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Abstract: Health Locus of Control (HLC) is an individual belief in controlling current health conditions,
which is possibly determined by internal or external factors. Belief in the source of health control will
influence the effectiveness of diabetes self-care management. This study aimed to analyze the
correlation between Internal Health Locus of Control (IHLC), Powerful others Health Locus of Control
(PHLC), and Chance Health Locus of Control (CHLC) with self-care behavior in type 2 diabetes mellitus
patients. This research applied an observational analytic design with a cross-sectional approach. A total
of 84 respondents were enrolled in this study by using the consecutive sampling technique. Data
collection was conducted by administering questionnaires of the Multidimensional Health Locus of
Control Scale (MHLCS) and Summary of Diabetes Self Care Activities (SDSCA). Data were analyzed by
using the Pearson correlation test with a significance level of 0.05. The result showed that PHLC had the
highest score of the mean value (26.95) compared to IHLC (25.55) and CHLC (19.25). The mean value
of self-care behavior was 3.5. There was significant positive correlation between IHLC and self-care
behavior (p-value: 0.001; r: 0.485), significant negative correlation between PHLC and self-care
behavior (p-value: 0.048; r: -0.217), and significant negative correlation between CHLC and self-care
behavior (p-value: 0.001; r: -0.350). The higher the IHLC score in type 2 DM patients, the better the
patient's self-care behavior. However, the higher the PHLC or CHLC score in type 2 DM patients, the
lower the patient's self-care behavior. Patients with high THLC depend on themselves and have
awareness of the importance of health. This study suggests the importance of assessing the patient's
HLC and providing psychoeducation about HLC, control behaviors, and self-awareness to optimize
diabetes self-care in type 2 diabetes mellitus patients.

Keywords: type 2 diabetes mellitus, health locus of control, self-care behavior

1. Introduction

Diabetes Mellitus (DM) is not only a disease problem for citizens in developed countries but also a
problem for citizens in developing countries including Indonesia. This disease no longer dominates the
old age group, but the younger age group (Fitri, 2015). DM is a group of metabolic disorders characterized
by hyperglycemia that occurs due to abnormalities in insulin secretion, insulin action, or both (American
Diabetes Association [ADA], 2010). If the disease is left without taking preventive actions or appropriate
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treatments, it will result in complications that can be a serious threat to diabetes patients, namely
blindness, kidney failure, and diabetic foot ulcer (gangrene) (Indonesia Departement of Health, 2013).

Data on the incidence of DM according to the International Diabetes Federation ([IDF], 2015) states
that in 2015 there were 415 million people diagnosed with diabetes worldwide. Indonesia ranks 7th as
the largest number of people with diabetes in the world in 2015. There are 10 million cases of diabetes
incidence in Indonesia aged 20-79 years (IDF, 2015). The prevalence of diagnosed diabetes in East Java
is 2.1%. The results of basic health research show that residents in rural areas diagnosed with DM are
almost the same as those in urban areas (Indonesia Ministry of Health, 2013).). According to data from
the Jember Regency Health Office, the number of DM patient visits to the Public Health Center in the
Jember Regency area from January to November 2016 was recorded as many as 9,982 visits.

DM is a complex chronic disease that requires continuous treatment. According to the World Health
Organization ([WHO], 2016) states that a simple lifestyle such as maintaining ideal body weight,
continued physical activity, diet, and avoiding smoking is proven to be more effective in preventing
diabetes and delaying complications. Therefore, effective diabetes management is needed, one of which
is self-care behavior such as diet control, glycemic control, foot care, and regular exercise (Kusniawati,
2011). However, previous studies have shown that self-care performed by diabetes patients is still not
optimal. Kusniawati's research (2011) shows that the average value of self-care performed by DM
patients is 4.9 days a week. The results of this study indicate that each diabetes self-care activity has not
been fully implemented, namely 7 days a week. Research by Maghfirah etal. (2015) showed that the level
of self-care behavior of diabetes patients was moderate (60%). The results of research by Desalu et al.
(2011) on 352 respondents showed 174 respondents (49.4%) had bad practices in diabetic foot care.

Health Locus of Control (HLC) is a person's degree of confidence whether their health is controlled
by internal or external factors (Khatoon, 2012). Locus of control is classified into an internal locus of
control which consists of internality and external locus of control which consists of Powerful Others and
Chance (Levenson 1973 in Lefcourt (1981). When a person has an internal locus of control (IHLC), they
believe that the source of control of reinforcement is completely dependent on oneself which will
produce certain behaviors in accordance with their expectations. Someone who has a powerful others
locus of control, they believe that the source of control of reinforcement is entirely dependent on the
strength of others which will produce certain behaviors in accordance with their expectations. Likewise,
someone who has a locus of control chance, they believe that the source of control of reinforcement is
completely dependent on luck, fate or destiny which in turn will produce certain behaviors according to
their expectations. People with external locus of control, either powerful others or chance, they believe
that they are powerless against outside forces (Schultz & Schultz, 2005).

In a study by Nawafa'h and Mansour (2015) in type 2 DM patients, there was a significant and
positive relationship between HLC and self-efficacy with the highest average score being on the Powerful
others Health Locus of Control (PHLC) of 30.9 which indicates the patient believes that their health
outcomes depend on others rather than themselves or because of luck. In the study of Abredari et al.
(2015) found a direct relationship between Internal Health Locus of Control (IHLC) and diabetic foot self-
care (p <0.001), which means that patients believe that their role in their health is correlated with higher
scores in diabetic foot self-care. Besides, there is an inverse relationship between PHLC with diabetic foot
self-care and Chance Health Locus of Control (CHLC) with diabetic foot self-care.

Research conducted by Safitri (2013) regarding dietary adherence of type 2 DM patients in terms of
locus of control shows that respondents who have IHLC have high adherence compared to subjects who
have powerful others locus of control and chance locus of control. A person with IHLC will tend to work
hard to take measures to recover, trying to find solutions to problems. Someone with external HLC
(powerful others or chance) will be more passive because they believe that external factors control them
(Adnyani et al., 2015). Based on the background, the researcher conducted a study on the relationship
between HLC and self-care behavior in type 2 DM patients.

