “Improving management of the 

‘cycle of care’ within practice management systems (identifying the patients 

who ‘fall through the cracks’)”;  

 Managing difficult patients: “Patients completely in denial about their disease 

and who refuse to take any medication at all for their diabetes”; “Managing 

increasing lack of control”; “Management of ‘resistant’ diabetes”; “Managing 

of poorly controlled diabetes”;  

 Managing other co-morbid: “Management of type 2 diabetes in patients with 

other chronic diseases e.g., Crohn’s, ulcerative colitis and biliary stenosis”; 

“Management of pre-pregnancy and pregnancy”. 
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Figure 5.2. GPs’ learning needs 

GPs’ Attitudes Regarding type 2 Diabetes 

Management 

Current type 2 diabetes management  

While most respondents agreed that guidelines for type 2 diabetes management 

were useful in providing evidence-based diabetes care for their patients, slightly more 

than half agreed that they kept up-to-date with new technology and treatment regarding 

type 2 diabetes (see Table 5.4). 
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Table 5.4. GPs’ management regarding type 2 diabetes 

Type 2 diabetes management items Disagree 

N (% of GPs) 

Not sure 

N (% of GPs) 

Agree 

N (% of GPs) 

Guidelines on type 2 diabetes management are useful 

for me in providing diabetes care for my patients. 

7 (3.5) 21 (10.6) 170 (85.9) 

I usually apply evidence-based diabetes care in daily 

practice. 

4 (2) 37 (18.7) 157 (79.3) 

Guidelines on nutrition, exercise and healthy lifestyle 

are useful for me in providing diabetes care for my 

patients. 

12 (6.1) 39 (19.7) 147 (74.2) 

I feel that my knowledge and skills are sufficient in 

managing diabetes. 

11 (5.6) 44 (22.2) 143 (72.2) 

I’m confident in using brief counselling techniques 

including motivating behaviour change and lifestyle 

modifications. 

12 (6.1) 48 (24.4) 137 (69.5) 

My practice regarding type 2 diabetes is efficient. 13 (6.6) 52 (26.4) 132 (67.0) 

I keep up-to-date on new technology and treatment 

regarding type 2 diabetes. 

15 (7.6) 66 (33.3) 117 (59.1) 

GPs’ confidence in managing type 2 diabetes 

The respondents’ confidence in management of type 2 diabetes is displayed in 

Table 5.5. The participating GPs’ overall mean confidence score was 15.37 (SD = 

1.84) out of a possible score of 18. GPs reported feeling very confident about 

assessment, testing and diagnosis; assisting patients to make lifestyle changes and/or 

reduce risk factors; and effective use of medications. However, some reported feeling 

less confident about providing effective insulin treatment; managing complications of 

diabetes; and managing care plans and team care arrangements using Medicare items. 

(Note, Medicare is Australia’s publicly-funded universal health care system).  

Table 5.5. GPs’ confidence in management of type 2 diabetes  

Confidence in type 2 diabetes management items Mean a SD 

Assessment, testing and diagnosis 2.92 .27 

Assisting patients to make lifestyle changes and/or reduce risk factors 2.64 .49 

Effective use of medications: selection, monitoring and adjustment 2.61 .49 

Managing care plan, team care arrangements and Medicare items 2.47 .67 

Managing complications of diabetes (e.g., eye damage, foot problems) 2.45 .53 

Effective insulin treatment: selection, administration, monitoring and adjustment. 2.29 .56 

Note. a Mean was calculated from a three-point Likert scale ranging from 1 (not at all confident), 2 (partially 

confident) to 3 (very confident). 
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GP Knowledge of type 2 Diabetes  

The mean of the total knowledge scores for all respondents was 54.23 (SD = 

3.65; maximum = 66; range = 45-62), equivalent to 82.2 %. A mean score for each of 

the three knowledge sub-groups was calculated against a perfect score of 1. The 

highest mean knowledge score was for complication management (M = 0.88, SD = 

0.07), equivalent to 88.0 %; followed by screening, assessment and prevalence (M = 

0.77, SD = 0.08), equivalent to 77.0 %.  The lowest mean score was for medical 

management (M = 0.76, SD = 0.17), equivalent to 76.0 %. Responses to the medical 

management sub-group were further divided into two sub-categories: knowledge about 

insulin, and oral medications. Respondents’ mean knowledge score for oral 

medications was 0.75 (SD = 0.23), equivalent to 75.0 % and 0.77 (SD = 0.23), 

equivalent to 77.0 % for insulin. The proportions of correct responses for each 

knowledge item and the proportions of correct responses for multiple-choice questions 

are presented in Tables N5.2 to N5.4 in Appendix N. 

Team Care Approach 

Respondents indicated the people they believed were most commonly included 

in a team-based approach to adult diabetes management.  More than 90.0 % of 

responding GPs indicated that the GP, patient, diabetes educator, ophthalmologist, 

podiatrist, and dietitian were the most commonly-included people (see Table 5.6). 

However, only half included an endocrinologist in a team-based approach, which may 

reflect the shortage of endocrinologists practising or accessible to patients in rural and 

remote areas. Few GPs also regarded counsellors or psychologists as commonly being 

included in a team-based approach to diabetes management.  
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Table 5.6. A team-based approach to diabetes management 

People most commonly included in a team approach to 

diabetes management 

Frequency (% of GPs) 

GP 205 (99.5) 

Patient 202 (98.1) 

Diabetes educator 201 (97.6) 

Ophthalmologist 195 (94.7) 

Podiatrist 193 (93.7) 

Dietitian 187 (90.8) 

Endocrinologist 118 (57.3) 

Aboriginal health worker 89 (43.2) 

Exercise professional 88 (42.7) 

Oral health professional 65 (31.6) 

Counsellor or psychologist 40 (19.4) 

Note. GPs could select more than one person. 

Accessibility to Other Health Professionals and 

Services 

One hundred and seventeen respondents (57.4 %) reported that they had one or 

more other health professionals at their practice who assisted with diabetes patient 

care. Diabetes educators and dietitians were the most frequently reported health 

professions (see Table 5.7).  

Respondents reported that ophthalmologists and podiatrists were the most 

commonly accessed services for diabetes patient care (see Table 5.8). 
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Table 5.7. Other health professionals working at GP practices who assisted with 

diabetes patient care 
Health professionals who assist with diabetes patient 

care 

Frequency (% of GPs) 

Diabetes educator 63 (53.8) 

Dietitian 48 (41.0) 

Podiatrist 36 (30.8) 

Practice nurse 19 (16.2) 

Aboriginal health worker 12 (10.3) 

Exercise physiologist 12 (10.3) 

Psychologist 12 (10.3) 

Diabetes nurse educator 9 (7.7) 

Physiotherapist 7 (6.0) 

Optometrist 6 (5.1) 

Mental health nurse/worker/counsellor 6 (5.1) 

Foot care nurse 3 (2.6) 

Ophthalmologist 2 (1.7) 

Occupational therapist 2 (1.7) 

Physician team care 2 (1.7) 

Endocrinologist 1 (0.9) 

Royal Flying Doctor Service 1 (0.9) 

Others 11 (9.4) 

Note: GPs could list more than one professional working at their practice. 

Table 5.8. Access to services for diabetes care 

Services  Frequency (% of GPs) 

Podiatrist 201 (99.0) 

Ophthalmologist 201 (98.5) 

Diabetes educator 199 (97.5) 

Dietitian 197 (96.6) 

Counsellor or psychologist 181 (89.6) 

Vascular medicine/cardiologist 178 (87.3) 

Endocrinologist 169 (82.8) 

Aboriginal health worker 127 (63.2) 

Exercise professional 124 (61.4) 

Other 20 (9.8) 

Note: GPs could list more than one service. 

Practice Difficulties 

Current prevalence of type 2 diabetes  

One hundred and ninety four respondents (92.8 %) estimated that they saw 

between 4 to 1,200 patients per month (M = 369.69, SD = 243.63) (Md = 400.00, inter-

quartile range (IQR) = 137, 500). 

Of those patients seen monthly, the estimated number of patients that GPs 

diagnosed with type 2 diabetes ranged from 1 to 350 (M = 47.76, SD = 46.00) (Md = 

40.00, IQR = 20, 60). 
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One hundred and seventy respondents (85.0 %) reported that the number of 

patients they saw with type 2 diabetes had increased over the past 10 years. The 

remainder of GPs believed that the number of diabetes patients had either decreased (N 

= 26, 13.0 %); or stayed the same (N = 4, 2.0 %). 

Practice problems  

Respondents provided free text responses identifying any difficulties they 

encountered regarding their current type 2 diabetes management.  

Of the 209 respondent GPs, 64 (30.6 %) declined to answer this question. 

Twenty GPs (9.6 %) stated that they did not have any problems regarding their current 

type 2 diabetes management. Diabetes management difficulties were identified by 125 

GPs (59.8 %), who provided 195 problems.  

Difficulties were categorised into four domains: system of care-related 

problems (N = 81); GPs’ clinical management-related problems (N = 69); patient-

related problems (N = 40); and others (N = 5). Accessibility to specially-trained nurses 

and allied health professionals was the most common problem of system of care-

related problems, followed by care planning, managing team-based care, and difficulty 

in gaining access to specialists (see Figure 5.3). Medication-related challenges were the 

most frequently reported of GPs’ clinical management-related problems (see Figure 

5.4). Patient-related problems included patients’ compliance (N = 26) and treating 

“difficult” patients (N = 14). 

Self-identified practice problems are displayed in Table 5.9.  
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Table 5.9. GPs’ self-identified practice problems regarding their type 2 diabetes management 

GPs’ practice problems Comments 

1. Problems related 

to system of care 

 

1) Accessibility to specialists 

included lack of access, difficulties 

in access and no access.  

 “Access to specialists – only 1 private + 1 public in our city”  

“Lack of access to specialist endocrinologist care in the country” 

“My work is remote & rural medicine therefore my patients have very limited opportunity to see an endocrinologist and diabetes 

educator”  

“Eye refer - long waiting” 

“Specialist appointments - more than 6/12 waiting”  

“At times, delay in accessibility to other health care providers involved in the multidisciplinary approach to care”  

“Inability to access endocrinologist in rural set-up” 

 

2) Accessibility to specially-trained 

nurses and allied health 

professionals. 

 

-No support: “Need a person to follow up non-compliant patients who pose the greatest risk of diabetic complications”, “No 

access to high-risk foot clinic”. 

 

-Insufficient resources: “GP needs to do everything in practice, nurses too busy with other things”, “Efficient and accessible use 

of allied health modalities”, “Poor access allied workers”, “Shortage of dietitians”, “lack of access to diabetes educator”. 

 

-Difficult to access: “It is always took at 3 hours away”, “Difficult accessing dietitians”, “A bit hard getting people to access 

other health professionals due to accessibility”, “Getting into dietitian-a very long waiting”, “We have difficulty getting a 

dietician etc. support for newly diagnosed diabetics due to location of work”. 

 

-Not in a function: “Non-medical staff in the practice inexperienced at dealing with diabetes patients”, “Nurses not trained in 

managing DM patients”, “Diabetes nurse in place but recall system not utilised”, “Inadequate patient education by clinic 

nurses”. 

 

3) A team care approach  

 

-Difficulties in applying team care approach: “Team-based care requires a different focus, to avoid duplication of services and 

waste of time”, “it is hard to keep up with stuffs in recommendations and when working with a variety of doctors”, “They have 

different levels of current knowledge”. 

 

-Lack of team support: “We do not have a coordinated NIDDM team approach at our practice due to lack of nursing motivation”, 

“Lack of diabetes team members”, “I lack proper resources, and an integrated team to deliver diabetes care”. 

 

4) Lack of community support “Need more community activities [to] assist with regular suitable exercise programs” 

“No integration with community health” 
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5) Insufficient health system 

support.  

 

 “Areas I visit don’t have a pharmacy so I am limited in the medications I can prescribe”  

“Patients are unable to purchase a glucometer unless travelling to another town”  

“I have work main streamed aboriginal controlled, remote centre. None have really good systems in place”  

“Computers still struggle to have software that is actually practical and helpful-mostly it is time consuming to enter data”; 

“Governmental funding of early stages of diabetes-- IGT for instance is not funded and the definition of diabetes via a GTT 

conflicts with the concept of two random glucose above a certain level” 

 

6) Care plan related problems.  

 

-Difficulty in managing care plan: “[Care plan] not experienced used yet”, “Formulating + updating management plans with 

Medicare, managing care plan is difficult”. 

 

-Complicated in system: “EPC program somewhat bureaucratic for benefits available”, “Complexity of Medicare Item numbers”, 

“Care plan bureaucracy issues”, “The constant changes to item numbers restricting access to care”, “Paper work related to care 

plan, We do not access Medicare, so I am not familiar with that aspect”. 

 

-Time-consuming: “Time spent on fiddling with care plans”, “Time related to care plan”, “Care plans seem to be a waste of time, 

time constraints with care plan”. 

 

-Under-utilisation of care plan: “Tend to under-utilise  Medicare  SIP  and Care  Plan opportunities”. 

 

2. Practice 

problems related to 

GPs’ clinical 

management  

1) Sub-optimal skills and 

knowledge in:  

 

-Monitoring: Some GPs were concerned about frequency of monitoring: “Ensuring adequate follow up”, “Follow up and timely 

reviews”. Some GPs were concerned about monitoring glucose and others were concerned about monitoring other parameters: 

“Establishing surgery during diabetes cycle”, “Managing triglycerides in diabetes”. 

 

-Non-pharmacological management: Some GPs reported difficulties in managing diabetes patients’ lifestyles: “Difficulty 

instituting/maintaining lifestyle changes, encouraging lifestyle change”, “Implementing lifestyle modification”. Another GP stated 

“Difficulties in helping patients to lose weight or achieve weight loss”. 

 

-Medication management: Some respondents reported having deficits of knowledge and skills regarding insulin management: 

“Initiating insulin”, “Insulin adjustment”, “Selection of insulin”.  Deficits in knowledge and skills regarding oral medication 

management were also reported: “Byetta and metformin in IGT”, “Newer oral medications have increased complexity”, “Oral 

meds- beyond Metformin + Sulphonylurea”, “Use of the newer oral agents and their side-effects”.  

 

-Some also reported deficits in knowledge and skills in both insulin and oral medication management: “Unsure regarding use of 

new drugs”, “Choices of medication both oral and injectable”, “Changes of medication when diabetes more difficult to control”, 

“How and when to initiate, trial, change or add on the newer class of medication in the management for T2DM”. 
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-Complication management: Some reported having deficits in knowledge regarding managing complications: “Assessment and 

evaluation of hypo's”, “Management of complication e.g., feet”, “Managing complication is difficult”, “Identification (early) of 

problems arising from diabetes (T2DM)”. 

 

2) Time management.  -Some GPs stated that they had insufficient time: “Time pressure”, “Insufficient time”, “Time is always a problem”, “Having the 

time to spend on assessment, counselling and follow-up”. 

 

-Some indicated that due to constraints of time, they left diet control and lifestyle management to allied health professionals.  

 

-Other mentioned their lack of skills in time management: “Organisational- time problems”, “Time management”.  

 

3) Motivating patient: Some GPs 

reported having difficulties in 

motivating patient regarding their 

type 2 diabetes management.  

 

-Motivating patients to make change: “Motivating people to appreciate their condition to better manage it”, “Motivating people 

to make change”, “Hard to help change people life’s”, “Motivating at risk groups & people to prevent the problem”. 

 

-Motivating patient to change or take medication: “Encouraging following guidelines re statin and ACEI for reasons outlined”, 

“How to be effective in patients who do not take medication”. 

 

-Motivating patients to increase adherence to lifestyle modification: “How to increasing adherence to lifestyle modification”, 

“Most diabetes type 2 patients need a kick up to exercise more and stop eating”, “Motivating patient to incorporate actively or 

exercise in their treatment regimen”. 

 

3. Practice 

problems related to 

patients  

1) Patients’ compliance. -Compliance regarding diabetes management generally: “Compliance is the biggest issue in the management of diabetes”, 

“Compliance with Aboriginal patients despite involving Aboriginal care coordinator”, “Management is a huge problem in terms 

of adherence”.  

 

-Compliance with medications, diet, or exercise: “Poor adherence with medications”, “Failure of patients to comply with 

medications”, “Compliance with diet and exercise”, “Adherence to diet and exercise for T2DM patients difficult to comply”.  

 

-Compliance with follow-up and recall of patients not returning for review: “Some difficulties in patient compliance for regular 

check-up or review”, “Patient's attendance in the clinic”.  

 

-Compliance with monitoring blood tests: “Not attending for regular monitoring”, “Not having bloods done”, “Patients 

monitoring BSL-non compliant”.  

 

-Compliance with team care: “Patient compliance with team care is doubtful due to economical reasons (cost and time 
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constraints)”. 

 

2) Another problem related to 

patients was treating “difficult” 

patients. GPs defined their 

“difficult” patients as being 

unmotivated, having poor glucose 

control, poor insight, poor lifestyle, 

and low socioeconomic status. 

“We have a unique population, mostly very unmotivated, motivation for stricter control”  

“Encourage for more control at tighten levels HbA1c not working for some people”  

“Many dialysis patients with poor control of diabetes”  

“Difficulty in getting some patients to understand the seriousness of the problem and make necessary lifestyle changes”  

“Patients refuse to have insulin”  

“Poor lifestyle e.g., lack of exercise, alcohol, increasing weight, lack of monitoring” “Continuity of the diabetes management 

compounded by Aboriginal clients very mobile” 

“Many of my patients don’t have a fridge (no electricity) therefore are unable to use/ store insulin” 

 

4. Others  “The problem of group practice which make the doctors not possible to see the same patient each time” 

 “Holistic approach from practice point of view”  

 “Difficulties in maintaining skills and knowledge due to part-time employment” 
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Figure 5.3. System of care problems 

 

 

Figure 5.4. GPs’ clinical management problems 
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Relationship between GP Knowledge of, Confidence in 

type 2 Diabetes Management, Age and Number of 

Years Work in General Practice 

Knowledge of and confidence in type 2 diabetes management were not 

significantly related to age and number of years work in general practice, as shown in 

Table 5.10. 

Table 5.11 displays correlations between sub-groups of knowledge and 

confidence items. There was significant correlation between confidence and 

knowledge in insulin treatment. A relationship between confidence and knowledge was 

not found for any other areas of diabetes management. 

Table 5.10. Pearson product-moment correlations between knowledge, confidence, age 

and numbers of years in general practice 
Variables 1. Total 

Knowledge 

score 

2. Total 

confidence 

score 

3. Age 4. Number of 

years of work in 

general practice 

1.Total knowledge score - .11 (p = .14) -.04 (p = .61) .06 (p = .38) 

2. Total confidence score  - .05 (p = .51) .04 (p = .60) 

3. Age   - .81(p = .00)** 

4. Number of years of work in 

general practice 

   - 

Note. **Correlation is significant at the 0.01 level (2-tailed). 

 

Table 5.11. Correlations between sub-groups of knowledge and confidence items 
Confidence Knowledge Pearson 

product-

moment 

correlation 

coefficients 

P-value a Mean 

confidence 

score b 

Mean 

knowledge 

score (%) 

Effective insulin 

treatment 

Insulin knowledge 0.35 0.00** 2.29 77 

Managing 

complications 

Complication 

assessment and 

management 

0.10 0.19 2.45 88 

Effective use of 

medication 

Oral medication 

knowledge 

0.11 0.15 2.61 75 

Assessment, 

testing and 

diagnosis 

Screening 

assessment and 

prevalence 

0.10 0.17 2.92 77 

Note. a P-value of Pearson product-moment correlation coefficients. 
b Mean was calculated from a three-point Likert scale ranging  from 1 (not at all confident), 2 (partially confident) to 

3 (very confident). 

**Correlation is significant at the 0.01 level (2-tailed). 
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Other Factors related to GP Knowledge of and 

Confidence in type 2 Diabetes Management 

Other factors were examined in relation to GP knowledge and confidence. 

These included age, years worked in general practice, type 2 diabetes patient caseload, 

the use of diabetes guidelines and the presence of other health professionals who 

assisted with diabetes patient care at their practice. The differences of knowledge and 

confidence scores between these factors were explored using independent-sample t-

tests and a one-way between-groups analysis of variance. Table 5.12 shows differences 

in GP knowledge and confidence scores by age, years in practice, numbers of type 2 

diabetes patients seen per month, the guidelines used, and the presence of other health 

professionals to assist with diabetes patient care. 

Younger GPs aged ≤ 49 years had significantly lower mean knowledge scores 

(53.76 ± 3.68, p = .04) than older GPs aged ≥ 50 years (54.82 ± 3.56, p = .04). GPs 

who saw 26 to 50 type 2 diabetes patients per month reported significantly higher 

knowledge scores (54.87±3.24, p = .04) than those who saw 25 or fewer diabetes 

patients per month (53.26 ± 4.06, p = .04), but there was no significant difference from 

those who saw 51 or more diabetes patients per month (54.40 ±3.63 , p = .23). 

However, there were no significant differences in knowledge between GPs who 

worked 14 years or less and those who worked 15 years and more in general practice; 

GPs who did or did not use the “Diabetes management in general practice: Guidelines 

for Type 2 diabetes”; and GP who did or did not have other health professionals in the 

practice to assist with diabetes patient care. Note that respondent GPs were also 

divided into six groups according to their years of work in general practice (Group 1: 7 

years or less; Group 2: 8 to 14 years; Group 3: 15 to 20 years; Group 4: 21 to 25 years; 

Group 5: 26 to 30 years; Group 6: 31 years and above). A one-way between-groups 
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ANOVA showed that there were no statistically significant differences in knowledge 

or confidence levels for these six groups. For knowledge F (5, 184) = 0.7, p = .65. The 

mean knowledge score in each group was as follows: Group 1 (M = 54.02, SD = 3.63); 

Group 2 (M = 53.30, SD = 3.46); Group 3 (M = 54.82, SD = 4.14); Group 4 (M = 

54.55, SD = 3.39); Group 5 (M = 54.41, SD = 3.60); Group 6 (M = 54.26, SD = 3.68). 

For confidence F (5, 188) = 0.38, p = .86. The mean confidence score in each group 

was as follows: Group 1 (M = 15.08, SD = 1.83); Group 2 (M = 15.45, SD = 1.89); 

Group 3 (M = 15.43, SD = 1.52); Group 4 (M = 15.15, SD = 2.21); Group 5 (M = 

15.44, SD = 1.87); Group 6 (M = 15.64, SD = 2.02). 

Respondents who had other health professionals working in the practice who 

assisted with diabetes patient care had significantly higher confidence scores (15.66± 

1.72, p = .01) than GPs without this extra support (14.98±1.96, p = .01). However, 

there were no significant differences in confidence in type 2 diabetes care between age 

groups, years worked in general practice, and numbers of type 2 diabetes patients seen 

per month. 
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Table 5.12. GP knowledge and confidence scores by age, years in practice, the 

guidelines used and type 2 diabetes caseload 
Variables No. of 

GPs 

Knowledge score (Maximum 66) 

Mean (SD) 

No. of 

GPs 

Confidence score 

(Maximum 18) 

Mean (SD) 

Age (years)     

     ≤ 49 102 53.76 (3.68) 103 15.27 (1.82) 

     50+ 89 54.82 (3.56) 

P = .04* 

92 15.48 (1.90) 

P = .44 

Years in general practice 

(years) 

    

     ≤ 14  67 53.70 (3.55) 68 15.25 (1.86) 

     15-25 68 54.71 (3.81) 59 15.32 (1.81) 

     26+ 55 54.35 (3.60) 

P = .26 

57 15.53 (1.92) 

P = .70 

No. of type 2 diabetes 

patients seen per month 

    

     ≤ 25 62 53.26 (4.06) 67 15.24 (1.77) 

     26-50 70 54.87 (3.24) 75 15.27 (1.82) 

     51+ 50 54.40 (3.63) 

P = .04* 

50 15.52 (1.99) 

P = .68 

Guidelines used     

     Yes 126 54.53 (3.53) 132 15.47 (1.75) 

     No 66 53.67 (3.84) 

P = .12 

64 15.17 (2.04) 

P = .29 

Other professionals 

assisting with diabetes 

patient care 

    

     Yes 108 54.21 (3.53) 113 15.66 (1.72) 

     No 84 54.26 (3.83) 

P = .93 

83 14.98 (1.96) 

P = .01* 

Note. Number of GPs varies for each item due to missing responses. 

An independent-samples t-test was conducted to compare differences for variables that have two sub-groups 

whereas a one-way between-groups analysis of variance was performed for the variables that have three sub-groups. 

*There was a statistically significant difference.  

Chapter Five Summary 

This chapter reports the outcomes of the national cross-sectional survey 

examining rural and remote GPs’ current knowledge, attitudes and practices regarding 

type 2 diabetes management. Key findings are summarised below. 

 Some respondents reported deficits in knowledge regarding medical treatment 

and were least confident in the effective management of type 2 diabetes using 

insulin. 
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 There is a disconnect between the level of knowledge of complications related 

to type 2 diabetes and confidence in managing these complications. 

 GPs who used the RACGP guidelines reported positive attitudes to the benefit 

of the guidelines for type 2 diabetes management. However, the use of 

guidelines did not correlate with their level of knowledge about type 2 diabetes.  

 The majority of respondents reported challenges in managing type 2 diabetes 

related to systems of care, including limited access to specially-trained nurses, 

allied health professionals, and specialists. Medication treatment was the 

second most reported challenge relating to clinical management. 

 Pharmacological management, including use of injectables, was identified as a 

significant learning need by GPs.  

 Although respondents indicated a preference for face-to-face diabetes CME, 

they also reported a strong preference for structured online learning in the 

future.  

Points for Further Discussion in Discussion Chapter 

 Areas of knowledge in which respondents reported deficits. 

 Attitudes regarding their lack of confidence in type 2 diabetes management. 

 Relationships between respondents’ knowledge of and their confidence in 

managing type 2 diabetes. 

 Comparisons of the findings of this national cross-sectional survey with those 

of previous studies. 

 Differences in knowledge and attitudes by respondents’ years of practice, age 

and the use of clinical practice guidelines. 

 Difficulties in GPs’ practices regarding type 2 diabetes management. 
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Introduction 

This chapter reports on the results of the quasi-experimental study. This study 

aimed to examine the potential effects of the online ALM on GP knowledge, attitudes, 

and practices, by comparing GPs’ self-reported data before and after ALM completion. 

The population from which participants were sampled was 146 GPs practising in 

eligible rural and remote towns of New South Wales (NSW) and Queensland (Qld), 

Australia. Participating GPs completed an online questionnaire at three points in time: 

prior to the online ALM enrolment (Time 1); immediately after completion of the 

online ALM (Time 2); and three months post-completion of the online ALM (Time 3). 

Despite multiple attempts and methods used to recruit participants, this study 

had a very disappointing response rate. Fourteen GPs completed the pre-intervention 

test, and four GPs completed the post-intervention and the follow-up tests. These very 

small response rates limit statistical analysis and the inferences that may be made. 

A one-way repeated measures ANOVA was performed to compare 

respondents’ knowledge and attitudes between Time 1, Time 2 and Time 3. This 

statistical test was selected following consultation with statisticians. Whilst the sample 

size in this study was very small, there was no violation of assumptions in using 

parametric techniques. Descriptive statistics were also calculated to observe GPs self-

reported changes in practice across the three points of time. 

