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Abstract

Diabetes, a worldwide health problem, is a chronic, lifelong
condition which requires continuous self-care management to keep
glycemic level under control. More often than not, self-care management
is short-lived if not appropriately supported. This quasi-experimental study,
three-group pre-post-test was carried out to assess the effects of context and
lifestyle appropriate peer support models in an agricultural and non-
agricultural communities. A total of 58 and 30 type 2 diabetes patients were
recruited into the intervention and comparison groups, respectively. Out of

58 patients in the intervention group, 29 patients each were selected from
an agricultural community and from non-agricultural community to

observe different peer support models and glycemic levels between these
two groups and in the comparison group. The inclusion criteria included

aged 35 - 75 years, fasting blood sugar (FBS) lied between 30 -300 mg/dl,
and systolic blood pressure did not exceed 200 mmHg. Trans-theoretical

Model, participatory learning, inclusive planning, and social support were
used to guide the intervention activities to increase knowledge and self-

care management behaviors. Twenty village health volunteers in the

experimental areas were recruited and trained to function as peer
supporters. The intervention lasted six months from July to December

2011. After the intervention, patients in both experimental groups
significantly improved their self-care management and reduced HbA1C
from 8.02 to 7.5% (p-value<0.05) in agricultural and from 854 to 7.60% in
non-agricultural group (p-value<0.01), while those of the comparison group
slightly increased. Two different peer support models were identified in
the agricultural and non-agricultural communities. Results from this study

showed that peer supports appropriately tailored to the context and
lifestyle of diabetes patients could significantly increase knowledge,
improve self-care management, reduce BMI and blood sugar levels of the

patients. It is suggested that peer support using context and lifestyle

appropriate strategies be integrated into country health care system to
make self-care management among chronically ill patients sustainable.
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Introduction
Diabetes mellitus DM) is a worldwide

health problem and has been increasing in
numbers. It was estimated that 629 million

adults of the world population would have
diabetes in 2045 and over 60% of which lived in

Asia. Thailand is no exception. The prevalence
of diabetes in the country rose from 7.7+ in 2009
to 9.9% in 2014 and caused 30,000 DM related
deaths annually (Aekplakorn et. al, 2018). Only
about 30% and 41« of diabetes patients in urban

and in rural areas, respectively, were able to
control their blood glucose within normal blood
levels (Pethchit, 2015; Worawongprapa, 2008;

Mayurasakorn et. al, 2009). Uncontrolled

glycemic level can lead to complications, and
the severity of which is well documented (ADA,

2008; WHO, 2007; Sanguanprasit et. al, 2016).
Self-care management which includes

healthy eating, proper exercise, stress
management, and foot care, mostly affected by
individuals gender, age, education and

sufficiency of household income (Henderson et.
al, 2011), is essential for type 2 diabetes patients

to effectively control their glycemic levels and
reduce the risks of acquiring associated
complications. However, such self-care

management is often short-lived and faded soon
after the end of an education program (Becker,
1974,

Evidences from previous studies
showed that the majority of diabetes patients in
Thailand had inappropriate  self-care

management in controlling eating and exercise
behaviors  (Aekplakorn et al, 2018;

Mayurasakorn et. al, 2009; Sanguanprasit et. al,
2016). Healthy behaviors can be promoted by
raising persons perceived threat of developing
serious complications and developing their self-
efficacy in diabetes self-care management
through learning processes (Bandura, 1977;
Lerman& Glanz, 1997; Henderson et. al, 2011;
Brownson & Heisler, 2009). Since diabetes self-
care management is a life-long practice, the

patients need suitable, context appropriate
supports to maintain their health behaviors
(Brownson & Heisler, 2009; Fisher et. al, 2015;

Fisher et al, 2010; Sanguanprasit et,, al, 2011;
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Fisher et. al, 2012). To this end, the concept of
peer supports will be an effective strategy in
helping the patients to develop and sustain their
self-care management.

