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A B S T R A C T 

 
 

Objective:  To describe the development, process and outcome evaluation of a culturally tailored diabetes prevention education 

program for community healthcare workers (CHCWs) in Thailand.  

Methods:  A tailored diabetes prevention education program was designed based on formative research and implemented with 

35 CHCWs in semi-urban areas in Chiang Mai province, Thailand. Modules were delivered over eight group classes and eight self-

directed E-learning sessions (www.FitThai.org). The program incorporated problem-based learning, discussion, reflection, 

community-based application, self-evaluation and on-line support. The frequency that students accessed on-line materials, 

including videotaped lectures, readings, monthly newsletters and community resources, was documented. Participant satisfaction 

was assessed through three questionnaires. Knowledge was assessed through pre-post testing.  

Results:  Three-quarters of participants attended all eight classes and no participant attended fewer than six. On-line support and 

materials were accessed 3 to 38 times (median 13). Participants reported that program information and activities were fun, useful, 

culturally-relevant and applicable to diabetes prevention in their specific communities. Participants also appreciated the innovative 

technology support for their work. Comfort with E-learning varied among participants. Scores on pre-post knowledge test 

increased from a mean (sd) of 56.5% (6.26) to 75.5% (6.01) (p < .001).  
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Conclusions:  An innovative diabetes prevention education program was developed for CHCWs in Thailand. Interactive classroom 

modules and self-directed E-learning were generally well-received and supported better knowledge scores. Ongoing access to web-

based materials and expert support may help sustain learning.  

 

Keywords:  Diabetes prevention education program, community healthcare worker, community-based application, Thailand 

 
 

Introduction 
 

Type 2 diabetes and impaired fasting glucose (IFG) have increasingly become a public health concern for Thailand (Aekplakorn et 

al., 2007). Recognizing the growing burden and related risk factors, the Ministry of Public Health launched a nationwide program, 

Healthy Thailand, in 2004. This program included media to promote healthier lifestyles (physical activity and diet) and set a target 

for 60% of Thai people aged 40 years and over to be screened for body mass index (BMI), IFG and diabetes every year 

(Wibulpolprasert & Pengpaibon, 2000; Wibulpolprasert, 2002; Aekplakorn et al., 2007). The monitoring at the community level is 

ongoing. However, there has been minimal continuing education from the Ministry of Public Health (MOPH) to help community 

healthcare workers (CHCWs) to prevent diabetes and chronic diseases in their communities. The prevalence of diabetes has not 

been decreasing in either rural or urban areas. Moreover, the distribution of health resources, such as medical doctors, nurses and 

budgets has not risen as much as has demand (Wibulpolprasert, 2002; Aekplakorn et al., 2007).  

 

Type 2 diabetes and obesity have mainly been treated at the individual level and the success of such interventions has been poor 

(Glenny et al., 1997). Prevention is more effective than intervention for those who are already obese or have diabetes (Schulz et al., 

2005; Swinburn & Egger, 2002). Moreover, the need for preventive action at community, interpersonal, family, organizational, 

regional and societal levels has never been greater as countries - like Thailand - face the near epidemic rise of these conditions. 

Intervention must include these population levels. One approach to alleviating the chronic disease burden is to expand the 

knowledge at the grassroots level. Sustained community education by CHCWs can be instrumental in this regard.  

 

Health promotion in Thailand has benefitted from CHCWs who serve as “bridges” between healthcare providers and the 

community members they serve, especially in rural communities (Kauffman & Mayers, 1997; Roe & Thomas, 2002; Satterfield et 

al., 2002). Although CHCWs have established roles in aspects of community health promotion, such as prenatal and breastfeeding 

support, they have been less involved in chronic disease prevention. Moreover, their access to formal education on chronic disease 

prevention has been limited, especially in underserved communities (Brown et al., 2002; Rhee et al., 2005). Studies which have 

supported the effectiveness of CHCWs in health promotion emphasized the importance of training (Lewin et al., 2005). Formative 

research with health promotion workers in Thailand identified their desire for further CHCW training in chronic disease prevention 

(Chongsuvivatwong et al., 1996; Senarak et al., 2006).  

 

Therefore, the objectives of this study were: 1) to briefly describe the development of a culturally-tailored diabetes prevention 

education program for CHCWs in Thailand; 2) to document the process evaluation by CHCWs over the four-month 

implementation of the program; and 3) to assess pre-post program changes in CHCWs’ knowledge.  
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Methods 
 

Development of course curriculum  

 

Course objectives:  The diabetes training course was designed to facilitate learning about prevention of type 2 diabetes as well as 

skill development to support activities aimed at primary prevention of diabetes at the community level. This training course served 

as a basis of health education for CHCWs; however, it also encompassed key health messages for the population about diet, 

physical activities and risk factors related to type 2 diabetes.  