Participant Recruitment 

Figure 6.1 displays the process of recruitment to the study. The online ALM 

was launched in May 2011. Over a period of two years, automated email reminders 

were set up and sent to GPs who registered but had not started the program within two 
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weeks, and every eight weeks to GPs who had started but had not completed. Two fax 

reminders and one follow-up email reminder were also sent. 

In an effort to improve recruitment, many strategies were applied, including 

offering QI & CPD points via the Royal Australian College of General Practitioners 

(RACGP), the inclusion of a desk calendar and jelly beans with recruitment mail-outs, 

and a monetary incentive of $200 for GPs who completed the online ALM. Additional 

ethics approval for the monetary incentive was sought and obtained from the Monash 

University Human Research Ethics Committee (MUHREC). All GPs who completed 

the online ALM and all of the three tests of the quasi-experimental study were 

automatically entered into a draw to win an Apple iPad2. Despite all these efforts the 

response rate remained poor. Data collection for the quasi-experimental study ended on 

31 March 2013. Table 6.1 shows the number of GPs enrolled in the diabetes ALM who 

participated in the quasi-experimental study.  
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       Figure 6.1. Recruitment of participants to the quasi-experimental study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

146 eligible GPs selected from rural and 

remote towns of NSW and Qld with 

populations between 10,000 and 30,000 

30 GPs enrolled in the online ALM  

4 GPs completed the 

online ALM  

14 GPs completed 

pre-ALM test  

4 GPs completed 

post-ALM test 

4 GPs completed the 

follow-up test 

16 GPs did not complete 

pre-ALM test  

4 GPs completed the 

online ALM  
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Table 6.1. Recruitment of GPs to the online ALM and the quasi-experimental study 

Round of recruitment Enrolment dates and numbers of 

responses in the online ALM (N) 

 

Numbers of responses in the 

quasi-experimental study (N) 

First Round 

Postcard out: 28 Apr 2011 

Letter out: 6 May 2011 

Letter Fax: 31 May 2011 

GPs offered QI & CPD points 

and iPad prize draw 

 

 

Between 6 May and 31 May 2011 = 9  

Between 1 Jun and 31 Jul 2011 = 5 

 

Between 6 May and 31 Jul 2011: 

Pre-ALM test = 5 

Post-ALM test = 1 

Follow-up test = 0 

Second Round 

Postcard out: 1 Aug 2011 

Letter + jellybeans + tent 

calendar: 5 Aug 2011 

Letter Fax: 31 Aug 2011 

 

 

Between 1Aug and 5 Aug 2011 = 0 

Between 6 Aug and 30 Aug 2011 = 3 

Between 31 Aug and 26 Oct 2011= 2 

 

 

Between 1 Aug and 26 Oct 2011: 

Pre-ALM test = 1 

Post-ALM test = 3 

Follow-up test = 2 

Third round 

In Nov 2012: Letter + feedback + 

monetary incentive of $200 

offered to each GP who 

completed the online ALM + 

program brochure sent by email 

 

 

 

Between 27 Oct 2011 and 30 Nov 2012 

= 12 

Between 1 Dec 2012 and 5 Apr 2013 = 3 

 

 

Between 27 Oct 2011 and 30 

Nov 2012 : 

Pre-ALM test = 7 

Post-ALM test = 0 

Follow-up test = 2 

 

Between 1 Dec 2012 and 31 Mar 

2013: 

Pre-ALM test = 1 

Post-ALM test = 0 

Follow-up test = 0 

 

Total  After removing GPs who had moved 

away from the study towns, a total of 30 

GPs enrolled, of these 8 completed. 

Pre-ALM test = 14 

Post-ALM test = 4 

Follow-up test = 4 

Demographic Data 

The characteristics of the participants and their practices are reported in Tables 

6.2 and 6.3. The participant sample was skewed towards male GPs. Most worked more 

than 20 hours per week and all worked in a group practice. All participating GPs had 

past experience in online CME. Only two had enrolled or completed online CME 

specifically related to diabetes during the previous three years. Most of the 

participating GPs reported that they had used the “Diabetes management in general 

practice: Guidelines for Type 2 diabetes”(17) produced by the RACGP and Diabetes 

Australia in their day-to-day practice.  
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Table 6.2. Characteristics of participating GPs and their practices 

Characteristics of GPs Number (% of GPs) 

Gender (N = 14)  

       Male 9 (64.3) 

       Female 5 (35.7) 

Age (N = 10)  

       < 35 3 (21.4) 

       35-44 2 (14.3) 

       45-54 0 (0.0) 

       55+ 5 (35.7) 

       No response 4 (28.6) 

Years in general practice (N = 14)  

       <2 5 (35.7) 

       2-5 1 (7.1) 

       6-10 1 (7.1) 

       11-19 1 (7.1) 

       20+ 6 (43.0) 

Working hours per week (N = 10)  

        ≤10 0 (0.0) 

        11-20 0 (0.0) 

        21-40 9 (64.3) 

        41-60 1 (7.1) 

        No response 4 (28.6) 

Size of practice-number of individual GPs (N = 14)  

        Solo 0 (0.0) 

        2-4 5 (35.7) 

        5-9 8 (57.2) 

        10-14 1 (7.1) 

Note. Number of GPs varies for each item due to missing responses. 

Table 6.3. Characteristics of participating GPs  

Characteristics of GPs Frequency (% of GPs) 

Enrolled/completed online CME in the past five years: 14 (100.0) 

      Completed 1 to 5 online programs.  10 (71.4) 

      Completed more than 5 online programs.  3 (21.4) 

      Registered for activity(ies) but did not complete. 1 (7.1) 

Currently enrolled in other specialised training or education in diabetes 

management. 

0 (0.0) 

Undertaken other online diabetes course during the past three years: 2 (14.3) 

      Enrolled or completed 1 online diabetes course. 1 (7.1) 

      Enrolled or completed 2 online diabetes courses.  0 (0.0) 

      Enrolled or completed 3 or more online diabetes courses. 1 (7.1) 

Have used the “Diabetes management in general practice: Guidelines for 

Type 2 diabetes”.  

12 (85.7) 
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Results of the Pre-ALM Test 

Preferences for educational methods  

Table 6.4 shows the forms of education that respondents reported they were 

likely to utilise to learn more about type 2 diabetes. Whilst structured online learning 

was preferred over face-to-face conferences and seminars, this mode was still less 

favoured than traditional print-based materials. 

Table 6.4. Preference for forms of type 2 diabetes education 

Type of diabetes education Preference for education method  

(N = 14) 

Mean a SD 

Print-based materials 2.86 0.36 

Accessing clinical guidelines 2.71 0.47 

Interactive workshops 2.71 0.47 

Structured online learning 2.64 0.63 

Conferences/seminars/lectures  2.50 0.52 

Multimedia materials 2.43 0.76 

Self-directed online research/reading 2.43 0.76 

Clinical audit/case reviews 2.21 0.70 

Interactive tele- or video-conferencing 2.07 0.92 

Research investigation/participation 1.86 0.66 

Note. a Mean was calculated from a three-point Likert scale ranging from 1 (unlikely), 2 (neutral) to  

3 (very likely). 

Table 6.5 shows the forms of type 2 diabetes education that respondents 

reported having completed during the previous three years (mid-2008 to mid-2011). 

The four most utilised forms were print-based materials, 

conferences/seminars/lectures, self-directed online research/reading, and accessing 

clinical guidelines, respectively. The results indicate that, whilst structured online 

learning had reportedly only been used by 35.7 % of participating GPs in the past three 

years, it rated reasonably highly in terms of anticipated future use by GPs. 
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Table 6.5. Recent utilisation of type 2 diabetes education 

Type of diabetes education % of respondents who had 

used education type during the 

previous three years (N = 14) 

Print-based materials 85.7 

Conferences/seminars/lectures  78.6 

Self-directed online research/reading 64.3 

Accessing clinical guidelines 64.3 

Interactive workshops 57.1 

Multimedia materials 50.0 

Clinical audit/case reviews 50.0 

Structured online learning 35.7 

Interactive tele- or video-conferencing 28.6 

Research investigation/participation 7.1 

Others 7.1 

None 0.0 

Note. GPs could list more than one form of type 2 diabetes education. 

Computer and internet use  

The respondents reported their use of computers and the internet, and a 

summary of findings is presented below. 

Computer use. The respondents’ estimated monthly computer usage ranged 

from 40 to 250 hours; M = 170.36, SD = 64.88, Md = 180.00. Whilst nine GPs (64.3 

%) used computers more than 150 hours per month, two GPs (14.3 %) reported they 

used computers less than 50 hours per month. All respondents (100.0 %) reported 

spending this computer time each week mainly for medical record-keeping and 

internet/email; 92.9 % spent it for prescribing; 64.3 % for other administrative matters; 

50.0 % for billing; whereas only 14.3 % spent this computer time on self-directed 

online learning and reading.  

Frequency of internet access. Eleven respondents (78.6 %) reported accessing 

the internet every day, two (14.3 %) more than four times a week, and one (7.1 %) 

reported accessing the internet only every fortnight. 

Location of internet access. All respondents reported accessing the internet 

both at home and work. 
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Time spent on internet use. Respondents’ use of the internet each month 

ranged from one to 200 hours; M = 59.93, SD = 55.5, Md = 50.00. Only three GPs 

(21.4 %) reported using the internet ≥ 100 hours per month, whilst 11 GPs (78.6 %) 

used the internet ≤ 60 hours per month. Respondents’ internet use was classified into 

the following categories: 

a) Personal entertainment ranged from 0 to 40 hours per month; M = 18.86, SD 

= 13.55, Md = 18.00,  

b) Business/work ranged from 0 to 167 hours per month; M = 42.14, SD = 

59.81, Md = 12.50,  

c) Study ranged from 0 to 40 hours per month; M = 10.36, SD = 11.82, Md = 

5.50. Seven (50.0 %) reported they used the internet for 0 to 5 hours per month for 

study, whereas only one (7.1 %) reported using the internet for more than 30 hours per 

month for study purpose. 

Preferred time for study. Seven GPs (50.0 %) indicated that they were most 

likely to access the internet for study purposes on week nights; three (21.4 %) during 

week days; two (14.3 %) on weekend days; one (7.1 %) on weekend nights; whilst one 

(7.1 %) reported never having used the internet for study purposes. 

Attitudes to the internet. The top five most frequent words that respondents 

believed best described the internet were useful, easy, accessible, interesting, and 

portable (see Table 6.6). No respondents endorsed the words secure or anonymity to 

describe the internet. 

Computer expertise. Whilst most respondents (85.7 %) rated their computer 

skills as “average”, two (14.3 %) identified themselves as “beginners”. Nine 

respondents (64.3 %) felt that they needed to improve their computer knowledge or 
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skills to meet their professional needs, whereas four (28.6 %) stated that they did not, 

and one (7.1 %) was unsure. 

Experience in online CME. Thirteen respondents (92.9 %) stated that they had 

tried or completed an online CME program, with few reporting experiencing any 

difficulties (see Table 6.7). 

Table 6.6. Words which best describe the internet 
Positive words to describe the internet 

N (% of GPs) 

Negative words to describe the internet 

N (% of GPs) 

Useful             13 (92.9) Time-consuming    3 (21.4) 

Easy                  9 (64.3) Bewildering           1 (7.1) 

Accessible       9 (64.3) Complicated           1 (7.1) 

Interesting       8 (57.1) Expensive               1 (7.1) 

Portable           8 (57.1) Problematic            1 (7.1) 

Fast                  7 (50.0) Unreliable               0 (0.0) 

Challenging     5 (35.7) Slow                        0 (0.0) 

Simple             5 (35.7)   

Flexible           5 (35.7)   

Cheap              4 (28.6)   

Selective         3 (21.4)   

Safe                 2 (14.3)   

Reliable           2 (14.3)   

Trendy             2 (14.3)   

Prestigious      1 (7.1)   

Secure             0 (0.0)   

Anonymity      0 (0.0)   

Others (“partially 

safe” and “variable 

reliability”)       

1 (7.1)   

Note. GPs could endorse more than one word. 

Table 6.7. Experience of online CME program in the past 

Experience of online CME N (% of GPs) 

Prefer in-person instruction 2 (14.3) 

Too time-consuming 2 (14.3) 

Don’t know how to use 1 (7.1) 

Too difficult to use 1 (7.1) 

Too expensive 1 (7.1) 

Don’t know what it is 0 (0.0) 

I haven’t experienced any of the above 1 (7.1) 

Others a 3 (28.6) 

Note. GPs could list more than one difficulty. 
a “Sometimes different software/browser is required which is makes it difficult if somebody does not have sound IT 

knowledge.” (T1GP4) 

“Always got interrupted in the middle by my kids.” (T1GP7) 

“Some programs are poorly designed.” (T1GP13) 
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Factors that influenced participants’ decisions to undertake the online 

ALM 

Participants reported the extent to which each factor influenced them to 

undertake the online ALM (see Table 6.8). A need for knowledge of effective insulin 

treatment and use of oral medications had a strong influence, whereas a need to obtain 

QI & CPD points and a recent patient problem had little influence.  

Table 6.8. Factors that influenced GP uptake of the online ALM 

Factors Degree of influence on 

undertaking the online ALM 

Mean a SD 

A need for knowledge on effective insulin treatment. 2.71 0.47 

A need for knowledge on effective use of oral medications. 2.50 0.65 

A need for an update on type 2 diabetes management. 2.36 0.50 

A need to update clinical knowledge regarding screening, initial 

assessment and diagnosis. 

2.29 0.61 

Direct access to specialist advice for management of complex 

patient issues. 

2.29 0.73 

No cost to complete the online ALM. 2.21 0.58 

A need to obtain QI & CPD points. 2.00 0.68 

Recent patient problem(s). 1.86 0.66 

Note. a Mean was calculated from a three-point Likert scale ranging from 1 (not at all), 2 (to some extent) to  

3 (to great extent). 

Characteristics of online learning that promote participation  

Respondents rated the degree of influence that specific features of online 

learning had on their participation in the activity (see Table 6.9). Flexibility, 

convenience and accessibility were rated the most highly, whilst peer and facilitator 

interactions were not rated highly.  
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Table 6.9. Ratings regarding the influence of online learning characteristics on 

participation in online CME 

Characteristics of online learning Degree of influence on 

undertaking online CME 

Mean a    (SD) 

Ease of access via the internet. 2.71 (0.47) 

Convenience of completing the module at any time or location. 2.71 (0.47) 

Flexibility to complete small section at a time. 2.71 (0.47) 

The quality of information available online. 2.64 (0.50) 

Ease of use/completion of activity. 2.57 (0.65) 

Immediate access to feedback and correct answers when completing quizzes. 2.50 (0.52) 

Ease of obtaining CME credit. 2.43 (0.65) 

Access to other useful links and resources. 2.43 (0.65) 

Access to technical support if difficulties are encountered. 2.36 (0.50) 

The opportunity to communicate/interact with other health professionals 

online (e.g., via discussion boards). 

2.14 (0.77) 

The use of case-based discussions. 2.14  (0.54) 

Facilitator's regular input/participation in the discussion board. 2.00  (0.68) 

Note. a Mean was calculated from a three-point Likert scale ranging from 1 (no influence), 2 (some influence) to 3 

(major influence). 

Team approach 

Respondents were asked to indicate which people were most commonly 

included in a team-based approach to adult diabetes management.  All participants 

indicated that the GP, patient, diabetes educator, ophthalmologist, podiatrist, and 

dietitian are the people most commonly included in the team approach to diabetes 

management (see Table 6.10).  

Table 6.10. A team approach to diabetes management 

People most commonly included in a team approach to 

diabetes management 

Frequency (%) of GPs 

GP 14 (100.0) 

Patient 14 (100.0) 

Diabetes educator 14 (100.0) 

Ophthalmologist 14 (100.0) 

Podiatrist 14 (100.0) 

Dietitian 14 (100.0) 

Aboriginal health worker 13 (92.9) 

Exercise professional 12 (85.7) 

Oral health professional 12 (85.7) 

Endocrinologist 12 (85.7) 

Counsellor or psychologist 10 (71.4) 

Note. GPs could list more than one professional to include in the team approach.  
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Improving practice: participants’ perceptions  

Participants were asked to reflect on and identify any improvement they may 

need to make regarding their management of diabetes patients. As displayed in Table 

6.11, the open-text responses were coded into eight areas of change: 1) medication 

management; 2) patient health outcomes; 3) managing type 1 diabetes; 4) complication 

management; 5) access to allied health professionals; 6) monitoring; 7) co-morbidity 

management; and 8) patient education. Their awareness of changes mainly focused on 

medication management and lifestyle changes. 
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Table 6.11. Participants’ self-identified areas of improvement regarding diabetes 

practice 

Self-identified changes to 

diabetes practices 

Comments 

1. Changes focused on 

medication management 

 

“I need to feel more confident about when to introduce insulin into a patient's 

treatment.” (T1GP2) 

“Selection of type of insulin for a particular patient.” (T1GPT4) 

“Timing of introduction of insulin for a type-2 diabetic patient.” (T1GP4)  

“Choosing & adding oral hypoglycemic agents.” (T1GP4) 

“Increase familiarity with newer medications including insulin.” (T1GP5) 

“Improved ability to manage insulin dependent diabetes.” (T1GP6) 

“New management options role of GPs like me starting insulin and titrating.” 

( T1GP7) 

“Increased confidence in initiating and modifying insulin regimens.” (T1GP8) 

“Use of insulin and second line medications.” (T1GP9) 

 

2. Changes focused on patient 

health outcomes 

 

“Improved management of treatment-resistant patients.” (T1GP1) 

“I am challenged by lack of patient compliance; I would like to know how to 

improve this.” (T1GP2) 

“More focus on lifestyle modifications and better monitoring of them.” 

(T1GP3) 

“Increase in success rate at helping my diabetics lose weight.” (T1GP5) 

“Managing complex cases.” (T1GP13) 

“On the whole my care is good I feel but what could be improved would be my 

actively seeking out patients and encouraging them to be screened for diabetes 

and rapidly up titrating medication.” (T1GP14) 

 

3. Changes focused on 

managing type 1 diabetes 

“Management of newly diagnosed type 1 diabetic patient.” (T1GP4) 

“Management of type 1 diabetes.” (T1GP11) 

 

4. Changes focused on 

complication management 

 

“Increase skill in identifying diabetic eye disease.” (T1GP5) 

5. Changes focused on access to 

allied health professionals 

 

“better access to dietitians- education on how to improve patient compliance 

and enthusiasm in managing their diabetes.” (T1GP6) 

6. Changes focused on 

monitoring 

 

“More follow-up and review.” (T1GP12) 

7. Changes focused on co-

morbidity management 

 

“Managing with co-morbidities.” (T1GP3) 

8. Changes focused on patient 

education 

“Appropriate advice regarding patients in special circumstances such as that 

will be attending for day surgery and need to know what to do with their 

diabetic medications.” (T1GP8) 

 

Knowledge of type 2 diabetes 

The mean of the total knowledge score for all respondents was 57.36 (SD = 

5.98, range = 41-65) out of a maximum total score of 70, producing a mean total 

knowledge score of 81.9 %. Respondents had the highest mean score on complication 
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management: M = 0.90, SD = 0.07, equivalent to 90.0 %, followed by the mean score 

on medical management: M = 0.77, SD = 0.15, equivalent to 77.0 %. Respondents 

gained the lowest mean score on screening, assessment and prevalence: M = 0.74, SD 

= 0.13, equivalent to 74.0 %. The latter two scores were below the designated 

acceptable mean knowledge score of 80.0 %. The proportions of correct responses for 

each knowledge item and the proportions of correct responses for multiple-choice 

questions are displayed in Tables O6.1 to O6.3 in Appendix O. 

Summary of pre-ALM test findings 

 There was a low survey response rate of 9.6 % from an initial sample of 146 

GPs. As a result, statistical analyses, conclusions and the generalisability of 

findings are limited. 

 Most respondents had had experience in online CME in the past and rarely 

reported difficulties in completing online learning programs. 

 Print-based materials were the most utilised form of diabetes education in the 

past, and based on participants’ responses, will remain popular in the future. 

 Each participating GP used computers for medical record-keeping and internet 

and email each week, whilst only two GPs used it for online learning and 

readings. 

 The majority of respondents accessed the internet every day. Most of their 

internet time was spent on work-related tasks, and the internet was used four 

times more frequently for work than study purposes. 

 The majority of respondents described the internet as “useful”. Most identified 

themselves as “average” in computer use, and more than two thirds identified a 
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need to improve their computer knowledge and/or skills to meet their 

professional needs. 

 Respondents identified a need for knowledge on medication management as the 

main reason for undertaking the online ALM. More generally, ease of access, 

convenience, and flexibility were the most important characteristics of online 

learning that motivated them to access online CME. 

 Respondents most frequently identified medication management as an area of 

need for their own learning and practice change.  

 Respondents achieved the highest knowledge scores for diabetes complication 

management, whereas the lowest knowledge scores were for medication 

management and screening, assessment and prevalence. 

Results of the Post-ALM Test  

Four GPs who had completed the pre-ALM test and the online ALM were 

automatically prompted via email to complete the post-ALM test once they had 

completed the online ALM. Those who did not complete the post-ALM test were sent 

email reminders at two-week intervals. One GP who completed the post-ALM test but 

did not complete the pre-ALM test was excluded from analysis. Therefore, only four 

responses were analysed. 

The four participating GPs stated that they had completed all sections of the 

online ALM. Based on their experience in this module, three stated that they would 

like to do more online CME modules and they would recommend this ALM to their 

peers, whereas one GP was unsure about both. 
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None of the participating GPs had been enrolled in, or completed, any other 

specialised training or education on diabetes management during the study intervention 

period. 

Experiences of completing the online ALM  

The majority of the respondents agreed on the advantages of the online ALM. 

All four endorsed the following statements: the course was practical and useful; the 

case studies were applicable to their practice; they were able to learn at their own pace; 

they received enough instruction in the use of the module; they were able to 

immediately access feedback and correct answers when completing quizzes; and 

overall, the content was clear and easy to understand.  

Three respondents agreed that the case studies stimulated their thinking about 

patients in their practice and overall, the instruction they received through this program 

was motivating.  

All four believed that they had adequate computer skills to complete the online 

ALM and most did not lack technical skills or spend much time accessing a computer. 

Two respondents believed that the module took too much time to complete. 

Another stated that the module provided too much simple, well-known information. 

Only one used the World Wide Web resource links to locate information for inquiries 

that went above and beyond the requirements for this course (e.g., for certain patient 

problems) and information.  

All four respondents were not sure if there was too little opportunity to interact 

with peers, and two were not sure if they knew how to engage in the online discussion 

forums included in the online ALM. Despite the availability of access to a specialist 

advisory service, no respondents accessed this feature of the program. Further details 
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of self-reported experiences of the online ALM are presented in Table O6.4 in 

Appendix O. 

The online discussion forum was provided for participating GPs to create their 

own discussions and/or join in the topics developed by the research team. Even though 

there were no discussion topics created by the participating GPs or any input to the 

discussions created by the research team, one GP reported participating in the 

discussion forum and provided his feedback. He believed that the bulletin board was 

not useful; he felt uncomfortable participating in the bulletin board; reported that 

participating in the discussion forum did not enhance his understanding of the subject; 

he was not more comfortable participating in discussions in this program than he was 

in face-to-face courses; and he did not find it easy to manage the bulletin board.  

However, he was not sure if he had received adequate help with technical problems 

and also was not sure if facilitators provided enough input/responses on the discussion 

forum. The self-reported experiences of the online ALM discussion board and 

interactive activities are presented in Table O6.5 in Appendix O. 

Suggestions for ALM improvement  

The participants were asked to offer feedback on how the online ALM could be 

improved. One suggested no changes, whilst the others provided several suggestions:  

“Focusing on more detailed and in-depth management rather than the everyday boring 

obvious” 

“Pre-arranged forums or discussions” 

“Compulsory share of cases to others for learning” 

“More info on one page (so less time changing page)”  

“Making PDF version of module text” 

“Adding more clinical-based scenarios” 
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“Minimising questions which require typed written answers, take too much time, if 

typing speed is very slow”. 

Comparison of Pre-ALM, Post-ALM and Follow-up 

Test Results 

Three months after the participants completed the post-ALM test, they received 

an email reminding them to complete the final follow-up test. Non-respondents were 

sent fax reminders at two-week intervals. Four completed the follow-up test. Attitudes, 

knowledge and reported practice regarding type 2 diabetes management were 

compared before and after the online ALM completion. 

Attitudes to online learning before and after the online ALM  

A one-way repeated measures ANOVA was conducted to measure the change 

in participants’ attitudes regarding online learning across three time periods. The 

results indicated that there were no statistically-significant differences in any 

attitudinal item (p>0.05) regarding online characteristics across the three time points. 

Ease of access via the internet remained the major influence on online CME 

throughout the three tests. Convenience, flexibility, ease of completion of activities and 

obtaining CME credit were important characteristics, whereas the interactive activities 

of the program were not rated highly (see Table 6.12). 
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Table 6.12. Changes in attitudes regarding online learning before and after the online 

ALM 
Characteristics of online learning Degree of influence on undertaking an online 

CME 

 

Pre-ALM test Post-ALM 

test 

Follow-up 

test 

Mean a (SD) Mean a (SD) Mean a (SD) 

Ease of access via the internet. 3.00 (0.00) 3.00 (0.00) 3.00 (0.00) 

Convenience of completing the module at any time or 

location. 

2.75 (0.50) 3.00 (0.00) 3.00 (0.00) 

Flexibility to complete small section at a time. 2.75 (0.50) 3.00 (0.00) 2.75 (0.50) 

Ease of use/completion of activity. 2.75 (0.50) 2.75 (0.50) 3.00 (0.00) 

Ease of obtaining CME credit. 2.75 (0.50) 2.75 (0.50) 3.00 (0.00) 

The quality of information available online. 2.50 (0.58) 2.50 (0.58) 2.75 (0.50) 

Access to other useful links and resources. 2.50 (0.58) 2.00 (1.16) 2.25 (0.96) 

Immediate access to feedback and correct answers when 

completing quizzes. 

2.50 (0.58) 3.00 (0.00) 3.00 (0.00) 

Access to technical support if difficulties are encountered. 2.25 (0.50) 1.75 (0.50) 2.25 (0.50) 

The opportunity to communicate/interact with other health 

professionals online (e.g., via discussion boards). 

1.75 (0.96) 1.25 (0.50) 1.50 (0.58) 

The use of case-based discussions. 1.75 (0.50) 1.75 (0.50) 2.00 (0.82) 

Facilitator's regular input/participation in the discussion 

board. 

1.75 (0.50) 1.50 (0.58) 1.75 (0.96) 

Note. a Mean was calculated from a three-point Likert scale ranging from 1 (no influence), 2 (some influence) to 3 

(major influence). 

Knowledge regarding type 2 diabetes management before and after 

ALM completion  

Table 6.13 displays descriptive statistics for participants’ knowledge regarding 

type 2 diabetes management before and after their completion of the online ALM. A 

one-way repeated measures ANOVA was conducted to compare knowledge scores 

prior to the intervention, immediately following the intervention and at three-month 

follow-up. There was no significant effect of the online ALM on participants’ 

knowledge, F (2, 6) = .22, p = .81, multivariate partial eta squared = .07. 

