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Aim: The research question is “How does a diabetes mellitus (DM) pictorial diary handbook 

(PDHB) affect the knowledge, practice, and HbA1c among patients with DM type 2?” The aim 

of this study was to evaluate the effect of a PDHB program among middle-aged and elderly 

patients with DM type 2 in primary care units in Thailand.

Patients and methods: A quasi-experimental study design was applied. DM type 2 patients 

were recruited in the PDHB program by a simple random sampling method. The 3-month program 

consisted of a weekly health education structured for ~20 minutes, a 15-minute group activity 

training, a 10-minute individual record of participants’ knowledge and practice regarding diet 

control, exercise, oral hypoglycemic drug taking, diet, self-care, alcohol consumption, smoking, 

weight management, and HbA1c, and a 15- to 30-minute home visit as well as the PDHB for 

recording self-care behavior daily. The control group received only the usual diabetes care. The 

primary expected outcomes were changes in HbA1c from the baseline data to 3 months after 

the program compared between the intervention and control groups. The secondary expected 

outcomes were compared within the intervention group. The third expected outcomes were 

changes in the mean score of knowledge and practice from baseline to 3 months after the pro-

gram within and between the intervention and control groups.

Results: Compared with the baseline data, there was no significant difference in HbA1c, knowl-

edge, and practice mean score between the intervention and control groups. However, there was 

a significant difference in HbA1c, knowledge, and practice mean score in the intervention group 

after they received a 3-month PDHB program and within the intervention group (p-value =0.00).

Conclusion: The PDHB program was effective in lowering HbA1c while also improving the 

mean score of knowledge and practice among elderly patients with DM type 2. However, larger 

and longer trial studies will be needed to evaluate the sustainability of this program.

Keywords: diabetes mellitus type 2 patients, diary handbook, glycated hemoglobin, HbA1c, 

Saraburi, Thailand

Introduction
Diabetes is one of the most common chronic diseases requiring medical care in the Sara-

buri province of Thailand, ranking seventh in terms of national prevalence, according 

to statistics provided by the Saraburi Provincial Health Office (2012).1 Several studies 

on the prevalence of diabetes in Thailand have noted that the prevalence increases with 

age and reaches a peak at some point after age 55.2–7 The prevalence of diabetes among 
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the residents in Saraburi was 0.4% in 2001 but has increased 

to 1.1% in 2012.8 Although diabetes was not among the top 

five most prevalent conditions, the number of patients who 

suffered from complications of diabetes was quite high in 

Saraburi province. According to the two medical directors 

from Taladnoy, Khokyai subdistrict, and Horathep subdistrict 

health-promoting hospitals, many elderly adults living in the 

areas are suffering from diabetes. Given rising diabetes rates 

and the significant burden that diabetes places on individuals 

and health care systems, the development of effective inter-

ventions to reduce the devastating impacts of this disease 

is critical. Prior research has shown that many aspects of 

type 2 diabetes can be mitigated using effective interven-

tions.9–11 The findings from prior studies also indicated 

that the most effective interventions tended to be of longer 

duration, incorporated multiple written materials and more 

contact hours,12 and encouraged patient self-regulation.13,14 

However, a review of the literature indicates that the majority 

of diabetes interventions conducted thus far have been quite 

brief in nature, including, in some cases, only one informa-

tion session, and most have not provided any opportunities 

for patient participation or incorporated follow-up activities 

despite the proven efficacy of booster sessions.12

According to the research on knowledge, attitudes, and 

practices of diabetes mellitus (DM) type 2 patients in a 

multidisciplinary program at a DM clinic at Phanom Phrai 

Hospital in the Phanom Phrai district, Roi Et province, 

Thailand, a multidisciplinary program including home vis-

its, a diet diary, and follow-up on self-care behaviors could 

help DM type 2 patients control their HbA1c.15 Culturally 

appropriate diabetes education interventions are more effec-

tive than “usual care” in improving diabetes knowledge and 

healthy lifestyles in ethnic minority populations.16 The exist-

ing program at the primary health care unit does not include 

any interventions or special programs for DM type 2 with 

culturally appropriate problem solving for diabetes patients; 

they treat patients with routine care. Therefore, there is a need 

to develop diabetes interventions of greater intensity and 

duration that involve patients more actively in the process 

in order to improve outcomes.