 

Curriculum:   The training course was developed based on formative research that was conducted by one of the authors in Chiang 

Mai province in 2007 and involved stakeholders representing such doctors, nurses, CHCWs, as well as at-risk community people in 

Chiang Mai province. The curriculum targeted CHCWs who worked in their communities with populations at-risk with diabetes 

and those who had a public health background (Love et al., 1997; Lorig et al., 1999). The formative research pointed to the need 

for an effective, sustainable program for knowledge translation to CHCWs and at-risk populations in the communities they served, 

and provided input into content and preferred approaches. The curriculum was also developed initially for CHCWs in Chiang Mai 

province, Thailand. It was to facilitate the learning and skill development of CHCWs about community-based prevention of type 2 

diabetes. This training course served as a basis of health education for workers; however, it also encompassed key health messages 

for the population about diet, physical activity and risk factors of type 2 diabetes.  

 

Course content: The main principles and content of the initial program were designed based on the literature and the Thai research 

team’s experiences in training various health providers at the Institute of Nutrition, Mahidol University in Thailand. The key 

components of the proposed program content were diabetes and lifestyle, nutrition and fitness (Sirichakwal & Sranacharoenpong, 

2008). The topics and focus of the eight learning modules are presented in Table 1. 

 

Table 1:  Diabetes Prevention Education Program for Community Healthcare Workers (CHCWs) 

 

Module Topics Focus 

1 Introduction and overview of the training 

program and pre-test  

Objectives of training, benefits and expectations 

2 Risk factors related to diabetes Importance of factors related to diabetes including 

importance of prevention  

3/4 The role of the CHCWs to prevent diabetes, 

community awareness and promotion and 

evaluation 

Role, expectation, support and teamwork at the 

community level 

5/6 Eat right, find the way  Importance of food and nutrition for healthy people 

based on Thai Food-Based Dietary Guidelines (Thai-

FBDGs)  

7 Food products/supplements, nutritional 

labeling and party/ social foods and exercise  

- Advantages and disadvantages of food products-  

- Benefits of nutritional labeling 

- Importance of exercise 

8 What next, challenge yourself and post-test  Ongoing support and challenges for CHCWs 
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The eight modules were designed to complement each other. CHCWs also chose to work through the modules in a fragmented 

fashion. Each part of a module had a clear introduction and closure, allowing learners to divide each module into several shorter 

lessons, or to incorporate the content of different modules in a given learning session.  

 

Course process: The theoretical foundation on which the learning program for CHCWs was based was the T5 instructional design 

model of the University of Waterloo, Canada (Salter et al., 2004). The T5 model draws from constructivism, socially-shared 

cognition and distributed-learning theory (Salter et al., 2004). The underlying premise was that students learn better through 

opportunities for interaction, feedback, reflection and active application of concepts. By extension, CHCWs applied adult learning 

principles to help their communities and community members to integrate new information - e.g., regarding food labeling, dietary 

guidelines and risk factors related to diabetes. Implementation of the learning benefited from CHCWs links to their specific 

communities and culture (Tregonning et al., 2001) and drew on their experiences in other aspects of community health promotion.  

 

In designing the modules, creativity, fun and experiential learning were incorporated. The eight modules might traditionally have 

been delivered over 16 class sessions of 2.5 hours each. However, a mix of classroom and E-learning approaches was used, based 

on the formative evaluation. The teaching and learning strategies incorporated in both the classroom sessions and E-learning 

activities included discussions, problem-based learning, community-based application assignments, self-evaluations and on-line 

support.  

 

An E-learning website was developed by using Moodle software, a course management system for learning and effective 

environments (Dougiamas, 2009). Moodle is a free web application that E-learning developers can use to create effective on-line 

learning websites. Instructors can also track student responses to quizzes and access to the on-line materials. The content on the 

website (www.FitThai.org) included lecture materials, quizzes, assignments, newsletters and community resources. Videotaped 

lectures were provided in the Thai language. All lectures were developed in PowerPoint with added voice-over narration. For 

example, a videotaped lecture on fat was posted on the “youtube” website for CHCW access. In addition, classroom lectures were 

copied on CD-ROM for each CHCW. The length of each video and PowerPoint was 6 to 17 minutes. Quizzes were integrated into 

the on-line materials to ensure that learners were focusing on the key concepts, and guided CHCWs through some problem-based 

questions before they attended the classroom sections. Newsletters were provided on-line monthly. Each registered CHCW had 

his/her account and password to access the E-learning website anytime and from anywhere. The frequency with which each learner 

accessed the website or downloaded any materials was automatically recorded.  