Participants’ knowledge scores for each knowledge question at three time 

points are displayed in Tables O6.6 to O6.14 in Appendix O. 
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Table 6.13. Descriptive statistics for overall knowledge of type 2 diabetes management 

before and after the online ALM 
Time period N Mean of total 

knowledge score a 

SD 

Time 1 (Pre-intervention) 4 60.25 2.50 

Time 2 (Post-intervention) 4 61.25 0.95 

Time 3 (3-month follow-up) 4 61.00 4.32 

Note. a Maximum knowledge score was 70. 

Participants’ knowledge of the sub-section “diabetes screening, assessment and 

prevalence” did not change significantly from pre- to post-ALM completion, F (2, 6) = 

1.99, p = .22, multivariate partial eta squared = .40. The mean and standard deviation 

of knowledge scores on “diabetes screening, assessment and prevalence” are presented 

in Table 6.14. 

Table 6.14. Knowledge of diabetes screening, assessment and prevalence  

Time period N Mean of sub-group 

knowledge score a 

SD 

Time 1 (Pre-intervention) 4 .79 .08 

Time 2 (Post-intervention) 4 .85 .03 

Time 3 (3-month follow-up) 4 .84 .05 

Note. a Mean was calculated against a perfect score of 1. 

Knowledge of the sub-section “medical management” did not change 

significantly from pre- to post-ALM completion, F (2, 6) = 1.08, p = .40, multivariate 

partial eta squared = .26. The mean and standard deviation of knowledge scores on 

“medical management” are presented in Table 6.15. 

Table 6.15. Knowledge of diabetes medical management  

Time period N Mean of sub-group 

knowledge score a 

SD 

Time 1 (Pre-intervention) 4 .81 .14 

Time 2 (Post-intervention) 4 .94 .06 

Time 3 (3-month follow-up) 4 .86 .17 

Note. a Mean was calculated against a perfect score of 1. 

Knowledge of the sub-section “diabetes complication assessment and 

management” did not change significantly from pre- to post-ALM completion, F (1.01, 

3.03) = 1.96, p = .26, multivariate partial eta squared = .40. The mean and standard 

deviation knowledge scores on “diabetes complication assessment and management” 

are presented in Table 6.16. 
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Table 6.16. Knowledge of diabetes complication assessment and management 

Time period N Mean of sub-group 

knowledge score a 

SD 

Time 1 (Pre-intervention) 4 .94 .02 

Time 2 (Post-intervention) 4 .88 .04 

Time 3 (3-month follow-up) 4 .90 .08 

Note. a Mean was calculated against a perfect score of 1. 

Reported changes in diabetes practices before and after the online 

ALM completion 

The reported changes in diabetes practice before and after the online ALM 

were analysed from four text-based responses (respondents were coded as TGP1, 

TGP2, TGP3 and TGP4). The respondents’ reports on their diabetes practice changes 

are displayed in Table O6.15 in Appendix O. Three reported that the changes regarding 

their diabetes management had been made after the online ALM completion and their 

reported practice changes were related to what had been learnt from the online ALM. 

TGP1 was aware that he needed to make changes to improve his management 

of resistant patients. After the online ALM completion, the focus was changed to the 

utilisation of allied health professionals, Care Plans and Enhanced Primary Care 

Program (EPC). However, three months after the online ALM completion, he reported 

no change had been made in his practice. 

TGP2 stated his awareness of diabetes practice changes on lifestyle 

modification, monitoring and managing co-morbidities, whilst his intended changes 

focused on improving his education on initiation of insulin. The reported changes in 

his clinical practice included patient follow-ups according to guidelines, 

implementation and follow-ups of management plans, and confidence in insulin 

initiation. 

TGP3 was aware of diabetes practice changes including: 1) medication 

management, i.e., types of insulin selection, insulin initiation for type 2 diabetes, and 
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choosing and adding oral hypoglycaemic agents; and 2) management of newly-

diagnosed type 1 diabetes. After completing the module, the changes that she intended 

to make were medication management and appropriate and efficient patient 

examination. The changes that had already been made included 1) using methodical 

approach, 2) better knowledge on currently available drugs for diabetes, 3) systemic 

patient examination, and 4) team care arrangements. 

TGP4 stated that she might need to make changes on insulin management, 

dietitian access, and education on patient compliance. After completing the program, 

the focus of diabetes practice changes was on numerical weight assessment, 

ophthalmologist referrals, and spending more time on each patient’s management. 

Many changes were reported three months after completing the module. TGP4 

reported practice changes including being more proactive on screening; correcting 

follow-up with recommended blood tests; more access to diabetes educators; and using 

a new recall system to ensure patients regularly attended. Even though more effort had 

been made, motivation of patients remained a problem. 

Chapter Six Summary  

 Despite the trial being conducted for an extended duration of one year and 11 

months, and the use of multiple recruitment techniques and incentives, the GP 

participation rate was very low. Participation in the online ALM was also 

small; 30 GPs enrolled but only eight GPs completed the module. Therefore, 

two issues need to be addressed: first, a more detailed education needs 

assessment for the target population needs to be performed prior to program 

development. The needs should be seen from both sides, i.e., education 

providers and the learners. Education providers need a comprehensive 
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understanding of GPs’ learning needs and should respond to those needs 

accordingly. Failure to explore the learning needs of the target population will 

be explored further in the discussion chapter. The nature of the NHMRC trial 

may have precluded systematic analysis of GPs’ learning needs prior to the 

trial, and this may have compromised the uptake of the online ALM. The 

second issue is that strategies to increase GP participation in both CME and 

research trials need to be examined. These two issues will be further addressed 

in the discussion chapter. 

 This study aimed to test the effectiveness of the online ALM in changing GPs’ 

knowledge, attitudes and practices. However, the participation of a very small 

number of GPs in this study limits the interpretation of knowledge scores and 

reported practice changes across the three tests. 

 Respondents reported positive attitudes to the internet and online CME. This is 

likely to be biased by the fact that those with positive attitudes were willing to 

participate. However, their attitudes to the online CME did not change after 

enrolling in this module. The possible explanations for this include: 1) low 

sample size; 2) underlying and self-reported GP learning preferences for face-

to-face learning activities; 3) participating GPs did not utilise or recognise 

interactive features of the online ALM i.e., discussion and interaction, which 

was limited by low participation; 4) participating GPs held a positive attitude 

towards online learning, allowing  little scope for change. Attitudes to online 

CME will be discussed further in the discussion chapter. 
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Points for Further Discussion in Discussion Chapter 

 Comparison of findings from this study with findings from the systematic 

review of online CME (Study 2). 

 Low response rates and high attrition rates to the online ALM and the three 

tests of the quasi-experimental study: where did we go wrong? 
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Introduction  

Chapter Seven presents the outcomes of two studies: the short cross-sectional 

survey and semi-structured interviews to examine barriers to GPs online CME 

learning. 

The short cross-sectional survey was undertaken with the same sample of GPs 

who participated in the quasi-experimental study: 146 GPs located in specific rural and 

remote towns in New South Wales and Queensland. 

GPs who participated in the short cross-sectional survey were invited to 

participate in the follow-up qualitative study using semi-structured telephone 

interviews to examine the barriers to GPs undertaking and completing the online ALM 

and other online CME learning in general.  

Short Cross-sectional Survey 

Participant recruitment 

Figure 7.1 provides a summary of the recruitment process and response rates. 

Thirty-one GPs out of a total of 146 invited participated in the survey, producing a 

response rate of 21.2 %.  
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Figure 7.1. Participant recruitment for the short cross-sectional survey 

 

146 eligible GPs contacted 

The research materials, including invitation letter, explanatory 

statement, and printed questionnaire, were mailed on 15 

November 2011 

Ineligible replies (N = 6) 

 Refused to participate (N = 1) 

 Wrong address (N = 2) 

 Change of workplace (N = 3) 

 

The survey closed on 4 April 2012 

Eligible responses for analysis (N = 31, 21.2 %) 

 Responses after the first mail-out and a reminder (N = 13, 8.9 %) 

 Responses after the second mail-out and reminders (N = 18, 12.3 %) 

 

 

Two weeks after the first mail-out, a postcard reminder was sent to GPs 

who had not responded. The number of complete and eligible GP 

responses was 13 (8.9 %) 

Due to a low response rate, a second mail-out was conducted on 16 

January 2012 to the 137 GPs who had not responded to the first mail-out 

A reminder was sent by mail on 6 February 2012 and by fax two weeks 

later 
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Demographic and background data 

Participating GPs were asked to provide information about their age, gender, 

years of work in general practice, employment, their past education on type 2 diabetes, 

and their past use of the “Diabetes management in general practice: Guidelines for 

Type 2 diabetes”(17) produced by the RACGP and Diabetes Australia.  

The responses, summarised in Tables 7.1, 7.2, and 7.3, indicated that 

respondents were more commonly male, aged 45 years and over, had been in practice 

for more than 11 years, had participated in online CME, and had used the “Diabetes 

management in general practice: Guidelines for Type 2 diabetes”. 

Table 7.1. Characteristics of participating GPs and their practices 

GPs character Range Mean (SD) 

Age (years) 28 to 63 48.83 (10.49) 

Years worked in general practice 1 to 36 19.87 (10.51)  

Numbers of GPs in the group practice 2 to 14 5.42 (2.84) 

 

Table 7.2. Characteristics of participating GPs  

Characteristics of GPs 

 

Number 

(% of GPs) 

Sex (N = 31)  

       Male 17 (54.8) 

       Female 14 (45.2) 

Ages (N = 30)  

       < 35 5 (16.7) 

       35-44 5 (16.7) 

       45-54 7 (23.3) 

       55+ 13 (43.3) 

Years in general practice (N = 31)  

       < 2 2 (6.5) 

       2-5 2 (6.5) 

       6-10 2 (6.5) 

       11-19 7 (22.5) 

       20+ 18 (58.0) 

Size of practice-number of individual GPs (N = 28)  

        Solo 4 (14.3) 

        2-4 10 (35.7) 

        5-9 11 (39.3) 

        10-14 3 (10.7) 

Note. Number of GPs varies for each item due to missing responses. 
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Table 7.3. Characteristics of participating GPs regarding their utilisation of CME and 

the diabetes guidelines 
Characteristics of GPs Frequency (% of GPs) 

Enrolled/completed online CME in the previous five years: 23 (74.2) 

      Completed 1 to 5 online programs  15 (65.2) 

      Completed more than 5 online programs  8 (34.8) 

Currently enrolled in other specialised training or education in diabetes 

management. 

10 (32.3) 

Undertaken other online diabetes course(s) during the past three years: 4 (12.9) 

      Enrolled or completed 1 online diabetes course 1 (3.2) 

      Enrolled or completed 2 online diabetes courses  2 (6.5) 

      Enrolled or completed 3 online diabetes courses 1 (3.2) 

Have used the “Diabetes management in general practice: Guidelines for 

Type 2 diabetes”.  

23 (74.2) 

Preferences for education methods  

Table 7.4 shows (a) the nature of type 2 diabetes education that GPs had 

completed during the previous three years from mid-2008 to mid-2011, and (b) 

forecasts of the types of education that GPs believed they would use to learn more 

about type 2 diabetes in the future. 

Comparing the preferred methods for type 2 diabetes education between (a) 

what GPs had used in the past three years and (b) the methods that they believed they 

would utilise in the future, the top two most preferred methods remain the same: 

attendance at face-to-face activities including conferences, seminars, and lectures, and 

the use of print-based materials. However, GPs reported an interest in future access to 

structured online learning tasks such as active learning modules (ALMs), which were 

ranked the third most preferred method of accessing diabetes education compared with 

a fifth ranking at the present. 
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Table 7.4. Recent past and predicted future utilisation of type 2 diabetes education 

resources 
Type of diabetes educational 

resources 

Frequency of each form of type 2 

diabetes education completed 

during the past three years (mid-

2008 to mid-2011) (%) 

Frequency of each educational 

form that respondents believed 

they would utilise to learn more 

about type 2 diabetes (%) 

Conferences/seminars/lectures  25 (80.6) 23 (79.3) 

Print-based materials 23 (74.2) 18 (61.2) 

Interactive workshops 11 (35.5) 10 (34.5) 

Accessing clinical guidelines 11 (35.5) 11 (37.9) 

Structured online learning tasks 9 (29.0) 14 (48.3) 

Self-directed online 

research/reading 

8 (25.8) 6 (20.7) 

Clinical audit/case reviews 6 (19.4) 6 (20.7) 

Multimedia materials (e.g., video, 

audio, or CD-ROM) 

5 (16.1) 4 (13.8) 

Interactive tele- or video- 

conferencing 

1 (3.2) 2 (6.9) 

Research investigation or 

participation 

1 (3.2) 0 (0.0) 

None 0 (0.0) NA a 

Others 0 (0.0) 0 (0.0) 

Note. GPs could list more than one form of type 2 diabetes education. 
a NA =  not applicable. 

 

A Fisher’s Exact Probability Test, was conducted to examine the association 

between age group, ≤ 51 years and 52+ years, and the forms of type 2 diabetes 

education that respondents believed they would utilise in the future. The results 

indicated no significant association between age group and self-reported future access 

to forms of type 2 diabetes education (p > 0.05; see Table 7.5). The results, however, 

indicated a trend towards younger GPs favouring structured online learning tasks 

compared to older GPs (p = .06). 
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Table 7.5. Fisher’s Exact test between age groups and forms of future utilisation of 

type 2 diabetes education 
Forms of type 2 diabetes education that respondents will 

utilise to learn more about type 2 diabetes 

Fisher’s Exact Test 

(Exact Sig (2-sided)) 

Conferences/seminars/lectures  p = .16 

Print-based materials p = 1.0 

Interactive workshops p = 1.0 

Accessing clinical guidelines p = .12 

Structured online learning tasks p = .06 

Self-directed online research/reading p = .65 

Clinical audit/case review p = .39 

Multimedia materials p = .59 

Interactive tele- or video-conferencing p = .22 

Research investigation/participation a 

Note. a Could not calculate for Fisher’s Exact Test. 

Characteristics of online learning that may influence participation in 

online CME  

Respondents rated the degree to which the characteristics of online learning 

influenced their participation in online CME (see Table 7.6). Whilst respondents rated 

the convenience and flexibility of online learning highly, their ratings on the 

opportunities for interactive learning were considerably lower. 

Table7.6. Ratings of the influence of online learning characteristics on participation in 

online CME 
Characteristics of online learning The degree of influence on 

undertaking online CME 

Mean a (SD) 

Convenience of completing the module at any time or location. 2.55 (0.77) 

Flexibility to complete and save small sections at a time. 2.45  (0.77) 

The quality of information available online. 2.42  (0.72) 

Ease of access to information via the internet. 2.40  (0.81) 

Immediate access to feedback and correct answers when completing quizzes. 2.33  (0.80) 

Ease of use/completion of CME activities. 2.29 (0.78) 

Ease of obtaining CME credits. 2.16  (0.74) 

Access to technical support online if difficulties are encountered. 1.90  (0.83) 

The use of case-based information and discussions. 1.81  (0.79) 

Access to other useful links and resources. 1.77  (0.77) 

Facilitator's regular input/participation in the discussion board. 1.55   (0.72) 

Additional face-to-face interaction with facilitators and peers to complement 

the online learning activity. 

1.45   (0.62) 

The opportunity to communicate/interact with peers and other health 

professionals online (e.g., via discussion boards). 

1.42  (0.62) 

Note. a Mean was calculated from a three-point Likert scales ranging from 1 (no influence), 2 (moderate influence) 

to 3 (strong influence).  
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Awareness of the Active Learning Module (ALM) on type 2 diabetes  

Whilst all participating GPs had been mailed information about the online 

ALM, only 18 GPs (58.1 %) indicated that they had heard about the online ALM. 

When asked about how they had heard about the online ALM, respondents indicated 

that they were aware of the program based on: information via the invitation postcard 

(56.5 %); via participation in the short cross-sectional survey (34.8 %); or via a 

conference, seminar, or by reading an article (8.7 %). No respondents had heard about 

the online ALM via their colleagues. 

Of the 18 GPs who were aware of the online ALM, three (16.7 %) had 

registered to access the module, eight (44.4 %) stated that they would register later, and 

seven (38.9 %) indicated that they did not intend to register. 

Of the 13 GPs who had not heard about the online ALM, six (46.2 %) 

expressed a desire to register for the module, whereas seven (53.9 %) did not intend to 

register. 

Factors influencing respondents undertaking the online ALM  

Three GPs (9.9 %) who had registered and completed the module reported on 

the factors that they believed influenced them to undertake the online ALM.  

 The strongest influence was the availability of information on evidence-based 

guidelines for clinical management of type 2 diabetes.  

 Factors rated as a moderate to strong influence included: a need to update 

knowledge regarding screening, initial assessment and diagnosis; no cost to 

complete the online ALM; and the availability of the information about 

effective use of oral medications and insulin treatment.  
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 The need to obtain QI & CPD points and the occurrence of recent patient 

problem(s) were rated as moderately influential, whilst the need for specialist 

advice for complex patient issues was rated as having no influence. 

Beneficial aspects of the online ALM  

Respondents who had completed the module identified the useful and beneficial 

aspects of the online ALM.  

 All (N = 3) were in agreement that: they were able to learn at their own pace; 

they received enough instruction in the use of module; the instruction they 

received through this program was motivating; the online ALM was practical 

and useful; the case studies were applicable to their practice; and overall, the 

content was clear and easy to understand.  

 Two agreed that they were able to immediately access feedback and correct 

answers when completing quizzes, whilst the other one did not.  

 One indicated that he received adequate help with technical problems; he found 

it easy to manage on the bulletin board; and he was more comfortable 

participating in discussions in this program than in face-to-face courses. 

However, these remarks did not apply to the remaining two respondents. 

 All three believed that communication with either the online ALM facilitator 

and/or other colleagues completing the online ALM was neither relevant nor 

beneficial to them.  

Experiences of the online ALM  

The three GPs who had completed the module also rated their experiences of 

completing the online ALM.  
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 One disagreed that the module took too long to complete, whilst two indicated 

“neutral” (neither agree nor disagree) to this statement.  

 One agreed that the module provided too much simple well-known information.  

 Two agreed that the online ALM provided information they needed regarding 

type 2 diabetes management.  

 Two had adequate access to a computer and/or the internet to readily complete 

the online ALM. 

 Two understood how to access and engage in the bulletin/discussion board 

(e.g., how to post questions and replies). 

 Two indicated that they did not take additional time to explore the 

recommended external links to information and resources. One did not provide 

the answer for this question.  

 All three respondents felt that they possessed adequate computer skills to 

complete the online ALM. 

 There were two statements that were not applicable to the respondents because 

none of them communicated with peers or the research team through the 

discussion forum. Comments included: “there was too little opportunity to 

interact with peers/colleagues”; and “the facilitator(s) did not provide enough 

input or responses on the bulletin board”. 

Reasons for not undertaking the online ALM  

Of the 13 GPs (41.9 %) who stated that they would not register in this ALM, 

eight GPs (61.5 %) provided the reasons why (see Table 7.7). Not enough time to 

complete the online ALM was the most commonly reported reason. 
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Table 7.7. Reasons for not undertaking the online ALM 

Reasons for not undertaking the online ALM 

 

Numbers of GPs  

( N = 8) 

Not enough time to complete the online ALM. 5 

Have recently completed CME on this topic. 4 

I feel I have sufficient knowledge and training to manage type 2 diabetes. 4 

I prefer face-to-face activities (i.e., seminars, workshops). 4 

Poor or no internet access. 2 

I don’t know how/where to get started with the online ALM. 1 

I don’t like completing online learning due to the lack of social/peer 

interaction. 

1 

Not interested in the topic. 0 
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Follow-up Interviews 

Recruitment method and dates  

Thirty-one GPs who completed the short cross-sectional survey were invited to 

participate in brief follow-up telephone interviews.  

Four clusters of interviewees were invited to participate. However, GPs from 

only the first three clusters consented to participate and completed an interview:  

Group 1: GPs who had completed the module (N = 1); 

Group 2: GPs who were planning to register for the module at a later date (N = 5);  

Group 3: GPs who did not wish to register for the module (N = 2); and  

Group 4: GPs who had registered but not yet commenced the module (N = 0). 

Demographic data 

Table 7.8 displays the demographic data of the eight interviewees. 

Table 7.8. Demographic details of the interviewees 

Code Gender Age 

(years) 

Years in 

general 

practice 

 

Estimated 

number of 

online CME 

programs 

completed in 

the past five 

years 

Enrolled or 

completed 

other 

diabetes 

education in 

the past 

three years 

Undertaken 

other online 

diabetes 

course during 

the past three 

years 

A1 Male 30 1 >5 No No 

B1 Male 59 32 1-5 Yes No 

B2 Male 33 3 >5 No No 

B3 Male a 28 1-5 No Yes 

B4 Female 34 6 >5 Yes Yes 

B5 Male 43 12 1-5 No No 

C1 Female 58 30 1-5 Yes No 

C2 Female 57 10 1-5 No No 

Note. a Missing value 

Perceptions about online CME  

Seven interviewees reported having positive attitudes to online CME, including 

its convenience, usefulness, simplicity, a good method to keeping up-to-date, 

flexibility to complete at their own place and time and to serve their own learning 
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needs, reduced cost, reduced time away from the work place, and relevance to GPs 

who are in rural and remote areas: 

[Online medical education is] a great tool. I definitely feel that it is 

one of the best tools around for us and especially like us who are in 

regional remote areas who can’t get access to regular teaching 

sessions. You can do it in your free time, lunch-time or even at home. 

I feel one of the best tools is the gplearning [RACGP online 

professional education website] (B2) 

I think online learning certainly is useful. It is convenient... 

obviously online is much more readily available today for us, so 

even don’t leave our places (B5) 

Two participants stated that advantages of the online CME are flexibility, and 

reduced time away from the work place: 

 [The advantage of online medical education is]the flexibility, can do 

it at your own place and time. Don’t have a fixed schedule that you 

have to run to get [to] it (A1) 

The best thing of online is you don’t have to go anywhere you can do 

it from your home (C1) 

However, one participating GP, who did not register in the module, reported 

that limitations relating to her internet access, IT knowledge and computer skills made 

her choose other educational options more easily accessible to her:  

It is easy way for those who are fairly computer literate to get the 

CPD point. [They] don’t need to go for an expensive conference. I’m 

not technologically advanced, so still look for easily accessible 

conferences (C1) 
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Experience in online medical education in the past 

All participants had undertaken online medical education in the past. One 

believed that online medical education was only suitable for some topics: 

Some educational topics e.g. mental health that may not have access 

to local activities or other topics that you are interested in, online 

has been very good to some of these aspects to access (B1)  

One GP indicated that he had always had good experiences of using online 

learning activities in the past:  

So far everything has been good... in Australia I found the 

gplearning, and there are like few others like ThinkGP, MD 

Briefcase, I have registered with most of them. I do the learning 

programs which are there if there is anything interesting going on 

(B2) 

  In contrast, another participant referred to the challenges of accessing online 

education about specific topics and the time required to do so:  

...difficulties in accessing, accessing things like some difficult topics 

some disease such as musculoskeletal, cardiovascular, EKG, 

sometimes it’s hard. Sometimes I can’t get it in time (B3) 

Another participant talked about the challenges of some online CME programs, 

and the simplicity of accessing traditional print materials: 

I think certainly there is lots of information which is helpful. I’ve 

done very different online things... I certainly did one interactive 

component that has not worked well at all... I often probably prefer 

to read things in magazine or book... (B5) 
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The affordability of online learning was identified as an important factor in 

decisions about which CME to undertake:  

I work part-time so money is a factor, and I found an online learning 

service called MD Direct or something like that and it doesn’t cost 

me anything and I can get my points up. Yes, cheapness of 

accessibility is the main factor (C1) 

Reasons for non-participation in the online ALM  

Participants identified numerous reasons for their non-participation, including 

the belief that the program was too simple for their needs, the GP had enough CME 

points, and the GP did not prefer using the online method:  

...a program is very very simple... I really don’t like computer very 

much. I just thought I had enough points up for this triennium and  I 

just thought look I don’t really need the extra trip of having to waste 

time with the  computer again so that is that only reason (C1)  

Another participant highlighted the issue of limited time as a barrier to 

participation:  

Purely, because I’m just so tired every night. It was the last thing I 

want to do before I went home. I thought would be a good learning 

module and a good way to learn but I just didn’t have time (C2) 

Preferred learning methods for CME 

 Five participants stated their preferences toward face-to-face learning 

activities: 

I prefer face-to-face activities. If there is no time, online is second 

facility (B3) 
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Another participant indicated that whilst face-to-face sessions are valuable 

learning experiences, online is far more accessible in rural and remote locations:  

Online, as I said earlier mostly because of the accessibility. We live 

2.30 to 3 hours away from the city and we manage to get some face-

to-face learning activity here, actually like once every two months. 

For face-to-face, it depends on what is being thrown out there, for 

example I tend to go for certain places my favourite is Brisbane or 

certain conferences and courses. We know these are the best ones to 

go to for learning activities (B2)  

Two others preferred a balance between online, face-to-face and other forms of 

CME:  

It depends on the program if something like this module, I prefer 

online but if something more manual or difficult I prefer face-to-face 

(A1) 

.... online will be something I will use but I would like to balance 

other forms of other education as well  (B5) 

Preferred characteristics of online learning 

Participants identified and discussed favourable characteristics of online 

learning. 

