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Background: Although social-ecological models and multi-level interventions have been recommended for implementing
the holistic self~-management support for patients with type 2 diabetes, they are complex, costly, and need long-term effort.
A more realistic approach would be to identify and implement a single or limited leverage point(s) that is most effective and
feasible to create change.

Objective: To assess the independent relationships of the social-environmental supports with self-management behaviors
in Thai patients with type 2 diabetes.

Material and Method: A cross-sectional survey was conducted among 1,000 type 2 diabetic patients from 64 healthcare
facilities throughout Bangkok. A set of structured questionnaires were used to collect data related to social-environmental
supports, and self-management behaviors. The predictor-outcome relationships were presented by beta () coefficients (95%
confidence limits).

Results: Personal support was significantly associated with the overall self-management, dietary, physical activity, and
medication taking behaviors. Neighborhood support was significantly associated with the overall self-management, physical
activity, and medication taking behaviors. Personal support was found to interact negatively with neighborhood support
on the overall self-management and medication taking behaviors.

Conclusion: Personal and neighborhood supports are two potential leverage points for self-management support interventions
for Thai patients with type 2 diabetes. Patients with low and high personal supports may need different strategies for
neighborhood support.
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Due to limited success of person-focus
interventions in modifying individuals’ health habits,
social-ecological models were proposed as a better
approach for health promotion. This is also the case
for self-management support for type 2 diabetics,
where the individual-focus programs have impacts
only in short-term®, and decline sharply after the
interventions ended®. Since self-management also
depends on the environmental contexts that surround
an individual, it should be taken into account in type 2
diabetes self-management support interventions™.
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Based on the social-ecological model®,
Glasgow et al” proposed a multi-level “pyramid”
model for social-environmental support related to
chronic disease management. Support sources included
in this model are a) proximal support sources such as
personal actions, supports from family, friends as well
as health care resources, and b) distal support sources
including workplace, media, public policy, and other
neighborhood and community factors. For assessing
these supports and resources, an instrument called
the Chronic Illness Resources Survey (CIRS) was also
developed along with this model. This includes 64-item
full instrument and 29-item Brief CIRS®. It was
extensively validated®”, and utilized in a number of
studies relating to social support in type 2 diabetes
self-management®!,
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Although social-ecological models and
multi-level interventions have been recommended to
guide public health for more than 20 years, the models
were largely underutilized in health promotion
interventions!'>!®. The majority of interventions still
target only one or two of these levels, particularly
intrapersonal, and interpersonal®?. To the best of our
knowledge, there is only one published interventional
study based on the social-environmental support
frame-work for type 2 diabetes self-management
support®!D, This is because the multilevel interventions
are complex, costly, and need long-term effort"1213),
A more realistic approach is to identify and implement
a single or limited leverage point(s) that is most effective
and feasible for creating change. However, data that can
be specifically utilized in the context of type 2 diabetic
self-management support is still inadequate®'?., Other
pertinent data relied mainly on expert opinion*!%, or
focused only at some aspects of the social-ecological
model"®. In addition, interaction among different
sources of social support that might have practical
importance has never been investigated™!7-2),

The purpose of our study was to provide
relevant data about appropriate leverage point(s) and
target population for the social ecologically based
intervention to better support self-management of
type 2 diabetic patients in Bangkok, Thailand. Specific
aims of the present study were 1) to determine the
independent association of each social support sources
with self-management behaviors, and 2) to examine
potential interaction among different social support
sources.

Material and Method
Study population

The Ethics Committees of the School of
Medicine of Chulalongkorn University and other
participating organizations approved this cross-
sectional study. Subjects included Thai patients with
type 2 diabetes aged 20 years or older seeking diabetes
treatment at the target healthcare facilities (public
and private hospitals, and public health centers) in
Bangkok between January 2011 and January 2012.
Patients with cognitive impairment were excluded.

Out of 163 healthcare facilities in Bangkok,
98 were contacted and 64 facilities (65.4%) agreed to
participate. These included 14 public, 10 private
hospitals, and 40 public health centers. The reason for
their non-participation was lack of interest. All the
surveyed facilities normally arrange “diabetic clinic
day” once a week with an average of 30 patients per
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week. The exceptions were two university (public)
hospitals, where 100 or more of patients attended
every week.

