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ABSTRACT

Background: Type 2 diabetes mellitus (T2DM) remains a major public health challenge worldwide.
This study applied the Health Belief Model (HBM) to examine its association with tertiary preventive
behavior and HbA1c levels among patients with T2DM. The study aimed to analyze the effects of
HBM constructs on tertiary preventive behavior and their impact on HbA1c levels in patients with
T2DM.

Subjects and Method: A quantitative study with a cross-sectional design was conducted among
210 patients with T2DM receiving outpatient care at UNS Hospital. Data were collected between
September and October 2025. The independent variables included perceived susceptibility,
perceived severity, perceived benefits, self-efficacy, and cues to action. The dependent variables were
tertiary preventive behavior and HbAic levels. Data were analyzed using univariate analysis,
bivariate analysis with simple logistic regression, and multivariate analysis using path analysis in
STATA 13.

Results: Self-efficacy (b = 0.190; 95% CI = 0.029 t0 0.350; p = 0.020), perceived benefits (b = 0.162;
95% CI = 0.021 to 0.301; p = 0.023), and cues to action (b = 0.294; 95% CI = 0.122 t0 0.465; p =
0.001) had direct and significant effects on tertiary preventive behavior. Tertiary preventive behavior
(b = -0.183; 95% CI = —0.307 to —0.085; p = 0.004), age (b = 0.134; 95% CI = 0.005 t0 0.263; p =
0.041), duration of diabetes (b = 0.164; 95% CI = 0.035 to 0.295; p = 0.014), and family history of
diabetes (b = 0.228; 95% CI = 0.104 to 0.351; p < 0.001) had direct and significant effects on HbA1c
levels. Sex had direct but non-significant effects on both tertiary preventive behavior and HbA1c
levels. Perceived susceptibility and perceived severity exerted indirect but significant effects on
tertiary preventive behavior through perceived benefits.

Conclusion: Self-efficacy, perceived benefits, cues to action, and sex directly influenced tertiary
preventive behavior, whereas perceived susceptibility and perceived severity exerted indirect effects
through perceived benefits. Furthermore, tertiary preventive behavior, duration of diabetes, age,
family history of diabetes, and sex directly affected HbA1c levels.
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BACKGROUND

Diabetes mellitus (DM) is a major public
health concern worldwide, with its preva-
lence increasing substantially over recent
decades. According to the International
Diabetes Federation (IDF), the number of
individuals living with diabetes aged 20-79
years continues to rise and is projected to
increase further by 2050 (IDF, 2025). In
Indonesia, diabetes remains a significant
health burden. Data from the 2023 Indone-
sian Health Survey reported a high preva-
lence of diabetes across several provinces,
including Central Java, highlighting the
growing need for effective diabetes manage-
ment and prevention strategies (Health
Development Policy Agency, 2023).

Type 2 diabetes mellitus (T2DM)
accounts for approximately 90—95% of all
diabetes cases and is strongly associated
with modifiable lifestyle factors, including
unhealthy dietary habits, physical inactivity,
and obesity (Sukoharjo District Health
Office, 2019). Unlike type 1 diabetes, which
is primarily autoimmune in nature, T2DM is
largely influenced by environmental and
behavioral factors. Recent national data
indicate that the prevalence of T2DM has
increased compared with previous years,
emphasizing the need for interventions
targeting behavioral determinants of disease
management (Yuniarti et al., 2025).

Glycated hemoglobin (HbA1c) is
widely recognized as a key indicator of long-
term glycemic control and is routinely used
in diabetes management. According to the
Indonesian Society of Endocrinology
(PERKENI), an HbAic level of =6.5%
indicates diabetes, while levels between
5.7% and 6.4% indicate prediabetes (Indo-
nesian Society of Endocrinology, 2019).
Maintaining optimal HbA1c levels is essen-
tial to reduce the risk of diabetes-related
complications and improve patients’ quality
of life.
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Tertiary prevention in diabetes focuses
on preventing or minimizing disability
among individuals who have already
developed complications through early
rehabilitation and comprehensive health-
care services (Indonesian Society of Endo-
crinology, 2021). Successful implementation
of tertiary preventive behaviors requires
patients’ active engagement in disease
management. Therefore, understanding the
psychological factors that influence such
behaviors is critical.

The Health Belief Model (HBM)
provides a useful theoretical framework for
explaining health-related behaviors. The
model suggests that individuals are more
likely to engage in preventive actions when
they perceive themselves as susceptible to a
disease, believe the disease has serious
consequences, recognize the benefits of
preventive actions, possess confidence in
their ability to perform those actions, and
receive cues that motivate behavior change
(Arindari et al., 2024). Although the HBM
has been widely applied to various health
behaviors, evidence regarding its role in
influencing tertiary preventive behavior and
glycemic control among patients with T2DM
remains limited.

Therefore, this study aimed to examine
the influence of Health Belief Model
constructs, including perceived suscepti-
bility, perceived severity, perceived benefits,
self-efficacy, and cues to action, on tertiary
preventive behavior and HbAic levels
among patients with type 2 diabetes mellitus
receiving outpatient care at UNS Hospital,
Sukoharjo, Indonesia.

