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ABSTRACT

Background: Diabetes Mellitus (DM), known as the “silent Kkiller,” continues to show an
increasing number of cases. It has emerged as one of the most serious and common chronic
diseases, leading to life-threatening complications, disability, and reduced life expectancy. The
persistently high prevalence of diabetes in Karanganyar Regency, along with the interaction among
multiple determinants, underlies the objective of this study, which is to analyze the influence of
structural, cognitive, and relational social capital models on tertiary preventive behavior among
elderly individuals with Type 2 Diabetes Mellitus.

Subjects and Method: This study employed a cross-sectional design. It was conducted in
Karanganyar Regency (Jatipuro, Jatiyoso, and Karanganyar sub-districts), Central Java, from
January to March 2025. A total of 210 elderly participants were selected using certified random
sampling. Data were collected using a structured questionnaire. The analyses included univariate,
bivariate, and multivariate analyses using a structural equation model (SEM). The dependent
variable was tertiary preventive behavior among elderly individuals with Type 2 Diabetes Mellitus.
The independent variables were social capital, comprising structural social capital, cognitive social
capital, and relational social capital.

Results: Structural social capital had a positive and statistically significant effect on tertiary
preventive behavior (b= 0.32; 95% CI= 0.13 to 0.52; p= 0.001). Relational social capital also
showed a positive and significant effect on tertiary preventive behavior (b= 0.37; 95% CI= 0.15 to
0.59; p= 0.001). Age demonstrated a negative and statistically significant effect on tertiary
preventive behavior (b= -0.09; 95% CI= -0.16 to -0.03; p= 0.003).

Conclusion: The findings of this study indicate that elderly individuals with Type 2 Diabetes
Mellitus who have higher levels of social capital—comprising structural, cognitive, and relational
dimensions—are more likely to engage in tertiary preventive behaviors.
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BACKGROUND

Diabetes Mellitus (DM), known as the
“silent killer,” continues to show an incre-
asing number of cases. It has emerged as
one of the most serious and common chro-
nic diseases, leading to life-threatening
complications, disability, and reduced life
expectancy. The International Diabetes Fe-
deration (IDF) reported that the global
prevalence of diabetes among individuals
aged 20 to 79 years was 10.5% (536.6
million people) in 2021 and is projected to
rise to 12.2% (7783.2 million) by 2045. The
prevalence is similar between men and
women and is highest among those aged 75
to 79 years. In 2021, the prevalence was
higher in urban areas (12.1%) than in rural
areas (8.3%), and in high-income countries
(11.1%) compared to low-income countries
(5.5%) (IDF, 2022).

Data from the Indonesian Health
Research (Riskesdas, 2018) showed that the
prevalence of diabetes in Indonesia incre-
ased from 1.5% in 2013 to 2.0% in 2018.
Central Java ranked 12th, with an increase
in prevalence from 1.6% in 2013 to 2.1% in
2018 (Ministry of Health Republic Indo-
nesia, 2022). Based on the Karanganyar
District Health Profile Report (2022), there
were 15,571 cases of diabetes mellitus,
which increased to 17,141 cases in 2023.
These figures include patients who visited
primary healthcare centers and other
healthcare facilities.

Tertiary preventive behavior refers to
preventive actions undertaken in the ad-
vanced stage after a disease or disorder has
occurred, aiming to improve health con-
ditions, restore function, and prevent more
severe complications (Notoatmodjo, 2012).
Social capital is considered an important
element influencing individuals’ percep-
tions of tertiary preventive behavior. It also
affects self-perception regarding the control
of diabetes-related complications (Oliveira,
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2018). Social capital is categorized into
three key dimensions: structural, relational,
and cognitive (Heru, 2017).