Sample size was calculated by the formula
with finite population correction and basing on the
estimated number of type 2 diabetic patients in
Bangkok 0f 377,200 in 2009, assuming the proportion
of patients with adequate level of social environmental
support was 0.5?229, To facilitate stratified and
multivariate analysis, the resultant sample size of 384
was then arbitrary multiplied by three. Some additional
samples were included to compensate for possible
drop-out, resulting in the final sample size of 1,280
(20 from each healthcare facility). Data were collected
from each facility on the randomly selected diabetic
clinic day, and the first 20 eligible subjects who sought
care on that day were recruited. In the two university
hospitals, however, 20 patients were randomly selected
(one out of every five) who sought care on the data
collection day. The overall response rate for participation
was 78.1% (1,000 out of 1,280 eligible subjects).
Informed consent was obtained from each subject
prior to collecting data.

Data collecting instrument

Data were collected by questionnaires
comprising of three parts a) personal demographics
and health related data, b) social-environmental
support, and ¢) self-management behaviors, emphasizing
diet, physical activity, and medication behaviors. We
used self-administered questionnaires for most of
the participants except the ones with limited literacy
or impaired visual function, and they were interviewed
by trained data collectors.

Personal demographics

Personal demographics and health related data
were collected using questionnaire of 20 items assessing
personal demographics (age, gender, marital status,
education, occupation, monthly income, type of health
insurance, and family size), health behaviors (alcohol
consumption and cigarette smoking), and personal type
2 diabetes related data (duration of illness, co-morbidity
and complications, type of treatment received).

Social-environmental support

Social-environmental support was measured
by brief CIRS. The English version of the CIRS® was
translated, and cultural adapted into Thai version using
a standard procedure involving forward and backward
translations, each conducted by two researchers and
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expert translators®. The final draft of the Thai CIRS
included 60 items®). Brief CIRS was then derived
according to the method by Glasgow et al®. It included
23 questions regarding social-environmental factors
(3 items for each personal factors, family and friends,
and healthcare team, 5 items for neighborhood, and
3 items each for worksite, community organization,
and media and public policy) affecting type 2 diabetes
self-management individual (see Appendix A).
Personal factors or support in the case refers to intra-
individual attributes that are favorable to health such
as positive thinking and active or healthful coping
styles. The questions were about the magnitude of
support the individual received from these sources,
and possible answers ranged from 1 (lowest support)
to 5 (highest support). Aggregated mean scores for
seven subscales and for the total instrument were
calculated as described in previous reports®. However,
for patients who were self-employed and unemployed,
the worksite subscale was omitted from the aggregated
mean score calculation.

Content and face validities of the questionnaire
were assessed, and internal consistency and test-retest
reliability were evaluated. The internal consistency of
the Brief CIRS was high, as indicated by the overall
Cronbach alpha coefficients of 0.84. Its two-week
temporal stability was also moderate to high with
Pearson correlation coefficients 0.89 (p<0.005).

Self-management behaviors

Self-management behaviors were assessed
by the Thai version of the Summary of Diabetes
Self-care Activities (SDSCA)?9, cultural adapted
from the standard English version®”. However, the
modified 14-item questionnaire collected data only
on three behaviors during the past seven days that
were most influenced by social support (eight items
for food consumption, three items each for physical
activity and medication behaviors)® (see Appendix B).
Possible scores, which represent the frequency of
self-management activity for each item, ranged from
0 (none) to 7 (everyday). Higher scores indicated
better self-management behavior. Each subscale was
scored by averaging items completed within the
domain. The overall SDSCA score was averaged
across all 14 items. It had the internal consistency of
0.73 and one-month test-retest reliability of 0.65.

Statistical analysis

Participants’ characteristics were summarized,
and presented by frequency and percentage, means and
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standard deviations (SD), or median and inter-quartile
range (IQR), whichever appropriate. The CIRS and
self-management scores were analyzed by mean
and SD. Subgroup comparisons were conducted by
ANOVA with Bonferroni’s method to correct for
multiple comparisons.

Association between social support levels and
self-management outcomes (dietary, physical activity,
and medication taking behaviors) was examined by
linear regression, and B was used as the association
index by treating the CIRS levels both as continuous
and categorical (based on quartile) variables. Since
age, monthly income (in quartiles) and type of
healthcare facility was associated with the overall
self-management outcome (at p<0.1) in the final
multivariate modeling, they were treated as potential
confounders in later multivariate analyses. Workplace
support subscale was omitted from all multivariate
analyses since it was not significantly associated with
any self-management outcomes among the currently
employed participant subgroup.