 

Study sample  

 

Chiang Mai province consists of 24 districts that are semi-urban or rural. Criteria for district selection to participate in the study 

were: 1) districts within 40 kilometers of Chiang Mai city and 2) districts having less than 50% agricultural households. Eight 

districts were eligible for the study. Five districts were randomly selected. The CHCWs who participated in the training program 

were recruited from five districts in Chiang Mai province. The implementation and evaluation of the CHCWs' training program 

was randomized and controlled. The unit of randomization was the healthcare center in Chiang Mai province. Each healthcare 

center has one CHCW who takes responsibility for chronic disease prevention and health promotion. The total eligible 69 CHCWs 

were from 69 healthcare centers at the community level. We randomly selected 35 of 69 CHCWs to participate in the training 

program and 34 CHCWs to participate in the control group with stratification at the district level and the education level (< and 

> Bachelor’s degree). We were in contact and planned for study implementation with the Head of the Chronic Disease Prevention 

section in each district. The participants were contacted with an invitation letter. 
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We introduced the training objectives and potential benefits that CHCWs might gain from participation in the training program. 

The training schedule was planned with CHCWs and agreed upon by CHCWs in each district. The in-class discussions took place 

in five districts and were held twice a month. The participants were not paid for training and their time. However, three awards 

were provided for the students whose knowledge improved the most after the training. We also presented a certificate to all 

successful participants. The Office of Research Ethics at the University of Waterloo, Ontario, Canada, Mahidol University, Nakhon 

Pathom province, Thailand and the office of Disease Prevention and Control, Ministry of Public Health, Thailand granted 

permission to conduct the study. 

 

Implementation  

 

The 35 CHCWs selected to participate in the diabetes education prevention training did so over a four-month period. The program 

was delivered over eight in-classroom discussions and eight on-line learning sessions. CHCWs met for classes in small groups of 

five to nine participants in each district at the healthcare office. The classroom discussion took 2.5 to 3 hours each time. One of the 

authors was the facilitator and organized informal discussions and motivated participants. In addition, the facilitator provided 

support by telephone or e-mail, as participants needed it during the four-month training program. Peer support was also an 

important component in the classes.  

 

On-line learning materials were posted and updated at least once a week. On-line quizzes were completed at the end of each 

module. The answers to each on-line quiz were discussed in class. All CHCWs had to finish assignments on schedule before they 

attended the classroom discussions.  

 

Evaluation 

 

All CHCWs were tested for knowledge before the start of the training program and at the end of four months by questionnaire. The 

knowledge questionnaire consisted of four parts: understanding of nutritional terms; understanding of nutritional recommendations; 

knowledge of food sources related to the recommendations and nutrition knowledge; and general risk factors related to diabetes. 

There were 27 questions, with a total score of 100.  

 

Content validity and reliability of the pre-post test questionnaire were assessed.  

 

Content validity was reviewed by two Thai experts at the Institute of Nutrition, Mahidol University. The experts provided 

comments on the clarity and appropriateness of the contents and style of each question. Reliability of the knowledge questionnaire 

was tested with CHCW volunteer responses by how consistently the questions within each section corresponded to overall 

knowledge scores measured, using Cronbach’s alpha statistic. The acceptable score is generally 0.7 or above (Hair et al., 1998). A 

sample of 30 CHCWs was needed to ensure that appropriate test confidence limits could be generated (Baumgartner & Chung, 

2001).  

 

Thirty-two CHCWs volunteered to complete the questionnaire for the reliability test. They were from one district in Chiang Mai 

province that did not participate in the training program. Cronbach’s alpha coefficients for the knowledge questionnaire averaged 

0.775 (range 0.727 to 0.786). Therefore, all questions were retained. The quizzes were completed in class.  
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Participant satisfaction was assessed through three different short questionnaires (Griffin et al., 1999). The questionnaires were 

completed after the in-class training session. They consisted of both ranking of satisfaction with various aspects of the program and 

open-ended questions.  

 

Data analysis 

 

Our study used a pre-post design. Data from participants were entered into and analyzed using SPSS Version 13.0 for Windows 

(Levesque, 2007). Descriptive statistics were used to summarize participants’ characteristics and Student’s Paired t-test, two-tailed, 

was used for comparing knowledge scores. The correlation among post-knowledge score and frequency of accessing the website 

was performed using a Pearson’s correlation coefficient, two-tailed. Significance was set at p < 0.05. Participants’ responses to 

satisfaction and open-ended questions for the process evaluation were also examined.  