SUBJECTS AND METHOD

1. Study Design and Setting

This was a cross-sectional study conducted
at UNS Hospital, Sukoharjo, Indonesia,
between September and October 2025.
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2. Participants and Sampling

The target population comprised patients
with type 2 diabetes mellitus (T2DM)
receiving outpatient care at the Internal
Medicine Clinic of UNS Hospital. A total of
240 participants were selected using simple
random sampling with the assistance of a
Google random number generator. The
inclusion criteria were: (1) diagnosed with
T2DM, (2) having HbAic data available
within the previous three months, (3)
registered as an outpatient at the Internal
Medicine Clinic of UNS Hospital, and (4)
willing to participate in the study. The
exclusion criteria included: (1) hospitaliza-
tion during the study period, (2) diagnosis of
type 1 or gestational diabetes mellitus, (3)
registration in neurology, surgery, cardio-
logy, or otolaryngology clinics, (4) severe
infectious disease during data collection,
and (5) pregnancy or breastfeeding.

3. Study Variables

The independent variables were Health
Belief Model (HBM) constructs, including
perceived susceptibility, perceived severity,
perceived benefits, self-efficacy, and cues to
action. The dependent variables were
tertiary preventive behavior and HbA1c
levels. Sociodemographic and clinical
covariates included age, sex, education,
income, duration of diabetes, family history
of diabetes, and diabetes-related
complications.

4. Operational Definition of Variables
Perceived susceptibility refers to an
individual's subjective assessment of the risk
of developing disease or experiencing
adverse health outcomes. Perceived severity
reflects beliefs regarding the seriousness of
a disease and its potential medical and social
consequences. Perceived benefits represent
an individual's belief in the effectiveness of
health-related actions in reducing disease
risk or severity. Self-efficacy is defined as
confidence in one's ability to perform
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behaviors necessary to achieve desired
health outcomes. Cues to action are internal
or external stimuli that trigger health-
related decision-making and behavior.
Tertiary preventive behavior was
defined as actions undertaken to prevent
disease progression and complications,
including regular blood glucose monitoring,
adherence to dietary recommendations, and
engagement in appropriate physical activity.
HbAu1c level, obtained from medical records,
was used as an indicator of average blood
glucose control over the preceding two to
three months.

Age was measured in years from birth to the
time of data collection. Sex was categorized
as male or female. Education referred to the
highest level of formal education completed.
Income was categorized according to the
2025 Sukoharjo Regency minimum wage
standard. Duration of diabetes was defined
as the time elapsed since the initial diagnosis
of T2DM. Family history of diabetes referred
to the presence of T2DM among biological
relatives. Diabetes-related complications
included both acute and chronic compli-
cations, such as hypoglycemia, diabetic
ketoacidosis, retinopathy, nephropathy,
neuropathy, cardiovascular disease, and
diabetic foot disorders.

5. Data Collection Instruments

Data were collected using a structured
questionnaire consisting of 33 items. The
questionnaire included five items assessing
perceived susceptibility, five items assessing
perceived severity, five items assessing
perceived benefits, four items assessing cues
to action, five items assessing self-efficacy,
and nine items assessing tertiary preventive
behavior. HbA1c values were obtained from
electronic medical records through the
Hospital Information Management System
(SIMRS) of UNS Hospital.
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6. Statistical Analysis

Descriptive statistics were used to summa-
rize participants’ characteristics and study
variables. Bivariate analysis using simple
linear regression was performed to examine
associations between independent and
dependent variables. Multivariate analysis
was conducted using path analysis to
estimate direct and indirect effects among
variables. All analyses were performed using
STATA version 13, with statistical signi-
ficance set at p < 0.05.

7. Ethical Considerations

Ethical principles, including informed
consent, anonymity, and confidentiality,
were strictly maintained throughout the
study. Ethical approval was obtained from
the Health Research Ethics Committee of
UNS Hospital, Sukoharjo, Indonesia
(Reference No. 092.1/UN27.46/TA.04.19/-

KEP/EC/2025), issued on September 12,
2025.

RESULTS

1. Univariate analysis

Table 1 presents the demographic and clini-
cal characteristics of the study participants.
The majority of participants were female (n=
107, 50.95%), while males accounted for 103
participants (49.05%). Most participants
had completed senior high school education
(n = 81, 38.57%) and reported a monthly
income equal to or above the Sukoharjo
Regency minimum wage (n = 134, 63.81%).
Nearly half of the participants reported a
family history of diabetes (n = 103, 49.05%).
Regarding diabetes-related complications,
cardiovascular disease was the most
frequently reported complication, affecting
92 participants (38.00%).

Table 1. Characteristics of Study Participants by Sex, Education, Income, HbA1c
Level, Family History of Diabetes, and Diabetes-Related Complications

Characteristics Category n %

Sex Male 103 49.05%
Female 107 50.95%

Education Not attend school 5 2.38%
Primary school 30 14.29%

Junior high school 31 14.76%
Senior high school 81 38.,57%
College 63 30.00%

Income (IDR) <minimum regional wage 76 36.19%
> minimum regional wage 134 63.81%

HbA1C (%) <6.5 76 36.19%
>6.5 134 63.81%

Family history Yes 103 49.05%
No 107 50.95%

Complication Retinopathy 24 9.90%
Neuropathy 57 23.60%

Nephropathy 17 7.00%
Cardiovascular disease 92 38.00%

Diabetic foot and skin complications 5 2.10%

No complications 100 41.30%

Table 2 presents the descriptive statistics of
age, duration of diabetes, tertiary preventive
behavior, and Health Belief Model (HBM)
construct scores among the study parti-
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cipants. The mean age of patients with type
2 diabetes mellitus receiving outpatient care
at the Internal Medicine Clinic of UNS
Hospital was 58.70 years (SD = 10.66). The
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mean score for tertiary preventive behavior
was 27.11 (SD = 4.77). Regarding HBM
constructs, the mean perceived susceptibi-
lity score was 20.23 (SD = 3.43), the mean
perceived severity score was 18.77 (SD =

3.12), the mean perceived benefits score was
22.03 (SD = 2.74), the mean cues to action
score was 21.53 (SD = 2.58), and the mean
self-efficacy score was 20.95 (SD = 2.91).