The potential for multicollinearity among the
CIRS subscales was first assessed by simultaneously
forced entering all of them into the model that included
all potential confounders, and then the variance inflation
factor (VIF) was estimated®®. The resultant VIFs were
between 1.08 and 3.65, indicating unlikelihood of this
problem. The independent effects of the CIRS subscales
were then determined by multivariate modeling
with backward stepwise selection, retaining only the
subscale(s) with p<0.1 in the final model®. Potential
interaction among subscales was also assessed when
appropriate. Statistical significance was set at p<0.05.
All statistical analyses were conducted using the Stata
version 10 (Stata Corp. 2007. Stata Statistical Software:
Release 10. College Station, TX: StataCorp LP).

Results
Participant characteristics, CIRS, and self-management
behaviors

Most of the participants were female aged
more than 60 years with primary education level and
average monthly income of 5,000 baht (~159 US
dollars). They were mostly beneficiaries of the Thai
Universal Coverage (UC) scheme. The average duration
since type 2 diabetes diagnosed was seven years
(Table 1). Sources of social support were the highest
for healthcare team, followed by personal, media and
policy, and lowest for community organization. Self-
management scores were highest for medication
intake followed by dietary and physical activity.
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Relationships of CIRS with self-management behaviors  patterns were pronounced for all self-management
Higher social support scores were generally  behaviors (Table 2).

associated with higher levels of self-management. This After adjusting for the confounding effects, the

was the case especially for the overall, neighborhood, overall and personal support levels were significantly

and media and policy supports where dose-response  associated with overall and domain-specific self-

Table 1. Characteristics, social supports levels, and self-management behaviors of Thai patients with type 2 diabetes

(n=1,000)
Characteristics Number (%) CIRS and Self-management score Mean (SD)
Gender CIRS (full score = 5)
Female 719 (71.9) Personal 3.2(0.8)
Male 281 (28.1) Family 2.7 (1.0)
Age (years)' 62.1 (11.1) Heglthcare team 3.8(0.8)
<30 130 (13.0) Neighborhood 2.6 (0.9)
50 to 59 269 (26.9) Community organizations 2.1(1.1)
60 to 69 334 (33.4) Media and policy 3.1(0.9)
70+ 267 (26.7) Workplace only 3.0(1.2)
Overall 2.9 (0.6)
Education Self-management score (full score = 7)
Primary 652 (65.2) Diet 5.1(0.8)
Secondary 140 (14.0) Physical activity 3.0 (2.0)
Higher 208 (20.8) Medication 6.8 (0.9)
Marital status Overall 5.0(0.9)
Single 100 (10.0) Glycemic control status
Married 669 (66.9) Fasting plasma glucose (mg/dl) 150.8 (47.5)
Widow/divorce/separate 231 (23.1) Glycated hemoglobin (%)* 7.5 (2.0)
Family member (persons)’ 3(3)
Income (Baht/month)? 5,000 (9,500)
Quartile 1 (<500) 242 (24.2)
Quartile 2 (501 to 5,000) 321(32.1)
Quartile 3 (5,001 to 10,000) 216 (21.6)
Quartile 4 (10,001 to 20,000) 180 (18.0)
Unknown 41 (4.1)
Health insurance
CSMBS 146 (14.6)
SSS 59 (5.9)
UucCs 645 (64.5)
Other 150 (15.0)
Duration of diabetes (years)?* 7(7.8)
Comorbidity
Hypertension 620 (68.4)
Dyslipidemia 400 (44.1)
Diabetes complication
Microvascular 174 (17.4)
Macrovascular 75 (7.5)
Type of treatment
Lifestyle only 10 (1.0)
Drug 861 (86.1)
Insulin 36 (3.6)
Both drug & insulin 93 (9.3)

CIRS = Chronic Illness Resource Survey; CSMBS = Civil Servant Medical Benefit Scheme; SSS = Social Security Scheme;
UCS = Universal Coverage Scheme

T Mean (standard deviation or SD), * Median (interquartile range or IQR)

* Number of subjects =216
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management behaviors. Neighborhood support was
also independently associated with overall, physical
activity, and medication intake behaviors with pronounce
dose-response pattern (Table 3). Results of other social
support sources were less consistent or not significant.