2. Literature Review

Health Locus of Control

Locus of control refers to an individual's condition that links their success and failure. When a
person perceives the locus of control in himself, it will result in greater achievement in their life because
their potential can be utilized so that they become more creative and productive (Forte, 2005). Rotter
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(1966) defines a locus of control as to whether individuals believe that situations or events that occur
under their control will influence their expectations and behavior. Robbins and Judge (2009) define the
locus of control as the degree to which individuals believe that they are determinants of their destiny.
Locus of control is a personality variable defined as an individual's belief in his or her ability to control
one's fate. Individuals who have the belief that fate or events in their life are under their control are said
to have an internal locus of control. Meanwhile, individuals who have the belief that the environment has
control over fate or events that occur in their life are said to be individuals who have an external locus of
control (Suls & Wallston, 2003).

The definition of HLC is the extent to which people believe that their health state can be controlled
(Eachus, 1991). HLC is a person's belief that their health can be controlled (Wallston, et al., 1978 in Grifka
& Harris, 2000). HLC is a person's degree of confidence whether their health is controlled by internal or
external factors (Khatoon, 2012). According to Wallston, Stein, & Smith (1994) stated that HLC refers to
a person's beliefs about their health control. If people believe that their own behavior affects their health
status, then that person is said to have an internal locus of control orientation. However, if a person
believes that his health status is influenced by the actions of others or because of fate, luck, or chance,
then that person is said to have an external locus of control orientation.

Locus of control has been used to investigate health-related behaviors (Wallston & Wallston, 1978).
According to Rotter (1966) in Schultz & Schultz (2005) explains locus of control as a stable variable that
has two dimensions, namely internal locus of control and external locus of control. In terms of internal
locus of control, the belief that success is worth the effort and is largely derived from self-control.
Individuals with a tendency for internal locus of control believe that the events experienced are the result
of their own behavior and actions, have good control over their own behavior, tend to be able to influence
others, actively seek information and knowledge regarding the situation at hand. On the other hand, in
terms of external locus of control, the belief that their actions have little impact on their success or failure
and that few of them can change it. Individuals with external locus of control believe that the power of
others, destiny, and opportunity are the main factors controlling their own behavior, tend to be
influenced by others, often do not believe that their efforts can be successful, and are less active in seeking
information and knowledge related to situations faced. According to Levenson 1973 in Lefcourt (1981)
Individuals who are oriented to an internal locus of control are more confident that the events
experienced in their lives are mainly determined by their abilities and efforts. Individuals with the
orientation of powerful others locus of control believe that their lives are determined by the more
powerful people around them, while those who are the chance locus of control-oriented believe that life
and events experienced are largely determined by destiny, fate, luck, and opportunity.

Self-Care Behavior

Self-care is defined as a form of one's behavior in maintaining health, development, and surrounding
life (Baker & Denyes, 2008). Based on the Self Care Nursing Theory by Dorothea Elizabeth Orem, self-
care is the patient's ability to carry out self-care activities to improve and maintain health independently
so that patients can meet their needs (Potter & Perry, 2005). Self-care is an act created for oneself or the
environment that contributes to the maintenance of the functions of the human body for the continuation
of life, health, and well-being. Self-care action is a response to the functional needs of humans both
subjective and objective needs (Renpenning & Taylor, 2003: 103). According to DeLaune & Ladner
(2002), self-care is a learned behavior and action or response to a need.

Diabetes self-care is a program or action that must be carried out throughout the patient's life and
is the full responsibility of every diabetic patient (Bai et al., 2009). Self-care in DM patients focuses on
four aspects, namely monitoring blood glucose levels, variations in nutrients consumed every day, insulin
regulation, and regular physical exercise (Sigurdardottir, 2005). According to the American Association
of Diabetes Education ([AADE], 2014) defines self-care behavior as a framework for diabetes patients
centered on Diabetes Self-Management Education (DSME) and care. Seven self-care behaviors are
effective in diabetes self-management, namely healthy eating, being active, monitoring, taking
medication, problem-solving, healthy coping, and reducing risk.

Healthy eating refers to a variety of foods for a balanced diet and includes healthy food, selection of
the right foods, ideal portion sizes, and frequency of meals. Being active is meant to be active in doing
physical activities such as exercises and sports. Being more active by doing physical activity can lose
weight, burn calories, strengthen muscles and bones, lower blood sugar levels, lower cholesterol levels,
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maintain blood pressure, reduce stress, and change the mood for the better (AADE, 2014). According to
ADA (2010) physical activity recommended for DM patients is light exercise such as walking for 30
minutes 3-5 times a week and according to Continuous, Rhythmical, Interval, Progressive, Endure
training (CRIPE).

Monitoring blood sugar levels regularly is an important part of management for DM patients.
Monitoring blood glucose levels can be done independently. Self Monitoring Blood Glucose (SMBG) plays
a role in maintaining normalization of blood glucose and allows patients to detect and prevent
hyperglycemia and hypoglycemia to reduce long-term diabetic complications (Smeltzer & Bare, 2001).
Monitoring blood sugar depends on the type of diabetes. Blood sugar monitoring can be done several
times a week or three times a day and it takes two hours after eating to monitor blood sugar levels. Blood
sugar levels will rise and fall during the day depending on how much the patient does activity and diet
(AADE, 2014).

Untreated diabetes can increase the risk of complications, such as heart or kidney problems, so the
use of appropriate drugs for DM patients is needed to reduce blood sugar levels. The use of drugs for DM
patients is very much needed and requires assistance to avoid overdose or the side effects of the opposite
drug (Sustrani, Alam, Hadibroto, 2004). Recognizing the risk of diabetes early can help type 2 DM patients
in preventing complications that can occur at any time. Reducing the risk of complications can be done
by maintaining blood sugar within normal limits, checking cholesterol and blood pressure, avoiding
smoking, taking health checks or controls to a doctor, visiting a dentist, and performing foot care (AADE,
2014).

Some of the problem-solving skills for diabetic patients are learning how to recognize and react to
high or low blood sugar levels and how to manage them when they are sick. Problem-solving can help
type 2 DM patients to prepare for the unexpected and be able to plan for similar problems in the future.
DM can affect health physically and emotionally. Living with diabetes can make the patient feel
discouraged, stressed, and even depressed. Healthy coping methods that can be used to overcome this
are being able to participate in sports, religion, meditation, and hobbies (AADE, 2014).

