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Background and purpose: Type 2 diabetes mellitus (T2DM) is a chronic disease that
requires active participation of the person to perform self-care. Self-care
behavior requires various drivers to perform effectively. This study aims to
investigate how the basic conditioning factors (BCF) and self-care agency (SCA)
improve the self-care behavior (SCB) of T2DM clients.

Methods: This is a cross-sectional study that involved 195 T2DM clients who were
selected through convenience sampling from three public health centers (PHCs)
in Surabaya. Questionnaires were used to gather information on basic
conditioning factors (i.e. developmental status, health services, sociocultural,
family support, lifestyle, and environment) and self-care agency (diet, blood
sugar monitoring, physical exercise, treatment, and foot care) For self-care
behavior, we adopted the American Association of Diabetes Educators variables
including healthy eating, being active, monitoring, taking medications, problem-
solving, healthy coping, and reducing risks. We conducted the Structural
Equation Modelling Smart PLS (SEM) Version 3.0 to analyze the interaction of sub-
variables of BCF and SCA that improve the SCB.

Results: The development status, health status, sociocultural, family, and lifestyle
indirectly (where SCA becomes the intermediate factor) influence the
improvement of SCB among T2DM clients. Lifestyle and environmental factors of
SCA are the sub-variables that directly improve the SCB of T2DM clients.
Conclusion: The study concludes that some sub-variables of basic conditioning
factors and self-care agency are influential in improving the quality of self-care
practice of T2DM sufferers. It is advised that empowering T2DM clients to
perform effective self-care management requires drivers from BCF and SCA
factors.
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INTRODUCTION

According to the World Health Organization, the incidence of diabetes mellitus (DM), especially type 2
diabetes mellitus (T2DM), worldwide has been significantly increasing, particularly among low- and middle-
income countries.! The WHO reports that 422 million of the world's population have diabetes, leading to the
death of 1.5 million every year. Furthermore, the International Diabetes Federation claims diabetes will become
a global burden for individuals, families, and countries, projecting 783 million people living with diabetes in
2045.2 The IDF claims that socioeconomic, demographic, environmental, and genetic factors trigger T2DM,
while urbanization, the aging population, poor physical activities, being overweight, and obesity are
contributing factors.

T2DM is a major casualty of morbidity and becomes an economic catastrophe for the individual and the
country. Indonesia sits in fifth place in the world, with the highest population living with DM in 2021. It is
predicted that 19.5 million suffer from DM, estimated to increase to 28.6 million in 2045.% The 2018 Basic
Health Research reported that the prevalence of diabetes mellitus in the Indonesian adult population was 6.9%
in 2013 and rocketed to 8.5% in 2018.*

T2DM is a degenerative and chronic disease that will last a lifetime and becomes a significant burden in
terms of costs such as continuous care management, medicines, and time. The lifetime care of T2DM requires
the cooperation and collaboration of healthcare teams (i.e. doctors, nurses, dieticians, and other health
professionals) and families.>” Apart from the collaboration of medical care teams and families, patients of
T2DM play a vital role during medication, particularly self-medication and care. Empowering patients with
knowledge, motivation, and capacity to manage self-care is essential to improve independence in controlling
and monitoring their disease.®® Patients are expected to perform self-care behaviors (SCB) through sufficient
skills, reliability, and responsibility for their medical care.’® The SCB includes active, healthy coping, eating,
monitoring, problem solving, risk reduction, and taking medication.

SCB is widely practiced in nursing care for non-communicable diseases such as haemodialysis care 112,
hypertension 314, diabetes mellitus 1>%6. The studies above highlighted education level, health beliefs, family
support, perception of the illness, sex, health insurance, marital status, and income as the contributing factors
of SCB. Besides the factors above, SCB is also influenced by basic conditioning factors (BCF) and self-care
agency (SCA). BCF refers to the contribution of developmental status, health services, sociocultural, family
support, lifestyle, and environment to health care management, while SCA includes diet, blood sugar
monitoring, physical exercise, treatment, and foot care.

Studies show that empowering T2DM patients to perform self-care generally relies on one stand-alone
approach or treatment. It is contradicted by the nature of healthcare requiring a combination of various
approaches to reach the optimum outcome of the medication. This study investigates how the basic conditioning
factors (BCF) and self-care agency (SCA) improve the SCB of T2DM clients. Our knowledge about the
combination of BCF and SCA needs to be improved. Therefore, this study will provide a new perspective on
the use of BFC and SCA as drivers in improving the SCB of T2DM clients.