Interactive features. Five participants agreed that online CME programs 

should include interactive features e.g., online chat, discussion board, specialist 

consultation forum: 

Interaction in the programs such as discussion is going to be very 

useful (A1) 
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Group responses make a difference if you have a kind of group doing 

it and you form a kind of online chat. Areas become a lot of easier to 

finish and remain interested which is the most difficult thing (B1) 

One stated that online discussion boards addressed the barrier of geographical 

distance:  

I do use interactive features like discussion boards and it absolutely 

useful... we use web conference because we can’t go to 

meetings.....as it takes three hours drive so we go online. We see 

each other and also interact on the activity board so if there is 

anything going on we can actually input our view on there (B2)  

One suggested having discussion in the form of question and answer via email 

with the specialists:  

... I think if it is more like questions like brief email to specialists 

with an answer will be good, but face-to-face or conversation with 

the specialist in real time I think it’s going to be very hard  (B4) 

Short answer questions or quizzes. Two participants indicated that they 

preferred online CME programs to include short answer questions or quizzes to 

facilitate learning: 

...I think the questionnaire, a short answer question, is useful (B1)   

...a little bit of quiz at the end will be good (B4) 

Case studies. Case studies were also stated as one of the preferred online 

learning features by three participants (B3, B4, C1): 

...case studies would be very nice... (B4) 
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...the one that I coped with before there was a case study with 

questions afterward.  Short answers based on case studies I found 

very easy to do (C1) 

Reputable program. Two participants considered that the online program 

should be developed by reputable education providers: 

...it has to be presented by reputable specialist...ideally not designed 

by drug company in case of bias...(B4) 

...think carefully about who is supporting it and what the potential 

biases might be in the course. Some education that is free usually 

comes with some sponsorship or advertising so I certainly need to 

think about that...(B5) 

Assessment and feedback. One participant stated that assessment and 

feedback were preferred features of online education: 

...if you get score of the end, it’s like some kind of feedback and some 

kinds of indications of how you have done (B1) 

Continuing Professional Development (CPD) points. One participant 

highlighted that CPD points make a CME program attractive to those GPs who require 

points: 

...the CPD points that people will get from RACGP. It probably will 

be quite important for some GPs...(B4) 

Guidelines summaries. One GP stated that one of her preferred features of 

online learning is the summary of information about evidence-based best practice: 

...it has to have some kinds of treatment pathways and guidelines 

summary will be great... (B4) 
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Up-to-date information on medication management.  One GP highlighted 

the importance of up-to-date information: 

...up-dated information about different sorts of diabetes based 

medication that is available, just a bit of current education about 

medication using evidence will be great, different medications as to 

what sort of patient groups will be suitable for which group of 

medication  (B4) 

Quality of information. Quality of information was another feature that one 

GP listed as a preferred online feature: 

Certainly looking for good quality information... the overall quality 

of the education is something that must be important first (B5) 

Difficulties in online medical education learning  

Four participants reported they had no difficulty in using online medical 

education learning programs. However, other participants identified several difficulties 

associated with online learning: 

Internet connection and speed 

Sometimes depends on the speed on internet but not particularly 

(B2) 

 I think it is a good way of getting into education. If I did have the 

internet connected at home I would do some but because I don’t 

have the internet at home I live in the bush in sort of mountain 

country we get a lot of blackouts. Internet connection is not very 

reliable so I think if I eventually get the internet I will do it. I think it 

is a good way to learn (C2) 
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Limited time to complete detailed online modules 

Take lots of time to complete... It takes time outside of consultation, 

so it takes certainly amount of family time (B1) 

Learner isolation 

It does isolate you...you become more and more isolated ...no 

interaction with other people...an example, diabetes, it’s not easy to 

do a group diabetes update on insulin management or those sorts of 

things because it may take 6 hours...we have to sit in front of 

computer for 6 hours. That is the difficulties in online stuff, if you 

don’t have a kind of cohort or attached to a group (B1) 

Insufficient computer knowledge and skills 

...when I have done it in the past because I had to get some points 

up. Generally my husband who is much better on computers than I 

am helping me. I really do not get along very well with the 

technological things (C1) 

Suggestions for improvement 

Three participants identified ways in which online CME programs could be 

improved. One participant suggested the use of more regular feedback throughout the 

online module: 

The Monash diabetes one has difficulties in accessing. I think may be 

because I need some sort of feedback to get you going I guess. For 

the feedback, I think the email helps a lot.  You don’t feel alone I 

guess. I did a demo sort of course online. It lasts 20 weeks which is 

fairly long sort of thing. Every fortnight in this course we had a 

group session. We had somebody chose online and 4-5 people 
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discuss using interactive program and that was quite useful because 

it kept you up to speed and we presented kind of cases from your 

work online and kept you going and made the time fly (B1) 

The same GP suggested that the program should enable participants to see other 

learners’ responses to the program to get the idea of doing the same as others. Peer 

group comparison was thought to be helpful: 

... the one I did showed you responses from people across the world. 

You just answer question and then look at other areas of responses. 

You get the idea I guess when you do this thing people over Australia 

or whatever doing the same thing or using same medication in much 

the same way (B1) 

Another participant suggested a way to improve online learning programs by 

offering certificates at the end:  

...In UK we also used to have these learning activities we even got a 

certificate after every course so it depends on the extent of learning 

activities in the course. It is the best way to do it (B2) 

One GP stated that interactive components in the online program would be 

useful: 

 ... I think when it has interactive components, it is certainly more 

useful. But it’s hard to make that work well... (B5) 

Another GP who completed the online ALM stated that the program was very 

good and made no suggestions for improvement (A1). 

Others  

Participants were asked if there is anything they would like to cover or clarify, 

and some responded to this invitation. 
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The program should provide other interesting topics, such as diabetes in more 

advanced treatment, cardiovascular disease (CVD), and chronic kidney disease (CKD): 

...learning needs such as cardiovascular diseases, hypertension, 

hyperlipidemia that is the main thing. Sometimes I can go online and 

learn something about diabetes and more advanced treatment 

includes cardiovascular diseases and renal disease (B2) 

One GP pointed out that in order to know which online program is good, it 

needs evidence from a trial that examined the program. This points to the need for 

evidence-based medical education to support courses or programs and rigorous 

evaluation for those CME programs: 

I think it seem to be there is increasing number of online educations. 

It certainly can be hard to know which is best unless there is a trial 

and to see whether a program is any good, instead of just using it 

(B5) 

Chapter Seven Summary 

The quantitative study 

The short cross-sectional survey was conducted to explore respondents’ 

awareness of and experience with the online ALM. The principal findings from this 

study were as follows: 

 Most participating GPs had some experience in online CME and almost half 

had undertaken online diabetes education. 

 Face-to-face educational activities such as conferences, seminars and lectures 

were the most preferred for type 2 diabetes education in the previous three 

years and were predicted to be their preferred method for diabetes education in 
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the future. However, structured online learning such as ALMs will become 

more popular in the future for diabetes education.  

 There was a non-significant trend towards younger participating GPs being 

more likely to utilise structured online learning for type 2 diabetes in the future 

than the older group. 

 Respondents rated convenience and flexibility as the most important 

characteristics of online learning, whereas interactive activities were less 

important. 

 Even though all participating GPs had been mailed information about the online 

ALM, only half were aware of it and almost half had not registered and did not 

intend to register for the program. 

 Insufficient time, having recently completed CME on this topic, having 

sufficient knowledge of type 2 diabetes, and a preference for face-to-face 

activities were the most frequently reported reasons for not undertaking the 

online ALM. 

 The strongest factor influencing the undertaking of the online ALM was the 

availability of information on guidelines for clinical management. 

 Three GPs who had registered and already completed the program agreed on 

the beneficial aspects of the online diabetes program and had mostly positive 

experiences in the program. 

The qualitative study  

Semi-structured telephone interviews were conducted to examine the barriers to 

undertaking and completing the online ALM and other online learning in general.  
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 All participating GPs, not only those who had completed the program, or 

planned to register, but also those who did not wish to register for the diabetes 

ALM, showed positive attitudes to the benefits of online CME. 

 Participants who did not wish to register for the online ALM stated that their 

reasons for participation in online learning in the past were the low cost and 

ease of access to the program, whilst the reasons for non-participation in the 

online diabetes module were time constraints, the simplicity of the program, 

having enough CME points, and in some cases lack of interest in online CME. 

 Half of the participating GPs reported no difficulty with online CME. The 

difficulties that were listed including poor internet connection and speed, the 

time-consuming nature of the activity, isolation, and lack of computer 

knowledge and skills. 

 Only one GP stated his preference for online CME, whereas five preferred face-

to-face activities and two stated their preferred methods depended on the nature 

of the programs. 

 Interactive features were the most frequently reported preferred characteristics 

of online CME. Other reported preferred features included case studies, quizzes 

and reputable programs. 

Points for Further Discussion in Discussion Chapter 

 Barriers to GPs undertaking and completing the online ALM, based on the 

findings of the mixed methods study. 

 Barriers to GPs undertaking and completing the online ALM, based on the 

findings of the systematic review (Study 3).
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Introduction 

This chapter examines and discusses in detail the findings as they relate to three 

key research questions. 

Research question 1: What are the current knowledge, attitudes and practices of 

rural and remote GPs across Australia regarding type 2 diabetes management? 

Findings from the national cross-sectional survey will be discussed in relation to this 

question. The national cross-sectional survey recruited a population sample by 

applying inclusion criteria comparable to those for the quasi-experimental study. 

Therefore, the comparison of the results of the national cross-sectional survey and the 

quasi-experimental study will be discussed. 

Research question 2: Is the online type 2 diabetes ALM effective in changing 

GPs’ knowledge, attitudes and practices? The key findings of the quasi-experimental 

study will be discussed in relation to this research question. These findings will be 

compared to the results of the systematic reviews of evidence for the effectiveness of 

online CME, and the effectiveness of type 2 diabetes education interventions. 

Research question 3: What are barriers to GPs undertaking and completing the 

online ALM and other online CME in general? The findings of the short cross-

sectional survey and semi-structured interviews will be discussed and compared with 

the findings of the systematic review of barriers to online CME participation. 

The key findings across the studies will be summarised and discussed, 

including recommendations from the national cross-sectional survey, the future of 

online CME in Australia and the future of type 2 diabetes education for Australian 

rural and remote GPs. 
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The key limitations of the research conducted under this doctoral program were 

the low participation rates and slow responses from participating GPs. These 

limitations, among others, will be discussed. The strengths of the research and research 

findings will also be highlighted. 



 

 

246 

 

Summary of Results 
Tables 8.1 and 8.2 summarise each of the research studies conducted within this doctoral program. 

Table 8.1. Overview of PhD studies 
Study/ 

Data 

collection 

period a 

National cross-sectional survey  

(Study 4)/ 

November 2011 to April 2012 

Quasi-experimental study  

(Study 5)/ 

May 2011 to March 2013 

Mixed methods study 

Short-cross sectional survey  

(Study 6)/ 

November 2011 to April 2012 

 

Semi-structured interviews 

(Study 7)/  

April 2012 to May 2012 

Aims Examine the current knowledge, attitudes 

and practice problems of Australian rural 

and remote GPs regarding type 2 diabetes 

management. 

Test the effectiveness of the online 

ALM on GPs’ learning outcomes as 

measured by changes in diabetes 

knowledge, attitudes and reported 

practices before and after the education 

intervention. 

 

Explore GPs’ awareness of the online 

ALM and examine the barriers to GPs 

undertaking and completing the online 

ALM and online learning in general. 

 

Explore GPs’ attitudes to online CME 

and identify barriers to GPs undertaking 

and completing the online ALM and 

online learning in general. 

Population 

sample 

Practising GPs in six states and the 

Northern Territory in Australia, 

representing the total number of rural and 

remote GPs b in towns with populations 

of 10,000 to 30,000. GPs in the 

intervention towns of the larger NHMRC 

study were excluded. 

 

146 GPs located in the 11 intervention 

towns of the NHMRC study. The towns 

were in NSW and Qld and had 

populations of 10,000 to 30,000. 

146 GPs located in the 11 intervention 

towns of the NHMRC study. The towns 

were in NSW and Qld and had 

populations of 10,000 to 30,000. 

GPs who completed the short cross-

sectional survey. 

Setting Rural and remote general practice. 

 

Rural and remote general practice. Rural and remote general practice. Rural and remote general practice. 

Analyses 1. Frequency distribution.  

2. Pearson correlation.  

3. T-test and one-way analysis of variance 

(ANOVA).  

1. Frequency distribution.  

2. Chi-square tests.  

3. One-way repeated measures 

ANOVA.  

4. Effect sizes. 

 

1. Frequency distributions. 1.Content analysis according to the 

thematic framework. 

2. A comparative analysis among themes 

and transcripts.  
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Study/ 

Data 

collection 

period a 

National cross-sectional survey 

(Study 4)/ 

November 2011 to April 2012 

Quasi-experimental study 

(Study 5)/ 

May 2011 to March 2013 

Mixed methods study 

Short cross-sectional survey 

(Study 6)/ 

November 2011 to April 2012 

 

Semi-structured interviews 

(Study 7)/   

April 2012 to May 2012 

Number of 

participating 

GPs/ number 

of invited 

GPs 

 

209/854 Pre-ALM test 14; Post-ALM test 4; 

Follow-up test 4/ 146 

31/146 8/31 

Key findings GPs reported:  

-Deficits in knowledge about screening, 

assessment, and prevalence and 

knowledge about medical management. 

-Least confidence in providing effective 

insulin treatment; managing 

complications of diabetes; and managing 

care plans and team care arrangements 

using Medicare items. 

-Strongest learning need related to 

pharmacological management.  

-Poor accessibility to specially-trained 

nurses and allied health professionals. 

-No statistically-significant differences 

of knowledge and attitudinal scores at 

pre- and post-ALM. 

-Three participating GPs reported 

changes to their clinical practices after 

the online ALM. 

-Limited inferences due to small 

numbers of responses. 

-Only 18 GPs (58.1 %) reported being 

aware of the online ALM.  

-Insufficient time was the most 

frequently reported reason for ALM 

non-participation. 

- GPs who completed the online ALM 

reported no difficulties in doing so. 

- Most participants stated a preference for 

face-to-face CME activities. 

- All participating GPs had positive 

attitudes to online CME. 

-Reasons for ALM non-participation 

included: time constraints; perceptions of 

the online ALM as too time-consuming; 

too simple; had enough CME points; 

limited internet access and preference for 

face-to-face activities. 

-The most preferred characteristic of 

online CME was interactive features.  

Note. a This period excluded the time for study preparation, instrument development and pilot study. 
b Rural and remote according to the ARIA plus classification. 
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Table 8.2. Overview of systematic review studies  
Systematic 

review 

 

Effectiveness of GPs’ type 2 diabetes CME (Study 1) 

 

Effectiveness of GPs’ online CME (Study 2) Barriers to online CME (Study 3) 

Aims 

 

Assess the effects of type 2 diabetes education 

interventions specifically targeting practising GPs, and 

where possible, those practising in rural and remote 

locations. 

 

Assess the effects of online education interventions 

specifically targeting practising GPs. 

Examine the barriers or difficulties to GPs 

undertaking and completing online CME learning. 

Databases 

 

From the earliest date of each database to July 2013 

through the Cochrane Library, Pubmed, Ovid 

MEDLINE, Scopus, EMBASE, Informit, Google 

Scholar, ERIC and a supplemented review of reference 

lists from each article obtained. 

 

From the earliest date of each database to September 

2013 through the Cochrane Library, EMBASE, ERIC, 

Scopus, Ovid MEDLINE, Informit Health Collection, 

and Google Scholar. 

 

The search was performed from the earliest date of 

each database to June 2013 through EMBASE, 

Scopus, Ovid MEDLINE, and Google Scholar. This 

search was completed in June 2013. 

 

Eligible reviewed 

studies 

 

Thirteen studies out of 1,255 met the eligibility criteria. Eleven studies out of 686 met the eligibility criteria. Twenty articles out of 431 met the eligibility 

criteria. 

Key findings 

 

None were specifically conducted in rural or remote 

areas. Ten studies were randomised trials. Less than 

half of the studies (5/13, 38.5 %) found a significant 

improvement in at least one of the following outcome 

categories: satisfaction with the program, knowledge, 

and practice behaviours. There was little evidence for 

the impact of GP education interventions on patient 

outcomes. Of the five studies that examined patient 

outcomes, only one found a positive impact - a 

reduction in patient HbA1c.  

Six studies were randomised trials. Most studies (8/11, 

72.7 %) found a significant improvement in at least one 

of the following outcome categories: satisfaction with 

the program, confidence, knowledge, self-reported 

practice changes. There was little evidence for the 

impact of online CME on patient outcomes. Knowledge 

was most commonly measured: no studies evaluated all 

categories. Variability in study design, characteristics 

of online and outcome measures limited conclusions 

about the effects of online CME. 

 

Difficulties in online CME learning can be classed 

into four main domains: structure; learners; 

facilitators; and the online program itself. The 

majority of perceived barriers were those related to 

the users themselves. The most commonly reported 

barriers related to user attitudes and behaviours. 
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Research Question One: What are the current 

knowledge, attitudes and practices of rural and 

remote GPs across Australia regarding type 2 diabetes 

management? 

The national cross-sectional survey offered a snapshot of current knowledge, 

attitudes and practices of GPs, who are the major providers of diabetes care in rural 

and remote Australia(8). 

Knowledge 

GP knowledge was measured using multiple-choice questions (MCQs) and a 

case study format. The total mean knowledge score was satisfactory. However, 

knowledge scores for three sub-categories indicated that the respondents reported 

deficits in knowledge relating to “screening, assessment and prevalence” and “medical 

management” but demonstrated satisfactory levels of knowledge regarding 

“complication management”.  

Respondents demonstrated deficits in knowledge relating to screening, 

assessment and prevalence. Despite the guidelines’ recommendations to the contrary, 

many respondents believed they should screen the following groups of people: obese 

children, obese adults aged 30 years and over, and all women with poly cystic ovarian 

syndrome. This indicated that the respondents’ views regarding screening of possible 

high-risk groups are at odds with the guidelines, and they may be unnecessarily 

screening patients at increased health cost. Respondents demonstrated deficits in 

knowledge regarding the prevalence of type 2 diabetes. Having knowledge of 

prevalence data can assist GPs to plan for effective disease management in their 

practice and community. Shaw and Chisholm(154) suggest that knowledge of the 

epidemiology of type 2 diabetes and metabolic syndrome should be applied to 
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community interventions, targeted risk groups and individuals. GPs have a major role 

in individual interventions, are in the best position to target “at-risk” individuals and 

provide appropriate screening, and to impart knowledge to patients in a pre-diabetic 

state to take preventive action. However, our findings suggest that GPs may first 

require a better understanding of risk factors for type 2 diabetes. 

Respondents demonstrated lack of knowledge in medication management, 

including both oral medication and insulin. Slightly more than half said they would 

commence insulin treatment themselves with the patient, whilst the remainder would 

refer patients to specialists or diabetes educators to commence insulin. This may 

suggest three possibilities. Firstly, despite difficulties in accessing specialists and allied 

health professionals in rural and remote locations, GPs still prefer to refer patients to 

specialists or other professionals because they lack confidence and/or skills to initiate 

insulin treatment themselves. Secondly, GPs who have easier access to specialists 

and/or allied health professionals may prefer to do so. Thirdly, with limitations to 

access to specialists and allied health professionals in rural and remote locations, GPs 

have to commence insulin treatment themselves. Our suggestion at this point of time, 

where access to specialists remains limited, is that GPs should be equipped with 

greater knowledge and skills to initiate insulin treatment by themselves.   

Almost one quarter of participating GPs believed that they should use patients’ 

self-monitoring of blood glucose results to initiate and adjust oral hypoglycaemic 

agents, and almost half did not know Repaglinide has the same effect as Gliclazide and 

cannot be used in combination. The lack of knowledge could lead to errors in drug 

treatment, complications and hence referral to specialists. In practice, GPs do have 

time to check indications and side-effects by visiting medical software, online web-

sites or consulting with specialists. A basic working knowledge, however, is necessary. 
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The knowledge test allowed us to measure working knowledge, in daily practice, GPs 

are likely to access specific information from various sources as required(155-157). 

Whilst we acknowledge that GPs frequently access information, it is reasonable to 

expect that they have a sound working knowledge of diabetes care. 

Attitudes  

Respondents’ attitudes were measured from the perspective of self-confidence 

and self-efficacy in managing type 2 diabetes and its complications. Two sets of 

attitudinal questions were used. The first assessed respondents’ beliefs regarding their 

management of type 2 diabetes. The respondents rated their level of agreement on 

eight attitudinal items. The second attitudinal scale measured respondents’ level of 

confidence regarding type 2 diabetes management by rating their degree of confidence 

from “not at all” to “very confident”. The majority of respondents agreed that 

guidelines for type 2 diabetes management were useful in providing evidence-based 

diabetes care for their patients. However, fewer than half reported that they kept up-to-

date with new technology and treatment regarding type 2 diabetes. The level of 

confidence was high in “assessment, testing and diagnosis”, “assisting patients to make 

lifestyle changes and/or reduce risk factors”, and “effective use of oral medications”, 

but lower in the area of “effective insulin treatment”. 

 Respondents’ feelings of self-efficacy were measured for specific aspects of 

diabetes management. The findings from the national cross-sectional survey showed 

that the respondents reported deficits in both knowledge and confidence in the area of 

insulin management. Analysis indicated a significant strong relationship between 

knowledge and confidence in this area. This suggests that in order to gain confidence 

in effective insulin management, GPs need sufficient knowledge in this area. 
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However, in the national cross-sectional survey, knowledge and level of 

confidence in other areas of diabetes management were not related. Despite the finding 

of a mean Likert score showing respondents were confident in the use of oral 

medications, the Pearson correlation coefficient showed no significant relationship 

between knowledge and confidence in oral medication management (see Table 5.11 in 

Chapter Five). A possible reason for this contradictory result is related to the 

introduction of new oral medications in the past few years. Respondents’ confidence in 

the use of medications may in fact be referring to their use of old medications with 

which they are more familiar.  

On the other hand, respondents reported sound levels of knowledge in regard to 

management of complications. However, this did not translate into similar levels of 

confidence in managing these complications. It may be that the respondents have a 

sound understanding of complication management, but typically refer patients with 

complications to specialists, thus not building experience and confidence themselves. 

It is important to note that many factors that influence confidence and self-

efficacy, not just knowledge. In these findings we may be showing evidence of the 

inconsistent relationship between knowledge and confidence.  These findings 

correspond in part to those reported by Tracy and colleagues(158) comparing GPs’ 

self-assessed level of knowledge with a more objective measure of actual knowledge. 

In this study, GPs were tested using a written 50 item true-false test on the topics of 

thyroid disease and type 2 diabetes. GPs’ perceptions of their own knowledge were 

found not to be indicative of their externally-assessed knowledge. The authors suggest 

that CME or CPD activities should not rely solely on doctors’ self-perceptions to 

assess their learning needs but should also use evidence from a range of sources(74).  
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The ultimate aim of providing education on evidence-based best practice for 

GPs is to keep GPs up-to-date with sufficient knowledge and skills that they can 

translate into practice. Our national cross-sectional survey did not further explore the 

relationship between GP knowledge of best practice and their actual clinical practice. 

However, the gap between evidence-based best practice and actual achievement in 

diabetes practice in Australia is evident in the research literature(19,20,159). Our 

national cross-sectional survey showed that only half of GPs surveyed reported 

keeping up-to-date with new technology and treatment modalities for diabetes. This 

may be one of the reasons for their deficits in knowledge. Deficits in knowledge, 

confidence and gaps in practice, as shown in our survey and recent 

research(19,20,159), may suggest that currently available CME resources are under-

utilised, are not appropriate for GPs’ learning needs, or are not being translated into 

practice.  

Several past studies have examined GPs’ knowledge, attitudes and practices 

relating to diabetes. These studies have reported a variety of deficits in knowledge and 

competence(160-164). Both our study and previous studies(160-164) have examined 

the factors related to knowledge, attitudes and practices, including years worked in 

general practice, age and the use of clinical practice guidelines.  

In our study, there were no significant relationships between years of practice 

and knowledge or attitudes when analysed from several perspectives. Our study 

showed that there was no statistical difference in knowledge or attitudes between GPs 

who had practised 14 years or less and those who had practised for more than 14 years. 

This result is not consistent the somewhat divergent findings of two other 

studies(161,164). Khan and colleagues(164) reported that GPs with one to five years of 

experience had significantly higher knowledge, attitude and practice scores than those 
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with more than five years’ experience, whereas the study of Shera and colleagues(161) 

showed that GPs who had practised for between six to ten years provided significantly 

more correct answers in knowledge and attitudes than those with either fewer or more 

years of practice. Our study showed no difference in knowledge related to years 

worked in general practice. This may relate to the more limited opportunities or 

difficulties to attend educational programs in rural and remote areas(94).  Difficulty of 

access to CME is one of the factors contributing to the lack of retention of the rural GP 

workforce in Australia(165). Rural GPs perceived they had less access to ongoing 

education(166) and they believed they had greater difficulty in attending CME sessions 

than metropolitan doctors(94). Other limitations of rural doctors accessing CME have 

also been reported, including lack of locum cover, the distance to be travelled, and the 

time required(68).  

It is important to note that the cut-off points of years worked in general practice 

in our study were dependent on the number of participant groups created. As we 

collected the actual number of years worked in general practice from participating GPs, 

the years worked in general practice was a continuous variable. We collapsed years 

into three groups. SPSS version 20 made the cut-off points based on the number of 

groups we created in order to ensure each group had equal percentiles based on 

scanned cases. The years in general practice were grouped into three (≤ 14 years; 15-25 

years; and ≥ 26 years). We selected these cut-off points to ensure that the respondent 

GPs had sufficient experience in general practice. However, in order to make the cut-

off points close to those applied in previous studies(38,41), we also broke down the 

years worked in general practice into six groups (≤ 7; 8-14; 15-20; 21-25; 26-30; and ≥ 

31 years) and analysed the differences of knowledge and confidence between these 

groups using one-way ANOVA. The results showed no significant difference 
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regardless of the cut-off points. We therefore reported the results of the three sub-

groups.  

Interestingly, whilst years of practice were not related to knowledge and 

confidence, age was. Respondents’ age is the second factor that we examined in 

relation to whether it related to knowledge of and confidence in type 2 diabetes 

management. The results from our national cross-sectional survey showed that GPs 

aged 50 years and over had significant better knowledge scores than the younger age 

group. There may be some reasons for this. Even though Australian GPs need to 

maintain their registration by earning QI & CPD credit points every triennium, there is 

no compulsion for the education topics to include diabetes. Older GPs may be more 

inclined to complete diabetes programs than younger cohorts. In addition, since older 

doctors may be more likely to have older patients with chronic diseases including type 

2 diabetes, they may have more experience in managing these cases. Whilst we 

identified no differences in the respondents’ reported type 2 diabetes caseloads per 

month between young and older age groups, we did not collect data related to the co-

morbidities of their patients and the total number of type 2 diabetes patients that each 

GP had. 

Nevertheless, these findings are difficult to interpret and are not consistent with 

past research. In a systematic review, Choudhry and colleagues(167) found that 

physicians who had been in practice for more years and older physicians had less 

knowledge, were less likely to adhere to appropriate standards of care, and may also 

have poorer patient outcomes. However, this systematic review involved a range of 

physicians and was not specific to any disease or condition. 

Another factor that we examined was the use of clinical practice guidelines. 

Whilst respondents self-reported that the clinical practice guidelines were one of the 



 

 

256 

 

more influential factors in their decisions regarding diabetes management, only two-

thirds reported that they had used the key clinical practice guidelines produced by the 

RACGP and Diabetes Australia(17). It is noteworthy that GPs who had used these 

guidelines did not report greater levels of knowledge of diabetes management than GPs 

who had not accessed the guidelines. The same result was found in a study conducted 

in Estonia(160), where GPs’ knowledge and treatment behaviours regarding type 2 

diabetes patient care were not related to the use or availability of clinical guidelines. 

However, a study by Khan and colleagues(164) reported better knowledge, attitude and 

practice scores regarding type 2 diabetes management among GPs who had relevant 

clinical practice guidelines at their clinic. One of the possible reasons to explain why 

the use of the RACGP guidelines(17) did not improve GPs’ knowledge in our study is 

that, as acknowledged in the literature, reading guidelines alone is not always sufficient 

to change knowledge or practice(160). In addition, the findings of our national cross-

sectional survey showed that there were other sources of education that influenced GPs 

decision-making in their diabetes practice, such as consultation with specialists. 

The findings of our national cross-sectional survey found that the majority of 

respondents expressed a need to learn more about type 2 diabetes. They stated that 

their most pressing learning needs centred around medical management, and in 

particular, effective insulin treatment. This finding corresponded with the knowledge 

scores relating to medical management, highlighting the need for further educational 

programs addressing these topics. This has important implications for rural practice, 

where specialists and endocrinologists are less available, thereby increasing the 

demand for greater levels of expertise among GPs. Respondents expressed a need for 

more information on insulin management, despite the fact that the guidelines on type 2 

diabetes management(17) include a guide to insulin treatment, when to start, choices of 
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insulin, insulin delivery, and types available. In the present study, the majority of 

participating GPs agreed that guidelines on type 2 diabetes management were useful. 

However, additional information within the guidelines that serves GPs’ needs is still 

required. The addition of training and educational programs on insulin management is 

an important consideration for medical educators, as GPs are expressing a need for 

more information. However, this needs to be balanced with GPs’ perceptions regarding 

their role in insulin initiation and management. 