Peer support, defined as the provision of
support from an individual with experiential
knowledge based on a sharing of similar life
experiences, is broadly feasible and sustainable,
usually provided within a volunteering
framework and can be delivered in many ways,
including group or individual support or
through more remote formats such as telephone
or internet-based support that are appropriate for
patients- lifestyle and context. Peers can be
family members, friends, community people,
volunteers, or peer patients. Supports provided
by peer include assistance in daily management
of diabetes, social and emotional support and
linkage between community and health system.
Nonprofessionals could well contribute to
supporting patients: self-care management and
glycemic control (Sanguanprasit et. al, 2011,
Dale et al, 2009; Sacco et al, 2009). The
approach has been widely implemented using
different methods of support. However, most
peer support programs previously carried out,
the activities of which were predominately
determined and designed by researchers and the
sustainability of the programs was questionable
(Fisher et al, 2015).

Village health volunteers (VHVs)which
is part of Thailand’s primary health care were
chosen to function as peer supporters in this
study because they have been trained to help
local health staffs in various health promotion
and disease prevention programs as well as to
undertake simple tasks as taking temperature,
measuring blood pressure, wound dressing, and
first aid. Therefore, they could be a good choice
for peer support to promote self-care
management among DM type 2 patients
(Sanguanprasit et. al, 2016).

Currently, there are few health
promotion programs for diabetes patients in
Thailand that yield sustainable benefits. To
make behavior modification sustainable
requires innovative approaches that are suitable
for context and lifestyle of the subjects. Take
agricultural and non-agricultural communities

as an example, these two communities differ in
terms of structure, lifestyle, daily activities, and
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facilities such that no one health promotion
program can fit both. Therefore, the aim of this

study was to assess the effectiveness of the
context and lifestyle appropriate peer support
models in agricultural and non-agricultural
communities using VHVs as peer supporters to
develop and sustain self-care management
among diabetes type 2 patients. Inclusive

planning, team learning, and social supports
would be used to empower the patients in
designing and implementing activities as well
as monitoring and evaluation of their health
behaviors.

It was hypothesized that type 2 diabetes
patients who participated in the program in both
agricultural and non-agricultural communities,

compared with their base-line information and
with the comparison group, would have higher
mean scores of diabetes knowledge, self-care
management, reduced body mass index (BMI)
and HbA1C level by the end of the program.

Glycemic control in this study was defined as
patients: ability to reduce their glycemic levels

as measured by HbAL1C. Non-agricultural

community is defined as the community where
more than 50% of income generation is

associated with wage work or self-employment
including agro-processing and setting up a small
or adaptive (switching from cash crop
cultivation to commodity trading) business
(Davis and Pearce, 2001).

Research Methodology

The study was a quasi-experimental
design, three-group, pre-post-test.
Study Population and Sample

Two provinces, Suphan Buri in the
central, and Nakhon Ratchasima in the
northeast region, were selected based on high
prevalence of type 2 DM and the willingness of
the provincial chief medical officer to
participate in the study. An agricultural and a
non-agricultural community were selected from
Suphan Buri province as an experimental and
comparison group, respectively. A non-
agricultural community was selected from
Nakhon Ratchasima province. All groups were
selected from comparable settings in terms of
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age, gender, and sufficiency of household
income.

Sample size

The number of the patients included in
the study was calculated by using the mean
HbA1C of diabetes patients before the
intervention which was 82 and the mean

reduction in HbA1C level from baseline among
patients without an intervention which was 0.2+

with standard deviation of 1.5% (Howteerakul et.
al, 2007). We believed that the intervention
would further decrease patient's HbA1C level
by 2+ with the smallest change of HbALC level
was 0.15. A total of 84 patients (28 patients in
each group) are needed to achieve 80 power at
two-sided 5% significance level (Lwanga
&Lemeshow, 1991).

The inclusion criteria were having type
2 diabetes, age between 35 - 75 years; and blood
glucose not exceed 300 mg/dl. The patients were

excluded if being treated with insulin; having
severe complications such as renal failure,
gangrene, or psychologically ill; and resting
systolic blood pressure over 200 mmHg. A total
of 58 and 30 patients were recruited into the
experimental and  comparison  groups,
respectively.

Steps of the study

The study was carried out in three
phases: preparation, implementation and
evaluation.