3. Methodology

The research design was analytic observational with a cross-sectional approach. The sampling
technique was consecutive sampling. The research was conducted in April 2017. The population of the
study was type 2 DM patients recorded in Public Health Center (PHC) of Patrang, Jember; that was 255
people. Determination of the number of samples using the G * Power 3 application (effect size: 0.30; a:
0.05; and power: 0.80) so that as many as 84 people were obtained as the sample. The inclusion criteria
included patients who have been diagnosed with type 2 DM for at least 6 months, aged 30-65 years, able
to communicate well, and willing to participate. The exclusion criteria were patients who have physical
limitations such as blindness or deafness, have comorbidities, such as stroke, heart disease, diabetic foot
ulcers, experience severe physical disturbances or conditions of discomfort that are unlikely to continue
the study, such as acute hyperglycemic complications, hyperosmolar hyperosmolar coma (HHNK),
diabetic ketoacidosis, and have severe mental disorders such as Alzheimer's or dementia assessed by
Mini-Mental State Examination (MMSE).

Data collection was performed by administered the Multidimensional Health Locus of Control Scale
(MHLCS) Form C and Summary Diabetes Self Care Activity (SDSCA). The MHLCS questionnaire was
compiled by Wallston, Wallston, and Devellis in 1978 which consists of three forms, namely forms A, B,
and C. This questionnaire contains a series of questions regarding three subscales, namely internal health
locus of control, powerful others health locus of control, and chance health locus of control. The
questionnaire used by the researchers was form C which was specifically used in patients with certain
(chronic) disease conditions. The MHLCS Form C instrument was also used by researchers Nawafa'h and
Mansour in 2015 on type 2 DM patients. This questionnaire consists of 18 statements, each of which
contains 6 statements on the internal subscale, 6 statements on the chance subscale, and 6 subscales on
the powerful others. (Wallston, Stein, & Smith, 1994). Respondent scores for each HLC subscale are
obtained by adding up the statement scores on the subscale so that the lowest score is 6 and the highest
score is 36. The scores obtained from the three dimensions differ theoretically and empirically, cannot
be combined into a single score but must be evaluated separately so that there is no total score from all
dimensions (Wallston, Wallston, and Devellis, 1978). The MHLCS Form C instrument has been translated
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into Indonesian by researchers through the Language Center of University of Jember. After that, standard
sentence corrections in Indonesian were made by the Indonesian Language Course Instructors at the
Faculty of Cultural Sciences, University of Jember. This instrument has a validity test value on each
subscale of IHLC, PHLC, CHLC was in the range of 0.500-0.774; 0.432-0.803; 0.587-0.764 consecutively.
The Cronbach Alpha value was 0.703; 0.715; and 0.791 consecutively.

The SDSCA questionnaire was developed by Toobert, Hampson & Glasgow (2000) and has been
translated into Indonesian by Kusniawati in 2011. This questionnaire consists of 14 questions related to
diabetes self-care activities. This instrument consists of 8 alternative answers, namely 0 to 7 days. The
value of the respondents is obtained by adding up the values of all questions divided by 14. The lowest
score is 0 and the highest is 7. The instrument that has been translated and modified has a validity test
value in the range of 0.200-0.743 with r table = 0.361 which means valid. The Cronbach's Alpha reliability
value of the SDSCA instrument is 0.812 which means reliable.

Data analysis used Pearson correlation test with a significant level of 0.05 to determine the
relationship between HLC and self-care behavior in type 2 DM patients. This study was preceded by
giving informed consent to respondents. Researchers also maintain confidentiality, act fairly, and do not
harm respondents. The research was carried out based on a permit from the Nursing Faculty, University
of Jember (number 1071 / UN25.1.14 / LT / 2017), the Research Institute of University of Jember
(number 0390 / UN25.3.1 / LT / 2017), the National Unity and Politics Office of Jember Regency (number
072/2398/314/2017), Jember Regency Health Office (number 440/15108/311/2017), and Public
Health Center of Patrang, Jember Regency (number 440/130 / 311.06 / 2017).

4, Results

Characteristics of Respondents

Table 1. Characteristic of Respondents (n: 84).

Variable Mean SD
Age 54.76 7.01
Diabetes Duration 2.88 2.08

Variable n %
Gender

Male 31 36.9
Female 53 63.1
Total 84 100
Marital status
Single 0 0
Married 84 100
Total 84 100
Education Level
None 2 2.4
Elementary School 27 321
Junior High School 21 25.0
Senior High School 23 27.4
University 11 131
Total 84 100
Occupation
None 2 2.4
Civil servant 10 11.9
Farmer 1 1.2
Private employees 13 15.5
Entrepreneur 18 21.4
Housewife 34 40.5
Lain-lain 6 7.1

Total 84 100
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Table 1 shows the mean age of the respondents is 54.76 years (SD = 7.01). The average length of
experiencing diabetes is 2.88 years (SD = 2.08). The distribution of respondents according to gender is
more female than male. Of the 84 respondents, all are married. The most recent education level is an
elementary school (32.1%). Most respondents occupation is housewives (40.5%).

Health Locus of Control

Table 2 shows that the highest mean value of HLC is on the PHLC subscale, namely 26.95 (SD = 3.87),
followed by IHLC with a mean value of 25.55 (SD = 4.30) and the lowest value on CHLC with a mean value
of 19, 25 (SD = 5.65).

Table 2. Mean Value of Health Locus of Control.

Variable Mean SD
IHLC 25.55 4.30
PHLC 26.95 3.87
CHLC 19.25 5.65

Self-Care Behavior

Table 3 shows that the mean value of self-care behavior in type 2 DM patients is 3.5 days a week (SD
=0.93). The highest mean value of self-care behavior is on the medication management indicator, namely
5.6 days a week (SD = 2.6). The lowest mean value is on the indicator of blood glucose testing, namely 0.8
days a week (SD = 1.0).

Table 3. Mean Value of Self Care Behavior.

