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ABSTRACT

Background: Diabetes mellitus (DM) is a priority disease that not only requires control efforts
but is also important for prevention efforts. Complications that occur in type II DM patients can be
prevented with tertiary preventive behavior. This tertiary preventive behavior can be done by
applying the Information Motivation Behavior (IMB) skill model. The purpose of this study is to
explore the influence of the application based on the IMB model on tertiary prevention behavior in
type II DM patients.

Subjects and Method: This study is cross sectional from April-May 2024. The sample used was
200 type 2 DM patients aged >18 years and selected by random sampling technique at the Blora
Health Center, Central Java. The dependent variable was the tertiary preventive behavior of type 2
DM patients. The independent variables were information, motivation and behavioral skills. Data
collection using questionnaires and data analysis using path analysis with Stata 13.

Results: Tertiary preventive behavior of patients with type 2 diabetes mellitus was directly
influenced by behavioral skills (b= 5.80; CI 95%= 4.73 to 6.87; p <0.001), information (b= 1.25; CI
95%= 0.01 to 2.50; p= 0.047) and gender (b= -1.60; CI 95%= -0.60 to -2.59; p= 0.002). Tertiary
preventive behavior of type 2 DM patients through behavioral skills is indirectly influenced by
information, motivation, age and education. Information is indirectly influenced by motivation and
education. There was no significant effect on gender on behavioral skills.

Conclusion: Tertiary preventive behavior is directly influenced by behavioral skills, information
and gender. Tertiary preventive behavior is indirectly influenced by information, motivation, age,
and education through behavioral skills. Tertiary preventive behavior is indirectly influenced by
gender and education through information.
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BACKGROUND diseases has not been solved, but the

Indonesia is in an epidemiological transi- problem of Non-Communicable Diseases
tion period where the problem of infectious (NCDs) has become a problem that must
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also be solved. Based on the results of the
2018 Basic Health Research (Riskesdas),
there is an increase in the prevalence of
NCDs in Indonesia when compared to the
results of Riskesdas in 2013 (Ministry of
Health of the Republic of Indonesia, 2018).
Indonesia ranks seventh in the world with
the highest diabetes rate of 10.7 million
sufferers after China, India, Pakistan, USA,
Mexico, and Brazil.

The number of diabetics in Indonesia
is predicted to increase to 16.6 million
patients by 2045, the majority of whom are
dominated by type II diabetics according to
the ninth edition of the IDF (International
Diabetes Federation) 2019 (IDF, 2019).

Based on data from the Central Java
Provincial Health Office, it is reported that
the prevalence of the number of people with
diabetes mellitus in Central Java Province
in 2021 is 618,546 people and 91.5% have
received health services according to
standards. There are 11 districts/cities with
a 100% percentage of health services for
people with diabetes mellitus (Central Java,
2021). In Blora Regency, in 2020 there was
a percentage of non-communicable diseases
diabetes mellitus as many as 11,941 people.
The increasing prevalence of diabetes melli-
tus indicates a healthy lifestyle (healthy
diet; regular exercise; the dangers of
smoking; etc.) that is lacking, so it is
necessary to carry out early prevention and
control of Diabetes mellitus (BPS, 2020).

Diabetes is a serious threat to global
health regardless of socioeconomic status
or the country in which it lives. People with
diabetes are at risk of a number of serious
and life-threatening complications leading
to an increased need for medical care, a
decrease in quality of life, and excessive
stress on families. If not treated properly,
diabetes and its complications can lead to
frequent hospitalizations and premature
death. Globally, diabetes is included in the

top 10 causes of death (IDF, 2019).

Diabetes mellitus is a high risk to
public health and threatens the healthcare
system. The effects of exposure to type 2
diabetes mellitus show an increase in the
occurrence of severe complications that
cause a decrease in a person's quality of life
(Gillani et al., 2019). Diabetes mellitus is a
priority disease that not only requires
control efforts but is also important to carry
out prevention efforts. Complications that
occur in type 2 DM patients can be pre-
vented by tertiary preventive behavior. This
tertiary preventive behavior can be done by
applying the Information Motivation Beha-
vior skill model.