Table 2. Descriptive Characteristics of Age, Duration of Diabetes, Tertiary
Preventive Behavior, and Health Belief Model Constructs

Variables Mean SD Minimum Maximum
Age (years old) 58.70 10.66 20 83
Length of disease (years) 6.13 5.60 1 40
Tertiary preventive behavior (score) 27.11 4.77 13 36
Perceived susceptibility (score) 20.23 3.43 12 25
Perceived severity (score) 19.66 3.31 10 25
Perceived benefit (score) 22.03 2.74 5 25
Cues to action (score) 21.53 2.58 15 25
Self-efficacy (score) 20.95 2.91 13 25

2, Bivariate analysis

Table 3 presents the results of the simple
linear regression analysis examining factors
associated with tertiary preventive behavior
among patients with type 2 diabetes melli-
tus. Perceived benefits (b = 0.62; 95% CI =
0.42 to 0.83; p < 0.001), cues to action (b =
0.87; 95% CI = 0.66 to 1.07; p < 0.001), and
self-efficacy (b = 0.79; 95% CI = 0.61t0 0.97;
p < 0.001) were positively and significantly
associated with tertiary preventive behavior.
In contrast, perceived susceptibility (b =
0.06; 95% CI = —0.13 to 0.25; p = 0.534),
perceived severity (b = 0.09; 95% CI = —0.10
to 0.28; p = 0.363), and sex (b = 0.07; 95%
CI= -0.03 t0 0.18; p = 0.193) were not signi-
ficantly associated with tertiary preventive
behavior.

The regression coefficients indicate
that a one-unit increase in perceived suscep-
tibility was associated with a 0.06-unit
increase in the tertiary preventive behavior
score. Similarly, a one-unit increase in
perceived severity was associated with a
0.09-unit increase in the tertiary preventive
behavior score. A one-unit increase in
perceived benefits was associated with a
0.62-unit increase in tertiary preventive
behavior, while a one-unit increase in cues
to action corresponded to a 0.87-unit
increase in the behavior score. Likewise,
each one-unit increase in self-efficacy was
associated with a 0.79-unit increase in
tertiary preventive behavior among patients
with type 2 diabetes mellitus.

Table 3. Simple Linear Regression Analysis of Variables Influencing Tertiary

Preventive Behavior

. Coefficient 95% CI
Independent Variables (b) Lower limit Upper limit p
Perceived susceptibility 0.06 -0.13 0.25 0.534
Perceived severity 0.09 -0.10 0.28 0.363
Perceived benefit 0.62 0.42 0.83 <0.001
Cues to action 0.87 0.66 1.07 <0.001
Self-efficacy 0.79 0.61 0.97 <0.001
Sex (male) 0.07 -0.03 0.18 0.193
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Table 4 presents the results of the simple
linear regression analysis examining factors
associated with HbA1c levels among patients
with type 2 diabetes mellitus. Sex (b = 0.09;
95% CI= -0.47 to 0.67; p = 0.733) and
diabetes-related complications (b = -0.07;
95% CI = —0.66 t0 0.52; p = 0.814) were not
significantly associated with HbA1c levels.
In contrast, age (b = 0.03; 95% CI = 0.00 to
0.05; p = 0.014), family history of diabetes
(b =1.13; 95% CI = 0.57 to 1.69; p < 0.001),
duration of diabetes (b = 0.07; 95% CI= 0.03
to 0.12; p <0.001), and tertiary preventive
behavior (b= -0.08; 95% CI= -0.14 to
—-0.02; p= 0.004) were significantly asso-
ciated with HbA1c levels.

The regression coefficients indicate
that each one-year increase in age was asso-

ciated with a 0.03-unit increase in HbA1c
levels. Similarly, participants with a family
history of diabetes had HbAic levels that
were, on average, 1.13 units higher than
those without a family history. Each addi-
tional year since diagnosis of type 2 diabetes
mellitus was associated with a 0.07-unit
increase in HbA1c levels. Conversely, a one-
unit increase in the tertiary preventive
behavior score was associated with a 0.08-
unit decrease in HbAic levels, indicating
that better preventive behavior was related
to improved glycemic control. Although
complications showed a negative regression
coefficient, the association with HbA1c
levels was not statistically significant.