Diabetes interventions should be grounded in valid theo-

retical frameworks. Protection motivation theory (PMT), a 

widely respected and commonly used model, has proven 

effective for predicting a broad spectrum of health-related 

behaviors across a wide range of demographic segments.17 

According to the PMT, a care taker’s motivation to protect 

patients from cancer recurrence by taking their  medications 

can be forecast by two main factors within the theory: 

threat appraisal and coping appraisal. Threat appraisal can 

be defined as the survivors’ perceptions of the health threat, 

constitutes the combination of the survivors’ perceived 

vulnerability and perceived severity.18 Both strategies from 

PMT were applied to the pictorial diary handbook (PDHB) 

program. Mobile phone text messaging has been shown to 

reduce glycated hemoglobin,19 and participants are willing 

to pay for such programs, including the mobile phone use 

and the cost of short message service (SMS), for diabetes 

interventions in Bangladesh.20

The primary research question is “How does a DM PDHB 

affect the knowledge, practice, and HbA1c among patients 

with DM type 2?” The DM PDHB has been developed in 

conjunction with a multidisciplinary team to be locally 

and culturally appropriate for capturing details of self-care 

behaviors with which DM type 2 patients struggle most 

prominently. In addition, the diary is colorful and sized to be 

accessible for elderly patients. The entire DM PDHB program 

is described in Table 1. The general objective of this research 

study was to develop an appropriate21 DM PDHB program 

for middle-aged and elderly patients with DM type 2 patients 

at Taladnoi Primary Care Unit, Khokyai Primary Care Unit, 

and Horathep Primary Care Unit in Saraburi, Thailand. The 

specific objectives were 1) to compare the mean scores of 

knowledge, practice, and HbA1c between DM type 2 patients 

in the intervention group and those in the control group at 

baseline and month 3 and 2) to compare the mean scores of 

knowledge, practice, and HbA1c regarding self-care among 

DM type 2 patients within intervention and control groups 

at baseline and month 3. The following hypotheses were 

proposed:

1. The mean scores of knowledge, practice, and HbA1c 

between DM type 2 patients in the intervention group 

and those in the control group at baseline and month 3 

are different.

2. The mean scores of knowledge, practice, and HbA1c 

regarding self-care for DM type 2 patients within the 

intervention and control groups at baseline and month 3 

are different.

In order to achieve the research objectives stated earlier, a 

model is proposed as depicted in research.21 Subsequently, 

the results of hypotheses are presented. The paper con-

cludes with a discussion of the results and implications of 

the research as well as limitations and directions for future 

research.
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Patients and methods
A quasi-experimental study was conducted using an interven-

tion group at Taladnoi Primary Care Unit and a control group 

at Khokyai Primary Care Unit and Horathep Primary Care 

Unit, which are located in Banmoh district, Saraburi province, 

Thailand. This province is a rural area located ~107 km from 

Bangkok, Thailand’s capital. The sample size of the study was 

140 subjects, split equally into the intervention and control 

groups of 70 subjects each without any attrition. The sample 

included both male and female patients, aged 50–70 years. 

All subjects had been diagnosed with DM type 2 patients 

for >6 months and were undergoing treatment at Taladnoi 

or Khokyai Primary Care Unit. The research was conducted 

between October 2016 and January 2017.

Table 1 describes the schedule of the diabetes PDHB 

program activities from month 1 through month 3 for the 

intervention group.