Interaction between personal and other
supports was further examined by dichotomizing its
scores into low and high support subgroups, keeping
other support formats unchanged. There was negative
interaction between personal and neighborhood

Table 2. Self-management scores according to quartiles of social supports (total = 1,000)

Sources and level of social support ~ Number Self-management score (maximum = 7.0)
(maximum = 5.0) Overall Diet Physical activity =~ Medication taking
mean (SD) mean (SD) mean (SD) mean (SD)
Healthcare
Q1 (<3.50) 286 4.84 (0.89) 4.89 (0.85) 2.91(1.97) 6.69 (1.02)
Q2 (3.60 to 4.00) 442 4.99 (0.83) 5.13 (0.78)* 3.09 (1.88) 6.75 (0.90)
Q3 (4.01 to 4.65) 74 4.98 (0.83) 4.98 (0.79) 3.07 (2.13) 6.88 (0.45)
Q4 (>4.66) 198 5.06 (0.84)* 5.25(0.87) 3.13 (2.04) 6.79 (0.88)
Family
Q1 (2.32) 307 4.75(0.98) 4.90 (0.97) 2.77(2.14) 6.57 (1.25)
Q2(2.33t03.32) 381 4.92 (0.80) 5.10 (0.74) 2.91 (1.86) 6.75 (0.86)
Q3 (3.33t0 3.65) 84 4.92(0.71) 5.13 (0.78) 2.80 (1.53) 6.80 (0.63)
Q4 (=3.66) 228 5.32 (0.69)**¢  5.24 (0.74) 3.73 (1.84)*bc 6.98 (0.14)*
Personal
Q1 (2.99) 267 4.66 (0.90) 4.80 (0.88) 2.59 (1.84) 6.57 (1.19)
Q2 (3.00 to 3.65) 369 4.98 (0.82) 5.09 (0.75) 3.09 (1.94) 6.76 (0.92)
Q3 (3.66 10 3.99) 118 5.06 (0.70)* 5.28 (0.76)* 3.00 (1.79) 6.88 (0.40)*
Q4 (>4.00) 246 5.20 (0.82)** 5.24 (0.85)* 3.50 (2.07) 6.87 (0.64)
Neighborhood
Q1 (<1.99) 261 4.57 (0.95) 4.95 (1.03) 2.23 (2.11) 6.55 (1.20)
Q2 (2.00t0 2.79) 253 4.83 (0.83)" 5.03 (0.85) 2.77 (1.81) 6.67 (1.09)
Q3 (2.80t0 3.39) 251 5.11 (0.72)* 5.09 (0.68) 3.37 (1.70)** 6.85 (0.62)*
Q4 (>4.00) 235 5.37 (0.65)*>¢  5.24 (0.64)* 3.90 (1.75)*b«¢ 6.96 (0.36)**
Media
Q1 (22.99) 346 4.74 (0.86) 4.93 (0.82) 2.63 (1.85) 6.64 (1.07)
Q2 (3.00t0 3.32) 192 4.95(0.84) 5.05 (0.75) 3.07 (1.93) 6.72 (0.98)
Q3(3.33t03.99) 217 5.04 (0.78)* 5.18 (0.85)* 3.16 (1.92) 6.81 (0.82)
Q4 (>4.00) 245 5.21 (0.84)*® 5.21(0.84) 3.51 (2.04) 6.88 (0.60)*
Community
Q1 (£1.32) 359 4.77 (0.95) 5.09 (0.96) 2.55(2.08) 6.69 (1.07)
Q2 (1.33t02.32) 196 4.81(0.87) 4.91(0.83) 2.90 (1.98) 6.61 (1.10)
Q3(2.33t03.32) 299 5.07 (0.70)*® 5.07 (0.67) 3.29 (1.73)" 6.85 (0.61)"°
Q4 (=3.33) 146 5.38 (0.66)*>¢  5.26 (0.72)° 3.97 (1.62)*b<¢ 6.91 (0.61)°
Workplace’
Q1 (22.65) 114 4.63 (0.86) 4.71 (0.92) 2.44 (2.04) 6.72 (0.82)
Q2 (2.66103.32) 128 4.88(0.99) 4.89 (0.77) 3.10 (2.07) 6.64 (1.20)
Q3(3.33t03.99) 58 5.17 (0.84)* 5.03 (0.80) 3.66 (1.98) 6.82 (0.66)
Q4 (=4.00) 66 5.31(0.87)* 5.45(0.82)*b¢ 3.77 (2.01) 6.64 (1.30)
Overall
Q1 (<2.50) 250 4.56 (0.96) 4.79 (0.93) 2.39(2.02) 6.47 (1.32)
Q2(2.511t02.94) 250 4.83 (0.82)" 5.05 (0.86)* 2.72 (1.88) 6.73 (0.91)*
Q3(2.95t03.38) 252 5.06 (0.73)*® 5.15(0.75) 3.17 (1.88)* 6.84 (0.73)*
Q4 (>3.39) 248 5.39 (0.65)**¢ 531 (0.67) 3.90 (1.71)»b¢ 6.96 (0.24)**