Table 4. Results of Simple Linear Regression Analysis of Factors Associated with

HbA1c Levels
. Coefficient 95% CI
Independent Variables (b) Lower limit  Upper limit p
Age (years old) 0.03 0.01 0.05 0.014
Sex (male) 0.09 -047 0.67 0.733
Family history of disease 1.13 0.57 1.69 <0.001
Length of illness 0.07 0.03 0.12 <0.001
Presence of complication -0.07 0.52 -0.66 0.814
Tertiary preventive behavior -0.08 -0.02 -0.14 0.004

3. Path analysis

a. Model Specification

Figure 1 illustrates the hypothesized path
model linking the study variables. In this
model, tertiary preventive behavior was
directly influenced by perceived benefits,
cues to action, self-efficacy, and sex. HbA1c
levels were directly influenced by sex, family
history of diabetes, age, and duration of
diabetes. In addition, perceived benefits
were directly influenced by perceived
susceptibility and perceived severity.

b. Model Identification

The model consisted of 11 observed
variables, including six exogenous variables
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and five endogenous variables, with a total
of 20 estimated parameters. The model had
35 degrees of freedom (df), indicating that it
was overidentified and suitable for path
analysis.

c. Model Fit

The multivariate analysis demonstrated an
excellent model fit. The goodness-of-fit
indices were as follows: Chi-square test (p=
0.164), RMSEA= 0.036, CFI= 0.986, TLI=
0.978, SRMR= 0.041, and coefficient of
determination (CD)= 0.812. These values
indicate that the proposed model adequately
represented the observed data.
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Figure 1. Path Analysis Model of Health Belief Model Constructs,
Tertiary Preventive Behavior, and HbA1c Levels among
Patients with Type 2 Diabetes Mellitus

d. Parameter Estimates

Perceived susceptibility had a positive and
statistically significant indirect effect on
tertiary preventive behavior through
perceived benefits. A one-unit increase in
perceived susceptibility was associated with
a 0.360-unit increase in perceived benefits
(b= 0.36; 95% CI = 0.25 t0 0.47; p < 0.001).

Similarly, perceived severity showed a
positive and statistically significant indirect
effect on tertiary preventive behavior
through perceived benefits. Each one-unit
increase in perceived severity was associated
with a 0.40-unit increase in perceived
benefits (b = 0.40; 95% CI = 0.29 to 0.51; p
< 0.001).

Self-efficacy was positively and signi-
ficantly associated with tertiary preventive
behavior. A one-unit increase in self-efficacy
was associated with a 0.19-unit increase in
the tertiary preventive behavior score (b=
0.19; 95% CI = 0.03 t0 0.35; p = 0.020).

Perceived benefits also had a positive
and significant direct effect on tertiary
preventive behavior. Each one-unit increase
in the perceived benefits score was asso-
ciated with a 0.162-unit increase in tertiary
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preventive behavior (b= 0.16; 95% CI= 0.02
to 0.30; p = 0.023).

Cues to action demonstrated a positive
and significant direct effect on tertiary
preventive behavior. A one-unit increase in
the cues-to-action score was associated with
a 0.29-unit increase in tertiary preventive
behavior (b = 0.29; 95% CI = 0.12 to 0.47;
p= 0.001). Sex showed a positive but non-
significant association with tertiary preven-
tive behavior (b= 0.07; 95% CI= -0.04 to
0.19; p= 0.193).

Tertiary preventive behavior had a
negative and statistically significant effect
on HbA1c levels. Each one-unit increase in
the tertiary preventive behavior score was
associated with a 0.18% decrease in HbA1c
levels (b= -0.18; 95% CI = —0.31 to —0.09;
p= 0.004). Sex showed a positive but non-
significant association with HbA1c levels (b=
0.04; 95% CI= —-0.08 to 0.17; p = 0.502).
Age was positively and significantly asso-
ciated with HbAic levels. A one-unit
increase in age was associated with a 0.134%
increase in HbA1c levels (b = 0.13; 95% CI=
0.01t0 0.26; p = 0.041).
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Duration of diabetes was positively
and significantly associated with HbA1c
levels. A one-unit increase in duration of
diabetes was associated with a 0.16%
increase in HbA1c levels (b = 0.16; 95% CI =
0.04 t0 0.30; p = 0.014).

Family history of diabetes was
positively and significantly associated with
HbA1c levels. Participants with a family
history of diabetes had higher HbA1c levels
than those without such a history (b = 0.23;
95% CI = 0.10 t0 0.35; p < 0.001).

Perceived benefits had a positive and
significant association with self-efficacy (b=

0.12; 95% CI = 0.01 to 0.23; p = 0.045).
Likewise, cues to action were positively
associated with self-efficacy (b = 0.65; 95%
CI = 0.56 t0 0.75; p < 0.001).

Cues to action also had a positive and
significant effect on perceived benefits (b =
0.13; 95% CI = 0.02 to 0.25; p = 0.024).
Duration of diabetes was positively asso-
ciated with age (b= 0.29; 95% CI = 0.17 to
0.41; p <0.001), indicating that older parti-
cipants tended to have lived with diabetes
for a longer period.

Table 4. Results of Path Analysis of Health Belief Model Constructs, Tertiary

Preventive Behavior, and HbAic Levels

V)
Dependent Independent Path I 95% ((JJI
Variables variables coef. (b) lf)w'e T pper p
imit limit

Direct effect

Tertiary preventive < Self-efficacy 0.19 0.03 0.35 0.020

behavior & Perceived benefit 0.16 0.02 0.30 0.023
< Cues to action 0.29 0.12 0.47 0.001
< Sex (male) 0.07 -0.04 0.19 0.193

HbA1C (%) & Tertiary preventive -0.18 -0.31 -0.09 0.004

behavior
& Sex (male) 0.04 -0.08 0.17 0.502
< Age (years old) 0.13 0.01 0.26 0.041
< Length of illness 0.16 0.04 0.30 0.014
< Family history of 0.23 0.10 0.35 <0.001
illness

Indirect effect

Self-efficacy <& Perceived benefit 0.12 0.01 0.23 0.045
<  Cues to action 0.65 0.56 0.75 <0.001