The  information-motivation-beha-
vioural skills (IMB) model was used in this
study for the development and evaluation
of an intervention to address the factors
mentioned above and encourage the use of
non-pharmaceutical interventions. Infor-
mation is the theoretical basis for changing
patient behavior and the basis for the
implementation of actions. Motivation
includes personal motivation and social
motivation; Personal motivation refers to
the patient's attitude towards health beha-
viors, while social motivation is based on
the perception of social norms and social
support to make behavioral changes. Beha-
vioral skills refer to the objective skills and
self-efficacy of patients that allow them to
implement behavior change effectively. The
IMB model explains that information, moti-
vation, and behavioral skills are determi-
nants of preventive behavior and have been
utilized in previous research on health and
risk behaviors (Fisher et al., 2009)

The model can improve adherence to
changes in self-care behavior and quality of
life. In recent years, several studies have
used the IMB model in interventions in
type 2 DM patients and found that the
model can effectively improve the self-
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management rate of type 2 DM patients
(Yao et al., 2021).

Therefore, this study aims to explore
the influence of the application based on
the IMB model on tertiary prevention
behavior in type 2 DM patients.

SUBJECTS AND METHOD

1. Study Design

This was a cross-sectional study conducted
at the Blora Health Center, in April-May
2024.

2. Population and Sample

The study population was type 2 diabetes
mellitus patients. A sample of 200 type 2
DM patients was selected by simple random
sampling.

3.Variables

Dependent variables of tertiary preventive
behavior. The independent variables are
information, motivation and behavioral
skills.

4.0perational Definition of Variables
Tertiary Preventive Behavior: Indivi-
dual actions that arise as an effort to apply
motivational information and behavioral
skills in Type 2 DM patients in daily life.
Information: Knowledge of Type 2 DM
patients regarding Type 2 DM disease and
tertiary preventive behaviors in daily life.
Motivation: The drive or will of the Type
2 DM patient to perform tertiary preventive
behaviors in daily life

Behavioral skills: The ability of Type 2
DM patients to perform preventive beha-
viors in daily life

5.Study Instrument

The research instrument used for data
collection is using a questionnaire.

6.Data Analysis

Univariate analysis was carried out with the
aim of determining the frequency distribu-
tion and percentage of each variable
studied, namely Information Motivation
Behavior skill including information,
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motivation and behavioral skills for tertiary
preventive behavior. The next analysis is
bivariate which is carried out on each
exogenous variable, namely Information
Motivation Behavior skill for endogenous
variables, namely tertiary preventive
behavior and multivariate analysis using a
pathway analysis model.

7. Research Ethics

Research ethics including informed consent,
anonymity, and confidentiality, are handled
with care throughout the research process.
The approval letter for the research ethics
permit was obtained from the Research
Ethics Committee of Dr. Moewardi Hospital
in Surakarta on March 26, 2024 with the
number 874/I1I/HREC/2024.

RESULTS
This research was carried out in April-May
2024 in 200 elderly people with type 2 DM
in the Blora Health Center area.
1. Sample Characteristics
Table 1 shows that as many as 141 research
subjects (70.5%) are female and 59 research
subjects (29.5%) are male. Patients aged
<57 years were 99 study subjects (49.5%)
and 111 study subjects (55.5) were =57 years
old. Patients with elementary education
were 76 research subjects (36.2%), junior
high school education as many as 39
research subjects (18.6%), high school
education as many as 64 research subjects
(30.5%) and as many as 31 research
subjects (14.8%) with university education.
For the type of work of non-working
patients as many as 30 research subjects
(23.3%), as housewives as many as 53
research subjects (25.2), ASN/TNI/POLRI/
BUMN as many as 17 research subjects
(8.1%), retirees as many as 15 research
subjects (7.1%), self-employed as many as
46 research subjects (21.9%), and those
who have jobs as farmers or traders as
many as 49 research subjects (14.3%).
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Table 1. Sample Characteristic Description

