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ABSTRACT

Background: Diabetes Mellitus (DM) is an important health condition for the elderly population,
about a quarter of people over the age of 65 suffer from diabetes. Complications of type 2 diabetes
increase the risk of death for sufferers. Complications and death from type 2 diabetes can be
prevented by implementing tertiary preventive behavior. This study aimed to determine the
influence of Integrated services post and other factors on tertiary preventive behavior for type 2
diabetes, using information motivation behavioral skill models theory.

Subjects and Method: A cross-sectional study was conducted at 25 Integrated services post in
Sukoharjo Regency, Central Java from October to November 2023. A total of 200 elderly patients
with type II DM were selected by the stratified random sampling. The dependent variable is tertiary
preventive behavior. The independent variables used are information, motivation, behavioral skills,
age and gender. Data collection was carried out by interviews and questionnaires. Data analysis
uses multilevel multiple linear regression analysis.

Results: Tertiary preventive behavior is positively related to motivation (b= 0.31; 95% CI= 0.01 to
0.61; p= 0.037), behavioral skills (b= 0.74; 95% CI= 0.43 to 1.05; p= 0.001). Tertiary preventive
behavior was positively related to information but was not statistically significant (b= 0.01; 95%
CI= -0.30 to 0.32; p= 0.945). Tertiary preventive behavior was negatively related to age but was
not statistically significant (b= -0.04; 95% CI= -0.11 to 0.01; p= 0.168) and gender (b= -0.07; 95%
CI= -0.98 to 0.83; p= 0.878). Integrated services post has a contextual influence on tertiary
preventive behavior in elderly patients with type-II DM (ICC= 35.99%).

Conclusion: Tertiary preventive behavior in elderly patients with type 2 DM increases with good
information, strong motivation and good behavioral skills. Integrated services post has a contextual
effect on tertiary preventive behavior in type 2 DM patients.

Keywords: tertiary prevention behavior, information motivation behavioral skill models, type 2
diabetes mellitus, elderly.
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BACKGROUND

The prevalence of type II diabetes mellitus
in subjects aged > 65 years increased from
18.4% to 24.6%. The prevalence of diabetes
is estimated to increase as the population
ages to 19.9% or 111.2 million people aged
65 to 79 years. This figure is predicted to
continue to increase until it reaches 578
million in 2030 and 700 million in 2045
(Indonesian Ministry of Health, 2020). The
IDF diabetes atlas study shows that indi-
viduals over 65 years of age show the
highest prevalence of type II diabetes mel-
litus among all age groups, while diabetes
cases in this age group worldwide are
expected to increase from 122.8 million in
2017 to 253.4 million in 2045 (Cho et al.,
2018).

The 2018 Basic Health Research (RIS-
KESDAS) report by the Ministry of Health
stated that there had been an increase in
the prevalence of diabetes mellitus cases to
8.5%. The data above shows that the
number of diabetes mellitus sufferers in
Indonesia is very large. Diabetes mellitus
can also have a significant impact on the
quality of human resources and increase
health costs for the country (Soelistijo et al.,
2019). Then data on the prevalence of dia-
betes in Central Java in 2013 was 1.9% and
in 2018 it increased by 2.1% (RISKESDAS,
2018).

Based on data from the 2020 Suko-
harjo District Health Profile report, there
were 15,653 cases of diabetes mellitus and
this has increased in 2021 with diabetes
mellitus cases becoming 17,349 cases.
Several studies that have been conducted
previously have shown that diet regulation,
physical activity, medication compliance
and insulin therapy can provide benefits in
normalizing blood glucose levels (Susanto,
2021). Another factor, namely the emo-
tional support provided by the family to
elderly patients with diabetes mellitus, will
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enable the elderly to undergo regular self-
care behavior, this is because the support
provided is used as a driving force for the
sufferer to carry out a therapy program and
be able to carry out self-care well (Heriyanti
et al., 2020).