Perceived benefit < Cues to action 0.13 0.02 0.25 0.024
< Perceived susceptibility 0.36 0.25 0.47 <0.001
< Perceived severity 0.40 0.29 0.51 <0.001

Age < Length of illness 0.29 0.17 0.41 <0.001

N observations = 210

Log likelihood = -5122.28; p = 0.164 (>0.050); RMSEA = 0.04 (<0.08), CFI = 0.98 (>0.90); TLI

= 0.98 (>0.90), SRMR = 0.04 (<0.050), CD= 81.2%

DISCUSSION

Perceived Susceptibility and Tertiary
Preventive Behavior

The bivariate analysis showed that perceived
susceptibility was not significantly asso-
ciated with tertiary preventive behavior
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among patients with type 2 diabetes melli-
tus. However, the multivariate path analysis
revealed a significant indirect relationship
between perceived susceptibility and ter-
tiary preventive behavior through perceived
benefits. This finding suggests that patients’
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beliefs regarding their vulnerability to
diabetes-related complications do not
directly motivate engagement in preventive
actions, such as regular medical check-ups,
dietary management, physical activity, and
adherence to treatment. Rather, perceived
susceptibility may influence preventive
behavior by enhancing patients’ recognition
of the benefits of these health-promoting
practices.

This finding is consistent with the
study by Darvishi et al. (2025a), which
reported that perceived susceptibility was
not significantly associated with diabetes
self-management adherence, as some
patients believed that complications could
be avoided solely through medication. In
contrast, Syauqy et al. (2025) found a
significant association between perceived
susceptibility and preventive behaviors
aimed at reducing diabetes complications,
particularly among patients who received
intensive health education. In such cases,
perceived susceptibility functioned as a
positive motivational factor for behavior
change.

The inconsistency across studies may
be explained by differences in patients’
clinical characteristics, particularly glycemic
control and complication status. In the
present study, most participants had HbA1c
levels >6.5% and had already experienced
diabetes-related complications. Conse-
quently, complications may have been per-
ceived as existing conditions rather than
future risks that could be prevented, thereby
reducing the motivational role of perceived
susceptibility in promoting tertiary preven-
tive behaviors.

Perceived Severity and Tertiary
Preventive Behavior

The bivariate analysis indicated that per-
ceived severity was not significantly asso-
ciated with tertiary preventive behavior.
This finding suggests that, although patients
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recognized the serious nature of type 2 dia-
betes mellitus and its potential complica-
tions, such awareness alone was insufficient
to influence their engagement in preventive
actions. However, the multivariate path ana-
lysis demonstrated that perceived severity
was significantly associated with tertiary
preventive behavior indirectly through
perceived benefits. This finding indicates
that the effect of perceived severity on pre-
ventive behavior operates through patients’
beliefs regarding the advantages of engaging
in preventive measures.

The present findings are consistent
with those reported by Hu et al. (2022), who
found that perceived severity did not directly
enhance diabetes self-management
behaviors but exerted its influence through
perceived benefits and self-efficacy. In other
words, individuals were more likely to adopt
preventive behaviors when they believed
that such actions would produce meaningful
health benefits. Similarly, Rondhianto et al.
(2023) reported that although patients
understood the risks and seriousness of
diabetes-related complications, they were
unlikely to engage in foot care practices,
HbAic monitoring, or routine medical
examinations unless they perceived clear
benefits from these preventive actions.

These findings suggest that awareness
of disease severity alone is insufficient to
promote behavioral change. Rather, patients
must also be convinced that preventive
measures are effective and beneficial in
reducing the risk of complications and
improving health outcomes. Therefore,
interventions aimed at enhancing tertiary
preventive behavior among patients with
type 2 diabetes mellitus should focus not
only on increasing awareness of disease
severity but also on strengthening patients’
perceptions of the benefits associated with
preventive health behaviors.
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Perceived Benefits and Tertiary
Preventive Behavior

The path analysis demonstrated that per-
ceived benefits had a direct, positive, and
statistically significant effect on tertiary
preventive behavior. Individuals with higher
perceived benefits were more likely to
engage in tertiary preventive behaviors than
those with lower perceived benefits. This
finding suggests that patients who recognize
the value and effectiveness of preventive
measures are more inclined to adopt beha-
viors aimed at preventing or minimizing
diabetes-related complications.

The present findings are consistent
with previous studies highlighting the
important role of perceived benefits in
promoting self-care and tertiary preventive
behaviors among individuals with diabetes.
A meta-analysis conducted by Rondhianto
et al. (2024) reported that perceived benefits
had a significant influence on tertiary pre-
ventive behavior (aOR = 1.76; p = 0.020).
These findings support the notion that
individuals who perceive greater benefits
from preventive actions are more likely to
engage in behaviors such as regular health
examinations, glycemic monitoring, and
adherence to diabetes management
recommendations.

Similar results were reported by Zhang
et al. (2022) in a study involving 1,140
patients with type 2 diabetes mellitus in
China. The study identified perceived
benefits as one of the primary determinants
of diabetes self-care behaviors (p < 0.01).
Although the study focused on self-care
rather than tertiary preventive behavior
specifically, self-care practices such as blood
glucose monitoring, dietary management,
medication adherence, and physical activity
are closely related to the prevention of
diabetes complications. Therefore, the find-
ings further support the role of perceived
benefits as a key motivational factor under-
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lying health-promoting behaviors among
patients with type 2 diabetes mellitus.

