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Background: Diabetes mellitus (DM) has become a serious chronic disease. Self-management strategies
help persons with DM make choices which will develop skills needed to reach their goal of blood glucose
control and allow them to be successful in reaching goals.
Objective: To examine the impact of self-management activities on HbA1c for persons with DM and to
examine the impact of social support, self-efficacy and Buddhist values as moderators on the relationship
between the self-management activities and HbAlc.
Method: This study is a cross-sectional design. The sample included 401 Thai adults diagnosed with type
2 diabetes, aged 20—65 years old who had at least one HbAlc test in the last three months were
recruited. Participants completed four questionnaires to measure self-management activities, as well as
self-efficacy, Buddhist values and social support as moderating factors on self-management activities and
HbAlc.
Results: The self-management activities were negatively associated (B = —2.05, p < 0.001) with HbAlc.
The Social support, self-efficacy and Buddhist values had a significant interaction effect between self-
management activities and HbAlc (B = —0.97, p < 0.05, f = —0.18, p < 0.05 and p = —2.76, p < 0.001).
Conclusion: The diabetes self-management activities were more strongly associated with HbAlc under
conditions of high social support, self-efficacy and health beliefs with Buddhist values. Future in-
terventions for T2DM self-management programs should incorporate mechanisms to measure and
support these factors.
© 2017 Chinese Nursing Association. Production and hosting by Elsevier B.V. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The World Health Organization (WHO) reports that diabetes
mellitus (DM) has become a serious disease and costly health
condition in the world [1]. WHO notes that DM is especially serious
and becoming increasingly common in developing countries and
among disadvantaged minorities [1]. Thailand is a low to middle
income developing country. In Thailand, it was reported that the
diagnosis rate of DM was higher for people aged 55 and over (63%
in this age group vs. a 37% prevalence in persons <54 years old) and
for women. Among those diagnosed with diabetes in Thailand, 65%
are female [2]. Research has shown that DM has been one of the
major causes of morbidity as well as mortality in Thailand [3]. Just
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over 3% of total deaths in men, and 8.3% of total deaths in women
were caused by DM in Thailand in 2010.

A study by [2] Deerochanawong & Ferrario (2013) found that the
prevalence of severe DM complications exists both in urban and
rural areas in Thailand. Chronic hyperglycemia is a major concern in
Thailand since it can lead to the progression of complications for
persons with DM. The risk of DM complications can be reduced
when persons with DM maintain or control their blood glucose at
an optimal level [4].

Diabetes self-management is essential for achieving this control
[5]. Self-management (SM) refers to individuals with DM taking
actions to manage their symptoms, treatment, and adapt behav-
ioral changes based on recommendations by health care pro-
fessionals (HCP) [6]. Diabetes self-management is designed with
strategies to develop a healthy lifestyle leading to the best possible
DM control. Adequate SM strategies will help persons with DM
make their choices to enhance their skills needed to reach their goal
of blood glucose control and allow them to be successful in
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reaching self-care goals [6].

The social cognitive theory (SCT) emphasizes the social aspect of
the learning in the form of interaction between the individual,
environment, and behavior [7]. When SCT is applied to self-
management activities for individuals with DM, the theory can
provide a valuable perspective from social support, self-efficacy as
well as health beliefs based on religious values.

The Buddhist values accounted for a significant proportion of
the variance in the HbAlc level. The study conducted by [8]
Sowattanangoon and colleagues (2009) found that for persons
with DM in Thailand, their perceptions and management of the
disease are the synthesis of their knowledge, health beliefs,
Buddhist and socio-cultural values. It was evident that both
Western medicine and Thai religious culture influenced the way
that a person with DM understands the cause of his or her DM, as
well as how he/she lives and manages with the disease in Thailand.
Thai adults with T2DM who showed higher Buddhist values had
higher engagement in medication and dietary self-care and health
care use, and lower A1C levels [9]. In this study, Buddhist values are
defined as beliefs and attitudes in Buddhist teachings, chanting,
meditation and mindfulness to relieve stress and anxiety.