Tertiary prevention is carried out by
helping people who have chronic diseases
to manage long-term health problems and
injuries in order to maximize their ability to
function and improve their quality of life
(Institute for Work and Health, 2015).
Information Motivation Behavior Skill
Models is a health behavior model that can
be used to prevent disease and health
behavior. In the research of Liu et al. (2018)
who tested the IMB model in adults with
type II diabetes mellitus stated that there
was a direct relationship between Infor-
mation Motivation Behavior Skill Models
related to behavior and skills and self-care
behavior. This study aimed to determine
the influence of Integrated services post
and other factors on the tertiary preventive
behavior of elderly patients with type 2
diabetes, using information motivation
behavioral skill models theory.

SUBJECTS AND METHOD

1. Study Design

This research is a cross sectional study
conducted at 25 integrated services post in
the Grogol District and Tawangsari District,
Sukoharjo Regency, Central Java from
October to November 2023.

2. Population and Sample

The target population in this study was
elderly patients (aged > 60 years) with type
2 diabetes. The sample was 200 elderly
patients with type 2 DM using stratified
random sampling.

3. Study Variables

The dependent variable in this study was
The dependent variable is tertiary preven-
tive behavior for DM type 2. The inde-
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pendent variables at level 1 are information,
motivation, behavioral skills, age and gen-
der. The independent variable at level 2 is
integrated services post.

4. Operational Definition of Variables
Type 2 diabetes tertiary prevention
behavior is an effort to improve or main-
tain health carried out to prevent compli-
cations, prevent disability and death in type
2 diabetes patients. The measuring instru-
ment used is a questionnaire. The conti-
nuous data scale was modified to be dicho-
tomous.

Information on individual exposure
through education, mass media, electronic
media related to diabetes mellitus preven-
tion information read or heard by respon-
dents. The measuring instrument used is a
questionnaire. The continuous data scale
was modified to be dichotomous.
Motivation is a personal, social attitude
and belief that an individual accepts to do
something an action, whether originating
from within or outside. The measuring
instrument used is a questionnaire. The
continuous data scale was modified to be
dichotomous.

Behavioral skills are a group of abilities
that a person has that influence the way
they act and behave. These abilities direct
aspects of individual behavior, such as
emotional responses, actions taken and
reactions. The measuring instrument used
is a questionnaire. The continuous data
scale was modified to be dichotomous.

Age is a measure of time or period in the
life of a person or living creature from birth
to the present. The measurement scale is
continuous, then changed to dichotomy.
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The measuring instrument used is a ques-
tionnaire. Continuous data scale.

Gender are differences in form, nature
and biological function between men and
women. The measurement scale is conti-
nous. The continuous data scale was modi-
fied to be dichotomous.

Integrated services post is a place for
health care carried out by, by and for the
community, guided by related officers.

5. Data analysis

Univariate analysis is used to describe each
dependent and independent variable, that
is, data is classified according to data type.
Bivariate analysis was carried out to deter-
mine variable correlation, the average diffe-
rence of variables, tested using the t-test.
Multivariate analysis was carried out using
linear regression through a multilevel ana-
lysis approach.

6. Research Ethics

Research ethics include informed consent,
anonymity, confidentiality and ethical fea-
sibility. Ethical feasibility in this research
comes from the Health Research Ethics
Committee at RSUD Dr. Moewardi num-
ber: 1.849/X/HREC/2023.

RESULTS

1. Sample Characteristics

Table 1 showed the characteristics of using
continuous data. Meanwhile, table 2 cha-
racteristics uses categorical data. 91 res-
pondents (45.50%) had > high school edu-
cation, 16 respondents (8.00%) worked, 141
respondents (70.50%) had good infor-
mation, 130 (65.00%) had high motivation,
160 (80.00%) had good behavioral skills,
115 (57.50%) have good tertiary preventive
behavior.
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Table 1. Sample characteristics (continous data).

Variables n Mean SD Min Max
Age 200 65.58 5.65 60 80
Information 200 5.72 1.46 2 7
Motivation 200 7.26 1.26 4 10
Behavioral skills 200 4.41 1.35 1 6
Tertiary preventive behavior 200 10.90 3.03 4 16

Table 2. Sample characteristics (categorical data).