1. Preparation phase

Intervention mapping (Bartholomew et.
al, 2001), a theoretical and evidence-based

intervention, was used to guide the development
of the intervention project. A structured
questionnaire was developed to collect the data
from the patients which included socio-
demographic information, height, body weight,
HbAL1C, knowledge about diabetes mellitus,
and diabetes self-care management. The
questionnaire was validated by experts in health
behaviors, nutrition, and exercise; field tests for
reliability were carried out in these two
provinces but not in the study areas. The

Cronbach alpha of self-care management was
0.84 and KR-20 for knowledge was 0.79.
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A preliminary survey was carried out
using face-to-face interview. Six focus group
discussions were carried out among patients,
volunteers and health staffs to identify problems
and determinants related to patients: self-care
management and the volunteers: ability to
support diabetes patients. The results were used
to develop a training curriculum for the village
health volunteers to enhance their capacities in
encouraging and supporting diabetes patients to
develop and maintain their  self-care
management.

The researchers met with VHVs in the
respective  experimental and comparison
communities to inform them about the project
and their roles. Ten VHVs each were recruited
in the experimental groups to act as peer
supporters. The criteria for selection included
having at least two participating diabetes
patients under his/her own care, being able to
read and write Thai language, and willing to
participate until the end of the study. Those who
agreed to participate in the project signed the
consent form. Twenty VHVs in the
experimental groups were trained to enhance
their knowledge and skills in diabetes
management, inclusive planning, and context
and lifestyle appropriate supports.

2. Implementation

After the training, VHVs and respective
local health staffs met with diabetes patients to
inform them about the study and asked them to
join on voluntary basis and signed consent form.
Medical records of those who agreed to join
were reviewed to ensure their eligibility to join
the study. They were then interviewed to assess

health behaviors and lifestyle, and physically
examined (height, weight, and blood pressure)

and blood checked for HhA1C.

In each experimental group, discussions
among the participating patients, VHVs, and
local health staffs, who provided technical
supports was carried out to set behavior and
glycemic control goals, map out activities plan
including monitoring and evaluation, and
support strategies and schedule, as agreed by
the patients and the VHVs. The researchers and
responsible health staffs met with VHVs and
patients in each group once a month to discuss
activities, problems and obstacles; advice and

Page |4
ISSN 2673-0200 (print) ISSN 2673.0251 (online

moral supports were then provided accordingly.
The intervention lasted six months.

In the comparison group, the patients
and VHVs were invited to participate in the pre
and post intervention surveys. These patients
received usual care and supports provided by
public health personnel and VHVs which
included health education on diabetes mellitus,
self-care management, and conventional home
visit by health staffs and VHVs.

3. Evaluation

Face-to-face interview using structured
questionnaire was used to evaluate the
intervention; focus group discussions were used
to identify the participants: satisfaction. The
indicators used in the evaluation were:

Process measures included knowledge
about diabetes mellitus and self-care

management ating and exercise behaviors,
foot care, and stress management,.

Output measures or physiologic
endpoints included HbA1C and body mass
indexBM.

Data Management and analysis

Field supervision was carried out during
data collection by the research team to ensure
the quality of the data. The mean scores of
knowledge, self-care management behaviors,
BMI, and HbAL1C levels between the two
intervention and comparison groups were
compared before and after the intervention, both
within and between groups. Dependent t-tests
was used to test the differences of the mean
scores of the indicators within group and One-
way ANOVA was used to test the differences
between the experimental groups against the
comparison group. Due to unequal mean scores
of the indicators among the three groups prior
to the intervention, the mean changes of these
variables were used to compare between groups.

Ethical Approval

The ethical clearance of this study No.
MUPH2009-112 was issued by the Research
Ethic Committee of the Faculty of Public
Health, Mahidol University, Thailand.



Results
1. Peer Support Models

Non-agricultural group

The approaches used in this group were
more formal and individualistic. A half-day

diabetes camp was organized by the VHVs and
local health staffs to provide the participants
knowledge about diabetes and enhance their
self-care management skills. Methods used in

the diabetes camp included group discussions
and sharing information among participants,
demonstration and practice.