Published by Department of Public Health and Preventive Medicine, Faculty of Medicine, Udayana University|
PHPMA 2023; 11(2): 179-190 | doi: 10.53638/phpma.2023.v11.i2.p06

180


http://dx.doi.org/10.15562/ism.v9i1.155

METHOD

Design and Setting

The research adopts a cross-sectional study approach, that is collecting data from different individuals at
one point in time.!” The data collection was conducted in three PHCs including Kalijudan PHC, Tambak Rejo
PHC, and Pacar Keling PHC in the 3" week of April 2023. The reason for selecting these PHCs relates to the
high visits of T2DM clients, reaching approximately 400 clients in a month or 100 T2DM clients every week
for each PHC.

Population and samples

The data from patient registration in the third week of April 2023 showed that approximately 100 T2DM
patients attended medical care at each PHC every week or 300 T2DM clients in total (population). We used the
Sample Size Calculator software developed by Raosoft,*8 to estimate the representative number of the research
population. The Sample Size Calculator is friendly-user software easy to navigate by only inserting the size of
the population, margin error (5%), and confidence level (95%), and the software will estimate the sample size
needed to represent the population. The sample estimation calculated for 300 population for this study is a
minimum of 169 T2DM clients. The study uses a convenience sampling mechanism to recruit 195 T2DM
clients, exceeding the sample size required. We approached the potential respondents in the waiting room of
the PHCs, introducing ourselves, explaining the research purpose, and requesting their availability to complete
the questionnaire. The convenience sample procedure requires neither inclusion nor exclusion criteria for the
sample instead the availability or agreement of the respondents.*®

Data collection tool and procedures

The data were collected using questionnaires. The questionnaires cover four sections: the general
characteristics of the respondents, BCF (i.e., developmental status, health service, health status, socio-culture,
family support, lifestyle, and environment), and SCA, including diet, medication, exercise, blood sugar
monitoring, and foot care factors. The respondents are required to complete a Likert Scale with four responses:
4 (strongly agree), 3 (agree), 2 (disagree), and 1 (strongly disagree). Furthermore, the questionnaire for SCB
was adopted from the American Association of Diabetes Educators, which involves healthy eating, being
active, monitoring, taking medications, problem-solving, healthy coping, and reducing risks. The instrument
consists of 66 items with answers 4 (very doable), 3 (doable), 2 (less doable), and 1 (not doable).

Upon obtaining permission from the heads of PHCs, the researchers approached potential respondents in
the waiting room. Researchers explained the nature of the research, benefits, and risks incurred to the
respondents and requested their agreement to fill up the questionnaires. After the completion of the
questionnaires, respondents were given a non-monetary token to appreciate their participation.
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Data analysis

Before data collection, the questionnaires were tested in PHCs other than the research sites. The Alpha-
Cronbach test was applied to test the questionnaire's validity and reliability. The test result shows that the three
sections of questions are valid with a coefficient of 0.571 for BSC, 0.665 for SCA, and 0.575 for SCB. In
addition, the test also concludes that the questionnaires are reliable as data collection tools with a coefficient of
0.907 for BSC, 0.859 for SCA, and 0.803 for SCB questions.

A descriptive statistical procedure was deployed to describe the demographic characteristics (i.e., sex,
religion, type of family, and T2DM complication) of the respondents. The procedure is also applied to calculate
the frequency distribution of BCF, SCA, and SCB factors of the T2DM respondents. The Partial Least Squares
(PLS) of Structural Equation Modelling (SEM) version 3.0. analyses the association between BCF, SCA factors
and the SCB. The PLS examines path analysis to what extent the significance level of tested variables including
sample mean (M), Standard Deviation (STDEV), T Statistics, and p-values. If the p-value of the path analysis
is <0.05, the association is considered significant.

Ethical Considerations

Data were collected after obtaining ethical approval from the Ethics and Research Committees at Poltekkes
Kemenkes Surabaya No. EA/1081/KEPK-Poltekkes.Sby/V/2022. The respondents read the informed consent
and signed it if they agreed to participate. Each participant agreed to provide consent after this research was
explained to them. Participants were given the right not to participate in the study. The study has no substantial
risk in any form to the respondents. Respondent is entitled to cancel their participation anytime, whenever they
want.

RESULT

Participants’ demographic characteristics, complication status, BCF, SCA, and SCB

Table 1 describes the demographic characteristics of T2DM clients, and shows that females are the
dominant gender (154 (79%)), and Islam is the religion of most respondents (176 (90.1%)). The education level
of the respondents is varied, where senior high school dominates other educational achievements. The T2DM
patients mostly live with their primary family (78 (40%)) and suffered from complications (120 (61.5%)).

