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Abstract:

Background:

Adherence to diabetes control is important to determine an individual’s ability to maintain treatment focus of Diabetes Mellitus . The Locus of
Control thereby assesses the behavior of an individual to diabetes control.

Objective:

The aim of this study was to analyze the pathways of diabetes control beliefs based on the variable locus of control in the integration of locus of
control theory and the theory of planning behavior on diabetes mellitus control behavior.

Methods:

This study was carried out as an explanatory research with a cross-sectional design. The sampling technique was consecutive. The sample size was
determined using multivariate numerical analytic one-time predictive concept framework and 143 respondents at 8 locations were recruited by a
random lottery method. Demographic data analysis of respondents was done using statistical software, namely IBM Statistics SPSS using a Chi-
square statistical test. The proposed hypothesis was tested by the bivariate analysis of variance to assess the effect of causal variables.

Results:

The results of this study indicate that locus of control affects diabetic control beliefs (ρ = 0.05; α = 0.06; b = 0.16; b2 = 0.03; F = 3.91) in the
diabetes mellitus control behavior.

Conclusion:

The findings of this study suggest a need to consistently provide positive information and support as a locus of control to guard a strong intention
to control diabetes mellitus.
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1. INTRODUCTION

The  locus  of  control  refers  to  an  individual’s  perception
where he accepts the outcomes of events in his life as part of
his own behavior or characteristics. Thus, the locus of control
has  a  strong  relationship  with  an  individual’s  behavior  [1].
Diabetes Mellitus (DM) is considered a medical condition with
an  annual  increase  in  its  prevalence.  For  example,  in  2014,
8.5% of adults aged 18 years and older were having diabetes.
In 2016,  diabetes was a direct cause of 1.6 million deaths,  and
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in 2012, a high blood glucose level was the cause of another
2.2 million deaths [2]. Therefore, controlling the disease at the
global  level  is  of  utmost  importance.  The  current  estimated
number  of  individuals  with  diabetes  worldwide  is  approxi-
mately  364  million  [3].  Empirical  evidence  shows  that
individuals  with  a  chronic  form of  the  disease  and  receiving
inadequate  care  have  a  low quality  of  life  with  poor  clinical
and psychological outcomes [4, 5]. da Silva et al., (2018) [6]
described DM to be one of the most serious chronic diseases in
the world on the basis of its prevalence, economic and social
effects,  and  the  negative  impact  on  the  quality  of  life  of
affected people. This implies that changes in lifestyle habits,
especially  those  related  to  eating,  physical  activity,  and
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constant  self-care,  can  play  a  major  role  in  combating  this
illness.  However,  these  aspects  require  greater  personal
autonomy  and  self-motivation.

Krampen (1996), states that control beliefs are similar to
the  idea  of  ​​locus  of  control.  This  is  in  line  with  a  study  [7]
which suggested that the locus of control is one type of control
beliefs. Locus of control refers to the place where the control
originates, either internally in an individual or externally. From
this statement, the researcher argues that the concept of locus
of control is independent. Locus of control plays a role when
individuals predict various factors that can support the creation
of  behavior;  this  includes  both  internal  and  external  factors.
Besides,  the  existing  supporting  factors  shape  individual
control  beliefs.

Control beliefs come from contingency expectations theory
in  action  and  represent  subjective  expectations  that  the
possibility  of  action  will  succeed  in  certain  situations  [8].
Control  beliefs  are  individual  beliefs  about  the  existence  of
factors  that  can  facilitate  or  hinder  the  implementation  of
behavior  [9].  In  general,  control  belief  is  a  relatively  stable
personality characteristic as it reflects an individual's belief that
he  can  overcome  the  difficult  demands  [10].  The  indicators
used  in  measuring  confidence  control  (control  belief)  is
controlled belief strength and control belief power. An example
of  item  control  belief  strength  is  that  “I  believe  that  my
performance will be better in the coming months”. An example
of control belief power (linked to the level of demand) could be
stated  as  “I  believe  that  if  I  am  required  to  improve
performance  at  a  high  level  in  the  coming  month,  it  will  be
very difficult for me to do” [11].

Several  earlier  studies  have  highlighted  the  controversy
over  opinions  regarding  the  similarity  of  types  of  locus  of
control  and  control  beliefs  in  DM  [12].  Seeman  &  Evans
(1962)  [13]  conducted  research  supporting  a  relationship
between the locus of control for DM and health behavior. The
study reported that individuals who actively sought information
related  to  health  had  an  internal  locus  of  control.  The
individuals suffering from tuberculosis had an internal locus of
control  and  a  better  understanding  of  their  conditions.
Moreover, these patients showed a tendency to frequently ask
their doctors and nurses questions about their health conditions
as compared to individuals having an external locus of control.
Therefore, the main objective of the present study was to prove
that  the  locus  of  control  is  independent  and  not  a  type  of
control belief. Moreover, using a combination of the locus of
control theory and the theory of planning behavior on control
of  DM,  we  analyzed  diabetic  control  beliefs  based  on  the
variable  locus  of  control.