Recent studies over the past five years
have highlighted that social capital, parti-
cularly social support from family, friends,
and the community, is positively associated
with self-management practices among pa-
tients with diabetes. Wang et al. (2024)
reported that structural social capital signi-
ficantly increased physical activity and he-
alth check-up behaviors among the elderly,
although it reduced the likelihood of
smoking cessation behavior. Cognitive soci-
al capital increased the likelihood of ade-
quate sleep and physical activity among
older adults. This finding is supported by
Syafei (2019), who reported that self-care
management in patients with Type 2 DM
was influenced by social support (24.9%),
patient education (13.3%), nutritional lite-
racy (7.9%), and self-efficacy (8.2%). Fur-
thermore, Werfalli et al. (2020) found that
elderly individuals receiving more intensive
social support were more adherent to die-
tary recommendations, physical activity,
and self-care practices such as foot care and
blood glucose monitoring. Such support
facilitates better understanding of health
information and adherence to medication
schedules, thereby indirectly contributing
to improved glycemic control.

Among the elderly, social capital
becomes increasingly crucial as the aging
process leads to declines in physical func-
tion, cognitive capacity, and social roles. El-
derly individuals with Type 2 Diabetes Me-
llitus face additional challenges, including
complex self-management demands, higher
risks of complications, and greater psycho-
logical burden compared to those without
chronic conditions. Therefore, social capital
serves as a protective mechanism that en-
hances the ability of elderly individuals to
adapt to these conditions. Given the high
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prevalence of diabetes mellitus in Karang-
anyar Regency and the interaction among
its determinants, this study aims to exa-
mine the influence of social capital on ter-
tiary preventive behavior among elderly in-
dividuals with Type 2 Diabetes Mellitus
using a structural equation model. The
independent variables include social capital
(structural, cognitive, and relational dimen-
sions), while the dependent variable is ter-
tiary preventive behavior.

SUBJECTS AND METHOD

1. Study Design

This study employed an analytic observa-
tional design with a cross-sectional appro-
ach. It was conducted at elderly integrated
health service posts (Posyandu Lansia) in
Karanganyar Regency, covering the wor-
king areas of Jatipuro, Jatiyoso, and Ka-
ranganyar sub-districts. The study was ca-
rried out from January to March 2025.

2. Population and Sample

The population in this study is elderly
individuals with Type 2 Diabetes Mellitus at
elderly integrated health service posts
(Posyandu Lansia) in the working areas of
Jatipuro, Jatiyoso, and Karanganyar sub-
districts. This study sample used 210
elderly individuals who were selected using
stratified random sampling with a non-
proportional approach, in which the
population was divided into several strata
based on geographic areas and an equal
number of samples was randomly selected
from each stratum.

3. Study Variables

The dependent variable in this study is
tertiary preventive behavior. The inde-
pendent variables are social capital, which
include structural social capital, cognitive
social capital, and relation social capital.

4. Definition of Variables

Tertiary preventive behavior is defined
as preventive actions undertaken after the
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disease has occurred, aimed at preventing
disability, avoiding further complications,
reducing the impact of the disease, and
improving quality of life.

Structural social capital is defined as
the level of elderly participation in social
networks, measured by the frequency of
participation, membership, and interaction
within social organizations that support
health maintenance and diabetes manage-
ment (Claridge, 2018).

Cognitive social capital is defined as the
level of elderly individuals’ perceptions of
trust, mutual support, care, and social
norms within family, neighbors, and the
community that facilitate diabetes self-
management behaviors (Claridge, 2018).
Relation social capital is defined as the
quality of relationships between elderly
individuals and family members, neighbors,
friends, and healthcare providers, charac-
terized by personal trust, emotional su-
pport, and a sense of security in inte-
ractions that support diabetes management
(Claridge, 2018).

5. Study Instruments

The instrument used for data collection was
a questionnaire developed by the rese-
archer based on existing theories and had
undergone validity and reliability testing.
The structural social capital construct con-
sisted of 5 items, cognitive social capital
consisted of 4 items, relational social capi-
tal consisted of 5 items, and tertiary pre-
ventive behavior consisted of 6 items.