This national cross-sectional survey also explored GPs’ preferences for and 

utilisation of educational activities relating to type 2 diabetes management. Although 

conferences, seminars and lectures are currently the most preferred options for type 2 

diabetes education, a large number of respondents indicated they would use structured 

online learning in the future. Given that online CME has strong benefits in terms of 

access for rural and remote GPs, further exploration is needed regarding effective 

implementation of structured online learning to promote the adoption of the clinical 

practice guidelines for these GPs(28,168-170). It is disappointing that more GPs did 

not take up the online program offered as part of this and the broader NHMRC 

research project.  

Difficulties in GP practices regarding type 2 diabetes management    

GP clinical practices were examined from the perspective of difficulties that 

GPs encounter in their management of type 2 diabetes.  

Respondents reported practice difficulties regarding type 2 diabetes 

management related to four domains: system of care; clinical management; patients; 

and others. Limited access to specially-trained nurses and allied health professionals 

was the most frequently reported problem, followed by difficulties relating to patient 

compliance, managing care plans, medication- related problems and treating “difficult” 
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patients. Respondent GPs defined their “difficult” patients as those who were 

unmotivated, had poor control of glucose, poor insight, poor lifestyle and low 

socioeconomic status. 

  The problem of lack of access to specially-trained nurses and allied health 

professionals and specialists in rural and remote locations has been widely 

acknowledged in Australia. Findings from our national survey highlight this problem 

with respect to two issues: lack of resources, and sub-optimal use of available 

resources. For instance, our national cross-sectional survey showed the majority of 

participating GPs had at least one practice nurse at their clinic. However, many were 

not specifically trained for diabetes management, including the provision of patient 

education, patient monitoring and recall.  

 Previous studies suggest that nurses have the capacity to extend their scope of 

patient care, particularly in chronic disease management(171-174). Specially-trained 

practice nurses may be a valuable resource in assisting rural and remote GPs in 

managing diabetic patients. Eley and colleagues(175) conducted a study to evaluate the 

acceptability and feasibility of nurse-led chronic disease management in Australian 

general practices. Qualitative data showed that the model was acceptable and 

feasible(175). With the increasing number of patients with chronic illnesses(176,177), 

shortages of GPs in rural areas and increasing GP workloads nationwide(178,179), 

there is a growing body of evidence that increased numbers of practice nurses and their 

roles in Australian primary care could help GPs with chronic disease 

management(174,176-178, 180) and improve the quality of health care(181,182). 

 Many studies have trialled the use of structured diabetes care systems in 

primary care settings. Some of these structured care systems involve the establishment 

of “diabetes clinics” within general practices(183-188). These clinics provide care 
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through teams, which may include physicians, nurses and other primary care providers. 

In Australia, this type of clinic may be referred to as a mini-clinic(187). Evidence has 

shown both positive(183,189) and mixed outcomes(182,184,187,188,190) of such 

diabetes clinics. In addition, these structured programs involve multi-component 

activities, such as education for health care providers and patient education programs. 

It is therefore difficult to know which component produced the positive effects: the 

team-care approach, or the education programs provided for the team-care 

professionals, or a combination of both. 

GPs who participated in the national cross-sectional survey reported an 

awareness of the benefits of a team approach to diabetes management, in which GP, 

patient, diabetes educator, ophthalmologist, podiatrist, and dietitian are included. 

However, our national cross-sectional survey also showed that GPs were less likely to 

regard an endocrinologist as being part of the team-care approach. This likely reflects 

the lack of endocrinologists working in rural and remote areas. The importance of a 

team approach was also highlighted in the significantly higher confidence levels of 

respondents regarding type 2 diabetes management when they had other health 

professionals on site to assist with diabetes care. Previous studies conducted outside 

Australia have shown mixed results of teamwork in diabetes care. Some studies 

highlight the positive impact of team care(191-193), whilst others fail to do 

so(194,195).  Our study did not explore whether participating GPs used the team-based 

approach at their practice, nor whether this approach is effective in changing behaviour 

or health care outcomes. Future studies are needed to examine the effectiveness of, and 

barriers to, the team-based care approach to diabetes management, particularly in rural 

and remote Australian locations. This point is of particular importance, given the 

difficulties that rural and remote GPs face in gaining timely and ready access to 
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specialists, diabetes educators, specially-trained nurses and allied health professionals, 

and other health facilities. Whilst most of the responding GPs had some access to 

specialists and allied health professionals, many stated difficulties in readily accessing 

assistance when needed, placing the burden of care on the GPs themselves. The 

Australian Government Department of Health and Ageing (DoHA) have offered 

Medicare rebates for GPs to have video consultations with other specialists in a distant 

location since July 2011(196). This tele-health service provides an option for rural and 

remote GPs to access other medical specialists. However, there is limited evidence for 

the effectiveness of this delivery method in the Australian primary health care 

setting(197). There is a need for future studies to examine its effectiveness and also 

barriers in applying this service in rural and remote GP settings.  

In addition to resource problems, our survey also indicated difficulties in 

meeting GPs’ educational needs. CME providers need to be cognisant of these 

difficulties and tailor their programs in a manner that is responsive to these difficulties. 

Limitations of the national cross-sectional survey 

Our national cross-sectional survey findings are based on a relatively 

representative sample of GPs when compared with the GP National Workforce(152). 

The survey was conducted with GPs in clearly defined rural and remote areas using the 

ARIA plus classification index value of 2.4 and greater, which included GPs in outer 

regional, remote and very remote areas of Australia with town populations of 10,000 to 

30,000. Findings from this study may only be generalised with some caution to GPs 

practising in similar locations across Australia. 

While response rates of 70.0 % or higher are considered good(198), the 

response rates of medical practitioners are often lower than 30.0 %(198-201). Our 

national cross-sectional survey had a moderately low response rate of 24.5 %. Whilst 
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this is relatively typical response rate for general practice research (c.f. the BEACH 

study 2010-2011(11)), it limits the conclusions that may be drawn from the findings 

and raises concerns about response bias(202). Despite this, our survey findings were 

published in a refereed journal(203).
 

In Australia and elsewhere, the recruitment into and retention of GPs in 

research is disappointing(204-209). One study reported that GPs’ response rates are 

lower than for any other population(199). There is also evidence of a decline in GP 

response rates over recent years(200,210-212). Before implementing our national 

cross-sectional survey, we examined the evidence from previous systematic reviews 

and meta-analyses for recruitment methods to increase survey response rates(147-151) 

(See Table F1.1 in Appendix F). Unfortunately, the majority of these evidence-based 

strategies did not specifically target general practitioners but included multiple health 

profession populations. We are also aware that there are no current reviews specifically 

targeting methods to increase GP response rates to surveys. Our national survey 

utilised some, but not all evidence-based methods, primarily due to our limited 

research budget. We also employed some of the strategies that have been reported as 

having no effect (see Table F1.2 in Appendix F). We used a booklet questionnaire 

rather than stapled pages because we believed it enhanced the appearance and usability 

of the survey. More general questions were placed at the start of our questionnaire 

because this was a logical progression of questions. We sent the questionnaire to GPs’ 

work addresses rather than home addresses because they were available from a public 

domain source and this was regarded as most appropriate. We provided an online 

version of the questionnaire along with a traditional postal paper-based questionnaire 

in order to increase GPs’ response options. Cochrane systematic reviews(149,150) 

showed no increase in response rate when making provision for internet responses 
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along with traditional postal responses. However, a study by Scott and 

colleagues(213), conducted in Australia with GPs as the majority of the sample, 

showed a significant increase in response rate by using mixed response modes (online 

and mailed paper copy) compared to using solely online responses. We offered our 

national cross-sectional survey results to participating GPs because we believed that 

this is good practice and it is a common protocol in academic research. We stressed 

how GPs’ participation would benefit the participants and the community, as this is a 

requirement of the Monash University Human Research Ethics Committee. Despite 

these extensive efforts, we received low responses from GPs.  

Previous studies reported methods to increase GPs response rates, some 

conducted in Australia(148,204,207,208), including the provision of a financial 

incentive, respondent-friendly questionnaires, contacts by mail, contact by telephone, 

and inclusion of reply-paid envelopes and personalised messages(147,207,214-216). 

These fit Dillman’s Total Design Approach(217).  

Use of the Total Design Approach by Dillman is “guaranteed” to result in 75.0 

% to 80.0 % response rates(215). This approach comprises five essential components: 

1) enclosure of a token, prepaid, financial incentive, 2) design of a respondent-friendly 

questionnaire, 3) use of four contacts by mail and one additional special contact (e.g., 

certified mail or telephone call), 4) enclosure of a stamped return envelope, 5) 

additional elements that increase personalisation. Whilst we did not utilise all 

components of the Total Design Approach by Dillman(217) when we implemented our 

survey, strategies that were possible within our budget were applied. Previous reviews 

of strategies to increase response rate among physicians also found that few studies 

accessed multiple combinations of strategies(214) and did not include all the 

components of the Total Design Approach(218). Table F1.3 in Appendix F displays 
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the possible reasons of our low survey response rates, based on Dillman’s 

approach(217).  

Therefore, based on the lessons learned from our national cross-sectional 

survey, future studies need to comprehensively examine the effectiveness of strategies 

to increase survey response rates, in particular when specifically targeting GPs. Future 

studies that aim to recruit GPs for surveys need to plan in advance in order to 

implement appropriate evidence-based strategies to achieve acceptable GP response 

rates. 

Research Question Two: Is an online type 2 diabetes 

ALM effective in changing GPs’ knowledge, attitudes 

and practices? 

In order to answer this research question, a quasi-experimental study using a 

single-group before and after design was conducted. Only four GPs participated in this 

quasi-experimental study. Statistical tests were limited by the small number and 

showed no significant changes in knowledge and attitudes before and after the online 

ALM. Changes in practices regarding type 2 diabetes management were self-reported 

by only three GPs.  

The results of this quasi-experimental study were limited by low response rates 

and high attrition rates, involving both 1) low initial recruitment, and 2) low retention 

of participants. The low response rates applied to GPs’ recruitment to the online ALM 

and to the three tests of the quasi-experimental study. The high attrition rates also 

applied to both the online ALM and the quasi-experimental study. Almost one fifth of 

invited GPs registered for the online ALM, and only one tenth of invited GPs 

completed the pre-ALM test. Almost one quarter of GPs who registered for the online 

ALM completed the program, and few GPs completed the post-ALM and the follow-
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up tests. Therefore, the barriers to GPs’ participation in and completion of the online 

ALM merit discussion.  

Low initial recruitment 

There are many possible factors that may have inhibited from GPs undertaking 

the online ALM. The discussion of this issue focuses firstly on what went wrong from 

the providers’ perspectives to explain why GPs did not undertake the online ALM. 

Other barriers will be discussed later (Research question three). 

To answer the question “where did we go wrong?”, the program providers need 

to look back to the steps of developing a CME program, and focus on the online 

delivery mode. The aim of a CME program is not only to impart information, but also 

to lead lasting change in the practice of participants(219). Many steps are involved in 

CME program development(219-221) (see Figure 8.1). Cook and Dupras recommend 

ten key steps to develop effective online learning(221). Table 8.3 displays the steps of 

our ALM development based on Cook and Dupras’s practical guidelines(221). 

 

Figure 8.1. Steps in planning successful and effective CME programs 

Adapted from Hays and Veitch 1999(219). 
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Table 8.3. Comparison of Cook and Dupras’s practical guidelines to develop effective 

web-based learning and our online ALM 
Ten steps to effective web-based learning by Cook and Dupras Our online ALM 

Step 1. Perform a needs analysis and specify goals and objectives. Yes  

Step 2. Determine technical resources and needs. No 

Step 3. Evaluate pre-existing software and use it if it fully meets your needs. NA 

Step 4. Secure commitment from all participants and identify and address potential barriers 

to implementation. 

No 

Step 5. Develop content in close coordination with website design and follow a timeline. Yes 

Step 6. Encourage active learning. No 

Step 7. Facilitate and plan to encourage use by the learner. No 

Step 8. Evaluate learners and course. Yes 

Step 9. Pilot the website before full implementation. Yes 

Step 10. Plan to monitor online communication and maintain the site by resolving technical 

problems, periodically verifying hyperlinks, and regularly updating content. 

Yes 

Note. Adapted from Cook and Dupras 2004(221). 

NA = not applicable. 

The first step in developing a CME program is to identify the intended 

participants’ learning needs(219,221). Some evidence suggests that learning programs 

are more effective if based on participants’ learning needs(24,222,223) and most CME 

providers assess participants’ learning needs before designing programs(74,224). There 

is a difference between perceived needs (perceived by the CME provider) and real 

needs (expressed by the participants). To bridge this gap, our project conducted a pilot 

survey to identify GPs’ learning needs relating to type 2 diabetes management (see 

Chapter Three). The online ALM learning objectives were then developed in response 

to the needs identified.  

CME programs need to be directly relevant to GPs(219). To achieve this aim, 

the online ALM was piloted with GPs to ensure that the educational material had a 

high probability of being acceptable and relevant to practising GPs (see Chapter 

Three).  

The first possible flaw in our study may have been in the step of identifying GP 

learning needs. The needs analysis targeting rural GPs may not have been thorough 

enough, which contributed to the poor uptake. The pilot study to identify GPs’ learning 

needs used a population sample of GPs located in Victoria. Although the pilot was 
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conducted in what appeared to be towns of similar populations and in rural and remote 

locations, the sample may not have matched the study towns located in NSW and Qld, 

which may have had different access to educational programs and resources. This may 

have made the needs analysis less relevant to the audience ultimately receiving the 

online ALM (details of reasons for responding GPs not undertaking the online ALM 

were explored in Research question three). In addition, although the pilot study (See 

Chapter Three) assessed GPs’ education needs and preferences, and we asked GPs for 

their preferred delivery methods for our online ALM, we provided only two options: 

online and CD/DVD ROM. No other options (e.g., face-to-face) were offered because 

we primarily wanted to evaluate the electronic resources. This is also reflected in the 

finding of the mixed methods study which showed one of the reasons for not 

undertaking the online ALM was the GPs’ preference for face-to-face learning. 

Therefore, it is important that the learning needs analysis addresses both the topic and 

delivery methods. 

In the second out of ten steps to effective web-based learning, Cook and 

Dupras(221) suggest the need to determine the technical resources and needs of the 

learners by identifying participants’ experience in online learning, their comfort in 

using the internet, their access to high-speed internet and computer system 

requirements for the course. This is the second flaw in our study, as these were not 

identified in the target population before implementation of the online ALM. 

Cook and Dupras(221) also suggest securing commitments from all participants 

and identifying and addressing potential barriers to implementation, such as 

participants’ resistance to online learning or their lack of computer skills. No attempt 

was made in our study to secure GPs’ commitments prior to the study commencement 
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as we did not want them to be aware of the research objective attached to completing 

the online ALM.  

In addressing potential barriers to implementation, our mixed methods study 

did so retrospectively. In hindsight, barriers should have been identified at two stages: 

before the program implementation and during GP enrolment. This would have helped 

to identify and address barriers early on and during enrolment while the GPs were 

facing possible difficulties and may have helped to increase the number of GPs 

undertaking and completing the online ALM. 

Based on Cook and Dupras’s practical guidelines to developing effective web-

based learning(221), other limits of our study were that we did not sufficiently 

encourage active learning and participation in the interactive components of the online 

ALM with other learners. In addition, the interactive components of the program were 

not facilitated. The benefits of facilitated programs will be discussed later.  

The recruitment strategies were the second inhibiting factor that needs to be 

addressed.  The recruitment strategies in this case can be divided into two issues: 1) 

strategies to improve recruitment of GPs to the CME program, and 2) strategies to 

increase the response rate to the quasi-experimental research trial.  

Strategies to improve GPs’ participation in CME programs have been the focus 

of a number of previous studies(225-227). Waldorff and colleagues(227) reported 

significant increases in online learning program log-ons by GPs in the intervention 

group who received three reminder letters. Harris and colleagues(225) evaluated the 

costs of different promotional strategies to promote physician awareness of an online 

CME program on the recognition and management of intimate partner violence. The 

results found that direct mail was the most effective strategy. Promotion via search 

engine advertising and email solicitation had less reach but was more cost-
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efficient(225). Barriers to recruitment of GPs or primary health care services have also 

been identified(228-231), including time constraints, lack of staff, interruption to 

routine and poor understanding of the research.  

In order to improve the recruitment of GPs to the online ALM in our study, 

evidence-based recruitment strategies were utilised. However, the majority of the 

strategies employed by the NHMRC study were based on evidence-based strategies to 

increase participation in surveys or trials, not lengthy education modules. Strategies 

include monetary incentives(147,149,226); non-monetary-incentives(149,226); pre-

contact or notification(149,151); and follow-up contacts for non-respondents(149,232).  

In terms of strategies to increase response rate to trials, recruiting GPs to 

interventional research is recognised to be challenging(208,209,233-236), and may 

result in having to extend the recruitment period(209,237). Time constraints due to 

other commitments is a common reason for doctors not participating in research(216, 

236,238). A visit by a medical peer (Chief investigator) was found to increase 

Australian GPs’ participation in an RCT(236). A recent Cochrane review identified 

two effective methods that are promising strategies for increasing recruitment for trials: 

telephone calls to non-responders and opt-out strategies (participants had to contact the 

trial team if they did not wish to be approached about the trial)(239). However, these 

strategies were not employed by our study. Instead, we offered a draw for an Apple 

iPad2 and two fax reminders and one follow-up email reminder sent to non-

respondents. 

Despite all the efforts expended in our project, the response rates to the online 

ALM and to the quasi-experimental study were very low. In addition, almost half of 

the GPs who responded to the short cross-sectional survey reported that they were not 

aware of the online ALM, despite the numerous materials sent to them via various 
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means. It is unknown what happened to the letters and reminders sent. It is worth 

noting that after the first round of recruitment only two undelivered invitation letters 

were returned to the sender. Therefore, we can exclude the possibility of undelivered 

letters. The letters may have reached the GP clinic but were not opened by GPs, or if 

opened they may have been rapidly disposed off as they did not attract GPs’ interest, or 

GPs may have read them but then forgotten. The effect of non-GP staff on response 

rate has been reported as a barrier in mail-based approaches because they may choose 

not to forward surveys to GPs(147,213,240,241). 

Other factors that may explain the low responses will be discussed in the next 

section on Research question three. 

Low retention of participants 

The poor retention of participants in the CME program and the quasi-

experimental trial also merits discussion. Strategies to improve retention of GPs in the 

online ALM overlapped with strategies used to increase recruitment to the online ALM 

and the quasi-experimental study. In other words, the strategies employed were 

intended to both increase response rate and improve retention of GPs in the online 

ALM. For the quasi-experimental study, the strategies used to improve retention of 

GPs were email and fax reminders. 

To the author’s knowledge, there are no literature reviews or systematic 

reviews examining strategies to increase retention rates in trials specifically targeting 

GPs. However, two systematic reviews(242,243), involving all types of populations, 

found a monetary incentive increased postal questionnaire responses(242) and 

improved retention of participants in population-based cohort studies(243). However, 

there is no evidence for the beneficial impact of other strategies on trial retention, 

including giving or offering non-monetary incentives, “enhanced” letters (e.g., signed 
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by the principal investigators) or additional reminders to participants(242). Based on 

these two systematic reviews(242,243), we employed some evidence-based strategies 

to improve retention rate for our quasi-experimental study. However, we are not aware 

of any reviews or systematic reviews on the improvement of retention rates in CME 

programs. 

Therefore, the recruitment of GPs for our study was problematic. Moreover, 

maintaining the small numbers of GPs who decided to participate in the study until the 

end of the trial was just as important as increasing recruitment, and both remained 

challenging.  Despite employing some evidence-based strategies to improve the 

retention of GPs, the attrition rates were still very large (71.4 % and 73.3 % loss in the 

quasi-experimental trial and in ALM completion, respectively). The attrition during the 

trial follow-up may have produced bias and affected the generalisability, validity and 

reliability of the findings(244,245).  Future studies aiming to retain GPs in trials or 

educational programs need to examine effective retention strategies, specifically 

targeting GPs. 

The original aim of setting inclusion criteria for the national cross-sectional 

survey comparable to the quasi-experimental study was to compare GP knowledge 

between the groups of GPs who did and did not receive the educational intervention. 

However, the quasi-experimental study failed to achieve a response rate sufficient to 

generate statistical inferences. It is therefore inappropriate to compare the results of 

these two groups where there was a large difference in the numbers of participating 

GPs. 

Findings of the systematic reviews 

 Given the absence of data from the quasi-experimental study, we utilised a 

systematic review to further answer the second research question. Our systematic 
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review on the effect of GP online CME (Study 2) found that of 11 eligible studies, the 

majority found a significant improvement in at least one of the following outcomes: 

GP satisfaction, knowledge and practice change. However, the variability in study 

designs, the characteristics of the online CMEs and the outcome measures limited the 

conclusions that could be drawn. 

 The results of this systematic review showed that, compared with a non-

intervention control group or without a control group, online CME interventions 

produced positive outcomes in satisfaction, knowledge and/or practice. However, no 

significant differences in knowledge and practice were reported when online 

intervention was compared with a face-to-face CME comparison group. This is similar 

to a review conducted by Cook and colleagues(28), which indicated that the 

effectiveness of internet-based CME, on average, is equivalent to that of traditional 

formats in terms of changes in knowledge, skills and behaviour. It is worth noting that 

Cook et al.’s study(28) examined online CME across a variety of learners.  

Previous reviews suggest that online interactive designs are 

beneficial(246,247). Our ALM provided a discussion forum in which the research team 

from the NHMRC study added some discussion topics and invited participation. 

However, no participating GPs provided any comment or created their own topic for 

discussion. Therefore, the online ALM did not generate interpersonal interaction. The 

online ALM had interactivity, practice exercises and feedback. However, the low 

response rates and lack of interpersonal interaction prevent comparison with a previous 

systematic review which found that these formats were associated with improved 

learning outcomes(246,247). 

Education on type 2 diabetes is delivered to GPs via a variety of delivery media 

and educational methods/techniques. For our second research question, we discussed 
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whether our online ALM was effective in terms of delivery method, based on the 

results of the systematic review. The findings of the systematic review of online CME 

for GPs showed that the effect of online CME, on average, is equivalent to traditional 

formats in terms of changes in knowledge and behaviour (Study 2). However, the 

effectiveness of the online ALM itself may not be affected by only the delivery media, 

but also the educational techniques/methods used. Therefore, the discussion of this 

research question has been broadened to include educational techniques or methods 

that work for GP type 2 diabetes education. The Study 1 systematic review highlights 

the inconsistent effects of multiple interventions in GP diabetes education, despite the 

use of what have previously been identified in broader CME research as effective 

interventions(24,30,77,86). Given that the majority of reviewed studies tested an 

intervention comprising multiple educational methods, it was difficult to draw 

conclusions about which individual method(s) are effective in enhancing GP 

knowledge and practice, and patient outcomes.  

In this review (Study 1), only one study used a single online delivery method, 

whereas the majority of the reviewed studies utilised multiple delivery methods. 

However, it is difficult to draw a conclusion on the effective delivery methods because 

there small numbers of studies were included in this review, and both single and 

multiple delivery methods produced mixed results. 

In summary, our quasi-experimental study failed to answer whether the online 

diabetes CME was effective in changing GPs’ knowledge, attitudes and practices. We 

therefore used the findings of the systematic review (Study 2) to answer this research 

question, and found that online CME (not specifically on the topic of type 2 diabetes) 

has the capacity to improve GP satisfaction, knowledge and practice. However, for the 
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type 2 diabetes CME (Study 1), the effect of multiple education techniques produced 

inconsistent outcomes. 

From this project we have learned that CME providers need to take into 

account all relevant factors in order to develop successful and effective learning 

programs that serve GPs’ preferences, capabilities and clinical and educational needs 

in a cost-effective manner.  

Although GPs’ preference for face-to-face learning activities is acknowledged, 

clear geographical barriers exist for GPs who work in rural and remote areas in 

accessing face-to-face educational programs. Therefore, to promote the adoption of 

online learning methods by GPs, CME providers need to understand the enabling and 

inhibiting factors for GPs using online learning activities. The next section will discuss 

these issues. 

Research Question Three: What are the barriers to 

GPs undertaking and completing the online ALM? 

To answer the third research question, a mixed methods design was used. 

Barriers to undertaking and completing the online ALM are addressed in turn below.  

GPs participating in the mixed methods study reported a variety of reasons for 

not participating in the online ALM. The majority of the reasons related specifically to 

the participating GPs themselves, such as individual time constraints. The online ALM 

topic and delivery method were also given as reasons for non-participation. Several 

GPs stated a preference for face-to-face learning activities. Several GPs had also 

recently completed CME on type 2 diabetes or believed themselves to have sufficient 

knowledge in this area. 

Barriers and difficulties to completing the learning program were also 

examined. GPs who completed the online ALM and participated in the mixed methods 
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study reported no difficulties in completing the module. However, we were unable to 

recruit any GPs who had commenced, but not completed, the online ALM. These GPs 

would no doubt have provided more meaningful information on the barriers to ALM 

completion, given that they themselves did not complete the module. Unfortunately, 

our multiple attempts to consult with these GPs were unsuccessful.  

 Our systematic review of online CME use (Study 3) provides insight into the 

barriers, which may be grouped into four main domains: 1) structure, 2) learners, 3) 

facilitator and 4) the online program itself. Findings of the present research are 

discussed in relation to these domains. 

 1) Structure-related barriers include limited broadband access and other 

technical difficulties. Findings of the pre-ALM test showed that the majority of 

respondents could access the internet both at home and work. However, in the mixed 

methods study, limited internet access was cited by some GPs as a reason for non-

participation in the online ALM. Therefore, poor internet access may have been one of 

the possible barriers inhibiting participation in the online ALM. 

With regard to technical difficulties, a small number of participating GPs 

reported difficulties in accessing the online ALM using the usernames and log-ins 

provided to them. These problems were solved by the NHMRC research team. There 

were no other reports of technical difficulties from GPs who completed the online 

ALM. 

2) The systematic review showed that the majority of perceived barriers were 

related to the users or participants themselves, and the most frequently reported related 

to the users’ attitudes and behaviours. These findings are similar to the findings from 

the mixed methods study, which showed that limitations in computer knowledge and 
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IT skills, time commitment, learner isolation and preferences for other learning 

methods were reported as reasons for not participating in the module. 

The findings from the mixed methods study indicated that a lack of time was 

the most frequently reported reason for respondents not undertaking the online ALM. 

This is similar to the findings from the systematic review, which found that time 

barriers inhibited participation in online CME. There are two possible solutions for the 

time issue. First, GPs may need better planning skills to improve time allocation for 

work, personal life and continuing study. Guan and colleagues(50) examined Canadian 

physicians’ participation in online social and academic activities. This study found that 

time was an issue for participating in both peer interaction and learning activities, and 

time management skills would help to overcome this barrier. Second, findings from 

our mixed methods study suggested that program providers may need to develop CME 

programs that serve busy GPs. Specifically, the content of the program should be 

divided into small sections that the GP can pick and choose from, and complete in 

short periods of time. 

GPs’ preference for education delivery is another key issue that educators need 

to consider when developing CME programs. The selection of an online delivery 

method, for the cohort of rural and remote GPs in this research was based on the 

rationale of overcoming geographical barriers and offering greater accessibility to GPs. 