Variable Category Frequency (n) Percentage(%)
Gender Male 33 16.5
Female 162 83.5
Age (year) <66 94 47
>66 106 53
Education Level Primary school 37 18.5
Junior high school 80 40
Senior high school 69 34.5
College 14 7
Occupation Housewife 83 41.5
Farmer/Merchant 99 49.5
Pensioner 18 9

2. Univariate Analysis

Table 2 shows the information score about
the tertiary preventive behavior of good
Type 2 DM patients as many as 194 people
(97%), and information about the tertiary
preventive behavior of bad Type 2 DM
patients as many as 6 people (3%). The
majority of research subjects received high
motivation as many as 199 people (99.5%),
3. Bivariate Analysis

while research subjects with low motivation
scores were 1 person (0.5%). Subjects with
good behavior skills were 199 people
(99.5%), while subjects with poor behavior
skills were 1 person (0.5%). Subjects with
good tertiary preventive behavior were 191
people (95.5%), while subjects with poor
behavioral skills were 9 people (4.5%).

Table 3. Bivariate analysis of the relationships of information, motivation, and
behavioral skills on tertiary preventive behavior.

Variable Frequency (n) Percentage (%)
Information

Good 194 97
Poor 6 3
Motivation

Good 199 99.5
Poor 1 0.5
Behavioral skills

Good 199 99.5
Poor 1 0.5
Tertiary preventive behavior

Good 191 95.5
Poor 9 4.5

Information on Tertiary Preventive
Behavior

The information had a positive relationship
with the tertiary preventive behavior of
Type 2 DM patients and the relationship
was statistically significant. Each increase
in one unit of information will be followed

by an increase in tertiary preventive beha-
vior of Type 2 DM patients by 5.0 units
(OR=5.0; C1 95% = 2.48 to 7.52; p <0.001).
With a confidence level of 95%, every
increase in one unit of information will be
followed by an increase in tertiary preven-
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tive behavior of DM Type 2 patients from
2.48 to 7.52.

Motivation for Tertiary Preventive
Behavior

Motivation has a substantial relationship
with the tertiary preventive behavior of
Type 2 DM patients and the relationship is
statistically significant. Each increase in
motivation unit will be followed by an
increase in tertiary preventive behavior of
Type 2 DM patients by 4.67 units (OR=
4.67; C1 95% = 1.80— 7.55; p = 0.002). With
a confidence level of 95%, every increase in
one unit of motivation will be followed by
an increase in tertiary preventive behavior
of Type 2 DM patients from 1.80 to 7.55.

Table 3. Bivariate Analysis

Behavioral Skills Against Tertiary
Preventive Behavior

Behavioral skills had a positive relationship
with tertiary preventive behavior of Type 2
DM patients and the relationship was
statistically significant. Each increase in
one unit of behavioral skills will be followed
by an increase in tertiary preventive beha-
vior of Type 2 DM patients by 8.18 units
(OR = 8.18; CI1 95% = 6.81—-9.54; p <0.001).
With a confidence level of 95%, every
increase in one unit of behavioral skills will
be followed by an increase in tertiary
preventive behavior of DM Type 2 patients
6.81 10 9.54.

. 95% CI
Variables OR Lower limit Upper limit P
Information 5.0 2.48 7.52 <0.001
Motivation 4.67 1.80 7.55 0.002
Behavioral skills 8.18 6.81 9.54 <0.001

Table 3 shows the results of multivariate
analysis where in this study uses path
analysis on variables of information,
motivation, behavioral skills and tertiary
preventive behavior.

Information on Tertiary Preventive
Behavior of Type 2 DM Patients
Information directly affects the behavioral
skills of DMT2 patients. Each increase of 1
unit of information score will be followed
by an increase in behavioral skills in DM
Type 2 patients by 4.07 units (b= 4.07; CI
95%= 2.92 to 5.21; p<0.001).