6. Analysis Data

Univariate analysis was used to obtain the
frequency distribution and percentage of
the study subjects’ characteristics. Bivariate
analysis was conducted to examine the
association between independent and de-
pendent variables, while multivariate ana-
lysis was performed using a structural equ-
ation model (SEM). This study analyzed the
influence of social capital, including struc-
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tural social capital, cognitive social capital, RESULTS

and relational social capital, on tertiary 1. Univariate Analysis

preventive behavior among elderly indivi- Univariate analysis was conducted to
duals with Type 2 Diabetes Mellitus. Data provide an overview of the demographic
analysis was conducted using STATA. characteristics of the respondents. Based on
7. Research Ethics Table 1, a total of 210 respondents were
Ethical considerations, including informed included in this study. The gender dis-
consent, anonymity, and confidentiality, tribution showed that 144 respondents
were carefully addressed throughout the (68.57%) were female, while 66 respon-
study. Ethical approval was obtained from dents (31.43%) were male. This indicates
the Faculty of Medicine, Universitas Islam that female participants were more repre-
Al-Azhar on January 13, 2025, with sented in this study than male participants.
approval number 004/EC-02/FK-06/UNI-

ZAR/1/2025.

Table 1. Distribution of Respondents’ Gender Characteristics

Variabel Category Frequency (n) Percentage (%)

Gender Male 66 31.43

Female 144 68.57
Based on Table 2, the mean age of the addition, relational social capital had a
respondents was 68.27 years with a mean of 6.66 with a standard deviation of
standard deviation of 5.43, indicating that 1.24, with minimum and maximum scores
most respondents were in the elderly of 4 and 10, respectively, indicating that the
category, with an age range of 61 to 83 quality of respondents’ social relationships
years. Furthermore, the social -capital was at a relatively good level. Meanwhile,
variables showed relatively homogeneous tertiary preventive behavior had a mean
values. Structural social capital had a mean score of 6.89 with a standard deviation of
of 8.77 with a standard deviation of 1.82, 2.63, ranging from 1 to 12, suggesting
ranging from 5 to 10, while cognitive social greater variability compared to the other
capital had a mean of 6.48 with a standard variables.

deviation of 1.18, ranging from 3 to 8. In

Table 2. Distribution of Age, Structural Social Capital, Cognitive Social Capital,
Relational Social Capital, and Tertiary Preventive Behavior

Variable Mean SD Minimum Maximum

Age 68.27 5.43 61 83
Structural Element 8.77 1.82 5 10
Cognitive Element 6.48 1.18 3 8
Relational Element 6.66 1.24 4 10
Tertiary Preventive

Behavior 6.89 2.63 1 12

2. Bivariate Analysis capital, relational social capital, and age on
Table 3 presents the path analysis results to tertiary preventive behavior among elderly
examine the effects of structural social individuals with Type 2 Diabetes Mellitus.

www.thejhpb.com 500



Nugrahani et al./ Effect of Social Capital on Tertiary Preventive Behavior among Older Adults

Interpretation was based on the path behavior (b= 0.37; 95% CI= 0.15 to 0.59;
coe—fficient (b), 95% confidence interval p= 0.001). Age demonstrated a negative
(95% CI), and p-value. and statistically significant effect on tertiary

Structural social capital had a preventive behavior (b= -0.09; 95% CI= -
positive and statistically significant effect 0.16 to -0.03; p= 0.003). This indicates that
on tertiary preventive behavior (b= 0.32; increasing age is associated with a lower
95% CI= 0.13 to 0.52; p= 0.001). Relational likelihood of engaging in tertiary preventive
social capital also showed a positive and behaviors.

significant effect on tertiary preventive

Table 3. Results of Bivariate Analysis of the Effects of Social Capital, Gender, and
Age on Tertiary Preventive Behavior among Elderly with Type 2 Diabetes Mellitus