Cues to Action and Tertiary Preven-
tive Behavior

The path analysis revealed a direct, positive,
and statistically significant association
between cues to action and tertiary
preventive behavior. This finding supports
the Health Belief Model, which identifies
cues to action as a critical component in
initiating and sustaining health-related
behaviors. The results indicate that the
greater the exposure to cues from healthcare
professionals, family members, or health
information sources, the more likely
patients are to engage in tertiary preventive
behaviors aimed at preventing diabetes-
related complications.

This finding is consistent with pre-
vious studies emphasizing the importance of
external and internal stimuli in motivating
individuals to adopt and maintain preven-
tive health behaviors. Patients who regularly
receive reminders, recommendations, and
encouragement from healthcare providers
and family members may become more
aware of the importance of disease manage-
ment and are therefore more likely to adhere
to recommended preventive practices,
including routine medical check-ups, blood
glucose monitoring, medication adherence,
healthy dietary habits, and physical activity.

The present findings are also
supported by research demonstrating that
motivational and psychosocial factors play a
crucial role in diabetes self-management.
Effective cues to action can enhance
patients’ readiness to act, reinforce the
perceived importance of preventive beha-
viors, and facilitate long-term adherence to
diabetes care recommendations. In the
context of chronic disease management,
such cues may serve as ongoing reminders
that help patients translate their health
beliefs into concrete preventive actions.
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Cues to Action and Tertiary Preven-
tive Behavior

The path analysis revealed a direct, positive,
and statistically significant association
between cues to action and tertiary preven-
tive behavior. This finding provides empi-
rical support for the Health Belief Model
(HBM), which identifies cues to action as a
key component in initiating and maintain-
ing health-promoting behaviors. The results
indicate that the greater the intensity of cues
received by individuals, whether from
healthcare professionals, family members,
or health information sources, the greater
the likelihood that patients will engage in
tertiary preventive behaviors. In other
words, various forms of external encourage-
ment and reminders serve as important
stimuli that enhance patients’ awareness
and motivation to manage their disease
continuously.

From a theoretical perspective, these
findings reinforce Rosenstock’s HBM
framework, which proposes that cues to
action function as triggers that transform
health-related perceptions into actual
behavior. Individuals may recognize the
seriousness of diabetes and the benefits of
preventive actions, but behavioral change is
more likely to occur when prompted by
specific internal or external cues.

The present findings are consistent
with those reported by Zhang et al. (2022) in
Wuhou Village, China, who found that cues
to action had both direct and indirect effects
on chronic complication screening beha-
viors among patients with diabetes. Patients
who received encouragement from health-
care providers or family members were
more motivated to undergo routine
examinations and take preventive measures
to avoid disease progression. These findings
suggest that social and professional support
can play a critical role in motivating patients
to engage in preventive health behaviors.
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Further support comes from the
qualitative study conducted by Buana et al.
(2023) at Perumnas Primary Health Center,
Rejang Lebong Regency, Indonesia. The
study reported that patients’ readiness to
initiate treatment emerged after receiving
health education and counseling from
healthcare professionals regarding diabetes
medication management. Such findings
highlight the importance of educational
interventions and professional guidance as
effective cues to action that encourage
patients to adopt and maintain
recommended self-management practices.
Sex and Tertiary Preventive Behavior
The present study found a positive associa-
tion between sex and tertiary preventive
behavior among patients with type 2
diabetes mellitus; however, the relationship
was not statistically significant. This finding
suggests that sex alone may not be a signi-
ficant determinant of engagement in tertiary
preventive behaviors among patients with
type 2 diabetes mellitus. Both male and
female patients may be equally likely to
participate in preventive activities such as
medication adherence, dietary manage-
ment, physical activity, and routine medical
follow-up when they have comparable
access to healthcare services and diabetes
education.

The findings are consistent with pre-
vious studies reporting minimal or non-
significant sex differences in diabetes self-
care and preventive health behaviors.
Although some studies have suggested that
women tend to demonstrate greater adhe-
rence to specific aspects of diabetes manage-
ment, such as dietary regulation and routine
health monitoring, the overall evidence
remains inconsistent. For example, Baroni
et al. (2022), in their literature review,
concluded that findings regarding sex
differences in diabetes self-care behaviors
are heterogeneous. While several studies
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indicated that women were more likely to
adhere to dietary recommendations and
attend regular medical appointments, other
studies reported no meaningful differences
between men and women.

Similarly, Kautzky-Willer et al. (2023)
emphasized that the influence of gender on
diabetes management is often mediated by
social, cultural, and familial factors rather
than biological differences alone. Factors
such as health literacy, family support,
healthcare accessibility, socioeconomic
status, and cultural expectations may play a
more substantial role in shaping preventive
behaviors than sex itself.