 

Results 
 

General information 

 

The characteristics of CHCWs randomized to intervention and control groups were similar (see Table 2). Thirty-five CHCWs 

attended the diabetes prevention education training program. CHCWs worked at the healthcare centers in semi-urban communities 

in Chiang Mai province. The mean (sd) age of CHCWs was 39.5 (4.77) years. Eighty-nine percent had graduated with a Bachelor’s 

degree in Nursing (78%) or Public Health (11%). They had worked in public health for an average of 18.4 (4.97) years. 

 

Table 2:  Participating Community Healthcare Workers’ Background and Demographic Information 

 
 Intervention Control 

Total participants: 35 34 
Gender, n (%): 
Female 
Male 

 
34 (97) 

1 (3) 

 
30 (88) 
4 (12) 

Age (years), n (%): 
25-34 
35-44 
45-54 

 
6 (17) 

22 (63) 
7 (20) 

 
4 (12) 
16 (47) 
14 (41) 

Work experience (years), n (%):  
< 10 
11-15 
16-20 
> 20 
Mean + SD 

 
1 (3) 

13 (37) 
7 (20) 

14 (40) 
18.4 + 4.97 

 
1 (3) 
6 (18) 
8 (23) 

19 (56) 
20.7+5.69 

Educational background, n (%): 
Diploma 
Bachelor’s degree  
Master’s degree 

 
2 (5.7) 
1 (88.6) 
2 (5.7) 

 
1 (3) 

30 (88) 
3 (9) 
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The eight classroom-based sessions were held at the healthcare office in each of five districts over the four-month study period. 

Sixty-six percent of CHCWs (n = 23) attended all eight times, and 31% (n = 11) attended seven sessions. The main reason given by 

CHCWs who were absent from class was their workload and multiple responsibilities.  

 

The frequency of accessing on-line materials was recorded during the program, from August 13 to November 20, 2008. The 

median frequency of access to the website was 13 (range 3 to 38 times).  

 

Learning outcomes 

 

When pre-post scores were compared within group, the overall score and each topic score were significantly different for the 

intervention group. A significant knowledge gain in all four topics was observed from baseline to after training (p < .001) (see 

Table 3). Understanding of nutritional recommendations at baseline scored lowest compared to the other topics, but significantly 

improved after the four-month training. Additionally, total knowledge score significantly improved for the intervention group from 

a pre-test score of 56.5 to 75.5 post-test (p < .001), and was significantly higher than the post-test score of the control group.   

 

The passing score was set at > 70%. At baseline, no one could pass this criterion, while 77% of all CHCWs (n = 27) passed the 

criterion after the training. The overall scores of the control group were not significantly different between baseline and after four 

months. 

 

Table 3:  Pre- and Post-test Scores for Intervention and Control Groups of Community Healthcare Workers 

 
Intervention 
mean (sd) 

Control 
mean (sd) 

 

Pre-test Post-test Pre-test Post-test 

Understanding of nutritional terms 
(total score = 18)  
(% of total score of each topic) 

9.4 (2.87) 
(52) 

11.6 (2.24)
* 

(64) 
8.5 (2.25) 

(47) 
8.9 (2.12) 

(49) 

Understanding of nutritional 
recommendations  
(total score = 25) 
(% of total score of each topic) 

7.1 (3.25) 
(28) 

17.1 (3.60)
* 

(68) 
7.5 (4.71) 

(30) 
8.6 (2.85) 

(34) 

Knowledge of food sources  
(total score = 36) 
(% of total score of each topic) 

26.3 (3.19) 
(73) 

29.4 (1.94)
* 

(82) 
25.8 (3.33) 

(72) 
26.7 (2.44) 

(74) 

Knowledge of diet-disease associations 
(total score = 21) 
(% of total score of each topic) 

13.8 (1.44) 
(66) 

16.4 (1.96)
* 

(78) 
13.1 (1.64) 

(62) 
13.2 (2.71) 

(63) 

Total  
(total score = 100) 
(% of total score) 

56.5 (6.26) 
(56.5) 

75.5 (6.01)
* 

(75.5) 
54.9 (6.98) 

(54.9) 
57.4 (5.59) 

(57.4) 

p < .001. 