Motivation for Behavioral Skills of
Type 2 DM Patients

Motivation has a direct effect on the
behavioral skills of DMT2 patients. Each
increase of 1 unit of motivation score will be
followed by an increase in behavioral skills
in Type 2 DM patients by 1.81 units (b=
1.81; CI 95%= 0.72 to 2.91; p= 0.001).

Gender Behavioral Skills of Type 2
DM Patients

There was a difference in tertiary
preventive behavior scores between male
and female patients, but it was not
statistically significant. Female patients had
an average tertiary preventive behavior
score of -0.41 units lower than that of men
(b= -0.41; CI 95%= -0.67 to -1.49; p=
0.459).

Age on Behavioral Skills of Type 2
DM Patients

Age has a direct effect on the behavioral
skills of DMT2 patients. Each increase of 1
age unit will be followed by a decrease in
the behavioral skills score of 1.78 (b= -1.78;
CI 95%= -0.69 to -2.87; p= 0.001).
Education on Behavioral Skills of
Type 2 DM Patients

Education has a direct influence on the
behavioral skills of DMT2 patients. Every
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increase of 1 unit of educational scot will be
followed by an increase in behavioral skills
by 2.02 units (b= 2.02; CI 95%= 0.82 to
3.22; p= 0.001).

The Effect of Behavioral Skills on
Tertiary Preventive Behavior of Type
2 DM Patients

Behavioral skills have a direct influence on
the tertiary preventive behavior of DMT2
patients. Every 1 unit increase in behavioral
skills will be followed by an increase in
tertiary preventive behavior by 5.80 units
(b= 5.80; CI 95%= 4.73 to 6.87; p<0.001).
Information

On Tertiary Preventive Behavior of
Type 2 DM Patients

Information directly affects the tertiary
preventive behavior of DMT2 patients.
Every increase of 1 unit of information will
be followed by an increase in the tertiary
preventive behavior score of 1.25 units (b=
1.25; CI 95%= 0.01 to 2.50; p= 0.047).

@2_4

Gender on Tertiary Preventive Beha-
vior of Type 2 DM Patients

Gender directly affects the behavioral skills
of DMT2 patients. Women were 1.60 units
less likely to experience a 1 unit increase in
behavioral skills (b= -1.60; CI 95%= -0.60
to -2.59; p= 0.002).

Motivation for Type 2 DM Patient
Information

Motivation directly affects the tertiary pre-
ventive behavior of DMT2 patients. Every 1
unit of motivation increase will be followed
by an increase in information by 2.95 units
(b= 2.95; CI1 95%= 1.82 t0 4.09; p <0.001).
Education on Type 2 DM Patient
Information

Education has a direct influence on tertiary
preventive behavior of DMT2 patients.
Every 1 unit increase in education will be
followed by an increase in information of
3.66 units (b = 3.66; 95% CI = 2.57 to 4.76;
p <0.001).
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Figure 1. Structural Model Analysis of Information Motivation Behavior Skill
with Tertiary Preventive Behavior of Elderly DM Type 2
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Table 3. Results of analysis of information motivation behavior skills pathways
with tertiary preventive behavior of elderly DM type 2

Path CI 95%
. Independent .
Dependent Variable Vz{) ribel Coeizlli)?ent Lower Limit Upper Limit P
Direct Effect
Behavioral skills < Information 4.07 2.92 5.21 <0.001
< Motivation 1.81 0.72 2.01 0.001
< Gender -0.41 -1.49 0.67 0.459
< Age -1.78 -2.87 -0.69 0.001
< Education 2.02 0.82 3.22 0.001
Indirect Effect
Tertiary preventive < Behavioral skills 5.80 4.73 6.87 <0.001
behavior & Information 1.25 0.01 2.50 0.047
< Gender -1.60 -2.59 -0.60 0.002
Information < Motivation 2.95 1.82 4.09 <0.001
< Education 3.66 2.57 4.76 <0.001

N observation: 200
Likelihood ratio= 296.77

DISCUSSION

Based on the analysis in table 4.5, there is a
direct influence of information on the
behavioral skills of DMT2 patients. Each
increase of 1 unit of information score will
be followed by an increase in behavioral
skills in DM Type 2 patients by 4.07 units
(b= 4.07; CI 95%= 2.92 to 5.21; p<0.001).
This can be interpreted that the behavioral
skills in Type 2 DM patients will increase by
4.07 units if there is an increase of 1 unit of
information score.