Tertiary preventive behavior with
HbAu1c level

Tertiary preventive behavior was signifi-
cantly associated with lower HbA1c levels,
indicating that patients who adhered to
recommended self-management practices
achieved better glycemic control. These
behaviors include medication adherence,
healthy dietary practices, regular physical
activity, self-monitoring of blood glucose,
and routine complication screening. This
finding is consistent with previous studies
demonstrating that diabetes self-care beha-
viors are strongly associated with improved
glycemic outcomes. For example, Wondm et
al. (2024) reported a significant relationship
between glycemic control and self-care
practices, including diet, physical activity,
foot care, and blood glucose monitoring.
Evidence from a meta-analysis of nine
randomized controlled trials further showed
that dietary modification reduced HbA1c
levels by an additional 0.49 percentage
points compared with usual care (Kusuma-
ningrum et al., 2022). Similarly, a six-month
low carbohydrate dietary intervention was
associated with significant reductions in
HbA1c among patients with type 2 diabetes
(Dorans et al., 2022). Previous studies have
also identified self-monitoring of blood
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glucose as one of the strongest predictors of
good glycemic control, alongside regular
physical activity and dietary management.
These behaviors may improve insulin
sensitivity, optimize glucose metabolism,
and facilitate treatment adjustments,
thereby contributing to lower HbA1c levels.

Sex with HbA1c level

Sex (male) showed a positive but non-
significant association with HbA1c levels in
the path analysis. This finding is consistent
with previous studies reporting no meaning-
ful effect of sex on glycemic control. Ahmed
et al. (2023) found that after adjusting for
age and body mass index (BMI), differences
in HbA1c levels between men and women
were not statistically significant. Similarly,
Alguwaihes (2025) reported comparable
mean HbAi1c levels across sexes with no
significant differences observed.

However, some studies have reported
significant sex related differences in HbA1c
levels within specific age groups, with men
exhibiting slightly higher HbA1c levels than
women (Stedman et al., 2025). Likewise,
Butalia et al. (2024) demonstrated that
although minor variations in HbA1c existed
between sexes, these differences had limited
impact on clinical outcomes, particularly
cardiovascular risk. Collectively, these find-
ings suggest that the relationship between
sex and HbA1ic may be context dependent
and influenced by factors such as age,
metabolic status, and hormonal profiles.
Variations across studies may also reflect
differences in population characteristics,
study design, sample size, and adjustment
for potential confounding factors.

Age with HbA1c level

Age was positively and significantly asso-
ciated with HbAic levels, indicating that
increasing age is linked to poorer glycemic
control. This finding suggests that aging may
adversely affect glucose metabolism and
contribute to elevated HbA1c levels. The
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result is consistent with previous studies
reporting higher HbA1c levels among older
adults. Huang et al. (2025) found that older
individuals had significantly higher HbA1c
levels than younger adults, with participants
aged approximately 46 years showing mean
HbAic levels below 5.7%, whereas those
aged 61 years and older were more likely to
have HbA1c levels of 6.5% or higher. These
findings support the notion that age is an
important determinant of glycemic control,
potentially due to age related declines in
insulin sensitivity and increased insulin
resistance.

Length of illness with HbA1c level
Duration of diabetes was positively and
significantly associated with HbA1c levels,
indicating that patients with a longer history
of type 2 diabetes tend to have higher HbA1c
levels and poorer glycemic control. This
finding suggests that disease duration is an
important determinant of glycemic out-
comes among individuals with type 2
diabetes. Consistent with the present study,
Wondm et al. (2024) reported that patients
with diabetes duration exceeding five years
had approximately twice the risk of poor
glycemic control compared with those with a
shorter disease duration. This relationship
may be explained by the progressive decline
in pancreatic 3 cell function and worsening
insulin resistance over time, both of which
contribute to elevated HbA1c levels. Similar
findings were reported by Garedo et al.
(2024), who identified diabetes duration as
a significant predictor of HbA1c levels. In
their multivariable analysis, patients with a
disease duration of ten years or longer were
more likely to experience poor glycemic
control than those who had been more
recently diagnosed.

Family history with HbA1c level
Family history of diabetes was positively and
significantly associated with HbA1c levels,
indicating that individuals with a family
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history of diabetes tend to have higher
HbAi1c levels than those without such a
history. This finding suggests that both
genetic predisposition and shared familial
environmental factors play important roles
in glycemic control among patients with
type 2 diabetes. Consistent with the present
study, Ndetei et al. (2024) reported that a
history of diabetes among first and second
degree relatives was associated with higher
HbAic levels and an increased risk of
chronic diabetes related complications. The
authors proposed that genetic susceptibility
may contribute to impaired pancreatic {3 cell
function and increased insulin resistance,
thereby resulting in poorer glycemic control.
In addition to genetic influences, De Zoysa
et al. (2024) found that individuals with
parental histories of diabetes were more
likely to develop the disease at an earlier age
and exhibit variable glycemic outcomes. In
some cases, stronger hereditary predisposi-
tion was associated with higher HbA1c
levels, further highlighting the role of family
history in diabetes management and
glycemic regulation.
Perceived benefit with self-efficacy
Perceived benefits were positively and signi-
ficantly associated with self-efficacy,
indicating that individuals who perceive
greater benefits from diabetes management
are more likely to have stronger confidence
in their ability to perform self-care beha-
viors, including dietary regulation, regular
physical activity, and medication adherence.
This finding suggests that awareness of the
positive outcomes associated with diabetes
management serves as an important founda-
tion for developing self-efficacy in disease
control. Patients who recognize the value of
health-related actions may be more
motivated and confident to engage in
recommended self-management practices.
This result is consistent with the study
by Cahyani et al. (2024), which reported a

120



Utami et al./ Health Belief Model Predictors of Tertiary Preventive Behavior and HbA1c Levels

positive relationship between perceived
benefits and self-efficacy among patients
with type 2 diabetes mellitus. Their findings
indicated that patients with higher
perceived benefits demonstrated greater
confidence in performing behaviors aimed
at controlling blood glucose levels.
Enhanced understanding of the advantages
of health-related actions may strengthen
both motivation and confidence to maintain
healthy behaviors consistently. Similarly,
Halizah et al. (2024) found that perceived
benefits had a significant influence on
tertiary preventive behaviors among
patients with diabetes (p = 0.020). Although
their study focused on preventive behaviors
rather than self-efficacy, the findings
support the present study by highlighting
perceived benefits as a key construct of the
Health Belief Model that contributes to the
development of self-efficacy and the adopt-
ion of positive health behaviors.