Table 1 also describes the frequency distributions of BCF, SCA, and SCB variables. The sub-variables of
BCF provide positive impacts on the ability of the T2DM client to manage their self-care. Their developmental
status is good (165/195 or 84.6%). The PHC is the most visited health facility when seeking medication.
Regardless of long-life medication, the clients of T2DM live in healthy conditions, especially with full support
from their social relations, surroundings, and family. The significant support received also drives the healthy
lifestyle practiced by T2DM clients.
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Table 1. Demographic characteristics, complication status, BCF, SCA, and SCB of the T2DM clients
Characteristics Category
Socio-Demographic

Sex Male 41 (21.0)
Female 154 (79.0)
Religion Muslim 176 (90.3)
Catholic 3(15)
Christian 16 (8.2)
Education Primary School 52 (26.6)
Junior High School 38 (19.5)
Senior High School 80 (41.0)
University 25 (12.9)
Type of family Extended family 34 (17.4)
Nuclear family 78 (40.0)
Elderly families 28 (14.4)
Living with child 55 (28.2)
Complications of T2DM None 75 (38.5)
Available 120 (61.5)
Basic Conditioning Factor:
Developmental Status Moderate 30 (15.4)
Good 165 (84.6)
Health service Clinics 21 (10.7)
PHC 131 (67.2)
Hospitals 43 (22.1)
Health status Healthy 195 (100)
Unhealthy 0
Socio-culture Supportive 161 (82.6)
Non-Supportive 34 (17.4)
Family support Moderate 11 (5.6)
Good 184 (94.4)
Lifestyle Moderate 12 (6.2)
Good 183 (93.8)
Environment Supportive 195 (100)
Non-Supportive 0
Self-care Agency Low 160 (82.1)
High 35 (17.9)
Self-care Behavior Remaining 15 (7.7)
Increasing 180 (92.3)

The analysis also reveals that the contribution of SCA variables to the behavior of T2DM clients in
effectively organizing their medication at home is considerably low (160/195 or 82.1%). However, the
collaboration of BCF and SCA still conveys significant implications for increasing the clients' independence to
perform self-care for their illness (180/195 or 92.3%).
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Path Analysis of the variables relationship

Table 2 Path Analysis of the relationship between variables

Correlation of variables Original Sample (O) ~ Sample Mean (M) ~ Standard Deviation (STDEV) T Statistics (|O/STDEV|)  pvalues  Description
Environment -> Self-Care Agency -0.028 -0.030 0.086 0.332 0.740  Notsignificant
Environment -> Self-Care Behavior 0.200 0.191 0.097 2.067 0.039 significant
Lifestyle -> Self-Care Agency 0.216 0.216 0.095 2271 0.024 significant
Lifestyle -> Self-Care Behavior 0.242 0.241 0.106 2.292 0.022 significant
Self-Care Agency -> Self-Care Behavior 0.359 0.360 0.074 4.829 <0.001 significant
Family support -> Self -Care Agency 0.222 0.229 0.098 2.265 0.024 significant
Family support -> Self-Care Behavior 0.053 0.053 0.103 0517 0.605  notsignificant
Health service -> Self-Care Agency -0.097 -0.096 0.063 1.540 0.124  Notsignificant
Health service -> Self-Care Behavior -0.054 -0.050 0.062 0.867 0.386  notsignificant
Socio-culture -> Self-Care Agency 0.182 0.182 0.069 2.653 0.008 significant
Socio-culture-> Self-Care Behavior 0.064 0.063 0.073 0.883 0378  notsignificant
Health status -> Self-Care Agency -0.246 -0.242 0.067 3.675 <0.001 significant
Health status -> Self-Care Behavior 0.006 0.007 0.085 0.071 0.943  notsignificant
Development status -> Self-Care Agency -0.091 -0.095 0.081 1.127 0.260 ~ notsignificant
Development status -> Self-Care Behavior -0.083 -0.084 0.073 1139 0.255  notsignificant

The Path Analysis examines the relationship of BCF, SCA, and SCB sub-variables among T2DM clients.
Table 2 resumes the variation of the relation between sub-variables to the main variables. The analysis reveals
that the SCA variable has a significant relation to sub-variables of BCF, including lifestyle (p=0.024), family
support (p=0.024), sociocultural (p=0.008), and health status (p<0.001). On the other hand, the relation between
the sub-variables of BCF, such as environment, health care, and development status to SCA is weak or
insignificant.