Instruments
A five-part questionnaire was utilized to collect sociodemo-

graphic data, medical histories, knowledge scores, practice 

scores, and HbA1c measurements. Data collection was 

carried out in three stages. The preparation began with the 

validation of the questionnaire by three medical doctors; a 

coefficient of ~0.5 was valid at 0.81 by the Items–Objective 

Congruence Index. Additionally, a preliminary study was also 

conducted to test the reliability of the questionnaire in order to 

increase the accuracy and consistency of data acquired in the 

study. The seven questions regarding knowledge of DM type 2 

patients’ self-care behaviors generated decent reliability, with 

a Kuder–Richardson 20 coefficient of 0.81. Similarly, the 

Cronbach’s alpha coefficient for the part of the questionnaire 

measuring practices related to DM type 2 patients’ behavior 

was 0.95, an adequate level. The biomarker (HbA1c) was 

defined in the following step. This study included patients 

Table 1 Schedule of diabetes PDHB program

Month Session

Group education (20 minutes) Group activity training (15 minutes) Individual checklist (10 minutes)

1 Introduction to the program; subjects 
were given the PDHB for recording 
their self-care behaviors daily over a 
3-month period

Introduction to:
 − diet control
 − exercise
 − oral hypoglycemic drug taking
 − self-care
 − alcohol consumption
 − smoking
 − weight management
 − blood sugar control

Checklist review of:
 − diet control
 − exercise
 − oral hypoglycemic drug taking
 − self-care
 − alcohol consumption
 − smoking
 − weight management
 − blood sugar control

Month 1, Interval 1 At-home individual visit 1 (15–30 minutes) to remind participants to follow the program

Verbal confirmation of:
 −  eating plan – high fiber, low fat, low 

sugar, and low salt
 − exercise: 150 minutes a week
 − stress assessment

Education on:
 − diet control
 − exercise
 − oral hypoglycemic drug taking
 − self-care
 − alcohol consumption
 − smoking
 − weight management
 − blood sugar control

Checklist review of:
 − diet control
 − exercise
 − oral hypoglycemic drug taking
 − self-health care
 − alcohol consumption
 − smoking
 − weight management
 − blood sugar control

Month 2, Interval 2 At-home individual visit 2 (15–30 minutes) to remind participants to follow the program

Short discussion about complications 
due to high blood sugar level (stroke, 
heart disease, kidney disease, and 
other diseases)

Education on:
 − diet control
 − exercise
 − oral hypoglycemic drug taking
 − self-care
 − alcohol consumption
 − smoking
 − weight management
 − blood sugar control

Checklist review of:
 − diet control
 − exercise
 − oral hypoglycemic drug taking
 − self-health care
 − alcohol consumption
 − smoking
 − weight management
 − blood sugar control

Month 3, Interval 3 At-home individual visit 3 (15–30 minutes) to remind participants to follow the program

Abbreviation: PDHB, pictorial diary handbook.
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aged 50–70 years, both male and female, who had received a 

diagnosis of DM type 2 at least 6 months prior that required 

a medical doctor’s treatment. The researcher explained the 

objective of the research and obtained written consent from 

the subjects who were recruited under the inclusion criteria 

and willing to join the research. The subjects completed the 

questionnaires regarding self-care knowledge and practice 

at baseline and immediately following the intervention, 

including providing a baseline and post-intervention HbA1c 

measurement. Patients’ HbA1c was measured by a private 

laboratory institute at baseline and after the intervention at 

the primary health care unit for both the intervention and the 

control groups. According to the World Health Organization 

(WHO) guideline, the HbA1c target is set at 7.0; the par-

ticipants needed to control their blood sugar at a level ≤7.0.

The intervention consisted of a health education session 

attended by the intervention group every week for 3 months at 

45 minutes per session. Additionally, home visits of 15–30 min-

utes per session were conducted by the researcher once a month 

for 3 months, which included the researcher reviewing the daily 

records of the DM type 2 PDHB and analyzing whether the 

participants should alter their self-care behavior.