Path CI 95%

Variable Coeizlli)():lent Lower Limit Upper Limit p
Structural Element 0.32 0.13 0.52 0.001
Relational Elementl 0.37 0.15 0.59 0.001
Age -0.09 -0.16 -0.03 0.003
3. Multivariate Analysis Type 2 Diabetes Mellitus. The figure shows
Figure 1 presents the results of the struc- that social capital is constructed from three
tural equation model (SEM) examining the main components: structural social capital,
effect of social capital on tertiary preventive cognitive social capital, and relational social
behavior among elderly individuals with capital.

Structural
Element
57 91
Cognitive Social 24 Tertiary
@Eg» Element Capital Preventive
4.9 1 Behavior 51
. p19
@_' Relational -
Element
52 Age
49 5

Figure 1. Structural Equation Model (SEM) of the Effect of Social Capital
on Tertiary Preventive Behavior among Elderly with Type 2 Diabetes Mellitus

Figure 1 presents the results of the preventive behavior among elderly indivi-
structural equation model (SEM) exami- duals with Type 2 Diabetes Mellitus. The
ning the effect of social capital on tertiary measurement components in the path
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analysis indicate that structural, cognitive,
and relational social capital have positive
factor loadings on the latent variable of
social capital. Social capital has a positive
direct effect on tertiary preventive behavior.

Based on Table 4, structural social
capital made a substantial and statistically
significant contribution to the formation of
the social capital construct (b= 0.66; 95%
CI= 0.54 to 0.77; p<0.001). Cognitive social
capital also showed a substantial and statis-
tically significant contribution to the social
capital construct, with a stronger effect
than structural social capital. Shared valu-
es, perspectives, and life goals determine
the level of social capital (b= 0.71; 95% CI=
0.60 to 0.82; p<0.001). Relational social
capital similarly contributed substantially
and significantly to the social capital cons-
truct (b= 0.69; 95% CI= 0.57 to 0.80;
P<0.001).

Overall, social capital had a
substantial and statistically significant
effect on tertiary preventive behavior.
Higher levels of social capital among the
elderly were associated with better engage-
ment in tertiary prevention practices for
Type 2 Diabetes Mellitus, such as regular
medical check-ups, healthy lifestyle mana-
gement, and adherence to treatment (b=
0.24; 95% CI= 0.08 t0 0.38; p= 0.002). Age
showed a negative and statistically signi-
ficant effect on tertiary preventive behavior,
indicating that increasing age is associated
with a lower likelihood of engaging in such
behaviors (b= -0.19; 95% CI= -0.32 to -
0.68; p= 0.003).

Table 4 also demonstrated a good
model fit, with the following indices: p=
0.062, RMSEA= 0.073, CFI= 0.962, TLI=
0.925, and SRMR= 0.038. These results
indicate that the proposed model fits the
observed data .

Table 4. Results of Structural Equation Model (SEM) Analysis on the Effect of
Social Capital on Tertiary Preventive Behavior among Elderly with Type 2 DM

0,
Dependent Independent Patl? 95% CI
Variable Variable coefficient Lf)w.e T Uppe.:r p
(b) limit Limit

Measurement Model
Social & Structural 0.66 0.54 0.77 <0.001
Capital < Cognitive 0.71 0.60 0.82 <0.001

< Relational 0.69 0.57 0.80 <0.001
Structural Model
Tertiary < Social Capital 0.24 0.08 0.38 0.002
Preventive < Age -0.19 -0.32 -0.68 0.003
Behavior

n observation = 210

Goodness of Fit Indices:

p=0.062 (p>0.05), RMSEA= 0.073 (<0.08), CFI = 0.96 (=0.09), TLI=0.92 (=0.90),
SRMR=0.038 (<0.08), Coefficient of Determination (CD) = 0.74