Variable Mean SD
Self Care Behavior 3.5 0.93
Diet 4.6 1.4
Physical Activity 2.0 1.9
Blood Glucose Testing 0.8 1.0
Medication Management 5.6 2.6
Foot care 2.6 1.6

Analysis of the Relationship between HLC and Personal Care Behavior

Table 4 shows the results of the analysis of the relationship between HLC in each of the three
subscales and self-care behavior. The results show that there is a significant and positive relationship
with a moderate degree (r = 0.485; p <0.05) between IHLC and self-care behavior. Besides, there is a
significant and negatively correlated relationship with a weak level on the PHLC subscale with self-care
behavior (r =-0.217; p <0.05) and on the CHLC subscale with self-care behavior (r =-0.350; p <0, 05).

Tabel 4. Analysis of the Relationship between HLC and Personal Care Behavior.

Variable r p value
IHLC
Self Care Behavior 0.485 0.001
PHLC
Self Care Behavior -0.217 0.048
CHLC

Self Care Behavior -0.350 0.001

5. Discussion

Health Locus of Control

HLC consists of three subscales namely IHLC, PHLC, and CHLC. HLC is a person's degree of
confidence whether their health is controlled by internal or external factors (Khatoon, 2012: 61). The
concept of HLC is part of the social learning theory by J. Rotter in 1996 and the variable expectancy plays
arole in determining health behavior (Pervin, 1984 in Smet, 1994: 181; Khatoon, 2012). Social learning
theory influences health through the learning process. Each individual will develop the belief that the
results obtained are an act of himself or outside of himself (Rotter, 1966 in Schultz & Schultz, 2005). HLC
also plays an important role and influence in determining health behavior. After a person has a locus of
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control (LOC) and has expectations that will result in strengthening and knowing the source  of
strengthening from internal or external, he will be motivated to behave as predicted in certain situations
(Rotter 1966; Khatoon, 2012; Grifka, 2000: 96; Djiwandono, 2002: 181).

In this study, each respondent has all three HLC subscales. The average IHLC value for all
respondents is 25.55, the average PHLC value is 26.95, and the average CHLC value is 19.25. The results
of this study are in line with the research of Nawafa'h & Mansour (2015) in type 2 DM patients in Amman,
Jordan, the average score for the IHLC subscale was 27.2, for the PHLC subscale was 30.9, and for the
CHLC subscale was 18.6. Based on the results of these two studies, it was found that the three subscales
showed the highest average value on the PHLC subscale and the lowest average value on the CHLC
subscale. These results indicate that patients have the belief that their health outcomes depend more on
the strengths of others (powerful others) such as health professionals, family, and friends more than
themselves or luck. Besides, patients also believe that chance has a minimal role in determining or
controlling their health. PHLC refers to an individual's belief about the current health status achieved,
depending on the strength behavior of others such as the competence of doctors, behavior of family
members, friends, and the environment, whereas CHLC refers to an individual's belief that coincidence
factors determine health outcomes (Rotter, 1966; Wallston, Wallston, & DeVellis, 1978).

Respondents to the current study showed the highest score on the PHLC subscale which means that
patients are more confident that health is achieved because of control than the strengths of others. Based
on the theory that in general, Asians are shown to be more externally oriented than Americans, this is
based on a finding that is explained in terms of cultural beliefs. American culture is more towards
independence and individualism while Asian culture emphasizes community dependence and
interdependence. Therefore, for Asians, success is seen more as a product of external rather than internal
factors (Schultz & Schultz, 2005).

However, different results obtained in the study of Aflakseir & Abadi (2016) in chronic disease
patients in Shiraz, Iran showed that the higher score was in IHLC (M = 23.15), followed by PHLC (M =
17.62) and CHLC (M = 15.25). The results of this study are in line with the study of Morowatisharifabad
(2009) in type 2 DM patients in Iran who had the highest score on IHLC with an average of 26.6, followed
by PHLC with an average of 23.2 and CHLC with an average of 9.4. . Likewise, research by Petricek et al.
(2008) in DM patients who are Croatian nationalities in Europe, showed that most of the patients had
high IHLC, followed by PHLC and CHLC. The three studies above show that the highest average score is
on the IHLC subscale, even though the research subjects in the Aflakseir & Abadi (2016) and
Morowatisharifabad (2009) study come from the same continent, namely Asia. The results are the same
as the research of Petricek et al. (2009) whose research subjects came from Europe who has in common,
namely the highest average score is on the IHLC subscale. This proves that culture can influence LOC, but
that does not mean that a person's culture can always determine the type of LOC (Otterman, 1999).

Apart from culture, LOC can also be influenced by age, gender, and education. In the current study,
the average age of the respondents was 54.76 and there were more women than men, this could affect
the respondents' HLC. Following the theory by Rotter in 1966, he found that age affects an individual's
LOC. It is shown that a person's IHLC will increase with age (Schultz & Schultz, 2005). The more mature
aperson is, the LOC develops internally and is stable in middle age (Englar in Ghufron & Risnawati, 2010).
Furthermore, according to Sukma (2012), a person's LOC will become more external from adulthood to
old age. In this study, it was found that the PHLC score was higher than the IHLC score because the
number of male respondents might have been less than that of women. This is supported by the research
of Morowatisharifabad et al. (2009) showed that men have higher scores on IHLC than women. These
results have been proven in current studies which show that the mean IHLC score of men is greater than
that of women. Besides, it could be possible in this study because the number of respondents with the
highest education, namely college was less than respondents with primary and secondary education. The
research of Hayes et al. (2000) showed that the lower the patient education, the higher the powerful
others score and chance. This has been proven in this study that respondents with a higher level of
education, namely universities, have a higher IHLC average score than the dimensions of PHLC and CHLC
compared to respondents with primary and secondary education.

Self-Care Behavior
Diabetes self-care is a program or action that must be carried out throughout the patient's life and
is the full responsibility of every diabetic patient (Bai et al., 2009). Self-care for DM clients is a very
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important activity. This is consistent with the statement that self-care in DM patients can prevent
morbidity and mortality (La Greca et al., 2005). Patients who are aware of self-care activities will prove
better diabetes management (Heisler et al., 2004 in Kusniyah, et al.,, 2010). Increased diabetes self-care
activities have an impact on improving the health status of diabetes patients because it can control
diabetes and prevent diabetic complications (Xu et al., 2008).