The maximum potential score for knowledge of self-care 

among the patients was 7 points, and the maximum potential 

score for self-care practice was 18 points. The mean and SD 

of knowledge of DM type 2 were used to classify the scores 

as “high”, “moderate”, or “low”. A high level of DM type 

2 patient’s knowledge was defined as a score greater than 

or equal to mean+SD, a moderate level of knowledge was 

defined as a score between mean±SD, and a low level of 

knowledge was defined as a score less than or equal to mean–

SD. A high level of practice was defined as a score greater 

than or equal to mean+SD, a moderate level of practice was 

defined as a score between mean±SD, and a low level was 

defined as a score less than or equal to mean–SD.

Data analysis
Data analyses were conducted using SPSS statistical package 

version 16 (SPSS Inc., Chicago, IL, USA). Descriptive statis-

tics, including frequency distribution, percentage, mean, SD, 

independent t-test, paired t-test, and chi-square test, were used 

to describe the following demographic characteristics of the 

subjects: sociodemographic characteristics and knowledge 

and practice related to diet control, exercise, oral hypogly-

cemic drug taking, self-care, alcohol consumption, smoking, 

weight management, and blood sugar control. Using data 

measuring knowledge, practice, and HbA1c, the paired t-test 

was used to analyze the differences between baseline and 

month 3 and an independent t-test was used to analyze the 

difference between the control and intervention groups. All 

analyses used a 95% CI, and the level of significance for all 

the statistical tests was set at p-value <0.05.

Ethical consideration
This study was approved by the Ethics Review Committee 

for Research Involving Human Research Subjects at Suan 

Sunandha Rajabhat University (COA No. 1-014/2016). Prior 

to taking part in the study, the study objectives and data col-

lection processes were fully explained to the subjects, who 

then signed a written consent form to indicate their willing-

ness to join the study.

Results
Table 2 describes the sociodemographic characteristics of 

the subjects at the baseline survey in both the interven-

tion and control groups. A total of 74.28% of participants 

were female, and their mean age was 62.26±6.7 years in 

the intervention group and 61.97±7.3 years in the control 

group. In the intervention group, 81.42% were married, 

compared to 88.57% in the control group. Of the two 

groups, 78.57% of participants had completed their educa-

tion at a level lower than grade 6 in the intervention group, 

while 85.71% of participants in the control group had a 

sixth grade education. Agriculture was the major occupa-

tion in both intervention and control groups, at 37.14% and 

38.57%, respectively. All participants of both groups were 

Buddhist, and 81.42% of participants in the intervention 

group and 72.85% of participants in the control group were 

homemakers. Furthermore, the mean household income was 

6,277.14±5,191.83 Thai baht and 6,755.71±4,912.47 Thai 

baht in the intervention and control groups, respectively. The 

mean household expenses were equal to 5,008.57±4,097.2 

Thai baht in the intervention group and 5,315.71±3,955.02 

Thai baht in the control group. The mean duration of DM 

type 2 was 13.77±6.15 years in the intervention group and 

13.54±6.03 years in the control group, and the average 

HbA1c was 7.21±1.23% in the intervention group and 

7.24±1.34% in the control group. The mean HbA1c in the 

control group and intervention group was not statistically 

significantly different. Likewise, the 70 subjects in the 

control group and 70 subjects in the intervention group had 

similar characteristics at baseline. It could be concluded 

that the subjects in the intervention and control groups had 

similar characteristics at baseline.

Table 3 describes the clinical outcome variables at the 

baseline survey among 140 DM type 2 patients. The  average 
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HbA1c was 7.21±1.23% in the intervention group and 

7.24±1.34% in the control group. The average HbA1c in the 

control group and intervention group was not statistically 

significantly different at baseline.

Table 4 describes knowledge and practice scores regard-

ing diet control, exercise, oral hypoglycemic/drug taking, 

self-care, alcohol consumption, smoking, weight manage-

ment, and blood sugar control at baseline. There were no 

statistically significant differences among the overall scores 

of knowledge and practice between the intervention and the 

control groups (p-value =0.96 and p-value =0.93).