Although some participating GPs agreed with this benefit of the online method, the 

majority still expressed their preference for face-to-face diabetes education activities. 

The results from the three components of this research, namely the national cross-

sectional survey, the quasi-experimental study and the mixed methods study, all 

consistently confirmed past and future GPs’ preference for diabetes education through 

face-to-face activities. The preference for face-to-face learning activities did not result 
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from negative attitudes towards online learning methods. On the contrary, both 

respondents who had and had not experienced online CME reported having positive 

attitudes to online CME. However, they did not prefer the online method at that point 

in time. The findings on educational method preferences of this research did not differ 

from those of the other research. Face-to-face learning modes have been the preferred 

methods of learning over recent decades for health care professionals including 

Australian GPs (Study 3).  

Given this clear preference for face-to-face learning activities, respondents in 

the mixed method study were asked how they might be attracted to online learning 

programs. Factors such as convenience and flexibility to complete and save small 

sections at a time may need to be taken into account when developing online CME 

programs, as well as the quality of information, ease of access, immediate access to 

feedback, ease of completion and ease of obtaining professional development points. 

These findings are similar to the findings of the quasi-experimental study.  

 Some of the appealing-features of face-to-face learning may be applied to 

online learning. Further research is needed to identify the appealing and beneficial 

aspects of face-to-face education and apply these features as best we can to online 

learning, such as facilitated interaction between facilitators and learners, or 

encouraging interaction between peers. However, based on the findings of the quasi-

experimental study and the short cross-sectional survey, it appears that some features, 

such as facilitator and peer interaction, were not influential in promoting GP 

participation. This may suggest that in online CME, GPs prefer solitary participation, 

but are not ready for something complexities such as modules or chat groups. 

Wong and colleagues(95) suggest a set of recommendations to guide the 

development and evaluation of online medical courses for both doctors and medical 
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students. These writers have two key findings: the course must engage learners to use 

technology and the learners must value the interactivity.  The authors suggest that 

learners will use technology only if it is perceived as useful and easy to use, they are 

able to enter a conversation with the course tutors and peers and engage in virtual 

tutorials with feedback on their understanding and performance. In our project, GPs 

did not take up the opportunities to interact with each other via the discussion board, or 

with the specialist diabetes consultant. However, in retrospect, more effort could have 

been applied to encourage engagement in these interactive components of the online 

ALM. 

Although the majority of GPs who participated in the quasi-experimental study 

described themselves as having “average” expertise in computer skills, they believed 

that they needed to improve their computer knowledge and skills to meet their 

professional needs. We had no data from GPs in the target towns regarding their 

expertise in computer and IT use. Therefore, it is difficult to know if there is any 

correlation between computer expertise and the decision to enrol in the online CME. 

Further research is needed to address this issue. Ruf and colleagues(103) examined 

German GPs’ use of the internet and online CME and identified potential starting 

points for interventions to increase the use of online CME. The authors conclude that 

previous use of online CME was the best predictor for current use of online CME, and 

suggest that we offer physicians more opportunities to gain experience with online 

systems. Previous studies(92,111) suggest that CME providers should provide face-to-

face computer and IT skills training for targeted participants before launching an 

online program. The training, for those who believe they may need it, may involve 

providing instructions on how to use online CME and practical, interactive experience 

via tutorials. 
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Another key barrier to ALM participation was the respondents’ perceived lack 

of need or interest in type 2 diabetes education. Two of the most commonly reported 

reasons for not taking the online ALM were that GPs had recently completed CME on 

type 2 diabetes, or GPs believed they had sufficient knowledge in this area. This was 

confirmed by the short cross-sectional survey, where almost half of participating GPs 

either were currently enrolled in or had undertaken another online diabetes course in 

the past three years. This emphasises the importance of performing needs analyses 

prior to CME program implementation, as well as securing commitments to the 

program offered. 

Another reason that was reported for ALM non-participation was that GPs 

already had sufficient CPD credit points for the current triennium. In order to improve 

participation from this group of GPs, CME providers may need to consider launching 

the CME programs earlier in the CPD triennium. 

3) Facilitator-related factors were another barrier identified from the systematic 

review. The online ALM discussion forum in our study was not facilitated by a 

moderator, apart from some early discussion prompts. Participating GPs could post the 

topic and/or questions that they wished to discuss or ask. Previous research(50) 

indicates that lack of time and peer response are the main reasons for low participation 

in peer interaction and learning discussion in facilitated online CME modules. The 

authors suggest that facilitators need training in using online systems and facilitation 

skills. We did not further explore whether there was any relationship between the 

absence of a facilitator and the lack of participation in the discussion forum of the 

online ALM. Participating GPs also failed to access the specialist consultation service 

available through the online ALM. 
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4) The systematic review also identified barriers relating specifically to online 

education modules. However, findings from the mixed methods study showed that 

participating GPs who completed the online ALM did not identify any barriers related 

to the online ALM itself. Furthermore, the preferred online CME features identified by 

GPs who participated in the interviews were already part of our ALM. These included 

interactive features such as discussion boards, quizzes, case studies, assessment and 

feedback and CPD points. This may suggest that in our study the features of the online 

ALM itself were not barriers to GPs participating in this program.  

The systematic review identified similar GP preferences for online learning 

features to those identified in our mixed methods study and incorporated in our ALM. 

However, our ALM tended to focus more on knowledge than on practical skills. Future 

type 2 diabetes CME programs may need to add more practical sessions to the 

programs such as video demonstrations.  

Interestingly, contradictory results were identified in the mixed methods study 

regarding GPs’ perceptions of and preferences for interactive online ALM features. 

Interviewees indicated that interactive features were their most preferred online 

characteristics, whereas short cross-sectional survey participants stated that 

communication/interaction with peers had little or no influence on their ALM 

participation.  

Research Findings 

Following the synthesis of findings from each of the studies in this doctoral 

research, the key findings are summarised below. 

1. The systematic review (Study 1) showed that few studies have examined the 

effectiveness of type 2 diabetes CME in improving GP satisfaction, knowledge, 
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practices and/or patient diabetes outcomes. Evidence to support the effectiveness of 

CME programs is partial and weak. 

2. The systematic review (Study 2) reported that online CME could improve GP 

satisfaction, knowledge, and practices, but there are very few well-designed studies 

that focus on this delivery method in GP education. The online type 2 diabetes ALM 

was tested for its effectiveness by the quasi-experimental study (Study 5), but failed to 

demonstrate an improvement in GP knowledge and attitudes regarding their type 2 

diabetes management. Although GPs self-reported changes in practice, the findings 

failed to provide satisfactory statistical inferences because of very low response rates. 

3. Findings from the systematic review (Study 3) revealed that difficulties in online 

CME learning can be classified into four main domains: structure, learners, facilitators, 

and the online program. However, the majority of perceived barriers were related to the 

learners themselves. Respondents’ most frequently reported reasons for not 

undertaking the online ALM included insufficient time, recent completion of CME on 

this topic, having sufficient knowledge on type 2 diabetes and a preference for face-to-

face activities. However, due to the small number of GPs participating and completing 

the online ALM, there was no finding of possible difficulties that inhibited the 

completion of the online ALM (Study 6, 7). 

4. Despite the number of CME programs on type 2 diabetes offered to Australian GPs, 

the participating rural and remote GPs reported deficits in knowledge and confidence 

regarding type 2 diabetes management (Study 4). 

5. Based on the findings of this doctoral research, we have developed a framework for 

GP utilisation of CPD resources and activities. There are four main factors, as 

displayed in Figure 8.2.  

Circle 1: “GP factors” 
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- Time availability 

- Current knowledge and skills 

- Perceived education needs and preferences  

- Interests, both professional and personal 

Circle 2:  “Health topic factors” 

- Current availability of GP resources and education 

- GP’s role in the management of the condition 

- Patient demand – How prevalent is the condition? How often do GPs see it? 

- System support for GPs to manage the condition 

Circle 3: “Qualities of the educational activity” 

- Method of delivery 

- Accessibility for GPs 

- Quality of content 

Circle 4: “System of CME or CPD” 

-  System of CME or CPD provision and requirements in Australian general 

practice 
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Figure 8.2. Framework for GP utilisation of CME/CPD resources/activities 

Recommendations from the national cross-sectional survey  

Diabetes is one of the nine National Health Priority Areas in Australia due to its 

associated morbidity and mortality rates, which contribute greatly to national health 

costs(5,9). GPs have a major role in diabetes management, with over 2.9 million 

diabetes consultations nationally per year in general practice(8). This GP role is 

particularly critical in rural and remote locations, given the difficult access to specialist 

services, allied health professionals and other treatment facilities. Despite the ready 

availability of local evidence-based diabetes guidelines such as “Diabetes management 

in general practice: Guidelines for type 2 diabetes”(17), respondents reported less 

confidence and knowledge in relation to insulin treatment and medication 

management. Only two thirds of participating GPs reported using the diabetes 

management guidelines(17) in day-to-day practice. Therefore, strategies to promote 

adoption of these guidelines need to be further examined. In addition, those 

respondents who reported adopting the guidelines showed no greater knowledge than 

System of CME or CPD 

Health 
topic 

factors 

Qualities of the 
educational activity 

GP 
factors 
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those who had not accessed the guidelines. Therefore, future studies need to examine 

why the guidelines do not impact on GPs’ knowledge. It is possible that GPs do use the 

guidelines but do not implement the recommendations of the guidelines in their 

practice. Hence the guidelines do not affect their knowledge and/or skills.  

Given that diabetes is a National Health Priority Area and an example of a 

chronic disease, recommendations may include mandatory completion of diabetes 

modules as part of continuing professional development triennial requirements. The 

provision of evidence of completion of diabetes education program or additional 

diabetes training or learning activities would be required. A diabetes management 

hotline or email chat resource facilitated by diabetes specialists or endocrinologists 

may be provided and available in each divisional area as well as state and nationwide.  

However, diabetes education programs need first to be tested for their capacity 

to change practice behaviours and standards. Organisations such as the Australian 

College of Rural and Remote Medicine (ACRRM), the Royal Australian College of 

General Practitioners (RACGP), and the Rural Health Education Foundation (RHEF) 

which provide distance education programs including online programs for GPs, need to 

rigorously evaluate the capacity of their educational programs to produce lasting 

improvement in GP knowledge, practices and patient outcomes. No such data are 

currently available, despite attempts to extract such data from these colleges. 

The future of GP online CME in Australia 

Online delivery offers several potential benefits to GPs, particularly those 

working in rural and remote locations, including convenience, ready availability, 

reduced travel cost and time, and flexibility to complete studies at one’s own place and 

time(40,41).  
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Despite expressed preferences for face-to-face learning, the GPs participating 

in our study reported a trend to using online CME on type 2 diabetes in the future. A 

study by Harris and colleagues(96) reported that less than 10.0 % of US physicians 

used online CME in 2008. However, they predicted that within 7-10 years, online 

CME is likely to represent 50.0 % of all CME consumed. In Australia, there is 

evidence of a steady increase in the use of computers in Australian general practice 

over the last decade(248,249). However, there are no recent data regarding computer 

use for the purpose of CME. In addition, unfortunately, efforts to obtain similar data 

from the RACGP proved unsuccessful. Although there is a trend to GPs using online 

CME in the future, our study found that the main reason for GP internet use was for 

personal and practical purposes, rather than study purposes. This is similar to the 

findings of Lim’s study(250). Therefore, based on the respondents’ purposes for 

internet-usage and their preferences for face-to-face learning activities, the provision of 

solely online learning activities for this group of learners may not maximise their 

participation. In addition, online learning may not be suitable for all content. It may be 

better for demonstrations such as in medical imaging, but may be limited for areas that 

need direct patient contact(103). Furthermore, findings from this doctoral research 

indicate a need to further examine the impact of online CME on GP education. 

Therefore, at this stage, online learning is recommended to complement rather than 

replace traditional CME(251,252). 

 The population of GPs targeted in this doctoral research did not show great 

interest in the online ALM offered. The barriers to and difficulties of utilisation of 

online CME were identified and discussed. These barriers need to be taken into 

account in the future development of online learning activities and the recruitment of 

GPs for online CME. 
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 Although online learning is not the most popular mode, this method of 

education provides rural and remote GPs with the option of easier and more flexible 

access to education, and a greater variety of educational programs. Trends in the 

development of online CME are consistent with the pattern of “disruptive innovation” 

suggested by Christensen’s industrial study(96), in that online CME can meet the 

educational needs of busy rural and remote GPs who face geographical barriers in 

attending conferences and meetings. With the growth of numbers of IT users and 

improved technology, this mode of learning may eventually dominate(253). 

 Improving the technology involves both improvements in high-speed internet 

access and coverage, particularly in rural and remote locations, and improvements in 

online learning materials and content that serve GPs’ preferences and needs.   

The future of type 2 diabetes education for Australian rural and 

remote GPs 

 The prevalence of type 2 diabetes in Australia and worldwide is increasing. 

Given the critical role of GPs in the management of type 2 diabetes, it is vital that they 

are competent and up-to-date in their knowledge and skills. CME providers should not 

rely solely on GPs’ self-reports of learning needs, as they may not offer a reliable 

indication of their actual knowledge and hence their real educational needs. 

 Rural and remote GPs who are working in locations where access to specialists 

and allied health professionals is limited, arguably require stronger and more thorough 

skills in and knowledge of type 2 diabetes management. Based on the findings of this 

research, type 2 diabetes education for this group of GPs needs a greater focus on 

advanced topics, such as effective insulin management. Education on type 2 diabetes is 

provided by many organisations, including the RACGP, the ACRRM, and private 

providers. However, there is little evidence that education providers are evaluating 
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their CME programs, and thus, little evidence for the effectiveness of these programs. 

Research is essential to ascertain the benefits of CME programs as they currently 

stand, and ways in which they may be improved to better meet GP learning needs. In 

addition, there is no evidence as to whether education providers conduct 

comprehensive needs analyses prior to commencing CME programs to ensure they 

address key gaps in GPs’ knowledge. This is a critical process in CME program 

development.  

Research Strengths and Limitations 

 Strengths  

There are a number of strengths to this doctoral research. Throughout this 

research I have taken several approaches to examine the benefits, limitations and 

barriers to GP participation in type 2 diabetes education. This research has covered 

numerous aspects of interventions for GP CME on type 2 diabetes education and their 

delivery methods. Seven studies were conducted to thoroughly examine relevant 

issues. Three systematic reviews were conducted to examine the effectiveness of GP 

type 2 diabetes education interventions, the effectiveness of GP online CME, and 

barriers to GPs’ online learning.  

Prior to testing the effectiveness of the online ALM, the respondents’ baseline 

knowledge, attitudes and practices were identified first from a national cross-sectional 

survey, to assist in providing focused learning initiatives. This survey collected 

valuable data from a large and reasonably representative sample of GPs from targeted 

rural and remote towns.  

I have demonstrated the methods used to test the effectiveness of the 

educational intervention. A quasi-experimental design, using a single-group before and 

after design, was performed. Although the quasi-experimental design had limitations, it 
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was regarded by the research team as sufficient within the context of this sub-study 

under the broader NHMRC project.  

I have demonstrated the use of a mixed methods design involving both 

quantitative and qualitative studies. The findings from two separate data sets not only 

supported each other, but the qualitative data also assisted us in interpreting and 

understanding the data gained from the quantitative study.  

This doctoral research has added new knowledge to general practice 

internationally. Previously the effects of educational interventions targeting general 

practitioners’ diabetes management had not been systematically reviewed. To our 

knowledge, this review (Study 1) was the first of its kind. The review identified that 

few studies have examined the effectiveness of GP type 2 diabetes education in 

improving GPs’ satisfaction, knowledge, practices and/or patient outcomes. The 

evidence available to support the effectiveness of such education programs is partial 

and weak. Therefore, to determine effective strategies for GP education on type 2 

diabetes, further well-designed studies accompanied by valid and reliable evaluation 

methods are needed.  

  The second systematic review has also added new knowledge to the general 

practice community worldwide. There are many papers and systematic reviews 

assessing the effects of online CME, but none were identified that specifically targeted 

GPs. This systematic review suggests that online CME has the capacity to improve GP 

satisfaction, knowledge and practices. However, there are very few well-designed 

studies that focus on this delivery method of GP CME.  

 This doctoral research also added new information about the knowledge, 

attitudes and practices of rural and remote GPs in Australia regarding type 2 diabetes 

management. To our knowledge, no other such studies have been conducted to date. In 



 

 

288 

 

addition, the national cross-sectional survey also reported on Australian rural and 

remote GPs’ learning needs for type 2 diabetes education and their difficulties in 

managing type 2 diabetes patients. This cross-sectional national survey highlights a 

number of barriers to the provision of best-practice diabetes care in rural and remote 

Australia. Despite the availability of education programs and clinical practice 

guidelines, the respondents revealed deficits in knowledge of and confidence in type 2 

diabetes management.  The respondents identified numerous challenges to effective 

patient care, some but not all of which can be addressed through CME. GP preferences 

for CME may inform future activities, to specifically address the needs of GPs in rural 

and remote locations.  

Limitations 

Although a variety of research methods were utilised in this PhD program, 

methodological issues and limitations have the potential to influence the findings.  

First, a number of limitations to the systematic reviews are recognised. There 

are several factors that limit the generalisability of findings from the systematic 

reviews. These were discussed earlier on pages 74, 75, 96 and 117 respectively. 

In addition, the generalisability of studies of CME is limited by factors specific 

to different health care environments. These include differences in populations, 

diabetes care, health care systems, educational contexts and the structure and funding 

of the health systems. Furthermore, in drawing conclusions about the efficacy of 

educational interventions in general practice, it is essential to recognise the contextual 

factors that may impact study outcomes. These include the time pressures on GPs that 

can limit consultations to only the patient’s presenting concerns, and patient factors 

such as compliance with GP recommendations, that can directly impact outcomes such 

as glycaemic control.  
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Secondly, quality issues in the studies conducted within this doctoral program 

are acknowledged. A variety of evaluation methods were employed within the 

program, including self-reported ratings and self-assessment questionnaires. There are 

widely acknowledged limitations to each of these methods, such as subjective and rater 

biases(254), and the results must therefore be interpreted with caution. The instruments 

used in the national cross-sectional survey and the quasi-experimental study were 

validated by piloting the questions. However, for the quasi-experimental study, only 

the knowledge questions of the questionnaires were validated. The questionnaire used 

for the short cross-sectional survey and the questions for the semi-structured interviews 

were not validated. Therefore, there was limited use of validated tools. The lack of 

evidence for the validity and reliability of study evaluation methods limited the 

strength of the evidence for the research findings(255). 

Thirdly, as discussed in detail earlier, the low response rates are a major 

limitation of this doctoral research. Whilst the GP response rate for the national cross-

sectional survey was relatively typical for general practice research (c.f. the BEACH 

study 2010-2011(11)), it limits the conclusions that may be drawn from the findings. 

The low response rate for the quasi-experimental study limits the statistical analyses 

and generalisability of the findings. Similarly, the short cross-sectional survey and 

interviews also yield low response rates. Numerous recruitment strategies were applied 

to each study to increase participation, within the bounds of the research budget. 

Chapter Eight Summary 

This chapter has discussed the doctoral research findings based on the three 

main research questions. Research question one was answered by the national cross-

sectional survey. The areas in which respondents reported deficits in knowledge and 
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confidence were discussed. The relationships between GPs’ knowledge and attitudes, 

and years of practice, ages and the use of the clinical practice guidelines were 

discussed and compared with previous studies. Difficulties in GPs’ practices regarding 

type 2 diabetes management were also discussed. 

Research question two was discussed based on the findings of the quasi-

experimental study. Unfortunately, with the very low GP response rate, the quasi-

experimental study failed to answer this research question. The discussion addressed 

flaws to the study, to identify “what went wrong”. Finally, this research question was 

answered and discussed based on the findings of two systematic reviews.  

The third research question was discussed based on the findings of the mixed 

methods study and the final systematic review. 

The research findings, research strengths and limitations were also summarised 

in this chapter. 
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Introduction 

This final chapter of the thesis has three main sections. The first section 

provides a brief overview of the thesis and puts the findings in perspective in relation 

to the research aims and research questions.  

The second section provides some implications of the research for general 

practice and the third section provides implications and directions for future research. 

Future research needs are grouped into two issues: for online CME in general and for 

diabetes education in particular. 

Thesis Conclusions   

Overview of the thesis and its contribution to knowledge 

The research performed for this thesis was based on three main research 

questions: 

1. What are the current knowledge, attitudes and practices of rural and remote GPs 

across Australia regarding type 2 diabetes management? 

2. Is online CME effective in changing GPs’ knowledge, attitudes and practices? 

3. What are the barriers to GPs undertaking and completing an online CME program? 

 In order to answer these three research questions, seven studies were 

conducted, as follows:  

1. A national cross-sectional survey (Study 4);  

2. A quasi-experimental study (Study 5), a systematic review of the effectiveness of 

GP type 2 diabetes CME (Study 1), and a systematic review of the effectiveness of GP 

online CME (Study 2);  
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3. A mixed methods study (a short cross-sectional survey (Study 6), semi-structured 

telephone interviews (Study 7)), and a systematic review of barriers to GP online CME 

learning (Study 3).  

The national cross-sectional survey highlighted a number of barriers to GP 

provision of best-practice diabetes care in rural and remote Australia. The respondents 

revealed deficits in knowledge and confidence, in particular in relation to effective 

insulin treatment. Numerous challenges to effective patient care were reported, some 

but not all of which can be addressed by CME. This study adds new knowledge to 

Australian general practice because the findings of this survey on current knowledge, 

attitudes and practices of Australian rural and remote GPs regarding their type 2 

diabetes management have not been reported before. 

Unfortunately, the quasi-experimental study failed to test the effects of the 

online ALM on GPs’ learning outcomes because of low participation rates. However, 

based on the findings of a systematic review (Study 2), online CME could improve GP 

satisfaction, knowledge and practices but there have been very few well-designed 

studies focusing on this delivery method in GP education. Effective education methods 

for GP diabetes CME were examined by a systematic review (Study 1). However, this 

review highlighted inconsistent effects of the multifaceted CME. These two systematic 

reviews (Study 1 and Study 2) add new knowledge to the general practice community 

worldwide concerning the challenges of CME evaluation. There are currently few 

well-designed studies focusing on GP diabetes CME and GP online CME. 

Barriers to GPs undertaking and completing the online ALM were identified. 

These barriers are consistent with the findings of the systematic review (Study 3), 

which divided barriers to using online learning into four main domains: structure; 

learners; facilitators; and the online program itself.  
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Lessons learned from conducting research on rural and remote 

general practice 

Development and implementation of an online CME program. In order to 

develop effective online CME, providers should take into account evidence-based steps 

of development and implementation, and also identify possible barriers to the targeted 

population undertaking and completing the program. We have learned a number of 

things from developing the online ALM: firstly, we did not perform a thorough needs 

analysis for our targeted population. These needs should cover the education topic and 

preferences for delivery methods. Secondly, technical resources and needs were not 

determined for the targeted population before implementation of the online ALM. That 

is, we did not identify participants’ experience in online learning, their comfort in 

using the internet, their access to high-speed internet, and the computer system 

requirements for the online ALM. Thirdly, we did not secure commitments from all 

participants or identify and address potential barriers prior to implementation of the 

online ALM. Lastly, we neither encouraged active learning nor facilitated the learners 

in use of the program.  

Low participation and high attrition in online CME. Strategies to increase 

the response rate of GPs were identified and applied. However, the evidence-based 

strategies employed by our project targeted an increased response rate to trials or 

surveys but not lengthy educational programs. Future studies need to identify strategies 

to increase responses to CME programs, particularly online CME. One possible reason 

for the low participation in the online ALM may have been the lack of a 

comprehensive needs analysis for the targeted group of GPs who were offered the 

online ALM. Another possible reason may have been GPs’ preference for face-to-face 

learning activities. One other reason may have been the focus on rural and remote 
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locations where access to the internet is limited. Therefore, CME providers need to 

keep all these factors in mind in order to achieve appropriate GP response rates and 

reduce attrition. 

Low participation and high attrition rates in the research. Although 

extensive efforts were made to increase GPs’ responses, low response rates were the 

major limitation of this doctoral research. Moderate responses were received to the 

national cross-sectional survey. However, the very low response rates to the quasi-

experimental study inhibited statistical inferences from being made. The short cross-

sectional survey and the interviews also yielded low response rates.  The future focus 

of research may need to change GPs’ attitudes to research and then identify strategies 

to increase their participation and reduce attrition. 

Implications for General Practice 

Type 2 diabetes CME  

Although GPs participating in the national cross-sectional survey believed that 

they had sufficient knowledge regarding type 2 diabetes management, their self-

assessment did not reflect a more objective measure of their diabetes knowledge. 

Therefore, the findings from our national cross-sectional survey highlight the need for 

GPs to maintain knowledge of up-to-date evidence-based best practice for type 2 

diabetes management. 

Pharmacological management, including the use of injectables, was identified 

as a significant learning need by the respondents. Medication treatment was the 

second-most commonly reported challenge relating clinical management. Therefore, 

CME providers need to tailor education programs and materials that specifically focus 

on and address GPs’ needs. 
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GPs’ knowledge gaps and learning needs should be clearly and thoroughly 

identified prior to program development and implementation, using evidence from a 

range of sources. The needs must be identified for the target audience who will 

participate in the learning program. 

Effective implementation of the diabetes guidelines 

GPs who used the RACGP guidelines reported positive attitudes about the 

benefit of the guidelines for type 2 diabetes management. However, the use of the 

guidelines did not correlate with their level of knowledge. Although GPs read the 

guidelines, this does not necessarily mean that they implement the recommendations of 

the guidelines in their day-to-day clinical practice. Research is needed to examine how 

to effectively encourage implementation of guidelines in general practice. 

Effective management of limited resources in rural and remote 

general practice 

The majority of respondents reported “system of care” challenges in managing 

type 2 diabetes, including limited access to specially-trained nurses, allied health 

professionals and specialists. GPs may need to find ways to improve their management 

of existing resources, to better assist them with type 2 diabetes management. For 

example, they may need to consider more efficient use of practice nurses, and/or 

offering practice nurses specialised training to assist in diabetes care. Further attention 

or guidelines may be necessary to facilitate optimal use of resources at hand. 

CME that serves GPs’ preferences 

Respondents indicated a preference for face-to-face diabetes CME. This 

preference has remained the same for decades. Providing education in formats that do 

not match GPs preferences may result in low participation. Given the benefits of online 
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CME for rural and remote GPs and a trend to utilising structured online learning in the 

future, online CME may be used to complement face-to-face learning activities.  

Education aiming to improve GPs’ quality of care should suit GPs’ study 

preferences or habits. Half of the participating GPs in the quasi-experimental study 

reported their preferred time for study was at night. Therefore, undertaking clinical 

audits in this group of GPs may present difficulties, as patient records may need to be 

removed or transferred from their clinic for analysis at home. 

Barriers to GP online CME 

In order to provide online learning activities for GPs, providers who develop 

the learning programs need to take into account barriers to undertaking and completing 

online CME. Apart from barriers related to the system, which included providing 

broadband internet and support for technical difficulties, the major barriers were 

related to the users themselves, some but not all of which can easily be addressed. 