The relation between BCF and SCB of T2DM patients is significant in the sub-variables environment
(p=0.039) and lifestyle (p=0.022). Family support, health services, socio-culture, and development status have
weak associations with the independence of T2DM clients to perform their self-care. Regardless of the variation
of the sub-variables relationship, the analysis resumes the strong association between SCA and SCB of the
T2DM clients.

Table 3 shows that the sub-variables of BCF, namely health status, socio-culture, family support, and
lifestyle, have strong associations as the drivers of SCA of T2DM clients. Lifestyle and environment are the
only sub-variables of BCF that significantly influence the SCB of the clients. Finally, the model analysis
concluded the significant association between BCF, SCA, and SCB (p<0.001).
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Table 3. Correlation between basic conditioning factors, self-care agency, and self-care behavior among
T2DM clients.

Original Sample (O) T Statistics (|O/STDEV) p

Health status =» Self Care Agency -0.26 3.61 <0.001
Sociocultural =» Self Care Agency 0.16 2.50 0.01
Family support=>» Self Care Agency 0.22 2.37 0.02
Lifestyle =» Self Care Agency 0.18 2.13 0.03
Lifestyle =» Self Care Behavior 0.24 2.56 0.01
Environment =» Self Care Behavior 0.19 2.00 0.05
Self-Care Agency = Self-Care Behavior 0.38 5.43 <0.001

The final model of the relationship of SCF, SCA and SCB of T2DM clients

The GoF test validates the inner model produced in Figure 1 by calculating the predictive relevance (Q2).
The Q2 value is 0.2422 (Q2>0), which concludes that the model has a good prediction. The Standardized Root
Mean Square Residual (SRMR) value is 0.047, below 0.05, which declares that the model is excellent and fit

to describe the association of variables.

Basic Conditioning Factor :

Health Status — =
2.50
sociocultural —_
2.37
Family System //
2:13
lifestyle 4/
[ 2.6

Environment

Self-Care Agency

5.42

\

y

s Self-Care Behavior

Figure 1. The final model correlation between basic conditioning factors, self-care agency, and self-care
behavior among T2DM clients.
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DISCUSSION

T2DM disease is a long-life health problem and becomes an increasing burden for the sufferers and their
families. It takes a certain amount of resources in terms of funding and various non-monetary aspects (i.e.,
social capital, time, psychology, and well-being). It is costly for T2DM to attend continual health care in health
facilities. Among chronic illness patients, improving the independence of care is crucial to improving the quality
of life and well-being, minimizing morbidity, mortality, the price of medical care, and also readmission to health
facilities.?0?! Self-care management reduces the complication risks among T2DM clients.?

SCB required driving factors to perform effectively. The drivers include sufficient skills, reliability, and
responsibility for their medical care.’® This study explores various factors, especially BCF and SCA, that
contribute to improving the SCB among T2DM clients. The components of BCF include developmental status,
health services, sociocultural, family support, lifestyle, and environment to health. These factors are predicted
to directly influence and increase SCB or indirectly influence SCB through the mediating factors of SCA, such
as diet, blood sugar monitoring, physical exercise, treatment, and foot care.

The new model driven by the data analysis reveals health status, socio-culture, and family system; the
lifestyle of BCF indirectly influenced the improvement of SCB where SCA factors (i.e., diet, blood sugar
monitoring, physical exercise, treatment, foot care) become the mediating factors. Lifestyle also directly and
indirectly influences the improvement of SCB, while the environment is the only factor directly influencing the
increase of SCB performance.

The study shows that health status significantly improves the SCB of T2DM clients. Health status refers to
the perception of the T2DM clients of their existing health condition. The T2DM (195) clients perceived
themselves as being healthy. The association of health status to SCA is strongly shown by their willingness to
take care of their illness through good diet, medication, exercise, blood sugar monitoring, and foot care. Positive
perception of health status predicts overall self-care?® and adherence to treatment among patients with T2DM.?*
Negative perception of the illness, on the other hand, worsens the health status and well-being of patients,2>26

Sociocultural background significantly influences the lifespan of an individual, including the ways people
perceive and treat health and diseases, including their health-seeking.?” The social dimension refers to the
standard of living, behavior, and economic conditions, while the cultural aspect of health care refers to the
perception and the ways health.?®

The model produced in this study proves the role of the sociocultural aspect as the driver of SCB among
T2DM in Surabaya. The 161 (82.3%) T2DM clients at the research sites claim they obtained significant support
from their surroundings during the medication process.