The patients were divided into three
zones according to the distribution of VHVs.
Each zone consisted of 9 — 11 patients with 3-4
VHVs who collaboratively worked with the
patients to identify self-care problems and
determinants, set appropriate goals, identify
means to achieve these goals, methods and tools
used to assess their actions. VHVs in each group
took turn to visit the patients at home once every
two weeks, as agreed upon by the patients.
During the visit, VHVs observed and discussed
the patients’ self-care management and
provided advice and support accordingly. Most
patients chose to exercise individually by brisk
walking and bicycling. There was no formal
gathering among the patients in the zone, but
they occasionally met to share their experiences
and provided each other moral support.

Local health staffs functioned as
technical supporters for the VHVs as needed.

Agricultural group

The approaches used by this group were
predominantly non-formal and team-based. All
VHVs and participants worked inclusively,
from sharing information and experiences about
diabetes, problems in glycemic control,
planning for actions to be taken, implementing
and monitoring the activities. Team learning
was the main stream of all activities and the
patients took active roles in proposing and
leading the activities. Exercise, done in group,
led by the patients using appropriate technology
such as stick (Mai Plong) exercise and hoo-la-
hoop, was carried out daily at a VHV's house. A
community organic garden was founded, a
stationary bicycle was installed and used as an
electricity generator for a water pump. The
patients cycled the bike as a mean for exercise
and at the same time watered the plants.
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Every two weeks all VHVs and the
patients met at the health center to discuss their
progress and obstacles. Local health staffs were
also present to provide additional information
or advice if needed. After discussions, everyone
would exercise and then cook a healthy meal
which was served for lunch.

Regular home visits were undertaken at
least twice a month, on days agreed upon by
VHVs and their patients. Patient folder was used
to track patient's progress and to provide
guidance during home visits. VHVs in near-by
villages worked as a team (usually 3-4 members
per team) to visit patients under their care.
During home visit the VHVs discussed the
progress or any obstacles in diabetes
management. Any problems beyond their
capacity, the VHVs would call the local health
staff for help and advice.

2. Characteristics of the patients

The three groups had comparable
characteristics in terms of age, gender,
education, and duration of having diabetes
mellitus. About 55« of the participants in the
agricultural group engaged in agricultural
activities, while only 31« of those in the non-
agricultural group did and the comparison
group fell in between. Results of the pre-test
revealed that all groups were not statistically
significant difference in terms of duration of
having DM, knowledge about DM, self-care
management, and HbA1C ables 1 and 2).

3. Within group comparison

Table 3 presents within group
comparison of knowledge, selfcare
management, BMI, and HbA1C levels of all
groups.

Knowledge about DM

After the intervention, out of the total
score of 28, the knowledge about diabetes
mellitus of the experimental-agricultural group
significantly increased from 185 to 246 -
value <0.001). This was the only group that the
mean score of the knowledge has significantly
increased. While the knowledge of the non-
agricultural group reduced but not statistically
significant; likewise, though the knowledge of
the comparison group increased from 16.8 to
17.6, this was not statistically significant.
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Table 1. Socio-demographic characteristics of experimental and comparison groups before

intervention

Agricultural Non-agricultural
Factors (N=29) (N=29) Comparison n-30) p-value
N % N % N %
Age (Mean) 60.69 61.72 5943 NS
(SD) 911 11.30 847
Sex % female) 23.00 79.30 2000  69.00 24.00 80.00 NS
Education level NS
-No formal education - - - - 2 6.70
-Primary 29 10000 25 86.20 25 83.30
-Secondary or higher 4 13.80 3 10.00
Occupation NS
- Agriculture 16 5517 9 3103 14 46.70
- Unskilled worker 4 1389 7 2414 9 3000
- Others _ 2 6.89 8 2758 - )
- Unemployedhousewives 7 2413 5 1794 7 9339
Household income NS
- Sufficient 12 41.30 13 4482 15 50.00
- Insufficient 17 58.70 16 55.18 15 50.00

Table 2. Mean scores of diabetes related information of experimental and comparison groups before

intervention

Non-agricultural Comparison
Factors Agricultural (n-29) (N-29) n-30) p-value
Mean SD Mean SD Mean SD

Duration of DM 6.07 479 8.80 560 6.00 380 NS
(Years)

Knowledge 18.06 509 1855 419 16.83 518 NS
Self-care management  77.00 713 76.18 710 76.60 867 NS
BMI 2589 417 25.82 326 26.64 412 NS
HbA1C 802 188 854 234 757 168 NS