Implications and Directions for Future Research 

Online CME  

Whilst the quasi-experimental study failed to demonstrate whether our online 

ALM was effective in changing GPs’ knowledge, attitudes and practices because of 

very low response rates, the findings from our systematic review of online CME, 

showed that online CME has the capacity to improve GP satisfaction, knowledge and 

practice. Although Cook(251) suggests that there is no need for further studies to 

compare the effect of internet-based learning with no-intervention controlled studies or 

compared with traditional methods, our systematic review suggests that the number of 

studies examining GP online education is very limited. Therefore, further research is 

warranted specifically targeting GPs. In addition, further research is also needed to 
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identify the optimal use of online CME for GPs. For example, what content areas suit 

online delivery and how can online teaching technologies be used most effectively for 

GP CME?  

Exploratory qualitative research concurrent with RCTs may also be valuable in 

gaining an understanding of GPs’ learning needs and possible barriers to or difficulties 

in the completion of online CME. 

In addition, further research is needed regarding the specific characteristics of 

online CME that produce positive GP and patient outcomes. The characteristics of 

online CME based on Sargeant et al.’s grouping(34) include: content presentation only, 

for example, text only, audio lectures with slides, text with multimedia materials; 

interaction with content, for example, cases with questions and quizzes; and 

interpersonal interaction, for example, online courseware, electronic mail, desktop 

videoconferences. These features of online CME should be tested for their 

effectiveness. In addition, varying degrees and types of interactivity should be further 

examined for their effectiveness, cost-effectiveness and GP participation. 

To test and draw clear conclusions on the effectiveness of any given 

educational intervention, reproducible quality RCT trials are required with adequate 

control groups.  

In order to gain an accurate measure of the effects of online educational 

interventions on desired outcomes, educators and researchers are encouraged to utilise 

validated and reliable methods of evaluation. 

Diabetes CME 

There is a noticeable absence of research focussing on diabetes CME 

specifically for GPs practising in rural and remote areas. Given the difficulties of 

access to specialist services, allied health professionals and other treatment facilities in 
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rural and remote areas, and the pivotal role of GPs in diabetes management, research 

targeting this group of participants is clearly warranted. 

Further research is needed via reproducible quality RCTs with adequate control 

groups to test the impact of individual and combined educational interventions on GP 

and patient outcomes. In addition, other sound methodologies including qualitative 

methods that relate to the research questions are also needed to complement and 

interpret findings from RCTs.  

Further exploratory qualitative research, concurrent to RCTs, may also be 

valuable in gaining an understanding of GPs’ learning needs and preferred learning 

methods in relation to diabetes. Such qualitative research may also explore barriers to 

the implementation of guidelines and/or CME and ways to overcome these barriers 

from the perspectives of stakeholders.  This may help to improve GP recruitment and 

reduce participant attrition. 

The use of multiple combined education techniques showed mixed effects. 

Future studies may need to examine specific combinations of educational techniques 

and delivery methods tailored to specific desired outcomes for rural and remote GPs. 

In order to evaluate the effects of educational interventions on desired 

outcomes, educators and researchers are once again encouraged to use validated and 

reliable tools of evaluation. 

Lastly, future studies need to examine strategies to improve GP recruitment to 

and retention in CME programs and research studies. 
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Appendix A. A protocol for the NHMRC project 
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Appendix B. The national cross-sectional survey 
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Appendix C. Ethics approval for the national cross-

sectional survey 
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Appendix D. Additional tables of Chapter Four 

Table D4.1. Numbers of eligible postal areas (POAs) in each state that have 

populations of 10,000 to 30,000  
States Number of eligible POAs a 

NSW 206 

ACT 12 

VIC 154 

Qld 108 

SA 49 

WA 56 

Tas 15 

NT 7 

   Note. a POAs = postal areas. 

Table D4.2. Eligible POAs in each Australian state  

States Number Eligible POAs a 

 

NSW 18 2330, 2350, 2360, 2380, 2400, 2429, 2440, 2446, 2460, 2537, 2550, 2594, 2680, 2710, 

2794, 2850, 2870, 2880  

 

VIC 6 3300, 3305, 3400, 3500, 3585, 3875 

 

QLD 23 4352, 4610, 4700, 4702, 4703, 4720, 4807, 4810, 4811, 4812, 4815, 4817,4818, 4820, 

4825, 4850, 4860, 4868, 4869, 4871, 4878, 4879, 4880 

 

SA 4 5540, 5606, 5608, 5700 

 

WA 3 6430, 6450, 6714 

 

TAS 5 7030, 7140, 7310, 7315, 7320 

 

NT 7 0810, 0812, 0820, 0822, 0830, 0870, 0872 

Note. a POAs = postal areas. 
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Table D4.3. ARIA plus index value and population size of eligible towns 

Postcode ARIA plus index value a Population size b 

2330 2.47 20,056 

2350 4.13 24,644 

2360 4.32 13,593 

2380 3.34 10,833 

2400 6.46 10,741 

2429 2.78 10,108 

2440 3.59 23,046 

2446 3.26 11,659 

2460 3.36 29,138 

2537 2.41 10,283 

2550 4.47 15,703 

2594 2.86 11,328 

2680 4.48 22,544 

2710 3.99 10,530 

2794 2.65 10,579 

2850 3.17 14,476 

2870 3.38 11,791 

2880 10.34 20,052 

3300 2.60 10,838 

3305 2.99 12,457 

3400 2.89 13,481 

3500 2.59 28,742 

3585 3.93 10,829 

3875 3.33 15,184 

4352 2.65 20,208 

4610 3.23 13,595 

4700 4.02 17,451 

4702 7.11 25,301 

4703 2.96 16,372 

4720 6.18 12,521 

4807 5.66 11,171 

4810 3.10 19,346 

4811 3.23 11,013 

4812 3.02 18,609 

4815 4.19 21,407 

4817 3.12 25,983 

4818 3.52 13,303 

4820 8.51 10,239 

4825 12.88 20,302 

4850 6.05 11,411 

4860 4.40 11,811 

4868 3.03 16,771 

4869 3.01 15,248 

4871 13.21 16,343 

4878 3.07 10,999 

4879 3.19 12,827 

4880 4.01 10,807 

5540 2.95 15,165 

5606 7.26 14,656 

5608 2.52 13,817 

5700 3.02 12,008 

6430 7.24 20,213 
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6450 11.20 12,370 

6714 10.97 11,802 

7030 4.57 15,134 

7140 5.81 10,629 

7310 4.13 26,445 

7315 3.48 14,178 

7320 2.79 16,584 

0810 3.00 26,780 

0812 3.00 18,975 

0820 3.00 17,591 

0822 12.00 18,758 

0830 3.07 16,737 

0870 6.21 23,889 

0872 14.03 14,170 

Note. a ARIA plus 2006 database. 
b The Australian Bureau of Statistics CDATA online retrieved on 21/10/2010. 

 

Table D4.4. Overview of the interview questions 

Group of 

interviewees 

Interview questions 

Group 1 1. What are your thought about an online learning?  

 2. Have you done online learning programs before? 

 3.What is the best thing about online learning compared to other educational methods? 

 4.Did you have any difficulties accessing and completing the online Module? What and how 

did you manage? 

 5.Are there any particular characteristics of online learning that may encourage your 

participation? 

 6.What do you think about the facilitators for the online learning program? 

 7.Can you suggest any way of improving the online module or interaction? 

  

Group 2 1. What are your thought about an online learning?  

 2.What has been your experience of online medical education learning in the past? 

 3.Are you more incline to undertake medical education online or why other methods? 

 4.If you come across online learning activities or you are invited to participate in online 

medical education program. What types or characteristics of online that you are looking for or 

that appeal to you? 

  

Group 3 1.What are your thought about an online learning? 

 2.What were reasons that make you participate in online module in the past ? 

 3.What do you think is the best thing about online CME learning?  

 4.If you come across online learning activities or you are invited to participate in online 

medical education program. What types or characteristics of online that you are looking for or 

that appeal to you? 

 5.Could you please tell more about the particular characteristics or features of online CME that 

you find appealing or encourage you to do activity online?  

  

Group 4 1. What are your perceptions about an online module? 

 2. What do you like about online CME? 

 3. Did you have any difficulties accessing and completing the online Module? What and how 

did you manage? 

 4. What are advantages if any of the online module compared to other delivery methods? 

 5. What do you think about the facilitators for the online program? 

 6. Can you suggest any way of improving of the online module or interaction? 
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Appendix E. A questionnaire for the national cross-

sectional survey 
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Appendix F. Evidence based strategies to increase 

response rate to survey 

Table F1.1. Methods to increase response rates to surveys 

Appearance Evidence Type of intervention 

Make materials more 

personal i.e. hand sign 

-Response to survey increased by 10.0 %(147,150)  

 

Review  

Using coloured paper -No effect on survey response (review of 10 trials(149) and 

14 trials(150))  

-Responses increased in 8 out of 10 experiments (the effect 

ranged from 5.6 % decrease to 9.1 % increase)(Review of 3 

trials(151)) 

Review 

Using brown envelope 

over white envelope 

Responses to survey increased by 33.0 %  (review of 3 

trials(149) and five trials(150)) 

Review 

Using a booklet 

compared to stapled 

pages; large paper size; or 

high quality of paper or a 

thicker paper 

No evidence for an effect on response of using a booklet 

(review of three trials(150)); large paper size (review of two 

trials(150)); or high quality of paper or a thicker paper 

(review of 2 trials(150)) 

Review 

Using a single-sided 

rather than double-sided 

questionnaire 

Responses increased by almost a quarter when a single-

sided was used (review of four trials(150)) 

Review 

Length Evidence Type of intervention 

Shorter questionnaire Responses increased more than a half using shorter 

questionnaire (Review of 56 trials(150)) 

Review 

Content Evidence Type of intervention 

Using sensitive questions Responses decreased by one-tenth (Review of 10 

trials(150)) 

Review 

More relevant questions 

at start 

Responses increased by a quarter (Review of 1 trial(150)) Review 

More general question at 

start 

No effect (Review of 3 trials(150)) Review 

Asking demographic 

information first 

No effect (Review of 4 trials(150)) Review 

Placing easiest questions 

at start 

Responses increased by over a half (Review of 2 

trials(150)) 

Review 

Using open-ended rather 

than closed questions 

Responses decreased by more than half (Review of 3 

trials(150)) 

Review 

Delivery Method Evidence Type of intervention 

Use of stamps on 

outgoing envelopes rather 

than pre-paid 

-No effect on response to survey (review of 5 trials(149), 6 

trials(150), and 4 trials(151)) 

 

Review 

Use special delivery (i.e. 

registered, certified) 

rather than standard 

-Responses to survey increased by 50.0 % (review of 11 

trials(149)and 14 trials(150)) 

-Three studies showed personalised cover letters 

significantly improved physician responses to survey (147) 

Review 

 

 

Using first-class over 

other classes of postage 

-Responses increased by one-tenth using a first-class 

postage (review of two trials(150)) 

-Response rates increased (the effect ranging from 9.0 % 

decrease to 10.0 % increase) (review of five trial(151)) 

Review 

 

Review 

 

Using a stamped return 

envelope compared to a 

pre-paid 

-Responses increased by a quarter when stamps were used 

(Review of 27 trials(150)) 

-In 42 of 50 comparisons, stamped return had higher 

response rate than business reply. The effect ranging from 

Review 

 

Review 
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4.5 % decrease to 32.0 % increase (Review of 9 

studies(151)) 

Work address rather than 

home address 

No effect (Review of two trial(150)) Review 

Providing internet 

responses along with 

traditional postal 

responses 

No effect (Review of one trial(150)) Review 

Being sent on Monday 

rather than Friday; being 

received on Monday 

rather than Friday 

No effect (Review of one trial(150)) Review 

Origin Evidence Type of intervention 

Originate from a 

university rather than 

other sources (i.e. 

Governmental 

departments) 

Increased responses(149,151) and increased more than a 

quarter (Review of 14 trials(150)) 

Review 

Sent from a senior or 

well-known person 

- No effect (review of 5 postal-survey trials (149) and 10 

trials(150)) 

- Mixed effects from 3 studies(147) 

Review 

 

Review 

Incentives Evidence Type of intervention 

Monetary incentive -Review of 69 surveys(149) found incentives doubled 

participation in postal surveys  

- Review of 94 surveys(150) found incentives doubled 

participation in postal surveys  

- Review of 21 studies (1981-2006) found incentives from 

$1 to $50 were effective in increasing physician 

participation in surveys(147). 

-Review of 15 studies reported increased the response rate 

(28 in 30 experiments)(151) 

Review 

 

Review 

 

Review of surveys to 

physicians 

 

Review 

Larger over smaller 

monetary incentive 

-One third greater in postal surveys(149) 

-One fourth greater in larger monetary incentive (review of 

37 trials)(150) 

Review 

Non-monetary incentive 

(e.g. key ring) 

Review 72 trials(149) and 94 trials(150) found increased 

participation in postal survey by one tenth 

Review 

Monetary over  non-

monetary 

Monetary increased responses by 50% (postal survey(149, 

150)) 

Review 

Timing of incentive -Sending incentive with questionnaire increased 

participation by two thirds over sending incentive after 

completion (review of 15 postal survey(149) ) or more than 

half in the recent study (review of 24 trials(150)) 

-There was no evidence for an effect on response of 

offering the study result (review 12 trials(150)) 

Review 

Type of Contact Evidence Type of intervention 

Pre-contact before 

sending questionnaire 

-50.0 % increase in odds of response to survey (Review of 

39 postal trials(149) or 47 trials(150) ) 

-Meta-analysis of population based studies found pre-

notification had a large increase in responses to mail 

surveys. The effect ranged from 9.0 % decrease in response 

rate to a 47.4% increase(151) 

Review 

Follow-up contact i.e. 

repeat mailings, phone 

calls 

-50.0 % increased in responses if non-responders contacted 

again (review of 17 postal surveys(149) ) or increased more 

than a quarter (review of 19 postal surveys(150)) 

- Study with 590 NSW GPs found reminder call to do 

survey made no significant difference(148) 

Review 

 

 

Response rate of 

physicians  
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-The postcard follow-up increased response rates in the 33 

of the 36 comparisons (from six article) the effect ranged 

from an 11.0 % decrease to a 35.0 % increase(151) 

Review 

Pre-notification by phone 

rather than post 

No difference (review of 7 postal surveys (149)) Review 

Follow-up by phone over 

post 

No effect (review of  5 trials(150)) Review 

SMS over postcard 

reminder 

Responses increased by half when using SMS (Review of 3 

trials(150)) 

Review 

Providing another copy of 

questionnaire during 

postal follow-up 

Responses increased by a half (review of 11 trials(150)) Review 

Communication Evidence Type of intervention 

Providing assurance for 

confidentiality 

Responses increased more than a quarter (review of 1 

trial(150)) 

Review 

Stressing how response 

would benefit participant 

No effect (review of 9 trials(150)) Review 

Stressing how response 

would benefit  society 

No effect (review of 10 trials(150)) Review 

Notification of cut-off 

date 

-No effect (review of 6 trials(150)) 

-Response rate increased in 9 of the 12 experiments (the 

effect ranged from 13.5 % decrease to 7.8 % increase) 

(review of 5 trials(151)) 

Review 
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Table F1.2. Strategies used to increase response rate in our national survey study 

based on the evidence-based strategies 
Methods that increase response rate % Increase Our study 

Monetary incentive Double(149, 150) Yes  

Sending incentive with questionnaire over sending after 50.0-66.0 %(149, 150) No  

Shorter questionnaire 50.0 %(150) No  

Easiest question at start 50.0 %(150) Yes  

Use special delivery (i.e. registered, certified) rather than 

standard 

50.0 %(149, 150) No  

Monetary over non-monetary 50.0 %(149, 150) NA 

SMS reminder over postcard 50.0 %(150) No  

Providing another copy of questionnaire during postal 

follow-up 

50.0 %(150) Yes  

Pre-contact before sending  50.0 %(149, 150) No  

Follow-up contact i.e. repeat mailings, phone calls 25.0-50.0 %(149, 150), but one 

survey no effect(148) 

Yes  

Using brown envelope 33.0 %(149, 150) No  

Large over small monetary incentive 25.0-33.0 %(149, 150) NA 

Using single-sided questionnaire 25.0 %(150) No  

More relevant question at start 25.0 %(150) No  

Using a stamped return envelope 25.0 %(150) No  

Providing assurance for confidentiality 25.0 %(150) Yes  

Originate from university rather than other sources 25.0 %(149,150,151) Yes  

Make material more personal. i.e. hand sign 10.0 %(147,150) No  

Using first-class postage 10.0 %(150) NA 

Non-monetary incentive 10.0 %(149,150) Yes  

Using personalised cover letter 25.0 %(150) Yes  

Methods that produced mixed results Mixed results Our study 

Using colour paper 2 Cochrane reviews no effect(149, 

150) 

1 meta-analysis increase (151) 

Yes  

Sent from senior or well-known person 2 Cochrane reviews no effect(149, 

150) 

1 systematic review increase (151) 

Yes  

Notify of cut-off date 2 Cochrane reviews no effect (149, 

150) 

1 meta-analysis increase (151) 

Yes  

Methods that produced no effects No effects My study 

Using a booklet compared to stapled pages; large paper 

size; or high quality of paper or a thicker paper 

No effect from a 2009 Cochrane 

review(150) 

Using 

booklet, 

standard size 

and quality 

More general question at start No effect from a 2009 Cochrane 

review(150) 

Yes  

Asking demographic data first No effect from a 2009 Cochrane 

review(150) 

No  

Use of stamps on outgoing envelopes rather than pre-paid Cochrane reviews: no effect(149, 

150) 

 

No  

Work address rather than home address No effect from a 2009 Cochrane 

review(150) 

Yes  

Providing internet responses along with traditional postal 

responses 

No effect from a 2009 Cochrane 

review(150) 

Yes  

Being sent on Monday rather than Friday; being received 

on Monday rather than Friday 

No effect from a 2009 Cochrane 

review(150) 

First mail 

out sent on 
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 Tuesday. 

Second mail 

out sent on 

Monday 

Offering the study results No effect from a 2009 Cochrane 

review(150) 

Yes  

Pre-notification by phone rather than post No effect from a 2007 Cochrane 

review(149) 

No  

Follow-up by phone rather than post No effect from a 2009 Cochrane 

review(150) 

No  

Stressing how response would benefit participants No effect from a 2009 Cochrane 

review(150) 

Yes  

Stressing how response would benefit society No effect from a 2009 Cochrane 

review (150) 

Yes  

Methods that produced negative results Negative results Our study 

Using sensitive questions Decrease 10.0 %(150) No  

Using open-ended rather than close-ended Decrease 50.0 %(150) Using mixed 

Note. NA = not applicable 

Table F1.3. Comparison of strategies to improve GP response rate to survey in our 

national survey based on Total Design Approach by Dillman 
The Total Design approach Our survey 

1) Enclosure of a token, prepaid, financial 

incentive 

 

We did not enclose a token, prepaid, or financial incentive in our 

survey, instead we sent it after GPs returned their completed 

survey. 

 

2) Design of a respondent-friendly 

questionnaire 

 

Even though we designed respondent friendly questionnaire, the 

size of the questionnaire was larger than Dillman’s 

recommendation. 

 

3) Use of four contacts by mail and one 

additional special contact (e.g., certified 

mail or telephone call) 

 

In Dillman’s approach, the optimal numbers of contact have not 

been established for GP population. Our reminders consisted a total 

of five reminders, one of which had included a replacement 

questionnaire (i.e., the second round of mail out). However, our 

schedule was also different to Dillman. Dillman suggested sending 

out the reminders at exactly 1, 3 and 7 weeks after the original 

mailing but most of our reminders were sending out at two-week 

intervals except the second round of mail out which was sending at 

six weeks after the first postcard reminder. 

 

4) Enclosure of a stamped return envelope 

 

Dillman suggested the use of a stamped-return envelope, whilst our 

survey used a Department of General Practice reply-paid envelope. 

  

5) Additional elements that increase 

personalisation 

 

We did utilise some elements, such as a detailed cover letter, using 

a well-known person to sign the cover letter, using personalised 

cover letter (putting respondents’ name) but we did not use hand 

written signature.   
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Appendix G. Invitation letter and explanatory 

statement for the national cross-sectional survey 
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Appendix H. Ethics approval for the quasi-

experimental study and the mixed methods study 
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Appendix I. Questionnaires for the quasi-experimental  

study 

Pre-ALM questionnaire 
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Post-ALM questionnaire 
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Follow-up questionnaire 
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Appendix J. Invitation letter and explanatory 

statement for the quasi-experimental study 
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Appendix K. A questionnaire for the short cross-

sectional survey 
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Appendix L. Invitation letter and explanatory 

statement for the mixed methods study 
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Appendix M. Participant consent for interviews 
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Appendix N. Additional tables for Chapter Five 

Table N5.1. Characteristics of participating GPs and their practices 

Characteristics of GPs Number (% of GPs) 

Gender (N = 204)  

     Male 116 (56.9) 

     Female 88 (43.1) 

Ages (N = 203)  

     < 35 12 (6.0) 

     35-44 53 (26.1) 

     45-54 76 (37.4) 

     55+ 62 (30.5) 

Years in general practice (N = 201)  

     <2 2 (1.0) 

     2-5 22 (11.0) 

     6-10 28 (14.0) 

     11-19 47 (23.5) 

     20+ 102 (50.5) 

Working hours per week (N = 200)  

     ≤10 7 (3.5) 

     11-20 15 (7.5) 

     21-40 81 (40.5) 

     41-60 85 (42.5) 

     61+ 12 (6.0) 

Size of practice-number of individual GPs (N = 202)  

     Solo 14 (6.9) 

     2-4 51 (25.2) 

     5-9 101 (50.0) 

     10-14 25 (12.4) 

     15+ 11 (5.4) 

Size of practice-Part/full time (N = 204)  

     Part time 44 (21.6) 

     Full time 160 (78.4) 

Number of individual practice nurses (N = 203)  

     0 11 (5.4) 

     1 21 (10.3) 

     2 57 (28.1) 

     3 39 (19.2) 

     4  27 (13.3) 

     5 22 (10.8) 

     6+ 26 (12.9) 

Note. Number of GPs varies for each item due to missing responses. 
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Table N5.1. Characteristics of participating GPs and their practices (continued...) 

Characteristics of GPs Number (% of GPs) 

Patient seen/month (N = 195)  

      ≤ 200 62 (31.8) 

     201-400 53 (27.2) 

     401-600 61 (31.3) 

     601-800 11 (5.6) 

     801-1000 6 (3.1) 

     >1000 2 (1.0) 

Diabetic patients seen/month (N = 195)  

     ≤10 26 (13.3) 

     11-40 86 (44.2) 

     41-80 57 (29.3) 

     81-120 17 (8.7) 

     121-160 3 (1.5) 

     >160 6 (3.0) 

Note. Number of GPs varies for each item due to missing responses. 

Table N5.2. The proportions of correct responses for knowledge items 

Knowledge test items 

 

Number of GPs 

selected the 

correct answers 

(% of GPs) 

Mean score 

(SD) 

 

D1: Which people would you consider to be high risk, and therefore 

screen for type 2 diabetes? 

a 10.29 (1.39) 

D2: Is insulin indicated for this patient? 194 (94.2) 0.94 (0.23) 

D3: Continued on insulin from question D2 116 (56.3) 0.56 (0.49) 

D4: Which clinical features are typical of type 2 diabetes? a 8.46 (1.03) 

D5: By the year 2025, type 2 diabetes in Australian adults is forecast to 

increase to 17%. 

108 (52.7) 0.53 (0.51) 

D6: How frequently should HbA1c be measured? 183 (88.8) 0.89 (0.31) 

D7: How frequently should blood lipids be conducted? 136 (66.0) 0.66 (0.47) 

D8: How frequently should renal investigations (microalbuminuria and 

plasma creatinine) be conducted? 

141 (68.4) 0.68 (0.46) 

D10: What proportion of men with type 2 diabetes experience erectile 

problems? 

129 (63.2) 0.63 (0.48) 

D11: How often should a patient with type 2 diabetes be monitored for 

blood pressure, body mass index (BMI) and foot health? 

119 (58.3) 0.58 (0.49) 

D12: How often should a patient with type 2 diabetes see an 

optometrist or ophthalmologist? 

136 (66.0) 0.66 (0.47) 

D13: What are the key elements of a foot examination? 199 (96.6) 0.97 (0.18) 

D14: Initiation and adjustment of oral hypoglycaemic agents is based 

on which clinical measurement? 

154 (75.1) 0.75 (0.43) 

D15: When adjusting oral hypoglycaemic agents, how frequently 

should HbA1c be tested until target HbA1c (7%) is achieved? 

192 (93.7) 0.94 (0.24) 

D16: Repaglinide can be used in combination with Gliclazide with 

beneficial effects. 

110 (56.4) 0.56 (0.49) 

D17: Annual complications screening includes: a 7.29 (1.52) 

D18: Patients with poorly controlled diabetes can have up to four 

HbA1c per year. 

175 (86.2) 0.86 (0.34) 

D19: Which steps are required for a thorough foot assessment? a 6.80 (0.56) 

D20: Insulin quiz  b 149 (73.0) 0.73 (0.44) 

D21: Insulin quiz  b 175 (85.8) 0.86 (0.35) 

D22_1: case study 1 b a 3.54 (0.58) 

D22_2: case study 2 b a 3.50 (0.67) 

D22_3: case study 3 b a 2.54 (0.68) 

Note. Question 9 was excluded from calculation for knowledge score. 
a Details of answer options for these multiple-choice questions are shown in Table N5.3 and Table N5.4. 
b Please refer to Appendix E for full details. 
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Table N5.3. The proportions of correct responses for multiple-choice questions 

 

 

 

 

 

Answer-options for question D1: Which people would you consider to be 

high risk, and therefore screen for type 2 Diabetes? 

 

Number of GPs selected 

the correct answers 

(% of GPs) 

People with impaired glucose intolerance or fasting glucose.  201 (97.6) 

Obese adults aged 30 years and over. 27 (13.1) 

Aboriginal and Torres Strait Islanders aged 35 years and over. 204 (99) 

Only Aboriginal and Torres Strait Islanders aged 55 years and over. 188 (91.3) 

People aged 35 years and over migrant from Pacific islands, India and China. 156 (75.7) 

People aged 45 years and over who are obese (BMI ≥ 30kg/m2). 195 (94.7) 

Obese children. 70 (34.0) 

People aged 45 years and over with hypertension. 147 (71.4) 

All people with clinical cardiovascular disease. 166 (80.6) 

 All women with polycystic ovarian syndrome. 34 (16.5) 

Women with polycystic ovarian syndrome who are obese. 143 (69.4) 

Women with a history of gestational diabetes. 197 (95.6) 

Women aged 50 years and over with a history of  

gestational diabetes. 

42 (20.4) 

People aged 55 years and over. 167 (81.1) 

People aged 45 years and over with a first degree relative with type 2 diabetes. 182 (88.3) 

Answer-options for question D4: Which clinical features are typical of 

type 2 diabetes? 