The sociocultural factors influence T2DM patients' self-care, such as diet, medication, exercise, blood
glucose monitoring, and foot care. Cultural context shapes health beliefs and practices, while social networks
and systems are essential in encouraging or maintaining positive health behaviors and outcomes.?® Failure to
position sociocultural aspects in health care improves the adverse outcomes of medication.’® Adequate
sociocultural support improves the confidence of T2DM clients to perform self-care for their illness. A study in
Nigeria found the importance of integrating sociocultural aspects to reduce the fear of medication, stigma, a
perception that diabetes is an incurable illness, and the inability to perform self-care at home.3!

Since self-care management of T2DM occurs within families, it is crucial to involve the family in the

Published by Department of Public Health and Preventive Medicine, Faculty of Medicine, Udayana University|
PHPMA 2023; 11(2): 179-190 | doi: 10.53638/phpma.2023.v11.i2.p06

186


http://dx.doi.org/10.15562/ism.v9i1.155

ORIGINAL ARTICLE

medication process of T2DM. This study infers the majority of the T2DM sufferers reported that their families
have substantial support in diet, blood sugar monitoring, physical exercise, treatment, and foot care. Family
provide social support for their members suffering from diseases or illnesses through emotional, instrumental,
informational, and appraisal.®> The T2DM clients experience barriers to performing everyday life, including
working, social engagement, and various physical activities. Therefore, families should be available to assist
T2DM clients in improving their self-confidence to manage their health care. T2DM clients need to feel the
presence of family to encourage them to take good care of themselves to produce optimum health outcomes.

Family support helps improve the quality of life and reduce physical and psychological complications in
people with T2DM.23 Joelianti describes that family support significantly influences the T2DM client in self-
management of care by taking herbal medicines.* Adherence to control over blood sugar is inseparable from
the full support of the families of T2DM clients.®®> Furthermore, the habit of "eating together" within a family
is an example of family support that is more powerful than medication adherence and physical activity among
T2DM in Kathmandu, Nepal.36

The lifestyle of the T2DM clients also influences the SCB. The statistical analysis reveals that 183 (93.8)
of the T2DM have an excellent lifestyle. The lifestyle significantly influences the SCA (p=0.033) and (p=0.011)
for SCB. A healthy lifestyle includes a healthy, balanced diet, regular exercise, and avoiding toxic habits such
as smoking, alcohol, and unsafe sex activity.3-3 For T2DM clients, maintaining a good health status requires a
healthy lifestyle. As an insulin-dependent, consuming a balanced diet is necessary for T2DM clients. Adherence
to a healthy diet is still a challenge for T2DM due to poor understanding, implementation, and maintenance of
the best practices of a healthy diet.>® Knowledge of a good diet is frequently associated with SCB and adherence
to a good diet.*® Insulin resistance and the development of T2DM have a strong association with a poor
lifestyle.*! Self-care agencies require patients to modify diet, exercise, blood sugar checks, medication, and foot
care.*

The environment has a significant burden on T2DM incidence. Modifying the environment, including the
self-care practice, is effective for T2DM management. Self-care practice also depends on the environment
where the T2DM sufferer lives, both social and physical or natural environment. This study verifies that the
environment significantly influences the SCB of T2DM, with p=0.046. The availability of a supportive
neighborhood environment (i.e., access to healthy food, social support, and neighborhood aesthetics) for T2DM
care motivates the client to perform self-care for their illness.*® A stressful environment is a predictor of the
quality of life and well-being of T2DM clients. Living in crowds, stressful, and unsafe surroundings become
barriers for T2DM client to perform effective self-care for their illness.

The study bears some limitations. The model produced in the study is unable to explore in detail why some
components of BCF such as developmental status, health services, sociocultural, family support, and lifestyle
indirectly influence the SCB of T2DM clients. Furthermore, the study also needs to explain the contributing
factors of lifestyle and environment that directly influence the SCB of the T2DM clients.

CONCLUSION

The study concludes that BCF and SCA factors directly and indirectly influence SCB. The SCB is indirectly
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influenced (SCA as bridging factors) by health status, socio-culture, family system, and lifestyle, except the
developmental status of the T2DM client. Furthermore, the environment has directly influenced the SCB
performance of the T2DM clients. It infers that environment (both physical and social) is a significant
determiner influencing the willingness of the T2DM client to be independent in caring for their illness.

It is advised to involve BCF and SCA factors to improve the willingness of T2DM clients to perform their
self-care. Planned and focused health education is necessary to promote SCB among T2DM clients.
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