The purposes of this study are: (a) to examine the impact of self-
management activities on HbA1c among Thai persons with DM, (b)
to examine the impact of social support as a primary moderator, (c)
to examine the impact of self-efficacy as a second moderator, and
(e) to examine the impact of health beliefs related to Buddhist
values as a third moderator on the relationship between self-
management activities and HbA1c in Thai persons with DM.

2. Methods
2.1. Design and participants

This study used a cross-sectional design to investigate the
moderating effects of self-efficacy, health beliefs with Buddhist
values and social support on diabetes SM activities as they relate to
HbA1lc for Thai adults with T2DM. The convenience sample
included Thai adults who were diagnosed as having T2DM. The
researcher recruited the sample from four clinical sites in Thailand.
Inclusion criteria included: male and female Thai adults (20 years
or older) who had been diagnosed with T2DM for at least one year
by a physician, the ability to read and understand Thai language,
and willingness to participate in the study. In addition they must
have available medical documentation of a recent (within 3
months) HbA1c lab result from their HCP.

2.2. Instruments

The instruments consisted of a general demographic question-
naire generated by the researcher and approved by the research
team and four questionnaires that measured various concepts
related to disease management, social and/or cognitive functions.
The general data collection questions were distributed to partici-
pants using a simple paper form to be filled out by the participants.
The demographic and descriptive data on the form included in-
formation such as age, sex, education, marital status, occupation,
household income, religion, living in rural area or in a city, and
years living with DM. The instruments for investigation include (a)
Diabetes Self-management Questionnaire (DSMQ), (b) Buddhist
Values Questionnaire (BVQ), (c) Diabetes Self-efficacy Question-
naire (DSEQ) and (d) The Social Support Scale for Self-care in
Middle-Aged Patients with Type II Diabetes (S4-MAD). All ques-
tionnaires were developed and published in English and they were
translated to the Thai language except for the Buddhist Values
Questionnaire (BVQ) which was originally in Thai.

The DSMQ was developed to assess DM patients' self-care ac-
tivities associated with blood sugar level control. The data collected
and analyzed by [10] Schmitt et al. (2013) presented a strong case
that good self-care management in persons with both type 1 and
type 2 diabetes was inversely associated with hemoglobin (HbA1c)
levels. Their studies showed an excellent internal consistency of
0.84. The DSMQ contains 16 items in four categories: glucose
management, dietary control, physical activity, and health care use.
The rating range from 0 (does not apply to me) to 3 (applies to me
very much).

In this study, self-efficacy was measured by the DSEQ, an 8-item
questionnaire that measures a person's capability to manage his or
her daily diabetes self-care activities, which include dietary regu-
lation, physical activities, medication adherence, blood glucose
monitoring, and general diabetes care. The questions are rated from
1 (Not confident at all) to 10 (Totally confident) based on their
confidence in doing the self-care activities. The researchers re-
ported an alpha coefficient of 0.828 in the original study by the [11]
Stanford Patient Education Research Center (1996).

As a moderating factor to self-management, an instrument
called S4-MAD measured social support. It was developed for
evaluating social support for self-care in middle-aged (30—60 years
old) T2DM patients. The original developer of S4-MAD instrument
reported that the scale was a valid and reliable instrument for
measuring social support for self-care in middle-aged T2DM pa-
tients where it was tested in Iran on the original study by [12]
Naderimagham et al. (2012). The support can come from family
and friends, significant others, physicians and HCPs. Each of the 30
items on the S4-MAD is rated on a 5-point Likert format, from
0 (never: no support at all) to 4 (always: strongest level to support).

Thai DM researchers developed the Buddhism Value Question-
naire (BVQ) in 2008 to examine the associations of Buddhist values
with medication and dietary self-care, healthcare use, and HbAlc
level among Thai T2DM patients. The original study found that
Buddhist values may promote positive self-care behaviors among
Thai people with T2DM [9]. The BVQ contains seven items about
beliefs in Buddhist teaching and practices and could be rated from 1
(Not at all) to 5 (A great deal) based on their adherence to those
practices.