Self-care management and BMI

After the intervention, out of the total
score of 100, the mean score of self-care

management of the agricultural experimental
group significantly increased from 77.00 before

the intervention to 82.52 (p-value <0.01); while
those of the non-agricultural group and the

comparison group were not significantly
increased. The BMI among the agricultural and

non-agricultural experimental groups
significantly decreased from 258 to 2453 (p-
value<0.05 and from 2582 to 2510 p-

value<0.05), respectively; while that of the
comparison group stayed almost the same.
Glycemic control

Despite the non-significant knowledge,
and behavioral changes among the non-

agricultural experimental group, the reduction
of HbA1C in this group was more prominent
and significant, from 8.54 to 7.6% (p-value<0.01)

than that of the agricultural group, from 8.02 to
750% (p-value<0.05. While that of the
comparison group non-statistically increased
from 7.57 to 7.99.
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Table 3. Within group comparison of mean scores of factors, before and after intervention

Factors Before After p-value
Knowledge
Agricultural n=29) 18.06 5.09) 2462 242) <001
Non-agricultural n=29) 1855419 18.343.89) 0.16
Comparison (n=30) 16.835.18) 17.634.20) 052
Self-care Management
Agricultural 77.00(7.13) 82.52(5.38) <001
Non-agricultural 76.18(7.10) 76.206.14) 042
Comparison 76.60 8.67) 7713 (71.39 0.20
BMI
Agricultural 2589 417 24.53 4.00) 0.05
Non-agricultural 2582 (3.26) 25203.05) 0.05
Comparison 26.644.12) 26.84 4.78) 0.30
HbA1C
Agricultural 8.02(1.88) 750 (150 0.03
Non-agricultural 854 (234 760(1.81) <0.01
Comparison 757 (1.68) 7.99 2.00) 032

Note: Numbers in brackets are standard deviations

Table 4. Comparison of mean score changes of knowledge, self-care management, BMI, and HbA1C after
the intervention of the two experimental groups as compared against comparison group

Factors Mean difference  Standard error p-value
Knowledge
Agricultural 580 146 <0.01
Non-agricultural 210 149 0.17
Self-care Management
Agricultural -4.86 021 0.02
Non-agricultural 0.76 021 072
BMI
Agricultural 095 041 0.02
Non-agricultural 094 041 0.02
HbA1C
Agricultural -0.87 037 0.02
Non-agricultural 129 037 <0.01

4. Between groups comparison

Results from One-way ANOVA and

Bonferroni test showed that after the
intervention the agricultural experimental group
significantly out-performed the comparison
group in all aspects, knowledge, self-care
management, BMI, and HbA1C (the significant
levels ranged from p = 0.02 to p-value<0.01).
The non-agricultural group, however, had
significantly out-performed the comparison
group only in the reduction of BMI (p-value
<0.05) and HbA1C (p-value<0.01).

Discussion and Conclusions

Results from this study showed that
trained VHVs could be an effective tool in
supporting type 2 diabetes patients to
significantly gain more knowledge, improve
self-care management, reduce BMI and blood
sugar levels; and that patient-centered, context
and lifestyle appropriate methods remarkably
effective in engaging and retaining the
participants in the activities. The results of this
study were consistent with previous studies
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which found peer supports could help the
patients to significantly reduce HbA1C levels
and increase self-care management mean score
of the participants in the intervention group
(Sanguanprasit et. al, 2011; Thom et. al, 2013;
Long et. al, 2012; Lorig et. al, 2009; Bauman &
Dang, 2012).

Different  approaches  used by
agricultural and non-agricultural were in accord
with patients’ contexts and lifestyles. In the
non-agricultural community, most houses
located along the main road due to the tenants’
livelihood that they needed to commute to the
main business district for their work. As such
the approaches used in this group were more
formal and individualistic; the participants did
their own exercise and diet with the supports of
respective VHVs. Whereas in the agricultural
community the majority of the participants
engaged in agricultural and labor activities,
most people lived close by, such that they could
conveniently do activities together. Group
activities such as traditional exercise and
cooking that fit their lifestyle -effectively
inspired each individual to do better and adhere
to healthy behaviors. The activities at the
community organic garden, which was both fun
and economically productive, provided them
the opportunity to exercise and to have organic
produce for household consumption. This
effectively made the participants perceived the
benefits of and adhered to the activities which
is an essential element in sustaining people’s
behaviors (Sanguanprasit et. al, 2016; Long et.
al, 2012; Lorig et. al, 2009; Bauman & Dang,
2012).