This research is in line with Chen et
al. ( 2018) which stated that information is
a prerequisite for healthy behavior in the
IMB model. Researchers have shown that
information can directly influence the self-
management behavior of diabetic patients,
and that high-level knowledge related to
diabetes is beneficial for patients' glycemic
control (Chen et al., 2018). In addition,
sufficient diabetes-related information can
improve medication adherence and regular
glycemic monitoring of DMT2 patients,
which will also help avoid exacerbation of
the disease (Qin et al., 2017).

Information data collection was
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carried out by interviews that aimed to
communicate patients and evaluate their
cognitive abilities regarding knowledge of
type 2 diabetes mellitus. According to
researchers, the information possessed by
type 2 DM patients is very influential with
daily behavior skills, especially to maintain
blood sugar stability.

There was a direct influence of moti-
vation on the behavioral skills of DMT2
patients. Each increase of 1 unit of moti-
vation score will be followed by an increase
in behavioral skills in Type 2 DM patients
by 1.81 units (b= 1.81; CI 95%= 0.72 to 2.91;
p= 0.001). This can be interpreted that
behavioral skills in Type 2 DM patients will
increase by 1.81 units if there is an increase
of 1 unit of motivation score.

The motivations in this discussion
include personal motivation and social
motivation, which are independent and
direct predictors of self-management beha-
vior in Type 2 DM patients (Gao et al.,
2013). Positive motivation can increase
physical activity and healthy eating in
patients with Type 2 DM (Meunier et al.,
2016). The above statement is in line with
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the results of this study which states that
behavioral skills will increase along with
increased motivation in type 2 DM patients.

There was a difference in tertiary pre-
ventive behavior scores between male and
female patients, but it was not statistically
significant. Female patients had an average
tertiary preventive behavior score of -0.41
units lower than that of men (b= -0.41; CI
95%= -0.67 t0 -1.49; p= 0.459).

A study states that women appear to
be more sensitive to predictors and
contexts of the social environment, such as
education, income, and employment, for
the development of future diabetes risk
(Ciarambino et al., 2022). This has an effect
on the decline in the behavioral skills of
type 2 DM patients, especially those who
are female.

There is a direct effect of age on the
behavioral skills of DMT2 patients. Each
increase of 1 age unit will be followed by a
decrease in the behavioral skills score of
1.78 (b= -1.78; CI 95%= -0.69 to -2.87; p=
0.001). This can be interpreted that the
behavioral skills of type 2 DM patients will
decrease by 1.79 times for every increase in
the age of type 2 DM patients.

People diagnosed with diabetes at an
older age are more likely to have adverse
cardiovascular risk factors compared to
those diagnosed at a younger age. Because
increasing age is a strong predictor of
vascular complications, with the same
duration of diabetes, people diagnosed at a
younger age tend to have a lower risk of
absolute events compared to people diag-
nosed at an older age (Nanayakkara et al.,
2021).

There is a direct influence of educa-
tion on the behavioral skills of DMT2 pati-
ents. Every increase of 1 unit of educational
scot will be followed by an increase in
behavioral skills by 2.02 units (b= 2.02; CI
95%= 0.82 to 3.22; p= 0.001). This can be

interpreted that behavioral skills in Type 2
DM patients will increase by 2.02 units if
there is an increase of 1 unit of educational
score.

Research conducted by Shiferaw et al
in 2021 stated that higher education can
reduce HBA1c levels (Shiferaw et al., 2021).
Individuals with higher levels of education
are more likely to proactively seek and
utilize physical health screenings, leading to
increased access to general medical care
and early detection of Health-related condi-
tions (Liao et al., 2023).