 

Young age (generally) 205 (99.5) 

Middle age (generally) 185 (89.8) 

Rapid onset 203 (98.5) 

Slow onset 191 (92.7) 

Insulin deficient 192 (93.2) 

Insulin resistant 189 (91.7) 

Recent weight loss 191 (92.7) 

Overweight 201 (97.6) 

Strong family history 185 (89.8) 

Answer-options for question D17: Annual complications screening 

includes: 

 

HbA1c 171 (83.4) 

Weight 179 (87.3) 

Blood pressure 182 (88.8) 

Lipids 190 (92.7) 

Microalbuminuria 201 (98.0) 

Se Creatinine, eGFR 190 (92.7) 

Foot assessment 199 (97.1) 

Lifestyle review 183 (89.3) 



 

 

444 

 

Table N5.4. The proportions of correct responses for multiple-choice questions 

Answer-options for question D19: Which steps are required for a 

thorough foot assessment? 

Number of GPs selected 

the correct answers 

(% of GPs) 

History of foot problems 201 (98.5) 

Check for active foot problems including intermittent claudication 199 (97.5) 

Check pulses 204 (100.0) 

Test for neuropathy 204 (100.0) 

Assess footwear 200 (98.0) 

Assess education needs 182 (89.2) 

Assess self-care capacity, vision, dexterity, mobility 197 (96.6) 

Answer-options for question D22_1: case study 1a  

His eyes should not be affected by diabetes at this stage. 191 (93.6) 

He requires an eye examination now and he should have his eyes checked at 

least every two years. 

180 (88.2) 

His friend has type 1 diabetes whereas he has type 2 diabetes, which is much 

less likely to affect the eyes than type 1 diabetes. 

189 (92.6) 

The major risk factors for diabetic retinopathy are the duration of diabetes 

and the level of glycaemic control. 

163 (79.9) 

Answer-options for question D22_2: case study 2 a  

Fundoscopy should be performed at diagnosis and every two years as early 

changes are asymptomatic. 

175 (85.8) 

Fundoscopy requires examination through a dilated pupil. 162 (79.4) 

Australian optometrists are trained to assess the retina for diabetic 

retinopathy. 

187 (91.7) 

Only assess visual acuity with Snellen chart. 191 (93.6) 

Answer-options for question D22_3: case study 3 a  

He should have ophthalmological review at least two yearly.  157 (77.0) 

He should have his risk factors and indicators for other diabetic 

complications reviewed. 

194 (95.1) 

With appropriate self and professional care, it’s highly likely that his sight 

during his lifetime will remain quite adequate for the tasks of daily living. 

168 (82.4) 

Note. a Please refer to Appendix E for full details. 
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Appendix O. Additional tables for Chapter Six  

Table O6.1. The proportions of correct responses for knowledge items 

Knowledge test items N (% of GPs) 

 

Mean score 

(SD) 

E1: Which people would you consider to be high risk, and therefore 

screen for type 2 diabetes? 

a 10.21 (2.49) 

E2: Is insulin indicated for this patient? 14 (100.0) 1.00 (0.00) 

E3: Continued on insulin from question E2 5 (35.7) 0.36 (0.50) 

E4: Which clinical features are typical of type 2 diabetes? a 7.86 (1.40) 

E5: Which levels of fasting plasma glucose indicate a diagnosis of 

diabetes? 

11 (78.6) 0.79 (0.43) 

E6: By the year 2025, type 2 diabetes in Australian adults is forecast 

to increase to 17%. 

5 (35.7) 0.36(0.50) 

E7: How frequently should HbA1c be measured? 11 (78.6) 0.79 (0.43) 

E8: How frequently should blood lipids be conducted? 11 (78.6) 0.79 (0.43) 

E9: How frequently should renal investigations (microalbuminuria 

and plasma creatinine) be conducted? 

11 (78.6) 0.79 (0.43) 

E11: What proportion of men with type 2 diabetes experience erectile 

problems? 

8 (57.1) 0.57 (0.51) 

E12: How often should a patient with type 2 diabetes be monitored 

for blood pressure, body mass index (BMI) and foot health? 

6 (42.9) 0.43 (0.51) 

E13: What are the main investigations ordered after diagnosis for a 

patient with type 2 diabetes? 

14 (100.0) 1.00(0.00) 

E14: How often should a patient with type 2 diabetes see an 

optometrist or ophthalmologist? 

9 (64.3) 0.64 (0.50) 

E15: What are the key elements of a foot examination? 14 (100.0) 1.00(0.00) 

E16: Initiation and adjustment of oral hypoglycaemic agents is based 

on which clinical measurement? 

8 (57.1) 0.57 (0.51) 

E17: When adjusting oral hypoglycaemic agents, how frequently 

should HbA1c be tested until target HbA1c (7%) is achieved? 

14 (100.0) 1.00(0.00) 

E18: Commencing a course of corticosteroids, patients with diabetes 

require closer monitoring of their glycaemic control and the 

adjustment of the therapy. 

13 (92.9) 0.93 (0.27) 

E19: Repaglinide can be used in combination with Gliclazide with 

beneficial effects. 

10 (71.4) 0.71 (0.47) 

E20: First line therapy for hypertension patients with 

microalbuminuria is ACE inhibitors or Angiotensin 2 inhibitors 

14 (100.0) 1.00(0.00) 

E21: Annual complications screening includes: a 7.93 (0.27) 

E22: Patients with poorly controlled diabetes can have up to four 

HbA1c per year. 

11 (78.6) 0.79 (0.43) 

E23: Which steps are required for a thorough foot assessment? a 6.79 (0.80) 

E24: Insulin quiz b 8 (57.1) 0.57(0.51) 

E25: Insulin quiz b 11 (78.6) 0.79 (0.43) 

E26_1: case study 1 b a 3.79 (0.43) 

E26_2: case study 2 b a 3.29 (0.73) 

E26_3: case study 3 b a 2.64 (0.63) 

Note. Question E10 was excluded from calculation for knowledge score. 
a Details of answer options for these multiple-choice questions are shown in Table O6.2 and Table O6.3. 
b Please refer to Appendix I for full details. 
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Table O6.2. The proportions of correct responses for multiple-choice questions 
 

 

 

Note. a False statements.  

 

 

 

 

 

 

Answer-options for question E1: Which people would you consider to 

be high risk, and therefore screen for type 2 Diabetes? 

N (% of GPs) 

People with impaired glucose intolerance or fasting glucose.  13 (92.9) 

People aged 35 years and over migrant from Pacific islands, India and 

China. 

13 (92.9) 

Aboriginal and Torres Strait Islanders aged 35 years and over. 13 (92.9) 

People aged 45 years and over who are obese (BMI ≥ 30kg/m2). 13 (92.9) 

All people with clinical cardiovascular disease. 13 (92.9) 

Only Aboriginal and Torres Strait Islanders aged 55 years and over a. 12 (85.7) 

People aged 45 years and over with hypertension. 12 (85.7) 

Women with a history of gestational diabetes. 12 (85.7) 

People aged 45 years and over with a first degree relative with Type 2 

diabetes. 

12 (85.7) 

People aged 55 years and over. 11 (78.6) 

Women with polycystic ovarian syndrome who are obese. 8 (57.1) 

Women aged 50 years and over with a history of  

gestational diabetes a. 

4 (28.6) 

All women with polycystic ovarian syndrome a. 3 (21.4) 

Obese adults aged 30 years and over a. 2 (14.3) 

Obese children a. 2 (14.3) 

Answer-options for question E4: Which clinical features are typical of 

Type 2 diabetes? 

 

Young age (generally) a 14 (100.0) 

Insulin deficient a 14 (100.0) 

Overweight 14 (100.0) 

Middle age (generally) 12 (85.7) 

Rapid onset a 12 (85.7) 

Slow onset 12 (85.7) 

Insulin resistant 12 (85.7) 

Strong family history 11 (78.6) 

Recent weight loss a 9 (64.3) 

Answer-options for question E21: Annual complications screening 

includes: 

 

HbA1c 14 (100.0) 

Blood pressure 14 (100.0) 

Lipids 14 (100.0) 

Microalbuminuria 14 (100.0) 

Se Creatinine, eGFR 14 (100.0) 

Foot assessment 14 (100.0) 

Lifestyle review 14 (100.0) 

Weight 13 (92.9) 
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Table O6.3. The proportions of correct responses for multiple-choice questions 

Answer-option for question E23: Which steps are required for a 

thorough foot assessment? 

N (% of GPs)  

 

History of foot problems. 14 (100.0) 

Check pulses. 14 (100.0) 

Test for neuropathy. 14 (100.0) 

Assess footwear. 14 (100.0) 

Check for active foot problems including intermittent claudication. 13 (92.9) 

Assess education needs. 13 (92.9) 

Assess self care capacity, vision, dexterity, mobility. 13 (92.9) 

Answer-options for question E26_1: case study 1a  

His eyes should not be affected by diabetes at this stage b. 14 (100.0) 

His friend has type 1 diabetes whereas he has type 2 diabetes, which is 

much less likely to affect the eyes than type 1 diabetes b. 

14 (100.0) 

He requires an eye examination now and he should have his eyes checked 

at least every two years. 

13 (92.9) 

The major risk factors for diabetic retinopathy are the duration of diabetes 

and the level of glycaemic control. 

12 (85.7) 

Answer-option for question E26.2: case study 2 a  

Only assess visual acuity with Snellen chart b. 14 (100.0) 

Fundoscopy should be performed at diagnosis and every two years as early 

changes are asymptomatic. 

12 (85.7) 

Australian optometrists are trained to assess the retina for diabetic 

retinopathy. 

11 (78.6) 

Fundoscopy requires examination through a dilated pupil. 9 (64.3) 

Answer-options for question E26_3: case study 3 a  

With appropriate self and professional care, it’s highly likely that his sight 

during his lifetime will remain quite adequate for the tasks of daily living. 

14 (100.0) 

He should have his risk factors and indicators for other diabetic 

complications reviewed. 

12 (85.7) 

He should have ophthalmological review at least two yearly.  11 (78.6) 

Note. a Please refer to Appendix I for full details.  
b False statements.  

 

 

 

 

 

 

 

 

 

 

 



 

 

448 

 

Table O6.4: GPs’ experience in the online ALM 

Experience in the online ALM Disagree 

N (%) 

 

Neutral 

N (%) 

Agree 

N (%) 

The course was practical and useful. 0 (0.0) 0 (0.0) 4 (100.0) 

The case studies were applicable to my practice. 0 (0.0) 0 (0.0) 4 (100.0) 

The case studies stimulated my thinking about patients in my 

practice. 

0 (0.0) 1 (25.0) 3 (75.0) 

I was able to learn at my own pace. 0 (0.0) 0 (0.0) 4 (100.0) 

I received enough instruction in the use of the module. 0 (0.0) 0 (0.0) 4 (100.0) 

I was able to immediate access to feedback and correct 

answers when completing quizzes. 

0 (0.0) 0 (0.0) 4 (100.0) 

Overall, the content was clear and easy to understand. 0 (0.0) 0 (0.0) 4 (100.0) 

Overall, the instruction I received through this program was 

motivating. 

0 (0.0) 1 (25.0) 3 (75.0) 

I spent too much time on trying to access to a computer. 3 (75.0) 1 (25.0) 0 (0.0) 

I was at disadvantage because I do not possess adequate 

computer skills. 

4 (100.0) 0 (0.0) 0 (0.0) 

Lack of technical skills (e.g., how to post, reply in the 

bulletin board or access the external links) prevented me 

from adequately participating. 

3 (75.0) 1 (25.0) 0 (0.0) 

I used the World Wide Web resource links to locate 

information for inquiries that went above and beyond that 

required for this course (e.g., for certain patient problems). 

3 (75.0) 0 (0.0) 1 (25.0) 

Too much time was spent completing the module. 1 (25.0) 1 (25.0) 2 (50.0) 

Lack of social interaction was an impediment to my 

participation. 

3 (75.0) 1 (25.0) 0 (0.0) 

There was too little opportunity to interact with peers. 0 (0.0) 4 (100.0) 0 (0.0) 

I spent more time in undertaken for external links downloads.  3 (75.0) 1 (25.0) 0 (0.0) 

The module provided too much simple well known 

information. 

3 (75.0) 0 (0.0) 1 (25.0) 

My internet has a very slow connection. 4 (100.0) 0 (0.0) 0 (0.0) 

I did not know how to engage in discussion forums. 2 (50.0) 2 (50.0) 0 (0.0) 

 

 

Table O6.5. GPs experience toward discussion and interactive activities of the online 

ALM 

Experience in the online ALM Disagree 

N (%) 

Neutral 

N (%) 

Agree 

N (%) 

NA a 

N (%) 

The bulletin board was useful. 1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 

I felt comfortable participating in the bulletin board. 1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 

Participating in discussion forum enhanced my 

understanding of the subject. 

1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 

Discussion with peers added value to the module. 1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 

The facilitators responded promptly to my questions. 1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 

I found it informative and beneficial to be able to 

communicate with the facilitator(s). 

1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 

I found it informative and beneficial to be able to 

communicate with my colleagues. 

1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 

I was more comfortable participating in discussions in 

this program than I am in face to face courses. 

2 (50.0) 0 (0.0) 0 (0.0) 2 (50.0) 

I found it easy to manage on the bulletin board. 1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 

I received adequate help with technical problems. 0 (0.0) 1 (25.0) 0 (0.0) 3 (75.0) 

Facilitators did not provide enough input/responses on 

discussion forum. 

0 (0.0) 1 (25.0) 0 (0.0) 3 (75.0) 

Note. a NA =  not applicable. 
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Table O6.6. The proportion of correct responses for knowledge items compared 

between three tests 
Knowledge test items Number of GPs selected the 

correct answers 

(% of GPs)  

ID Knowledge score for each 

question 

Pre-

test 

Post 

test 

Follow-

up test 

E1: Which people would you consider to 

be high risk, and therefore screen for type 

2 diabetes? 

a a a a a 

E2: Is insulin indicated for this patient? Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E3: Continued on insulin from question 

E2 

Pre-test: 2 (50.0) 

Post-test: 2 (50.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 0 0 1 

3 1 1 1 

4 0 0 0 

E4: Which clinical features are typical of 

type 2 diabetes? 

a a a a a 

E5: Which levels of fasting plasma 

glucose indicate a diagnosis of diabetes? 

Pre-test: 3 (75.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 0 1 1 

4 1 1 1 

E6: By the year 2025, type 2 diabetes in 

Australian adults is forecast to increase to 

17%. 

Pre-test: 1 (25.0) 

Post-test: 3 (75.0) 

Follow-up test: 1 (25.0) 

1 1 1 0 

2 0 1 1 

3 0 0 0 

4 0 1 0 

E7: How frequently should HbA1c be 

measured? 

Pre-test: 4 (100.0) 

Post-test: 2 (50.0) 

Follow-up test: 3 (75.0) 

1 1 0 0 

2 1 1 1 

3 1 1 1 

4 1 0 1 

E8: How frequently should blood lipids 

be conducted? 

Pre-test: 2 (50.0) 

Post-test: 3 (75.0) 

Follow-up test: 2 (50.0) 

1 1 1 1 

2 0 0 0 

3 1 1 1 

4 0 1 0 

E9: How frequently should renal 

investigations (microalbuminuria and 

plasma creatinine) be conducted? 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E11: What proportion of men with type 2 

diabetes experience erectile problems? 

Pre-test: 2 (50.0) 

Post-test: 4 (100.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 1 

3 0 1 0 

4 0 1 1 

E12: How often should a patient with 

type 2 diabetes be monitored for blood 

pressure, body mass index (BMI) and foot 

health? 

Pre-test: 2 (50.0) 

Post-test: 2 (50.0) 

Follow-up test: 1 (25.0) 

1 0 1 0 

2 1 0 0 

3 0 0 0 

4 1 1 1 

E13: What are the main investigations 

ordered after diagnosis for a patient with 

type 2 diabetes? 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E14: How often should a patient with 

type 2 diabetes see an optometrist or 

ophthalmologist? 

Pre-test: 2 (50.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 0 1 1 

4 0 1 1 

E15: What are the key elements of a foot 

examination? 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Note. Question E10 was excluded from calculation for knowledge score.  
a Details of answer options for these multiple-choice questions are shown in Table O6.8 to Table O6.14. 
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Table O6.7.  The proportions of correct responses for knowledge items compared 

between three tests 
Knowledge test items Number of GPs selected the 

correct answers 

(% of GPs)  

ID Knowledge score for each 

question 

Pre-

test 

Post-

test 

Follow-

up test 

E16: Initiation and adjustment of oral 

hypoglycaemic agents is based on which 

clinical measurement? 

Pre-test: 3 (75.0) 

Post-test: 4 (100.0) 

Follow up test: 4 (100.0) 

1 0 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E17: When adjusting oral hypoglycaemic 

agents, how frequently should HbA1c be 

tested until target HbA1c (7%) is 

achieved? 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E18: Commencing a course of 

corticosteroids, patients with diabetes 

require closer monitoring of their 

glycaemic control and the adjustment of 

the therapy. 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E19: Repaglinide can be used in 

combination with gliclazide with 

beneficial effects. 

Pre-test: 2 (50.0) 

Post-test: 4 (100.0) 

Follow-up test: 2 (50.0) 

1 0 1 1 

2 0 1 1 

3 1 1 0 

4 1 1 0 

E20: First line therapy for hypertension 

patients with microalbuminuria is ACE 

inhibitors or Angiotensin 2 inhibitors 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E21: Annual complications screening 

includes: 

a a a a a 

E22: Patients with poorly controlled 

diabetes can have up to four HbA1c per 

year. 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E23: Which steps are required for a 

thorough foot assessment? 

a a a a a 

E24: Insulin quiz  b Pre-test: 2 (50.0) 

Post-test: 4 (100.0) 

Follow-up test: 2 (50.0) 

1 1 1 1 

2 0 1 1 

3 1 1 0 

4 0 1 0 

E25: Insulin quiz  b Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

E26_1: case study 1 b a a a a a 

E26_2: case study 2 b a a a a a 

E26_3: case study 3 b a a a a a 

Note. Question E10 was excluded from calculation for knowledge score. 

 a Details of answer options for these multiple-choice questions are shown in Table O6.8 to Table O6.14. 
b Please refer to Appendix I for full details. 
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Table O6.8. The proportions of correct responses for multiple-choice questions 
Answer-options for question E1: Which 

people would you consider to be high risk, 

and therefore screen for type 2 Diabetes? 

Number of GPs selected the 

correct answers 

(% of GPs)  

ID Knowledge score for each 

question 

Pre-

test 

Post- 

test 

Follow 

up-test 

People with impaired glucose intolerance or 
fasting glucose  

Pre-test: 4 (100.0) 
Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Obese adults aged 30 years and over. Pre-test: 1 (25.0) 
Post-test: 0 (0.0) 

Follow-up test: 0 (0.0) 

1 1 0 0 

2 0 0 0 

3 0 0 0 

4 0 0 0 

Aboriginal and Torres Strait Islanders aged 35 

years and over 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 
Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 Only Aboriginal and Torres Strait Islanders 

aged 55 years and over 
 

 

Pre-test: 4 (100.0) 

Post-test: 3 (75.0) 
Follow-up test: 4 (100.0) 

1 1 0 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

People aged 35 years and over migrant from 

Pacific islands, India and China 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

People aged 45 years and over who are obese 
(BMI ≥ 30kg/m2) 

Pre-test: 4 (100.0) 
Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Obese children Pre-test: 1 (25.0) 

Post-test: 1 (25.0) 
Follow-up test: 1 (25.0) 

1 1 0 1 

2 0 0 0 

3 0 0 0 

4 0 1 0 

People aged 45 years and over with 

hypertension 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

All people with clinical cardiovascular disease Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 All women with polycystic ovarian syndrome Pre-test: 1(25.0) 
Post-test: 0 (0.0) 

Follow-up test: 0 (0.0) 

1 1 0 0 

2 0 0 0 

3 0 0 0 

4 0 0 0 

Women with polycystic ovarian syndrome who 

are obese 

Pre-test: 3 (75.0) 

Post-test: 3 (75.0) 
Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 0 0 0 

 Women with a history of gestational diabetes Pre-test: 3 (75.0) 

Post-test:4 (100.0) 

Follow-up test: 4 (100.0) 

1 0 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Women aged 50 years and over with a history 
of gestational diabetes 

Pre-test: 0 (0.0) 
Post-test: 1 (25.0) 

Follow-up test: 2 (50.0) 

1 0 0 1 

2 0 0 0 

3 0 0 0 

4 0 1 1 

People aged 55 years and over 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 
Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

People aged 45 years and over with a first 

degree relative with type 2 diabetes 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 
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Table O6.9. The proportions of correct responses for multiple-choice questions 

Answer-options for question E4: 

Which clinical features are typical of 

type 2 diabetes? 

Number of GPs selected 

the correct answers 

(% of GPs)  

 

ID Knowledge score for each 

question 

Pre-

test 

Post- 

test 

Follow 

up-test 

Young age (generally) Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 

Middle age (generally) 

Pre-test: 3 (75.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 0 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 

Rapid onset 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 

Slow onset 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

g 

Insulin deficient 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Insulin resistant 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Recent weight loss 

 

Pre-test: 3 (75.0) 

       Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 0 1 1 

3 1 1 1 

4 1 1 1 

Overweight 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Strong family history 

 

Pre-test: 3 (75.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 0 1 1 

4 1 1 1 
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Table O6.10. The proportions of correct responses for multiple-choice questions 

Answer-options for question E21: 

Annual complications screening 

includes: 
 

Number of GPs selected 

the correct answers 

(% of GPs) n=4 

 

ID Knowledge score for each 

question 

Pre-

test 

Post- 

test 

Follow 

up-test 

HbA1c 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 0 

Weight 

 

Pre-test: 4 (100.0) 

Post-test: 3 (75.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 0 0 

Blood pressure 

 

 

Pre-test: 4 (100.0) 

Post-test: 3 (75.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 0 0 

 

Lipids 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 0 

Microalbuminuria 

 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Se Creatinine, eGFR 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 0 

Foot assessment 

 

Pre-test: 4 (100.0) 

Post-test: 3 (75.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 0 1 

Lifestyle review 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 0 
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Table O6.11. The proportions of correct responses for multiple-choice questions 

Answer-option for question E23: 

Which steps are required for a 

thorough foot assessment? 

 

Number of GPs selected 

the correct answers 

(% of GPs)  

 

ID Knowledge score for each 

question 

Pre-

test 

Post- 

test 

Follow 

up-test 

History of foot problems Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Check for active foot problems including 

intermittent claudication 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 

Check pulses 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 

Test for neuropathy 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 Assess footwear 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Assess education needs 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Assess self care capacity, vision, 

dexterity, mobility 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

 

Table O6.12. The proportions of correct responses for multiple-choice questions 

Answer-options for question E26_1: 

case study 1 a 

 

Number of GPs selected 

the correct answers 

(% of GPs)  

 

ID Knowledge score for each 

question 

Pre-

test 

Post- 

test 

Follow 

up-test 

His eyes should not be affected by 

diabetes at this stage. 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

He requires an eye examination now and 

he should have his eyes checked at least 

every two years. 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

His friend has type 1 diabetes whereas he 

has type 2 diabetes, which is much less 

likely to affect the eyes than type 1 

diabetes. 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

The major risk factors for diabetic 

retinopathy are the duration of diabetes 

and the level of glycaemic control. 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 3 (75.0) 

1 1 1 1 

2 1 1 0 

3 1 1 1 

4 1 1 1 

Note. a Please refer to Appendix I for full details. 
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Table O6.13. The proportions of correct responses for multiple-choice questions 

Answer-option for question E26.2: case 

study 2 a 

 

Number of GPs selected 

the correct answers 

(% of GPs)  

 

ID Knowledge score for each 

question 

Pre-

test 

Post- 

test 

Follow 

up-test 

Fundoscopy should be performed at 

diagnosis and every two years as early 

changes are asymptomatic. 

 

 

Pre-test: 3 (75.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 0 1 1 

3 1 1 1 

4 1 1 1 

Fundoscopy requires examination through 

a dilated pupil. 

 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Australian optometrists are trained to 

assess the retina for diabetic retinopathy. 

 

 

Pre-test: 3 (75.0) 

Post-test: 0 (0.0) 

Follow-up test: 4 (100.0) 

1 1 0 1 

2 1 0 1 

3 0 0 1 

4 1 0 1 

Only assess visual acuity with Snellen 

chart. 

Pre-test: 4 (100.0) 

Post-test: 0 (0.0) 

Follow-up test: 4 (100.0) 

1 1 0 1 

2 1 0 1 

3 1 0 1 

4 1 0 1 

Note. a Please refer to Appendix I for full details. 

 

Table O6.14. The proportions of correct responses for multiple-choice questions 

Answer-options for question E26_3: 

case study 3 a 

Number of GPs selected 

the correct answers 

(% of GPs)  

 

ID Knowledge score for each 

question 

Pre-

test 

Post- 

test 

Follow 

up-test 

He should have ophthalmological review 

at least two yearly.  

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

He should have his risk factors and 

indicators for other diabetic 

complications reviewed. 

 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

With appropriate self and professional 

care, it’s highly likely that his sight 

during his lifetime will remain quite 

adequate for the tasks of daily living. 

Pre-test: 4 (100.0) 

Post-test: 4 (100.0) 

Follow-up test: 4 (100.0) 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

Note. a Please refer to Appendix I for full details. 
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Table O6.15. Self-identified practice changes before and after the online ALM 

ID Awareness of changes 

(Any change that GPs 

thought  may need to be 

made regarding their 

current management of 

patient with diabetes) 

Intend to changes 

(Any change that GPs 

intended to make to their 

management of patients 

with diabetes) 

Reported changes 

(The changes that GPs had made 

regarding their management of 

patients with diabetes) 

 

TGP1 “Improved management of 

treatment resistant patients” 

 

“Would like to make 

greater use of ancillary 

health providers but 

availability is difficult.  

Care Plans and EPC 

referral are of limited use 

given restriction of 5 

services per year, adequate 

podiatry services utilises it 

all.” 

 

“None” 

TGP2 “More focus on lifestyle 

modifications and better 

monitoring of them. 

Managing with co-

morbidities” 

 

“-Improve education about 

diabetes  standardisation of 

initiation of insulin   

-Promote GPMP more” 

 

“Follow up according to guidelines  

management plan implementation 

and follow up  initiation of insulin 

more confidently” 

 

TGP3 “-Selection of type of Insulin 

for a particular patient.   

-Timing of introduction of 

insulin for a Type-2 diabetic 

patient.   

-Management of newly 

diagnosed Type-1 diabetic 

patient.   

-Choosing & adding Oral 

hypoglycaemic agents” 

 

“1 - Familiarity with 

available OHA & Types of 

Insulin   

2 - Timing of introduce 

Insulin from OHA   

3 - Examination of patient 

appropriately & efficiently” 

 

“-Methodical approach   

-Better knowledge of current 

available drugs for diabetes 

management   

-Systemic examination of patient  -

Timely appropriate investigation 

arrangement & referrals for Team 

Care arrangements” 

 

TGP4 “Improved ability to manage 

insulin dependent diabetes,  

-Better access to dietitians 

-Education on how to improve 

patient compliance and 

enthusiasm in managing their 

diabetes” 

 

“1. Make numerical 

assessment of weight i.e. 

BMI rather than a visual 

assessment   

2. Be more proactive with 

ophthalmology referrals   

3. Spend more time thinking 

through management of 

each patient” 

 

“More proactive with:     

1. Screening   

2. Correct follow up with 

recommended blood tests, 

ophthalmology review, foot care, 

etc   

3. Using diabetic educator more 

often   

4. Using new recall system to 

ensure patients with diabetes 

remember to attend at regular 

intervals       

Still ongoing problems with 

motivation of patients  despite more 

effort on my part on education – 

discouraging” 

 
 