Characteristics Category Frequency (n) Percentage (%)
Education <Senior High School 109 54.50
>Senior High School 91 45.50
Occupation Not working 184 92.00
Working 16 8.00
Information Poor 59 20.50
Good 141 70.50
Motivation Poor 70 35.00
Good 130 65.00
Behavioral skill Poor 40 20.00
Good 160 80.00
Preventive behavior Poor 85 42.50
Good 115 57.50

2, Bivariate analysis

Bivariate analysis is used to test the
influence between independent variables
(information, motivation, behavioral skills)
and dependent variables (tertiary preven-
tive behavior). Table 3 showed that elderly
patients with type II DM with good infor-
mation (Mean= 11.32) have better tertiary
prevention behavior than patients with
poor information (Mean = 9.89), and this is
statistically significant (p= 0.002).

Elderly patients with type II DM with high
motivation (Mean = 11.08) had better ter-
tiary prevention behavior than patients
with low motivation (mean = 10.57) but this
was not statistically significant (p= 0.254).

Elderly patients with type II DM with
good behavioral skills (Mean= 11.60) had
better tertiary prevention behavior than
patients with poor behavioral skills (Mean
= 8.12), and this was statistically significant
(p= 0.001).

Table 3. Bivariate analysis, differences in tertiary preventive behavior based on
information, motivation and behavioral skills.

Variables Category n Mean SD p
Information Poor 59 9.89 3.34 0.002
Good 141 11.32 2.79 )
Motivation Low 70 10.57 3.39 0.0
High 130 11.08 2.81 254
Behavioral skill Poor 40 8.12 2.63
0.001
Good 160 11.60 2.71
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3. Multivariate Analysis

Table 4 showed the results of multilevel
mulpiple linear regression analysis regard-
ing tertiary preventive behavior. There is a
positive but statistically insignificant rela-
tionship between information and tertiary
preventive behavior. Every 1 unit increase
in information score will be followed by an
increase in tertiary preventive behavior of
0.01 units (b= 0.01; 95% CI= -0.30 to 0.32;
p= 0.945).

There is a relationship between moti-
vation and tertiary preventive behavior.
Every 1 unit increase in motivation score
will be followed by an increase in tertiary
preventive behavior of 0.31 units (b= 0.31;
95% CI= 0.01 to 0.61; p= 0.037).

There is a relationship between beha-
vioral skills and tertiary preventive beha-
vior. Every 1 unit increase in behavioral
skills score will be followed by an increase
in tertiary preventive behavior of 0.74 units
(b= 0.74; 95% CI = 0.43 t0 1.05; p = 0.001).

There is a negative relationship but
this relationship is not statistically signi-
ficant. Every 1 unit increase in age score
will be followed by a decrease in tertiary
preventive behavior of 0.04 units (b= -
0.04; 95% CI= -0.11 t0 0.01; p= 0.168).

There is a difference in tertiary pre-
ventive behavior scores between male and
female elderly patients, but it is not statis-
tically significant. Female elderly patients
on average had a tertiary preventive beha-
vior score 0.07 units lower than males (b= -
0.07; 95% CI= -0.98 to 0.83; p= 0.878).

In the multilevel multiple linear reg-
ression analysis model, ICC = 35.99%. This
means that 35.99% of the variation in ter-
tiary preventive behavior is determined by
contextual factors at the elderly integrated
services post level. The influence of
contextual factors is quite large because it is
greater than 8-10% as the minimum thre-
shold value for the influence of contextual
factors.

Table 4. Multilevel multiple linear regression analysis of tertiary preventive

behavior with IMB skill models

Regression 95% CI
Independent Variable . Lower Upper P
coefficient (b) . . il
Limit Limit

Fixed effect
Information (score) 0.01 -0.30 0.32 0.945
Motivation (score) 0.31 0.01 0.61 0.037
Behavioral skills (score) 0.74 0.43 1.05 0.001
Age (years) -0.04 -0.11 0.01 0.168
Female gender) -0.07 -0.98 0.83 0.878
Random effect
Integrated Healthcare Center
Var (constant) 2.82 1.30 6.12
N observation = 200
N group = 25

Average of group= 8,
min = 8, max = 8

Log likelihood = -466.58
P<0.001

ICC= 35.99%
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DISCUSSION

1. The relationship between informa-
tion and tertiary preventive beha-
vior

The research results show that there is a

positive but statistically insignificant rela-

tionship between information and tertiary
preventive behavior. Every 1 unit increase
in information score will be followed by an
increase in tertiary preventive behavior of

0.01 units (b= 0.01; 95% CI = -0.30 t0 0.32;

D = 0.945).