This is in line with the results of
research conducted by researchers where
DM type 2 patients who have higher educa-
tion are more likely to have good behavior
skills so that they can better control their
daily lifestyle.

There is a direct influence of beha-
vioral skills on Tertiary Preventive Behavior
of DMT2 patients. Every 1 unit increase in
behavioral skills will be followed by an
increase in tertiary preventive behavior by
5.80 units (b= 5.80; CI 95%= 4.73 to 6.87;
p<0.001). This can be interpreted that
tertiary preventive behavior in Type 2 DM
patients will increase by 5.08 units if there
is an increase of 1 unit of behavioral skill
score.

Behavioral skills consist of personal
objective skills and self-efficacy, which are
also positively related to diabetes self-
management behavior. Behavioral skills are
also positively related to T2DM self-care
behavior (Yao et al., 2019). Behavioral skills
have mediated the relationship between
information and behavior, and motivational
behavior (Gao et al., 2013). This is related
to the results of research conducted by
researchers which stated that behavioral
skills have an effect on tertiary preventive
behavior.

There is a direct influence of infor-
mation on the tertiary preventive behavior
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of DMT2 patients. Every increase of 1 unit
of information will be followed by an
increase in the tertiary preventive behavior
score of 1.25 units (b= 1.25; CI 95%= 0.01
to 2.50; p= 0.047). This can be interpreted
that tertiary preventive behavior in Type 2
DM patients will increase by 1.25 units if
there is an increase of 1 unit of information
score.

The results of this research analysis
are in line with research conducted by Chai
et al. in 2018 which stated that the better a
person's information about DM, the better
a person is on a DM diet. In addition,
changes in a person's behavior can also
control the condition of their disease, so
that they can survive longer with a good
quality of life (Chai et al., 2018). The infor-
mation obtained by Type 2 DM patients will
affect tertiary preventive behavior so that
patients can control their body condition.

There was a direct influence of gender
on the behavioral skills of DMT2 patients.
Women were 1.60 units less likely to expe-
rience a 1 unit increase in tertiary preven-
tive behavior (b= -1.60; CI 95%= -0.60 to -
2.59; p= 0.002).

A study states highlighting women's
specific considerations such as the high
prevalence of obesity, lack of physical acti-
vity, and concerns about diabetes diagnosis.
This lifestyle change intervention may
provide better outcomes in the manage-
ment of DMT2 in women. Given the trend
of poor glucose control during the perime-
nopausal period, glycemic management
should be improved during this period to
prevent or delay diabetes complications in
women (Pradeepa et al., 2023).

There was a direct influence of moti-
vation on the tertiary preventive behavior
of DMT2 patients. Every 1 unit of motiva-
tion increase will be followed by an increase
in information by 2.95 units (b= 2.95; CI
95%= 1.82 t0 4.09; p <0.001). This can be

interpreted that the information in Type 2
DM patients will increase by 2.95 units if
there is an increase of 1 unit of motivation
score.

Motivation is an individual's behavior
or attitude to satisfy his needs, it is because
basically manumur has needs and desires.
Motivation is also a person's thinking in
looking at a task or target (Nashrullah et al.,
2021). A person who has high motivation
will increase his curiosity about something.
This is in line with the results of the study
where information in type 2 DM patients
will increase if motivation also increases.

There is a direct influence of educa-
tion on the tertiary preventive behavior of
DMT 2 patients. Every increase of 1 educa-
tional unit will be followed by an increase in
information by 3.66 units (b= 3.66; CI
95%= 2.57 to 4.76; p<0.001). This can be
interpreted that the information in Type 2
DM patients will increase by 3.66 units if
there is an increase of 1 unit of education
score.

A person who has a higher education
will obtain more information about this
according to research conducted by Friis et
al. (2016). The ability to understand health
information, significantly mediates the
relationship between educational attain-
ment and health behaviors and that patient
education and other preventive interven-
tions, such as public health interventions,
can help improve health behaviors, reduce
health service disparities, and improve
health (Friis et al., 2016).
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