Diabetes self-care behavior in type 2 diabetes mellitus patients in the work area of Puskesmas
Patrang, Jember Regency in this study includes diet planning, physical exercise, blood sugar monitoring,
drug management, and foot care. The results of the current study found that the mean value of self-care
behavior in type 2 DM patients is 3.5 days a week, which means that every diabetes self-care activity has
not been fully implemented 7 days a week. The self-care behavior that is still not fully carried out 7 days
a week is also found in a study by Kusniawati (2011), it was found that the average diabetes self-care
activities were 4.9 days a week. Likewise, research by Besen et al. (2016) on 129 people with type 2
diabetes mellitus in Turkey showed the frequency of self-care activities in the past week was 2.9 days.
Self-care behavior that is not done properly will cause increased glucose levels. This is evidenced in the
study of Sigurdardottir (2005) which states that ignoring self-care or low self-care shows low HbAlc
value. Besides, according to Abredari et al. (2015) stated that lower self-care, the risk of experiencing
complications such as diabetic foot ulcers. This is in line with Mahfud's (2012) research, where there is
a significant relationship between foot care for type 2 DM patients with the incidence of diabetic ulcers.

The low self-care indicates that there are factors that affect Type 2 DM patients in carrying out their
care (Sari, 2013). According to Sigurdardottir (2005), it is known that one of the factors that influence
self-care is knowledge. This is evidenced in Ismonah's (2008) study showing that low knowledge has an
impact on low glucose control. Apart from knowledge, the level of education also affects low self-care.
The level of education can reflect a person's intellectual abilities. This is in line with the research of Desalu
etal. (2011) showed thatlow education, namely primary schooling, was significantly associated with low
scores for foot care knowledge and practice. Most of the respondents in this study have a primary school
education, so it is possible that low self-care behavior can be influenced by low education.

Apart from the factors described above, several factors influence the low self-care behavior, namely
age, family social support, and emotional aspects. Kusniawati's research (2011) shows that age has a
positive relationship with diabetes self-care, the older you get, the more rational your mindset will be
about diabetes self-care. According to Ismonah (2008), age affects the ability to do self-care management
of DM. As a person gets older, the ability is getting better and begins to decrease when he enters the
elderly stage. According to Skinner & Hampson (2000), family and friends support is a better predictor
of doing a self-care diet. According to Kusniawati (2011) states that emotional problems such as stress,
boredom with regimens, and worry can affect self-care. This is in line with Sigurdardottir (2005) who
showed that emotional aspects were significantly related to diabetes self-care behavior. Emotionally
heavy patients had fewer self-care scores while patients without emotional problems had improved self-
care.

The diabetes self-care behavior that had the highest average score was drug management with an
average score of 5.6 days a week. This result is similar to Kusniawati's (2011) research, where the highest
average self-care score is on the indicator of taking medication, namely 6.7 days per week. One of the
factors that influence patients to comply with medication is patient knowledge. According to Kusniawati
(2011), the reason patients take medication regularly is that patients already understand the importance
of taking these actions in diabetes self-management. Patients know the meaning, causes, treatment of
diabetes, and how to control blood sugar levels so that patients take medication regularly.

However, sometimes there are several factors from patients choosing to rely on taking medication
due to the inability to perform physical activities, as stated by diabetes patients in the study of Mathew
etal. (2012). Utomo's research (2011) shows that people who have adherence to taking medication have
a 4 times risk of being successful in managing type 2 diabetes mellitus compared to those who are not
adherent and it is statistically significant. According to Dailey et al. (2001) stated that the number of
drugs consumed also influenced patient medication adherence. Patients who were prescribed one type
of drug had better adherence than patients who were prescribed two or more drugs. The frequency of
taking medication also becomes a factor that affects patient compliance in regulating diabetes patient
medication (Widayati, 2015).
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In the research of Khattab et al. (2010) in type 2 diabetes mellitus patients showed that the majority
of patients (91.9%) were very adherent to their treatment. Patients were said to be very adherent if they
had never missed their treatment in the previous 7 days. Therefore, medication adherence is important
to optimize the outcome of DM management (Michael Ho et al., 2006). This is in line with the research of
Salistiyaningsih (2011) which states that there is a significant relationship between patients who are
compliant and non-adherent in taking oral hypoglycemic drugs (OHO) and the blood glucose levels of
Type 2 DM patients, namely patients who are adherent have normal blood glucose levels and non-
adherent patients have high blood glucose levels.

The indicator with the lowest average value on diabetes self-care behavior is the indicator of blood
sugar testing at health services and independently at home, which is 0.8, which means that patients have
their blood sugar checked on average once a week. These results are in line with Pranata's research
(2016) showing that the lowest average self-care is on the indicator of blood sugar testing, namely 0.82.
Likewise, Kusniawati's research (2011) shows that the average value of respondents monitoring blood
sugar is 1.0 days a week. Blood sugar monitoring is not carried out properly because patients do not have
a device to check their blood sugar personally, they only check their blood sugar when they go to health
services, and check their blood sugar at the nearest pharmacy if their condition is felt sick. The activity
of checking blood sugar tests at home and in health services is an important part of controlling blood
sugar and diabetes independently. According to Tomky & Albuquerque (2010), Self Monitoring Blood
Glucose (SMBG) is intended for diabetic patients to check blood glucose independently at home with a
glucometer. Therefore, it is very important for DM patients to monitor at any time with a glucometer
because blood glucose levels always change during the day and night.

Another reason that it may be possible for patients not to have regular blood sugar checks is due to
the cost factor. This is in accordance with a research by Widayati (2015) on type 2 DM patients carried
out in the working area of the Jember Kidul Community Health Center, Jember Regency, it was found that
the need for expensive costs and transportation to visit and check sugar levels to health service facilities
were taken into account by participants in doing check-ups and blood sugar checks. The cost of
monitoring blood sugar has become a major burden for patients with limited economic conditions
(Karter et al., 2000). Checking blood sugar levels regularly is an evaluation of eating patterns, physical
exercise, and taking the medication regularly. Patients with type 2 diabetes are allowed to measure blood
sugar levels independently at least two to three times per week (Brunner & Suddarth, 2009 in
Kusniawati, 2011).