DISCUSSION

Relationship between Structural
Social Capital and Social Capital

Structural social capital showed a positive
and statistically significant effect on the for-
mation of the social capital construct. The

www.thejhpb.com

coefficient value of 0.66 indicates that
structural aspects such as participation in
organizations, formal social networks, and
community involvement make a substantial
contribution to overall social capital.
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These findings suggest that struc-
tural social capital plays an important role
in strengthening the overall social capital
construct. Elements such as participation in
formal organizations, engagement in com-
munity activities, and structured social net-
works contribute meaningfully to enhan-
cing social capital. Structural social capital
can be viewed as a medium that enables
individuals to build and maintain produc-
tive social relationships (Weiler et al.,,
2024). Similarly, Islam and Walk (2020)
reported that involvement in formal organi-
zations and social networks significantly
contributes to increased social cohesion
and collaborative behavior. Their study
found that communities with strong struc-
tural social networks have greater capacity
to resolve social conflicts and foster soli-
darity.

Furthermore, research by Pitas and
Ehmer (2020) during the COVID-19 pande-
mic highlighted the important role of social
structures such as community groups and
local organizations in maintaining collec-
tive well-being. They concluded that strong
social structures can enhance social resili-
ence during times of crisis.

Relationship between  Cognitive
Social Capital and Social Capital

In this study, it was found that cognitive
social capital has a positive and significant
effect on social capital among elderly
individuals with Type 2 Diabetes Mellitus.
The coefficient value indicates that cog-
nitive aspects such as interpersonal trust,
perceived fairness, and shared social values
play a dominant role in shaping social
capital.

Kouvonen et al. (2021) stated that
interpersonal trust and perceived social su-
pport are closely related to quality of life
and treatment adherence among elderly
individuals with chronic diseases. When
older adults feel trusted and are able to

trust their social environment, they tend to
have better psychological well-being and
are more likely to engage in positive health
behaviors.

Shared values and perceptions of
fairness also play an important role in
strengthening social capital. Gao et al.
(2020) found that these factors increase a
sense of belonging to the community and
contribute to stronger social cohesion
among the elderly population. This indi-
cates that cognitive social capital not only
influences individual perceptions but also
enhances collective relationships within the
community.

In addition, Lazar et al. (2020) high-
lighted that cognitive aspects are important
in improving social resilience among older
adults. In the context of Type 2 Diabetes
Mellitus, when elderly individuals perceive
that their environment is supportive and
fair, they are more motivated to maintain
their health and actively participate in so-
cial activities. Rahmawati et al. (2023) also
emphasized that the psychological dimen-
sion of social capital supports adaptive
behavior and self-acceptance among elderly
individuals with chronic diseases. There-
fore, strengthening cognitive social capital
through building trust, reinforcing shared
values, and improving perceptions of fair-
ness is essential to enhance social capital
and support better health behavior among
the elderly.

Relationship between Relational So-
cial Capital and Social Capital

In this study, it was found that relational
social capital has a positive and significant
effect on the social capital construct among
elderly individuals with Type 2 Diabetes
Mellitus. Relational social capital reflects
the quality of interpersonal relationships
formed through continuous interaction and
shared social experiences. These relati-
onships create a supportive environment in
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which elderly individuals feel safe, accep-
ted, and valued, thereby strengthening
overall social capital, especially among
those living with chronic conditions such as
Type 2 Diabetes Mellitus.

Farina et al. (2020) stated that warm
and supportive interpersonal relationships
among the elderly are positively associated
with better mental health and quality of life.
In this context, trust and reciprocity func-
tion not only as social bonding elements but
also enhance individuals’ sense of security
and belonging within the community.

Claridge (2018) emphasized that
relational social capital represents a core
dimension of social capital, as it reflects the
quality of relationships between indivi-
duals. These relationships are built through
ongoing interactions and shared experie-
nces, creating a social climate that encou-
rages elderly individuals to engage in social
activities and receive emotional support.