Table 5 describes the change in HbA1c from baseline to 

month 3 in the intervention and control groups. There was 

no statistically significant difference between baseline and 

month 3 among control group (p-value =0.942). However, 

there was statistically significant difference in HbA1c in 

the intervention group from baseline to month 3 (p-value 

<0.001).

Table 6 describes the change in HbA1c% mean from 

baseline to month 3 within the intervention group. The 

HbA1c% mean score showed statistically significant differ-

ences from baseline to month 3 within the intervention group 

at p-value =0.00.

Table 7 describes the change in HbA1c from baseline 

to month 3 within the control group. The HbA1c% had no 

statistically significant differences from baseline to month 3 

within the control group at p-value =0.178.

Table 8 describes the change in knowledge from baseline 

to month 3 within the intervention group. The knowledge 

mean score showed statistically significant differences from 

baseline to month 3 in the intervention group at p-value 
=0.00.

Table 9 describes the change in knowledge from baseline 

to month 3 within the control group. The knowledge mean 

score had no statistically significant differences from baseline 

to month 3 in the intervention group at p-value =1.00.

Table 2 Sociodemographic characteristics of subjects

Variables PDHB group (n=70) Control group (n=70) p-value

n % N %

Gender: women 52 74.28 48 68.57 0.45a

Marital status: married 57 81.42 62 88.57 0.60a

Education: lower than grade 6 55 78.57 60 85.71 0.12a

Occupation: agricultural 26 37.14 27 38.57 0.98a

Religion: Buddhist 70 100 70 100 1a

Work status: homemaker 57 81.42 51 72.85 0.44a

Variables Mean SD Mean SD

Age (years) 62.26 ±6.7 61.97 ±7.3 0.81b

Household income (Thai baht) 6,277.14 ±5,191.83 6,755.71 ±4,912.47 0.57b

Household expense (Thai baht) 5,008.57 ±4,097.2 5,315.71 ±3,955.02 0.65b

Duration of DM type 2 (years) 13.77 ±6.15 13.54 ±6.03 0.82b

Glycated hemoglobin: HbA1c (%) 7.21 ±1.23 7.24 ±1.34 0.94b

Notes: Significant at p-value <0.05. aChi-square test. bIndependent t-test.
Abbreviations: PDHB, pictorial diary handbook; DM, diabetes mellitus.

Table 3 Baseline clinical outcome variables (N=140)

Measures PDHB group (n=70) Control group (n=70) Mean 
difference

95% CI p-value

Mean SD Mean SD Lower Upper

HbA1c (%) 7.21 ±1.23 7.23 ±1.34 −0.02 −0.45 0.41 0.94

Note: Significant at p-value <0.05, using independent t-test.
Abbreviation: PDHB, pictorial diary handbook.

Table 4 Baseline of knowledge and practice outcome variables (N=140)

Measures PDHB group (n=70) Control group (n=70) Mean 
difference

95% CI p-value

Mean SD Mean SD Lower Upper

Knowledge score (overall) 3.60 ±1.85 3.61 ±1.77 −0.014 −0.62 0.59 0.96
Practice score (overall) 12.17 ±4.55 12.10 ±4.43 0.07 −1.43 1.57 0.93

Note: Significant at p-value <0.05, using independent t-test.
Abbreviation: PDHB, pictorial diary handbook.
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Table 10 describes the change in practice mean score from 

baseline to month 3 within the intervention group. Practice 

mean scores exhibited statistically significant differences 

from baseline to month 3 within the intervention group at 

p-value =0.00.

Table 11 describes the change in practice mean scores 

from baseline to month 3 within the control group. Practice 

mean scores demonstrated no statistically significant differ-

ences from baseline to month 3 within the control group at 

p-value =0.611

Table 5 Modifications in HbA1c from baseline to month 3 of PDHB intervention and control groups (N=140)

Measures PDHB group (n=70) Control group (n=70) Mean 
difference

95% CI p-value

Mean SD Mean SD Lower Upper

HbA1c (baseline) 7.21 ±1.23 7.23 ±1.347 −0.016 −0.446 0.414 0.942
HbA1c (third month) 6.38 ±1.19 7.3 ±1.49 −0.92 −1.37 −0.47 <0.001

Note: Significant at p-value <0.05, using independent t-test.
Abbreviation: PDHB, pictorial diary handbook.