Low research results were also found on indicators of physical activity and foot care. The average
value on the indicators of physical activity is 2.0 days a week and foot care is 2.6 days a week. Foot care
measures and inadequate physical activity in this study were due to the patient's lack of awareness of
the importance of foot care and physical activity to prevent diabetes complications such as diabetic
ulcers. Besides, most patients think that if they have adjusted their diet, their blood sugar levels will be
well controlled.

According to AADE (2014) doing physical activity can strengthen muscles and bones, lose weight,
blood sugar levels, blood pressure, cholesterol, and reduce stress. Physical activity recommended for DM
patients is light exercise such as walking that lasts 30 minutes 2-5 times a week (ADA, 2015). Meanwhile,
according to Austin (2005) physical, environmental, and psychological conditions can become obstacles
in carrying out physical activity. Widayati's research (2015) states that the factors that can reduce
patients to do physical activity are laziness and a lack of self-confidence which is expressed in the form
of helplessness and feelings of hopelessness. Therefore, it is necessary for health workers to increase
motivation and self-confidence of type 2 DM patients by providing structured health education and
facilitating the provision of social support in carrying out physical activities in the home environment.

Low foot care indicators are also caused by a lack of knowledge and self-efficacy. In the research of
Li et al. (2014) showed a positive relationship between knowledge and foot care behavior, which means
that the better the knowledge, the better foot care. Research Sa'adah & Primanda (2016) there is a
positive relationship between self-efficacy and foot care behavior, which means that the higher the self-
efficacy, the better the DM foot care behavior. According to Mayfield et al (2000), foot examination at
least once a year is recommended for all diabetic patients to identify high risks such as peripheral
vascular insufficiency, deformity of the leg structure, and loss of sensation as protection. Therefore, it is
important for nurses to provide access to health education regarding foot care such as the need to be
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taught how to choose the right footwear to protect the feet and prevent trauma to the feet, pay attention
to water temperature, and maintain skin moisture and explain the serious complications that can arise
due to improper foot treatment (Li et al., 2014; Widayati, 2015).

The Relationship of IHLC with Self-Care Behavior

The results of statistical tests showed a relationship between IHLC and self-care behavior in type 2
diabetes mellitus in the work area of Puskemas Patrang, Jember Regency. IHLC with self-care behavior
has a significant relationship with a moderate correlation level the correlation value is positive. The
correlation value is positive, which means that the higher the IHLC score in type 2 DM patients, the higher
the patient's self-care behavior. These results suggest that type 2 DM patients believe that their role in
their health is correlated with higher scores in diabetes self-care behavior. The results of this study are
in line with the research of Morowatisharifabad et al. (2009) found a positive relationship between IHLC
and adherence to the diabetes regimen, meaning that the higher the IHLC score, the higher the diabetes
regimen adherence score in diabetic patients.

Diabetes patient self-management education is very important to prevent acute complications and
reduce the risk of long-term complications (ADA, 2014). Therefore, diabetes management is needed for
diabetes patients, one of which is self-care behavior. If self-care behavior is not carried out properly,
patients will be at risk of experiencing complications such as diabetic foot ulcers. For self-care behavior
to be carried out properly, self-confidence is needed in type 2 DM patients. Self-confidence in the
effectiveness of DM management is a factor that affects clients in carrying out diabetes self-care,
especially diet, exercise, and blood sugar monitoring (Piette et al, 2003). Based on this statement,
previous research found that there was a significant and positive relationship between IHLC and diabetic
foot self-care (Abredari et al., 2015). Based on the results of current research and supporting previous
studies, it can be seen that IHLC plays an important role in determining self-care in DM patients.

[THLC is one of the dimensions of HLC proposed by Wallston, Wallston, & DeVellis in 1978 which
refers to the social learning theory by ]. Rotter in 1996. [HLC is the belief that an individual's health status
is influenced and can be controlled by their own choices and behavior. According to Comer (1998) in
Iskandarsyah (2006) states that IHLC is considered more beneficial for individual health. This is because
[HLC is a person's belief that their health search results are related to their behavior or investment
(Sasagawa et al.,, 2008). By the concept of social learning theory by J. Rotter in 1966, when a person has
an internal locus of control, they believe that the source of control of reinforcement is completely
dependent on himself which will produce certain behaviors following their expectations. They also have
a strong grip on their situation and will behave in accordance with the situation (Schultz & Schultz, 2005:
432). Someone who has the perception that all things happen because of his self-control will have a high
expectancy. If it is assumed to be under the 1966 Rotter formula, a behavior potential will be formed if
one expectation or reinforcement value is high, then the potential behavior will be higher so that it can
be seen that people who have a high [HLC score are likely to believe that the source of control of their
health comes from the control in themselves. high. This makes the person have high hopes of being healed
or healthy so that they lead to better behavior.

Based on the prediction of the Rotter formula, it is found that individuals who believe that the events
experienced are a result of their own behavior and actions, have good control over their own behavior,
tend to be able to influence others, actively seek information, and knowledge regarding the situation
(Schultz & Schultz, 2005). This opinion is in accordance with the research of Septiady et al. (2015) stated
that higher IHLC correlates with higher life satisfaction, desire to control health services, increased
seeking information related to health behavior, more compliance with health recommendations, and
increased activity. Individuals with IHLC will have an awareness of the importance of health (Comer,
1998 in Iskandarsyah, 2006; Safitri, 2013). This is because individuals who have IHLC believe that the
disease that occurs to them is purely from their own fault, not from external factors such as a disaster,
unfortunate fate, or people around them who do not pay attention to their health. The disease that occurs
to him is due to a lack of control from within himself so that when he feels pain, it is because of the
individual himself who does not pay attention to his health (Safitri, 2013).