Individuals getting appropriate and
relevant information can play an important
role in stimulating individuals to adopt ter-
tiary preventive behavior. The results of
research by Ho et al. (2018) who have ade-
quate health information or knowledge are
more likely to engage in preventive beha-
vior that can improve health. The results of
this research are in line with the research
results of Artborirak et al. (2023) which
explains that an individual's ability to
access diabetes health information is rela-
ted to self-care behavior which influences
blood sugar control in elderly patients with
type II DM. The results show that health
information as well as diabetes-related
knowledge among elderly patients can
motivate and encourage them to achieve
the desired results.

Seangpraw et al. (2023) explained
that the group that received intervention
regarding information or knowledge related
to diabetes resulted in a significant increase
in diabetes mellitus prevention behavior.
The results of this study are not statistically
significant, this could be because the ability
to obtain health information for each indi-
vidual, especially elderly patients, will en-
counter several limitations. This is in accor-
dance with the results of research by Farida
(2018) explaining that each individual will
have different health literacy strengths and
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limitations that can influence involvement

in accessing health information.

2. The relationship between motiva-
tion and tertiary preventive beha-
vior

The research results show that there is a

relationship between motivation and ter-

tiary preventive behavior. Every 1 unit in-
crease in motivation score will be followed
by an increase in tertiary preventive beha-
vior of 0.31 units (b= 0.31; 95% CI= 0.01 to

0.61; p= 0.037).

Type II DM patients who receive
motivation in the form of social support is
one solution for implementing tertiary pre-
ventive behavior. According to Ramkisson
et al. (2017) showed that social support is
very important in helping diabetes patients
overcome their disease and increase adhe-
rence to treatment and implement preven-
tive behavior.

Kosim et al. (2017) shows that pati-
ents who receive strong family support are
more likely to comply with exercise, while
patients who do not receive optimal family
support will be more relaxed or even dis-
obey preventive behaviors such as exer-
cising. This is supported by the results of
Firdausi's research (2016). Patients who
receive good family support will be more
likely to comply with diabetes prevention
behaviors such as physical exercise, whe-
reas DM patients who receive poor family
support will not comply with their treat-
ment regimen, one of which is physical
exercise. The results of this study are in line
with the research results of Rambe et al.
(2023) which states that there is an influ-
ence between family support and preven-
tive behavior in diabetes mellitus patients.
The condition of DM patients is vulnerable
to complications, one of which is diabetic
foot, at that time family support is very
necessary to help DM sufferers in moti-
vating their lives so that sufferers can make
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independent efforts in fulfilling daily

activities including tertiary prevention

behavior.

3. Relationship between behavioral
skills and tertiary preventive beha-
vior

The research results show that there is a
relationship between behavioral skills and
tertiary preventive behavior. Every 1 unit
increase in behavioral skills score will be
followed by an increase in tertiary pre-
ventive behavior of 0.74 units (b= 0.74;
95% CI= 0.43 to 1.05; p= 0.001). Beha-
vioral skills are needed to support good
tertiary preventive behavior. By having
good behavioral skills, DM sufferers can be
more effective in implementing and adapt-
ing actions that can reduce or prevent the
risk of disease complications.

This is in line with the research
results of Eva et al. (2018) who stated that
commitment to positive self-care exercises
in diabetes patients requires personal
abilities such as skills in nutritional mana-
gement practices, physical activity, appro-
priate medication and the ability to regu-
larly monitor blood glucose by patients to
improve good clinical outcomes. Seangpraw
et al. (2023) explained that a group of
elderly DM patients who received self-care
behavior skills intervention such as exercise
and physical activity had an impact on
significantly increasing preventive beha-
vior.