This study used experts to translate the English instruments into
Thai language, evaluate content validity and conducted reliability
analysis in a pilot study consisting of 30 persons with T2DM and the
final study sample of 401 persons with T2DM. Experts concluded
that the majority of the translated items were culturally relevant.
The results of both measurements, I-CVI and k*, were in line with
each other, with items meeting the I-CVI criterion of 0.90, 0.85, 0.93
and 1 along with excellent k* values, indicating that both methods
resulted in the same conclusion and strengthened the evidence for
adequate content validity. The internal consistency of the four in-
struments in both the pilot and final study was found to be rela-
tively high; the alpha coefficients for DSMQ were 0.73 and 0.94. The
alpha coefficient of the pilot study was slightly lower but the final
study result was higher than the alpha coefficient found by [9]
Schmitt et al. (2013) (0.84) and is still considered acceptable. The
DSEQ Cronbach's alpha results were 0.94 and 0.94, which are
higher than the alpha coefficient (0.83) found by [8] Stanford Pa-
tient Education Research Center (1996). For the S4-MAD, the alpha
coefficients were 0.91 and 0.94; the original study conducted by
[12] Naderimagham et al. (2012) also reported a coefficient of 0.94.
For the BVQ, the alpha coefficients were 0.75 and 0.80 for this study.
These are slightly lower than the alpha coefficient (0.81) found by
[9] Sowattanangoon et al. (2008), but still adequate. Furthermore,
the relatively high alpha values on the four scales confirmed the
good internal consistency of the instruments.
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3. Results

The final sample of this study consisted of 401 adults with T2DM
from four diabetes clinics located in different regions of Thailand:
Phitsanulok in the North; the central capital city of Bangkok;
Songkhla in the south; and Chaiyaphum in the northeast. Each
participating site had recruitment flyers. Staff at each site assisted
in the identification of eligible participants. The majority of par-
ticipants were in the 51—60 year age group (66.08%). The majority
of the sample was married (87.53%) and female (74.81%). Sixty-
seven percent of the participants completed only primary school
(67.58%). Just over one-third (34.67%) had been diagnosed with
diabetes for six to ten years. As expected, a strong majority reported
Buddhism for their religious preference (98.75%). The non-
Buddhists did not fill out the BVQ questionnaire. The majority of
participants reported three to four persons living in the home.
While 65.10% of the sample reported that they did not have any
other chronic diseases, 34.91% of the participants did note that they
had at least one chronic condition including hypertension, lip-
idemia, early stage kidney disease, neurosis and gout. 62% of the
sample reported that they lived in a rural area in Thailand.

Table 1 shows that the total self-management activities score
(DSMQ) was negatively associated with HbAlc (B = -2.05,
P < 0.001). In addition, each of the subscales within this tool also
had a statistically significant negative association with HbAlc. The
total self-management activities score and its subscales all have a
negative linear relationship with HbAlc.

Table 2 shows that social support, self-efficacy and Buddhist
values all resulted in significant interactions between self-
management activities and HbAlc while controlling for sex, age,
duration of known diabetes, and education level. The interaction
term between social support and self-management activities was
added to the regression model, which accounted for a significant
proportion of the variance in the HbA1c level of person with dia-
betes (B = —0.97, P < 0.05). Moreover, the interaction between self-
efficacy and self-management activities accounted for a significant
proportion of the variance in HbA1c level of person with diabetes
(B = —0.18, P < 0.05). The last interaction terms examined were
between the Buddhist values and self-management activities.
When added to the regression model, they accounted for a signif-
icant proportion of the variance in HbAlc level of person with
diabetes (B = —2.76, P < 0.001). The findings show that social
support, self-efficacy and Buddhist values are significant modera-
tors of self-management activities (DSMQ) and HbA1lc.

4. Discussion

This study was a cross-sectional study, which verified that the
relationship between diabetes self-management activities and
HbA1lc varies depending on the strength of three moderating

factors. The diabetes self-management activities were more
strongly associated with HbA1c under conditions of high social
support, self-efficacy and health beliefs with Buddhist values.