In the focus group discussions, the
participants indicated that they enjoyed the
supports  provided by VHVs, sharing
experiences and supporting each other among
themselves. This had lifted up their spirits and
inspired them to do better. Setting goals for diet
control really helps them to manage their diets.
The personal record helped them discern
positive changes after joining the activities and
kept them adhered to the activities (Becker,
1974; Bandura, 1977). Members in the
agricultural group said that by allowing them to
have a free-hand in designing their own
activities, supported by VHVs and local health
staffs, they could design the activities that were
consistent with their daily life and made them
adhere to the activities.  Such comments
supported previous studies which found people-
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centered health promotion program with
minimum competing interests could yield better
and sustainable health behaviors (Brownson &
Heisler, 2009, Fisher et. al, 2015; Sanguanprasit
et. al, 2011).

The intervention could significantly
reduce BMI and HbA1C, but not significantly
increase the knowledge and self-care
management among the participants of non-
agricultural group. This could be explained, as
mentioned above, that the peer supports in the
non-agricultural group was mostly done
individually. As a result, the patients had less
chance to share and reinforce their knowledge
and experiences regularly. However,
knowledge by itself may not have much effects
on health behaviors (Becker, 1974; Bandura,
1977; Henderson et. al, 2011). Although their
overall self-care management was not
significantly increased, their eating behavior
significantly increased from 38.11 to 40.10 (p-
value =0.02). Detailed information on self-care
management suggested that the agricultural
group needed to improve their eating behavior.
Manyof them ate more rice than what is
recommended. This could be due to the fact that
about 69.00% of the participants engaged in
labor-intensive work such that they needed
more energy to carry out daily hard work. These
can become a major barrier to achieving
behavioral goals (Bauman & Dang, 2012).

Strengths of the study

The intervention of this study was
carefully designed by using the concept of
intervention mapping (as explained above).
Preliminary quantitative and qualitative study
was conducted and the results of which were
used to design a training program for VHVs and
peer supports to ensure that the activities were
suitable for and attractive to the participants,
thus the results were expected to be sustainable.

Training of data collector and field
supervision were carried out to ensure the
quality of the data. Both quantitative and
qualitative data were used to ensure the
accuracy and usefulness of the study.

Limitations of the study

Seasonal variation had great impacts on
patients’ self-care management, especially
among the agricultural community. Their daily
routine including eating and sleeping schedules
had changed and reduced during planting and
harvesting seasons and made it difficult for
them to maintain self-care behaviors. The
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intervention did not take into account for the
seasonal variation, the harvest season, which
may affect the daily routines and livelihood and
health behaviors of the participants in the
agricultural community.

Conclusions

This study has demonstrated that village
health volunteers, if properly trained, can be an
effective tool in supporting type 2 diabetes
patients to gain more knowledge and improve
their self-care management, reduce BMI and
blood sugar levels.

Research
Recommendations
VHVs should be trained to enhance
their competencies in providing direct and
indirect supports as appropriate to build self-
confidence and self-efficacy among the
patients. To make glycemic control sustainable,
the patients should take an active role in setting
appropriate goals, identify means to achieve
these goals, and regularly assess the results of
their actions. Tools for self-monitoring should
be made available to the patients to reinforce
their self-care management. Peer support by
using context and lifestyle appropriate
strategies for sustainable self-care management
among chronically ill patients should be
integrated into health care system of Thailand

Implications and
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since the model is culturally, socially and
economically appropriate.

More research is needed to determine
whether the effects of peer support can be
sustained beyond six months. Family members
should be involved in supporting self-care of the
patients, especially in agricultural community
where seasonal variations affect patients’
behaviors. More study is also needed to
understand how to best prepare and support peer
leaders so that they can be more effective in
supporting the patients to maintain their
behaviors over a long period of time.
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