4. The relationship between age and
tertiary preventive behavior

The research results show that there is a

negative relationship, but this relationship

is not statistically significant. Every 1 year
increase in age will be followed by a dec-

rease in tertiary preventive behavior of 0.04

units (b= -0.04; 95% CI= -0.11 to 0.01; p=

0.168). Older people may have the view that

the risk of complications is part of life and

difficult to avoid and face certain physical
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limitations that influence the way they
carry out tertiary preventive behavior. This
is in line with the research results of Rogon
et al. (2017) 54% of women aged up to 65
years do not accept the disease they suffer
from. As many as 88% of women over the
age of 65 do not accept their disease. Low
acceptance results in a lack of attention to
controllable risk factors such as preventive
behavior in diet, independence and
treatment.

Some patients may experience feel-
ings of hopelessness or lack of motivation
to undertake tertiary preventive measures
because they feel that their health condition
will not improve. However, this does not
apply to all patients because there are pati-
ents who remain active in prevention
efforts even though they are getting older.
The results of this research are in line with
the research of Putri et al. (2020) that age
is not related to DM prevention behavior
because this behavior is a person's habit
that has been instilled previously. The age
factor also makes no difference regarding
each person's behavior.

5. The relationship between gender
and tertiary preventive behavior
The results showed that there was a dif-
ference in tertiary preventive behavior
scores between male and female elderly
patients, but it was not statistically signi-
ficant. Female elderly patients on average
had a tertiary preventive behavior score
0.07 units lower than males (b= -0.07; 95%

CI=-0.98 t0 0.83; p= 0.878).

Elderly women have poorer preven-
tive behavior compared to men. This is in
line with the research results of Boonsatean
et al. (2018) that men in this study showed
higher confidence in the effectiveness of
treatment than women. This may be related
to their higher level of education so that
men are better at preventive behavior.
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Women have greater difficulties in
dealing with DM, which makes them less
likely to be able to deal with this disease
well, resulting in poor tertiary preventive
behavior. This is in line with the research
results of Siddiqui et al. (2013) who explai-
ned that male diabetics were observed to
live more effectively with diabetes, with less
depression and anxiety. Men with diabetes
were more satisfied with their disease
management and experienced fewer social
worries.

This is in line with the results of
research by McLaughlin et al. (2016) who
explained that the group of elderly women
aged 65 years and over who suffer from
diabetes have less active physical activity
patterns than men, which has an impact on
poor preventive behavior. Siddiqui et al.
(2013) also explained that women expe-
rience conditions such as the burden of
household work which can make it difficult
for them to take medication, exercise, care
for their feet, and check blood sugar and
eating schedules which can influence dia-
betes self-care behavior.

However, the results of this study
were not statistically significant. This is
because women also have a social role in
caring for their families, which can make
them more aware of the importance of ter-
tiary preventive behavior to avoid further
complications. This is supported by the
research results of Caruso et al. (2020) ex-
plains that women have the same or better
self-care performance than men. In this
study, women reported higher levels of dia-
betes prevention behavior, health promo-
tion behavior and symptom recognition.
This is reinforced by men who are active
workers so it is associated with maintaining
preventive behavior and inadequate self-
care. This finding is in line with the rese-
arch results of Arnetz et al. (2014) which
shows that men are more likely to have
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poor preventive behavior due to smoking,
drinking alcohol, and monitoring blood
sugar levels less when compared to women.
6. Integrated services post contextual
effects

The research results showed ICC = 35.99%.
This means that 35.99% of the variation in
tertiary preventive behavior is determined
by contextual factors at the elderly integ-
rated services post level. The influence of
contextual factors is quite large because it is
greater than 8-10% as the minimum thre-
shold value for the influence of contextual
factors.

The research results of Zhou et al.
(2023) shows that respondents have uti-
lized preventive care communities. This
study explains that community social capi-
tal and individual social activity partici-
pation are related to preventive behavior in
elderly patients. The intra-class correlation
coefficient (ICC= 13%) shows that respon-
dents' preventive behavior is distributed in
the community where they live.
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