Social support accounted for a significant proportion of the
variance in the HbA1c level. With enhanced social support in dia-
betes self-management, persons with DM can improve their
metabolic control, achieve self-management goals and facilitate the
psychosocial adjustment to the disease. Social support can also
foster adherence to recommended healthy activities for person
with T2DM. A study in Thailand revealed that interventions for
behavioral change or adherence to self-care requirements should
include the family members of the person with DM as part of the
self-management program [13](Khuwatsamrit et al., 2006).

Self-efficacy also positively moderated the relationship between
diabetes SM activities as measured by the DSMQ and HbAlc. [14]
Mishali and her colleagues (2011) measured the importance of
self-efficacy for persons with DM. Their results showed that self-
efficacy affects adherence to treatment and thus has a direct
impact on clinical outcomes. [15] Sousa et al. (2005) studied the
relationships between self-care agency, self-care, self-efficacy, and
glycemic control. They found that greater self-care agency and self-
efficacy leads to improved self-care management, in turn leading to
optimal glycemic control. They also reported that beliefs or capa-
bilities for self-care alone are not sufficient to improve glycemic
control.

This study found that the Buddhist values positively moderated
the relationship between diabetes self-management activities as
measured by DSMQ and HbA1c. The specific aspects of Buddhist
values, which impact self-management activities, are dietary
practices and medication self-care [8] (Sowattanangoon et al.,
2008). [16] Wattanakul (2012), a Thai researcher who studied the
factors influencing diabetes self-management behaviors among
persons with T2DM, also concluded that Buddhist values have a
significant correlation with self-management behaviors in a posi-
tive way. Neither Wattanakul nor prior Thai researchers have
examined other potential moderating factors of self-efficacy and
social support along with Buddhist values among Thai persons with
diabetes. Thus this study contributed a unique perspective to the
understanding of self-management practices and potential mod-
erators that can affect positive outcomes for persons with T2DM.

5. Conclusions and recommendations

The results of this investigation led to the conclusion that dia-
betes self-management activities, as measured by the DSMQ, are
strongly associated with HbA1c. In this study the strong association
between self-management activities and HbA1c actually means a
negative or inverse relationship, which means that higher self-
management activities led to a lower value of HbA1c while con-
trolling for age, sex, education and duration of diabetes.

Table 1
Regression analysis: Relationship between self-management activities and HbA1c.
6 Std.Err. t P N/R-square
Self-management activities total —2.055 0.131 -15.61 0.000* Number observed = 401
R-squared = 0.416
Glucose management —2.633 0.143 -18.17 0.000* Number observed = 401
R-squared = 0.486
Dietary control —1.463 0.104 —14.08 0.000* Number observed = 401
R-squared = 0.371
Physical activity —-1.794 0.163 —10.98 0.000* Number observed = 401
R-squared = 0.273
Health care use —1.438 0.117 -12.22 0.000* Number observed = 401

R-squared = 0.483

Note: Control variable include; sex, age, duration of known diabetes and education level.
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Table 2
Interactions between the social support, self-efficacy and Buddhist value with self-management activities and HbAlc.
I Std.Err. t P N/R- square
Self-management activities with social support -0.976 0.372 —2.62 0.009* Number observed = 401
R-squared = 0.428
Self-management activities with self-efficacy —0.188 0.074 -2.53 0.012* Number observed = 401
R-squared = 0.426
Self-management activities with Buddhist value —2.760 0.441 -6.26 0.000* Number observed = 396

R-squared = 0.483

Note: The regression analysis was controlled for; sex, age, duration of known diabetes disease and education level.

The implications of this study for health promotion and clinical
practice suggests that nurses, physicians and other health practi-
tioners should welcome and include family members of persons
with diabetes whenever feasible in all educational sessions in the
clinic as well as formal educational programs as this study revealed
that family support enhances health outcomes for persons with
diabetes. Practitioners can also bring into their brief clinic discus-
sion the parallel values of taking care of one's health related to
diabetes and the Buddhist values. The results of this study can help
develop a quality self-management program, which will help per-
sons with DM change their health behaviors and improve their
clinical outcomes. Thus it has real clinical value and significance in
promoting the health of persons with T2DM in Thailand.

Appendix A. Supplementary data

Supplementary data related to this article can be found at http://
dx.doi.org/10.1016/j.ijnss.2016.12.006.
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