Q = quartile; SD = standard deviation

T Include only those who are currently working
2 Different from the first quartile with p<0.05

® Different from the second quartile with p<0.05
¢ Different from the third quartile with p<0.05
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supports on the overall self-management, dietary, and
medication taking behaviors (Fig. 1). Magnitude of
increase in the overall self-management and medication
taking behavioral scores according to neighborhood
support level was more pronounce among the low than
in the high personal support subgroups.

Since personal and neighborhood supports
seemed to have high influential on many self-
management behaviors, we further examined the
demographic characteristics of those with low levels
ofthese supports. Results showed that those with lower
support levels also had lower socioeconomic status.
Specifically, compared to individuals in the high

support groups, significantly higher proportion of those
in the low support groups were in the lower income
and educational groups, holding the UC scheme, and
seeking medical care at the health centers rather than
at the hospitals (detail not shown).

Discussion

Based on the social-environmental framework,
our study revealed that personal (in other words,
favorable, or healthful intra-individual attributes) and
neighborhood supports were the most influential
leverage points for self-management support among
type 2 diabetic patients in the metropolitan area of

Table 3. Relationship between social supports and self-management behaviors (total = 1,000)

Source of social support ~ Number Self-management behaviors
Overall Dietary Physical activity Drug intake
Beta (95% CI) Beta (95% CI) Beta (95% CI) Beta (95% CI)
Healthcare
One unit increase N/A N/A -0.16 (-0.32, 0.01) N/A
Q1 (£3.50) 286 Ref.
Q2 (3.60 to 4.00) 442 -0.22 (-0.51, 0.08)
Q3 (4.01 to 4.65) 74 -0.11 (-0.59, 0.38)
Q4 (>4.66) 198 -0.20 (-0.57, 0.18)
Family
One unit increase 0.06 (-0.01, 0.12) 0.08 (0.03, 0.13)*** N/A 0.09 (0.02, 0.16)*
Q1 (22.32) 307 Ref. Ref. Ref.
Q2 (2.33 10 3.32) 381 -0.02 (-0.15, 0.12) 0.14 (0.02, 0.27)* 0.10 (-0.06, 0.26)
Q3 (3.33 t0 3.65) 84 -0.08 (-0.30, 0.12) 0.13 (-0.08, 0.33) 0.12 (-0.13, 0.37)
Q4 (=3.66) 228 0.16 (-0.01, 0.32) 0.19 (0.04, 0.33)* 0.22 (0.03, 0.41)*
Personal
One unit increase 0.16 (0.10, 0.22)**** (.18 (0.12, 0.25)**** 0.27 (0.11, 0.44)*** (.08 (0.01, 0.15)*
Q1 (£2.99) 267 Ref. Ref. Ref. Ref.
Q2 (3.00 to 3.65) 369 0.18 (0.05, 0.32)** 0.25(0.12, 0.38)**** (.25 (-0.06, 0.57) 0.12 (-0.03, 0.27)
Q3 (3.66 to 3.99) 118 0.27 (0.09, 0.45)***  0.41 (0.22, 0.59)****  0.27 (-0.17, 0.71) 0.24 (0.03, 0.45)*
Q4 (>4.00) 246 0.31 (0.16, 0.47)**** (.38 (0.23, 0.52)****  0.49 (0.11, 0.87)* 0.21 (0.03, 0.38)*
Neighborhood
One unit increase 0.28 (0.21, 0.35)**** N/A 0.67 (0.54, 0.80)**** 0.09 (0.01, 0.17)*
Q1 (£1.99) 261 Ref. Ref. Ref.
Q2 (2.00 to 2.79) 253 0.25 (0.11, 0.39)*** 0.53 (0.20, 0.86)***  0.08 (-0.09, 0.25)
Q3 (2.80 to 3.39) 251 0.51 (0.36, 0.65)**** 1.15(0.82, 1.48)**** (.21 (0.03, 0.39)*
Q4 (>4.00) 235 0.64 (0.49, 0.79)**** 1.49 (1.14, 1.85)**** (.23 (0.03, 0.42)*
Media
One unit increase 0.10 (-0.04, 0.25) N/A 0.13 (-0.02, 0.28) N/A
Q1 (2.99) 346 Ref. Ref.
Q2 (3.00 to 3.32) 192 0.12 (-0.02, 0.27) 0.26 (-0.07, 0.60)
Q3 (3.33t03.99) 217 0.22 (0.08, 0.37)*** 0.15 (-0.19, 0.48)
Q4 (>4.00) 245 0.03 (0.01, 0.05)*** 0.43 (0.09, 0.76)*
Overall
One unit increase 0.49 (0.41, 0.58)**** (.27 (0.18, 0.35)**** 0.94 (0.74, 1.14)**** .26 (0.16, 0.36)****
Q1 (22.50) 250 Ref. Ref. Ref. Ref.
Q2 (2.51 t0 2.94) 250 0.38 (0.11, 0.65)** 0.24 (0.10, 0.39)***  0.41 (0.07, 0.75)* 0.27 (0.10, 0.43)***
Q3 (2.95 t0 3.38) 252 0.78 (0.52, 1.03)**** (.35 (0.20, 0.49)****  0.81 (0.48, 1.15)**** (.39 (0.22, 0.55)****
Q4 (=3.39) 248 1.07 (0.80, 1.33)**** (.46 (0.31, 0.61)**** 154 (1.20, 1.89)**** (.50 (0.33, 0.67)****