Table 6 Modifications in HbA1c from baseline to month 3 of 
PDHB within the intervention group (N=70)

HbA1c (%) N=70 Mean SD t df Significance

Baseline 70 7.21 ±1.23 19.99 69 0.000**
Third month 70 6.38 ±1.19

Note: **Significant at p-value <0.05, using paired t-test.
Abbreviation: PDHB, pictorial diary handbook.

Table 7 Modifications in HbA1c from baseline to month 3 of 
PDHB within the control group (N=70)

HbA1c (%) N=70 Mean SD t df Significance

Baseline 70 7.23 ±1.34 −1.36 69 0.178
Third month 70 7.30 ±1.49

Note: Significant at p-value <0.05, using paired t-test.
Abbreviation: PDHB, pictorial diary handbook.

Table 8 Modification in knowledge from baseline to month 3 
within the PDHB intervention group (N=70)

Knowledge N=70 Mean SD t df Significance

Baseline 70 3.60 ±1.85 −11.43 69 0.000**
Third month 70 4.80 ±1.85

Note: **Significant at p-value <0.05, using paired t-test.
Abbreviation: PDHB, pictorial diary handbook.

Table 9 Modification in knowledge from baseline to month 3 
within the PDHB control group (N=70)

Knowledge N=70 Mean ± SD t df Significance

Baseline 70 3.61±1.77 0.000 69 1.000
Third month 70 3.61±1.80

Note: Significant at p-value <0.05, using paired t-test.
Abbreviation: PDHB, pictorial diary handbook.

Table 10 Modification in practice from baseline to month 3 
within the PDHB intervention group (N=70)

Practice N=70 Mean SD t df Significance

Baseline 70 12.17 ±4.55 –7.698 69 0.000**
Third month 70 14.17 ±3.08

Note: **Significant at p-value <0.05, using paired t-test.
Abbreviation: PDHB, pictorial diary handbook.

Table 11 Modification in practice from baseline to month 3 
within the PDHB control group (N=70)

Practice N=70 Mean SD t df Significance

Baseline 70 12.10 ±4.43 0.511 69 0.611
Third month 70 11.97 ±2.99

Note: Significant at p-value <0.05, using paired t-test.
Abbreviation: PDHB, pictorial diary handbook.

The hypothesis that mean scores of knowledge, practice, 

and HbA1c between DM type 2 patients in the intervention 

group and the control group at baseline and month 3 are 

different is accepted. The hypothesis that the mean scores of 

knowledge, practice, and HbA1c regarding self-care for DM 

type 2 patients within the intervention and control groups at 

baseline and month 3 are different is also accepted. Further-

more, during the study, there were not any changes in dosage 

size and/or type of oral hypoglycemic medications. Patients 

had appointments with the health care professionals at the 

primary health care unit every month; or every month to take 

the medicine home for 1–2 months at a time. Moreover, there 

were no any hypo- or hyperglycemic events or symptoms 

among the patients during the study, because the DM type 

2 education session was provided every month to influence 

their self-care behavior.

Discussion
This study focused on the effectiveness of a DM PDHB 

program on knowledge, practice, and HbA1c mean score in 

older patients with DM type 2 via a quasi-experimental study 

at the Taladnoi primary care unit in Saraburi, Thailand. At 

enrolment, the patients’ demographic details, past and pres-

ent medical and medication history, family history, diet, and 

smoking status were obtained in a suitably designed patient 

profile form. Additionally, HbA1C was recorded at baseline 
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and month 3. The patients in the intervention group partici-

pated in a DM PDHB program over a period of 3 months, and 

the changes in knowledge and practice of diabetic patients 

regarding self-care behaviors and HbA1c were documented. 