Cues to action with self-efficacy

Cues to action were strongly and signifi-
cantly associated with self-efficacy,
indicating that individuals who receive
stronger prompts or encouragement, such
as recommendations from healthcare
professionals, family support, or personal
experiences related to diabetes, are more
likely to have greater confidence in their
ability to manage the disease. This finding
suggests that external and internal cues play
an important role in strengthening patients’
beliefs in their capacity to perform diabetes
self-management behaviors. Supportive
reminders and guidance may encourage
individuals to initiate and maintain health
promoting actions, thereby enhancing self-
efficacy.

The present finding is consistent with
the study by Darvishi et al. (2025), which
demonstrated that cues to action signifi-
cantly influence both self-efficacy and dia-
betes self-management behaviors. The
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authors reported that patients who received
encouragement from healthcare providers,
health education programs, or family
members were more confident in adhering
to dietary recommendations, engaging in
physical activity, and following medication
regimens. Similarly, Adiman et al. (2024)
found that cues to action could enhance self-
efficacy both directly and indirectly through
increased perceptions of risk and perceived
benefits. These findings suggest a common
psychological mechanism in which cues to
action strengthen individuals’ confidence in
their ability to cope with health-related
challenges.

Further support comes from Gulentie
et al. (2020), who reported that patients
receiving external cues, such as motivation
from healthcare professionals and social
support, demonstrated higher levels of self-
efficacy than those without such support.
The authors proposed that cues to action
function as both reminders and sources of
reassurance, reinforcing patients’ beliefs
that they can effectively control their condi-
tion through appropriate self-management
behaviors.

Cues to action with perceived benefit

Cues to action were positively and signifi-
cantly associated with perceived benefits,
indicating that individuals who more
frequently receive prompts, reminders, or
encouragement from healthcare profession-
nals, family members, or media sources are
more likely to perceive greater benefits from
engaging in health-related behaviors. This
finding suggests that external stimuli can
strengthen individuals’ recognition of the
positive outcomes associated with diabetes
self-management and preventive practices.

The present result is consistent with
the findings of Darvishi et al. (2025), who
reported that health education and
reminders provided by healthcare professio-
nals enhanced patients’ perceptions of the
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benefits of self-care behaviors. Similarly,
Gulentie et al. (2020) found that patients
who regularly received encouragement and
educational support demonstrated higher
perceived benefits regarding blood glucose
control and medication adherence. These
findings highlight the importance of conti-
nuous health communication in reinforcing
patients’ understanding of the value of
diabetes management behaviors.

However, not all studies have reported
similar results. Oktaviani and Fauziah
(2025) found no significant association
between cues to action and perceived
benefits among the general population. The
authors suggested that limited exposure to
health information and low intensity of
educational interventions may have reduced
the effectiveness of cues in enhancing
perceptions of the benefits of diabetes
prevention behaviors. Differences across
studies may be attributable to variations in
participant  characteristics, particularly
educational level, access to health informa-
tion, and the frequency of exposure to
health-related cues. Overall, the present
findings suggest that repeated educational
messages, motivation, and reminders can
strengthen perceived benefits and may
ultimately encourage the adoption of more
adaptive behaviors for the management of
chronic diseases such as diabetes mellitus.
Length of illness with age
Duration of diabetes was positively and
significantly associated with respondents’
age, indicating that individuals who had
lived with diabetes for a longer period were
generally older at the time of the study. This
finding is expected, as increasing age
naturally corresponds with a longer period
of living with a chronic condition such as
type 2 diabetes mellitus. The result
highlights the close relationship between
age and disease duration, both of which are
important factors influencing the health
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status and disease progression of individuals
with diabetes.

This finding is consistent with the
study by Nanayakkara et al. (2021), which
reported that current age, age at diagnosis,
and duration of diabetes were all signifi-
cantly associated with the risk of vascular
complications among patients with type 2
diabetes. Their results suggest that age and
disease duration are interrelated factors that
jointly contribute to diabetes related health
outcomes. Similarly, Vitale et al. (2024)
found that age at diagnosis and disease
duration influenced mortality among indi-
viduals with type 2 diabetes. The authors
noted that patients diagnosed at a younger
age often experience a longer disease dura-
tion, resulting in greater cumulative expo-
sure to the metabolic burden of diabetes
over time. This evidence further supports
the interconnected nature of age and disease
duration in shaping long term health
outcomes.

However, Wang et al. (2023) reported
that the relationship between age and
diabetes duration is not always linear, as it
may be influenced by factors such as
glycemic control, lifestyle behaviors, and the
presence of comorbidities. Despite these
complexities, their findings still indicated
that prolonged exposure to diabetes is
associated with greater health consequ-
ences, indirectly reflecting the positive asso-
ciation between disease duration and age.
Overall, the present study reinforces the
notion that age and duration of diabetes are
closely linked and should be considered
together = when  evaluating  disease
progression and patient outcomes.
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