N/A = not applicable since the variable was excluded from the final statistical model; Q = quartile; Ref. = reference group
* p<0.05, ** p<0.01, ** p<0.005, **** p<0.001
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Fig. 1  Interaction between personal and neighborhood
supports on type 2 diabetes self-management
behaviors. Solid and dash lines represent “low” and
“high” personal support sub-groups respectively
(HPSS = high personal support subgroup, LPSS =
low personal support subgroup, and CI = confidence
interval). Symbol * indicates statistical significance.

Thailand. We also found negative interaction between
personal and neighborhood supports on the overall and
medication intake behaviors. Specifically, magnitude
of increase in the level of self-management behaviors
with respect to neighborhood support level was higher
among participants with lower personal support levels.

Our findings were well consistent with
three published reports that had similar study aims to
ours®1%. Almost all these studies consistently showed
the supports from personal and neighborhood were
strongly associated with overall and domain-specific
self-management behaviors (namely dietary and
physical activity behaviors)®!9. However, these
reported associations were not independent from other
support sources, and supports from neighborhood
and community organizations were combined into
community support in two studies®?. Medication
taking behavior had not been included in these studies.
Their sample sizes (n = 58 to 208) were also small.
Furthermore, potential interaction among social
support sources on self-management behaviors had
not been investigated in these studies.
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Neighborhood support may affect physical
activity and healthy eating behaviors via neighborhood
cohesion, neighborhood walkability, and perceived
neighborhood access'>!'®. Regarding medication
taking behavior, a recent review concluded that
practical support (support for medication reminders,
household responsibility, or transportation) was the
most consistently associated with greater medication
adherence®®?.

Regarding the potential interaction between
personal and external social factors on health behaviors,
existing evidences showed mixed results’-1*2D, While
most studies support positive or synergistic interaction
between individual and social factors!®?2D, some
also support the opposite!'”. Warner et al reported the
relation of received support with autonomy in elderly
patients with multiple illnesses was moderated by
self-efficacy®”. Receiving social support bolstered
autonomy in lower self-efficacious individuals,
but threatened autonomy in highly self-efficacious
individuals. These negative interactions were explained
by two theories: the compensation and interference
hypotheses©?.

When personal support was equated to
self-efficacy, we found negative interaction between
personal and neighborhood supports on self-
management behaviors, which might also be explained
by the compensation and interference hypotheses.
Higher neighborhood support compensates low
personal support with the resultant higher magnitude
of improvement in self-management behaviors in the
low personal support subgroup. In contrary, higher
neighborhood support received by those with high
personal support subgroup might interfere with their
autonomy and resulting in less beneficial effect on
their self-management behaviors compared to those
in low personal support subgroup.