 
 

In terms of accessing the website, there was no statistically significant association between frequency of access and post-test scores 

(r = .313; n = 35; p < .068).  
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Process evaluation 

 

Evaluation of CHCW satisfaction showed a high level of approval of the training. Eighty-three percent of participants liked the 

methods of classroom discussion and E-learning (Q1) (see Table 4). Moreover, 54% of the CHCWs felt computer skills were easy 

to learn (Q9). The length of a training program was 2.5 to 3 hours per session, over four months, and more than 70% indicated the 

program was not too long (Q10). The motivations of participants for attending the training were: learned new content (68%: Q2); 

could apply the program content to their jobs (97%: Q3); and materials provided in this training were helpful (80%: Q7). In 

addition, assignments were viewed as useful (91%: Q4) and the participants liked to do them (77%: Q5). Upon completion of the 

training program, the CHCWs thought they could adapt the program knowledge to their communities (91%: Q6). They also felt 

more confident to teach at-risk populations about diabetes prevention (54%: Q8). 

 

Table 4:  Process Evaluation of the Community Healthcare Worker Training Program (n = 35) 

 
Response (% of respondents) Question 

Disagree Agree Strongly 
agree 

Average* 
(0 to 10) 

(sd) 

Q1. You liked the methods of this training program. 0 17 83 8.7 
(1.36) 

Q2. You learned new content from this training. 3 29 68 8.1 
(1.82) 

Q3. Program content was useful for your job. 0 3 97 9.3 
(0.89) 

Q4. Assignments were useful.  0 9 91 9.0 
(1.14) 

Q5. You liked to do assignments. 3 20 77 8.3 
(1.53) 

Q6. You could adapt program knowledge to your 
community work with at-risk members.   

0 9 91 9.1 
(1.01) 

Q7. All materials (e.g., CD-ROM, E-learning, Newsletters) 
helped you to learn. 

0 20 80 8.6 
(1.21) 

Q8. You felt more confident to teach at-risk populations in 
your community about preventing diabetes after you 
completed this training program. 

6 40 54 7.7 
(1.69) 

Q9. Computer skills were easy to learn.** 29 17 54 6.7 
(3.31) 

Q10. The length of the training program was not too long.**  11 17 72 8.0 
(2.65) 

*  Responses on a 10-point Likert scale: < 4 = Disagree; 5-7 = Agree; 8-10 = Strongly Agree.  
**Response values to original questions have been changed to make the scales similar for all questions. 

 
 

Responses to the open-ended questions indicated specific barriers to transferring knowledge gained through the training program to 

at-risk populations. CHCWs mentioned that their heavy workload and lack of time were limitations to starting health promotion 

activity with at-risk populations. However, some of the CHCWs were able to start activities, for example home visiting of at-risk 

community members, distribution of newsletters and information and nutrition counseling of at-risk individuals at their healthcare 

centers. CHCWs needed ongoing support after the training and they suggested some health topics that they wanted to learn more 

about, such as supplementary food, herbs, benefits of local food and prevention of diseases, best ways to reduce weight and 

childhood obesity.  
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Discussion 
 

CHCWs have become part of effective strategies for health prevention and health promotion with hard-to-reach populations 

(Altpeter et al., 1999; Baker et al., 1997; O'Hara et al., 1996; Satterfield et al., 2002; Swider, 2002). Our research was designed to 

evaluate a training program for CHCWs in Chiang Mai province. Formative evaluation had indicated the need for the program. 

Formative input also assisted in developing a uniquely tailored program, consistent with recommended practices for program 

development (Green & Lewis, 1986). The current training program was feasible, enjoyable and improved diabetes knowledge. 

Although the structure of the training (e.g., interactive versus didactic) was different from participants’ former training 

experiences, process evaluation indicated their positive responses to the approach, including that it was fun, culturally-relevant and 

applicable to diabetes prevention in their communities. Testimony to the success of the program was 100% recruitment and near 

perfect attendance of CHCWs, in spite of receiving no payment for participation.  

 

The improvement of CHCWs’ knowledge from baseline to the end of the four months of training met a priori criteria for success. 

The results, however, did not show a significant impact of class attendance and the frequency of website access on post-test 

knowledge scores. It is likely that the sample had insufficient power to determine which strategies or materials had the most impact 

on knowledge improvement.  

 

A follow-up evaluation at six months is planned to identify long-term knowledge retention of CHCWs’ application of knowledge 

through community programs and continuing support needs. In addition, changes in awareness of key messages relating to diabetes 

prevention will be tested in at-risk (obese) community members.  

 

The current study demonstrates the benefits of the CHCWs’ training program with respect to short-term satisfaction and knowledge 

gain. The program developed through this initiative has the potential to be adapted in different geographical locations and cultures, 

and benefit other CHCWs (Cameron et al., 2001). Overall, the program could not have been initiated without the support of 

decision-makers. The long-term sustainability of the program and participation of CHCWs in health promotion depends on the 

cooperation of district, provincial and national levels of government, and their commitment to include disease prevention within 

healthcare strategies.  
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