During the education session, the pharmacist explained issues 

relevant to diabetes, such as pathophysiology and the cause 

of diabetes, short- and long-term complications of diabetes, 

the relevance of the biomarker HbA1c, and recommenda-

tions for appropriate lifestyle changes, eg, exercise, smoking 

cessation, weight management, hypoglycemic drug taking, 

self-care, alcohol consumption, and nutrition. The majority 

of the participants were female, had DM type 2, had received 

a diagnosis of DM type 2 more than 13 years (mean) prior, 

and had HbA1c mean levels equal to 7.21±1.23% in the 

intervention group and 7.24±1.34% in the control group. 

The knowledge and practice mean scores were regarding to 

diet control, exercise, oral hypoglycemic/other drug taking, 

self-care, alcohol consumption, smoking, weight manage-

ment, and HbA1c. There were no statistically significant 

differences among the overall scores of knowledge and 

practice between the intervention and the control groups at 

baseline ( p-values=0.96 and 0.93, respectively). There were 

no statistically significant differences in HbA1c between 

the intervention and the control groups at baseline (p-value 
=0.94). After the subjects had participated in this program 

for 3 months, they achieved many of the desirable dietary 

and lifestyle changes. DM PDHB program has improved 

knowledge mean score and practice mean score after three 

month intervention completed, both of knowledge mean 

score and practice mean score were significant different 

at p-value=0.00 accordingly. The study found that the DM 

PDHB program produced a statistically significant change in 

HbA1c at a p-value of 0.00 after the 3-month intervention.

These findings are consistent with studies that use a mul-

tifactorial intervention on cardiovascular disease to influence 

the knowledge, practice and HbA1c level in patients with 

type 2 diabetes. Additionally, “Diabetes Camp” can be used 

as continuing education for diabetes self-management in 

middle-aged and elderly people with type 2 DM, and another 

study has documented the effect of a diabetes counseling 

program on knowledge, attitudes, and practice among dia-

betic patients in the Erode District of South India.22–24 This 

intervention could be applied in other countries in order to 

improve self-care behaviors among patients with chronic 

diseases. The increase in the knowledge score in the inter-

vention group after the 3-month intervention is consistent 

with the study on effects of the First Line Diabetes Care 

(FiLDCare) self-management education and support project 

on  knowledge, attitudes, perceptions, self-management prac-

tices, and glycemic control. This quasi-experimental study 

conducted in the Northern Philippines explored the effective-

ness of individual and group interventions for people with 

type 2 diabetes, including providing education on self-care 

behavior that could control their HbA1c.14,25,26 This study 

showed statistical significance in lowering participants’ 

HbA1c results accordingly.

Conclusion
The DM PDHB program is effective in increasing knowledge 

and improving practice mean scores regarding diet control, 

exercise, oral hypoglycemic/other drug taking, self-care, 

alcohol consumption, smoking, and weight management as 

well as lowering mean HbA1c levels. This intervention could 

be applied for any other chronic diseases in different contexts 

and in other countries.

Limitations and recommendations
There are several limitations to this study. First, the proposed 

conceptual model in this study was empirically tested using 

data collected from people living in the center of Thailand. 

These results might vary for patients in other regions, as well as 

in other countries, since each region has their own eating habits 

and food culture, but the conceptual model could be adapted to 

any other rural or urban area, in either developed or develop-

ing countries. In the interest of generalization, future research 

should be conducted to test this model in other diabetes type 

contexts in others countries in the world. Second, this study fell 

short in examining all the relationships between the affective 

evaluation constructs, eg, between patients in other age ranges 

or food cultures and patients eating at home versus dining 

out. Future research should investigate these relationships in 

order to better understand the effects of food preferences in a 

more challenging environment. Finally, a longitudinal study 

of diabetes patients in Thailand should be conducted to elicit 

the changing patterns of patients’ medical needs and desires.
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