However, since the results were inconsistent
among different health behaviors in our study as well
as with those in previous studies, chance findings may
also be an alternative explanation. In addition, since
the interaction was shown only for the behavioral
outcomes with high average scores (overall self-
management and medication taking behaviors), but not
for that outcome with low average score (physical
activity), spurious interaction as the result of “ceiling
effect” was also another possible explanation®?. Room
for improvement in high average scores progressively
decreases when they approach this maximum score,
resulting in spurious negative interaction among the
participants having high levels of both personal and
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neighborhood support sources. In contrary, physical
activity score had more room for improvement because
its overall score was much lower than the maximum
score 7 (probably due to their older age and residing in
highly urbanized and concentrated area)®?, hence, no
spurious interaction was produced. Further longitudinal
studies in different populations and using different
measurement methods for self-management behaviors
are therefore needed to elucidate these issues.

Since self-management behaviors were better
when the levels of both supports increase compared to
when only one of the supports increase, the interventions
targeting at enhancing both supports should be more
beneficial than those that targeting at only one of these
supports. This was particularly for those with low
personal and neighborhood supports, as well as those
with lower socioeconomic status (since these support
levels were significantly correlated with socioeconomic
status). Negative interaction between personal and
neighborhood supports among high personal and
neighborhood supports subgroup might not mean that
neighborhood support has no use for those with high
personal support, but it might imply that different
strategies of neighborhood support should be applied
for those with high and low personal support(!72%,

Our finding that perceived support from
healthcare team was the highest while that from
community organizations was the lowest consistent
with previous report®. This might be due to the fact
that patients on general consider healthcare personnel
as their main source of support for healthcare®?.
Community organizations, on the other hand, do not have
major roles and responsibilities relating to healthcare.

The strengths of our study are we include large
sample size with high heterogeneity of both patients
and healthcare facilities. Although characteristics of
non-participating patients were unknown, our relatively
high participation rate should ensure some degree of
population representativeness. Although patients from
private hospitals were underrepresented in our study,
reanalysis confining to this patient group showed
similar findings about personal and neighborhood
support sources and their interaction as the main
analytical results (but the statistical power was
markedly reduced). The results should therefore be
well generalized. Data collection instruments were also
developed using standard procedures. However, there
are some limitations such as participant recruitment,
which was not based completely on probability
sampling, might have produced biased results. In
addition, collecting the data in healthcare setting and
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taking interview for some patients rather than self-
administering might further result in social desirability
bias. However, the magnitudes and relative rank among
the CIRS subscales reported in our study, as well as
some detailed findings about their associations with
self-management behavior, were quite consistent
to those studies in different populations that use
similar instrument but different procedures for data
collection®7”. Our findings from metropolitan context
might not be generalizable to rural context. Lastly,
the cross-sectional nature of the present study might
also limit our conclusions about the cause-effect
relationship of social-environmental supports with
type 2 diabetic self-management behaviors. These
issues should be considered in future studies.

Conclusion

In conclusion, the present study identified
personal and neighborhood supports as potential
leverage points for the social ecologically based
interventions to support self-management among type
2 diabetes patients. In addition, since the magnitude of
association of neighborhood support level with self-
management behaviors varies according to personal
support level, different neighborhood support strategies
may be needed for those with low versus high personal
support.

What is already known on this topic?

The individually-focus type 2 diabetes self-
management support programs have limited success
only in short-term, but decline sharply thereafter.

As type 2 diabetes self-management behaviors
are influenced by the environmental contexts of an
individual, social-ecological models with multiple levels
of interventions were proposed as a better approach
for type 2 diabetes self-management support.

Multilevel interventions are, however,
complex, costly, and need long-term effort. A more
realistic approach is to identify and implement at a
single or limited leverage point(s) that is most effective
and feasible for creating change in type 2 diabetes
self-management behaviors.

What this study adds?

Personal and neighborhood supports are
two potential leverage points for the social ecologically
based interventions to support self-management
among type 2 diabetes patients.

Interventions targeting on enhancing both
personal and neighborhood supports simultaneously
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may be particularly benefited for type 2 diabetes
patients with low personal support.

Furthermore, different neighborhood support
strategies may be needed for type 2 diabetes patients
with low versus high personal support.
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Appendix A.  Thai version of the brief Chronic Illness Resources Survey (Thai Brief-CIRS)
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Appendix B.  Thai version of the Summary of Diabetes Self-care Activities (Thai-SDSCA)
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