In Indonesia, Setyawati et al. (2022)
found that norms of mutual assistance and
high interpersonal trust are closely related
to the sustainability of elderly community
health posts and community-based social
activities. Reciprocity also plays a key role
in encouraging active participation and
strengthening social cohesion. Further-
more, Kurniawan and Dewi (2023) repor-
ted that elderly individuals who have mea-
ningful social relationships and feel suppor-
ted by their social environment demons-
trate higher treatment adherence and great-
er life satisfaction. Relational social capital
also helps reduce feelings of isolation,
which are commonly experienced by elderly
individuals with chronic conditions.
Relationship between Social Capital
and Tertiary Preventive Behavior
In this study, it was found that social capital
has a positive and significant effect on ter-
tiary preventive behavior among elderly in-
dividuals with Type 2 Diabetes Mellitus.

Higher levels of social capital—whether
structural, cognitive, or relational—are as-
sociated with better engagement in pre-
venting complications, such as routine me-
dical check-ups, healthy lifestyle manage-
ment, and adherence to treatment.

Although the magnitude of the effect
is moderate, its statistical significance high-
lights that social capital remains an impor-
tant factor in encouraging elderly individu-
als to engage in preventive actions for Type
2 Diabetes Mellitus complications. These
include regular medical examinations, tre-
atment adherence, and maintaining a heal-
thy lifestyle.

Jian et al. (2026) stated that elderly
individuals with strong social networks and
perceived social support are more likely to
actively manage chronic diseases, including
attending regular check-ups and maintai-
ning dietary patterns. Strong social capital
provides emotional support, access to infor-
mation, and motivation needed to sustain
healthy behaviors.

Yamada et al. (2019) also reported
that social capital, particularly in the form
of social trust and reciprocity, is associated
with improved treatment adherence among
patients with chronic diseases. When elder-
ly individuals feel socially connected and
trust their surrounding environment, they
are more motivated to maintain their health
and follow medical recommendations.

Furthermore, Chen et al. (2020)
found that communities with high levels of
social capital create supportive environ-
ments for sharing health information, pro-
moting collective healthy behaviors, and
helping individuals overcome barriers to
preventive actions. In the context of elderly
individuals with Type 2 Diabetes Mellitus,
social capital enables support from peers
and family members, encouraging them to
remain consistent in health monitoring and
healthy lifestyle practices.
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Relationship between Age and Ter-
tiary Preventive Behavior

The negative path coefficient indicates that
increasing age is associated with a lower
likelihood of engaging in tertiary preventive
behaviors. This finding suggests that age is
a significant limiting factor in elderly indi-
viduals’ participation in activities aimed at
preventing complications of type 2 DM,
such as routine medical check-ups, treat-
ment adherence, and healthy lifestyle
management.This decline can be explained
by several factors. Chen et al. (2020) found
that age-related declines in physical and
cognitive function may hinder elderly
individuals’ ability to maintain healthcare
routines, particularly in managing chronic
diseases. These barriers include limitations
in mobility, memory, and reduced motiva-
tion to undergo regular health monitoring.

Lee et al. (2021) also reported that
older elderly individuals tend to experience
limited access to healthcare services due to
geographic barriers, transportation cons-
traints, and lack of family support. This
results in reduced participation in preven-
tive actions, even when they are aware of
the importance of disease management. In
the Indonesian context, Nurhasanah and
Sulastri (2022) found that older elderly
individuals tend to be more passive and
have less initiative in seeking healthcare
services or participating in health promo-
tion activities. This may be related to the
perception that illness is a natural part of
aging or to fatigue from long-term treat-
ment routines.

Furthermore, Nguyen et al. (2020)
reported that self-efficacy tends to decline
with age, leading elderly individuals to feel
less capable of consistently performing pre-
ventive behaviors. This condition may be
exacerbated in the absence of strong social
support systems.
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