Research by Cheng et al. (2016) found that stronger IHLC-oriented individuals were associated with
greater involvement in two health-enhancing behaviors, namely exercise, and diet. Exercise and diet are
included as indicators of diabetes self-care behavior. An exercise is a form of routine activity. If patients
don't do sports, the pancreas is no longer sensitive in secreting insulin which causes blood sugar to
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remain high. This statement is in line with the research of Ayele et al. (2014) which states that regular
exercise can lower blood glucose levels and help control diabetes. Research by Cobb-Clark et al. (2014)
found that individuals with internal LOC were more likely to exercise well and exercise regularly. In
addition to previous studies that found a relationship between IHLC and physical activity. It was also
found that in a study conducted by Safitri (2013) in patients with type 2 diabetes, it was found that there
was a significant difference in adherence in terms of LOC where research subjects who had IHLC had high
adherence to treatment. A study by Popova (2012) found that IHLC determines a higher level of health.
Therefore, encouraging the patient to be more internal will increase healthy behaviors such as physical
activity and decrease mortality (Langer, 1983 in Eachus, 1991). According to Adnyani (2015) health
workers can provide education to patients about the importance of self-control of their health conditions
so that patients are expected to form internal beliefs and change behavior for the better. Based on this, it
is expected that health workers will know the patient's HLC so that they can make adjustments in
providing health services.

Based on the results of this study, it can be seen that IHLC has a positive correlation with diabetes
self-care behavior. This is because individuals with high IHLC, strengthening completely depend on
themselves and raise a sense of awareness of the importance of health so that it will lead to good self-
care behavior. Therefore, it can be seen that having an internal source of control over health status also
plays a role in increasing self-care behavior.

The existence of a moderate level of correlation obtained in this study is possible because of the
factors that exist within individuals who believe that their health status is controlled by internal factors
such as a sense of awareness that can improve self-care behavior. Another factor that can improve patient
self-care behavior is age. The average age of the respondents is 54.76 years old, which is included in
middle adulthood which can be related to the level of thinking maturity. According to Potter & Perry
(2005), the older the people, the higher the ability to assess themselves. The number of respondents who
were half women in this study can also influence self-care behavior. According to Sousa et al. (2005)
stated that women seem to care more than men about their health so that they make optimal efforts to
perform self-care. Work can also influence self-care behavior. In this study, it was found that most jobs
were housewives who could possibly contribute to increasing self-care behavior. This can be explained
in the research of Jadawala et al. (2017) showed that patients with housewives were twice as likely to
adhere to diet activities due to more experience and knowledge on how to create a healthy diabetes diet.

Relationship between PHLC and Self Care Behavior

The results of statistical tests showed that there was a relationship between PHLC and self-care
behavior in type 2 DM in the work area of Puskemas Patrang, Jember Regency. PHLC and self-care
behavior has a significant relationship with a weak correlation level and the correlation value is negative.
The correlation value is negative, which means that the higher the PHLC score in type 2 DM patients, the
lower the patient's self-care behavior, which means that the patient believes that the role of health
professionals, family, and the surrounding environment on their health is correlated with lower scores
in self-care behavior. This explains that patients perceive health professionals, family, and the
environment to have an important role and a big control for their health, compared to controls from
within themselves. Patients also assume that the health condition to be achieved, whether it is cured or
the condition gets worse, all depends on other people who play a role, so that patients will not perform
self-care if other people do not remind patients to do self-care activities.

Similar to IHLC, PHLC is one of the dimensions of HLC proposed by Wallston, Wallston, & DeVellis
in 1978 which refers to the social learning theory by J. Rotter in 1996. PHLC is the belief that health status
can be controlled and depends on the competence of doctors, the behavior of family members, etc.
(Wallston, Wallston, & DeVellis, 1978). Someone who has a high PHLC believes that the source of
reinforcement control is entirely dependent on the strength of others which will later produce certain
behaviors in accordance with their expectations (Schultz & Schultz, 2005).

People see the situation they are experiencing at this time due to external factors such as other
people who have more power over them. People who have the perception that everything happens
because of other people's strengths and not their self-control are likely to have low expectancy. In
accordance with the Rotter 1966 formula, a behavior potential will be formed if one of the expectations
or reinforcement values is low, then the potential behavior will be lower. However, when a person
responds to reactions from the surrounding environment with a good perceptual pattern and learns from
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past experiences of his disease, it will reinforce him, thus creating good expectancy and potentially good
behavior (Rotter, 1966).

Research by Morowatisharifabad et al. (2009) in Iranians demonstrated that powerful others locus
of control was not significantly associated with adherence to diabetes regimens. Based on the results of
these studies, it can be seen that a person with a high PHLC score will lead to a lack of healthy behaviors
such as low diabetes self-care behavior, lack of physical activity, and non-adherence to the regimen. This
is because someone with PHLC tends to depend on other people. If they fall sick, they will blame others
for their illness. While other people (family, friends, and closest people) do not necessarily understand
the conditions that occur to them and what they need (Wallston, Wallston, & DeVellis, 1978). This
dependence will have an impact on making someone passive. in the research of Adnyani et al., (2015)
which states that individuals with external HLC will be more passive, have less initiative, seek less
information to solve problems, and do not like to try because individuals believe that external factors
control them.

The results of the current study are in line with research by Abredari et al. (2015) showed an inverse
relationship between PHLC and diabetic foot self-care. A person who has a high PHLC score and low self-
care behavior put that person at risk for diabetes complications. Reducing the risk of complications can
be done by maintaining blood sugar within normal limits, carrying out medical examinations or controls
to a doctor, and performing foot care (AADE, 2014).

However, there are different results in the study of Taher et al., (2015) in hypertensive patients who
showed that people with PHLC had controlled blood pressure and reported better adherence to
treatment regimens. The results of other studies conducted by Zahednezhad et al. (2011) found that there
was a positive correlation between PHLC and treatment adherence in diabetes patients. The results of
the study were different between those of Abredari et al. (2015) with Taher etal., (2015) & Zahednezhad
etal. (2011), based on the belief of someone who has a high PHLC, namely individuals who are oriented
to an external locus of control, powerful others believe that a disease that comes to them is from external
factors. He thought that people in his environment, such as family, medical personnel had an important
role in his health. Individuals with a powerful others locus of control orientation are very dependent on
other people, they believe that medical personnel can heal them more than they believe in self-control
(Safitri, 2013). However, if the disease does not heal immediately, then they will blame the doctor who
did not properly administer the medicine or other people who did not provide support in the treatment
even though what happened was the result of irregularity in taking the medicine (Abredari et al., 2015).
From this explanation, it can be seen that a person with high PHLC will respond positively or negatively
to their health in accordance with the psychological situation and the surrounding environment.

A person must have support, confidence, and self-care ability to improve their health status because
this is the main key in improving the quality of life of patients with chronic diseases (Bowen et al. 2015).
The support that can be provided to patients is family social support. Families who accompany patients
can provide care and affection, help assess problems, and plan things that can be done to solve problems
so that patients will feel lighter in dealing with their illness (ADA, 2015). Therefore, education is needed
on the importance of family social support to the patient's family to improve the ability to self-care
behavior.

Relationship between CHLC and Self-Care Behavior

The results of statistical tests showed that there was a relationship between CHLC and self-care
behavior in type 2 DM in the work area of Puskemas Patrang, Jember Regency. CHLC and self-care
behavior has a significant relationship with a weak correlation level and the correlation value is negative.
The correlation value is negative, which means that the higher the CHLC score in type 2 DM patients, the
lower the patient's self-care behavior. This study is in line with the research of Abredari et al. (2015)
there is an inverse relationship between CHLC and diabetic foot self-care. Another research that supports
the research of Morowatisharifabad et al. (2009) found that there was a negative relationship between
CHLC and adherence to the diabetes regimen. Based on current and previous studies, a person with a
high CHLC score may be likely to adversely influence healthy behavior, namely self-care behavior,
diabetic foot care behavior, and low adherence to diabetes regimens.

Self-care behavior in DM clients plays an important role in the management of DM, especially in
preventing diabetic complications (La Greca et al, 2005). In addition to diabetic complications, low self-
care for people with Type 2 diabetes will affect the patient's quality of life and have an impact on the
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patient's psychological stress (Kusniawati, 2011). Clients who experience stress are usually due to client
non-compliance. Factors thatinfluence client noncompliance are negative attitudes from family, attitudes
of health workers, and individual beliefs. Faith contributes to health (Iswanti, 2012).

HLC is a person's belief that their health can be controlled. CHLC is one of the dimensions of HLC
which refers to the social learning theory by ]. Rotter in 1966. (Wallston, Wallston, & DeVellis, 1978;
Grifka & Harris, 2000). CHLC is a person's belief that the source of reinforcement control completely
depends on fate, destiny, or luck as a factor that controls their health which will result in certain
behaviors in accordance with their expectations (Schultz & Schultz, 2005: 432). Various studies have
been conducted to find out that CHLC plays a role in healthy behavior. In the study of Grotz et al. (2011)
found that someone who has high scores on the CHLC dimension tends to do less exercise, has fewer
health programs, and is less systematic in seeking information.

A person with CHLC tends to be indifferent in paying attention to health and give up on himself,
leading to an unhealthy lifestyle and do whatever he pleases. If they fall sick, they will think that it is time
to get sick (Wallston, Wallston, & DeVellis, 1978). The surrender attitude of the individual is caused by
the individual perceiving the situation he is currently experiencing due to a disaster which according to
him cannot be changed so that he assumes that everything that happens is destiny, not his poor self-
control or his environment. Someone who has the perception that all things happen because of fate and
not control of himself or his environment will have low expectancy (Rotter, 1966; Wallston, Wallston, &
DeVellis, 1978). In accordance with the Rotter 1966 formula, behavior potential will be formed if one
expectation or reinforcement value is low, then the potential behavior will be lower so that it can be seen
that people who have a high CHLC score are likely to believe that the source of control over their health
comes from fate or luck, which makes people have a reduced hope of recovery or health, leading to worse
behavior.

In this study, it was shown that CHLC was negatively correlated with self-care possibly because the
source of reinforcement control was entirely dependent on fate, destiny, or luck as control over its health.
Reinforcement that is completely dependent on destiny will later result in low expectancy and
reinforcement of health because the patient thinks that something is happening is not his self-control,
leading to low self-care behavior.

In this study, it was found that a weak relationship indicated that CHLC did not play too big a role in
the low score of self-care behavior. The resigned attitude of patients with higher CHLC scores indicates
that the patient's ability to solve problems is still lacking. Meanwhile, according to AADE (2014) states
that problem-solving is needed for type 2 DM patients because it can help prepare for unexpected things
and be able to plan for similar problems in the future. This will affect health physically and emotionally.
Emotional changes can affect self-care behavior. Patients who have heavy emotional have fewer self-care
scores while patients without emotional problems have increased self-care (Sigurdardottir, 2005).

The number of respondents with low education in this study was more than that of tertiary
education, namely the upper secondary level and higher education, which may influence self-care
behavior. Research by Desalu et al. (2011) showed that low education resulted in low knowledge of foot
care. In this study, it was found that the average value of the duration of experiencing diabetes was 2.88
years, whose duration was still said to be short when compared to the duration of more than 5-10 years
so the value of patient self-care might have been still low. This is because according to research by Bai et
al. (2009) showed that patients with longer DM duration had higher self-care scores than patients with
shorter DM duration. This is related to the patient's learning experience regarding the disease and
previous treatment (Chen et al., 1998). Based on the explanation above, the emotional aspects, age,
knowledge, education, and duration of experiencing DM are several other factors that may affect the low
self-care in DM patients in this study.

6. Conclusion

Based on the results of this study, it can be concluded that there is a significant relationship between
the three HLC subscales, namely IHLC, PHLC, and CHLC with self-care behavior in type 2 DM patients in
the work area of Public Health Center of Patrang, Jember Regency. However, on the PHLC and CHLC
subscales, there is a negative relationship with self-care behavior, while on the IHLC subscale there is a
positive relationship with self-care behavior.
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The relationship in this study shows that a person must have confidence in the source of health
control to improve diabetes self-care behavior. Therefore, it is hoped that health workers will assess the
patient's HLC and change the patient's control to be more positive so that they can play an active role in
self-care. The application of HLC can be combined by providing psychoeducation to patients and their
families. Future studies are expected to use probability sampling techniques and examine other factors
that influence the low self-care behavior of type 2 DM patients.
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