2. METHODS

The present investigation was an explanatory study with a
cross-sectional  design and was conducted from June 2015 to
August  2015.  The  sample  size  was  comprised  of  122  res-
pondents  using  the  multivariate  numerical  analytic  one-time
predictive  concept  framework  [14].  However,  considering
various errors, including incomplete responses, the sample size
was  increased  by  20%  and  finally,  143  respondents  were
recruited.  Sampling  was  performed  using  the  consecutive

sampling  technique.  Consecutive  sampling  refers  to  the
selection  of  samples  in  a  sequential  manner  and  is  based  on
research criteria to obtain the desired sample size or until the
research period ends [15]. The inclusion criteria were people
with type 2 Diabetes Mellitus (DM), patients with new type 2
diabetes (<6 months from the onset  of symptoms until  being
diagnosed), patients who have had type 2 DM (≥6 months from
symptoms  to  diagnosis),  and  those  having  complications  of
type 2 DM. The data were collected at eight locations including
three hospitals in Makassar City and five Primary Health Care
centers  in  Makassar  City.  The  site  selection,  especially  for
primary health care centers, was performed by random lottery.
The  research  instrument  used  in  the  present  study  was  a
structured  questionnaire  with  closed  questionnaire  patterns.
Individuals  with  DM  who  previously  agreed  and  signed  an
informed consent participated in the study and attempted the
questionnaire.

The  questions  on  the  locus  of  control  variables  were
obtained from a modified locus of control scale DM instrument
[1],  which  is  overall  items  modified  according  to  DM
instrument,  based  on  research  requirements  which  including
among  others  internal  items  (skill,  abilities,  and  effort)  and
external items (powerful others and chance items). The locus of
control served as the original source control that played a role
when individuals predicted various factors that supported the
confidence  in  control  diabetes  mellitus  which  sufferers.  The
instrument  consists  of  15  numbers  with  5  numbers  internal
items which if answered agree to be given a score of 10 points
(0  = disagree,  10 = agree)  and external  items as  many as  10
numbers  which  if  answered  agree  to  be  given  a  score  of  5
points (0 = disagree, 5 = agree). The measurement results are
interpreted internal locus of control if the total score internal
items  are  higher  than  external  items  while  interpreted  as  an
external  locus  of  control  if  the  total  external  items  score  are
higher than internal items. The questionnaire for the diabetic
control  beliefs  instrument  itself  measures  the  respondents'
beliefs about whether or not to carry out DM control behavior
with the strength of control beliefs indicators, which is a strong
belief that respondents can exercise DM control behavior. The
measurement results are interpreted strongly if the total score
of the respondents' answers is in the range of 43-102 points and
is said to be weak if the total score of the respondent's answers
is in the range under 43 points.

Questions on other variables were prepared with reference
to the theoretical concepts, which were tested for validity and
reliability.  The  validity  of  the  research  instrument  was
confirmed by  correlating  each  item score  and  the  total  score
using Pearson’s product moment correlation analysis (n = 31, r
table at  α (0.05)  = 0.36 and α (0.01)  = 0.46).  Where the test
decision from the analysis is if r count is greater than r table
then the item has validity and if r count is smaller than r table
then  the  item  is  declared  invalid.  The  invalid  items  were
rejected,  and  the  validity  was  tested  again  using  Cronbach’s
alpha (α = 0.50–0.70, moderate reliability; α > 0.7, sufficient
reliability;  and α  > 0.80,  all  items are  reliable  and internally
consistent).  The  respondent's  data  were  demographically
analyzed using the statistical software, IBM Statistics SPSS, in
the form of frequency distribution analysis. The analysis was
presented  in  a  tabular  form.  The  hypothesis  testing  was
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conducted using a chi-square statistical test with α = 0.06, with
the intention that the chance of error in measurement was six
times or 6% of the total measurement.

3. RESULTS

Table 1 shows the results of the validity and reliability tests
of the questionnaire used. Out of a total of 18 questions on the
locus  of  control,  there  were  2  invalid  questions  with  a
reliability  value  of  0.81.  In  contrast,  among  questions  on
diabetic control beliefs, 1 invalid question from 18 questions
had a reliability value of 0.89. These results demonstrated that
the  distribution  of  socio-demographic  factors  of  the  res-
pondents was in the locus of control dimension (Table 2). The
frequency  distribution  data  analysis  showed  that  most
respondents  belonged  to  the  age  group  of  46  to  55  years
(35.7%).  Out of  these,  52.4% were males,  had a high school
education (45.5%), and were suffering from DM for more than
five years (48.3%).  Most  of  the respondents (55.9%) did not
experience  DM  complications.  Moreover,  some  respondents
(88.1%) were more likely to have an internal locus of control.

Table 3 shows the results related to age groups. It could be
concluded  that  with  increasing  age,  patients  with  DM
developed a higher internal locus of control and tended to be
stable  in  the  46  to  65  years  of  age  group.  This  reflected  a
higher  percentage of  respondents  having an internal  locus of
control  as  compared  to  those  having  an  external  locus  of

control. Regarding the gender, the internal locus of control was
higher  in  men  (92.0%)  as  compared  to  an  external  locus  of
control; similarly, in women, the internal locus of control was
higher (83.8%) as compared to an external locus of control.

Based on the highest level of education, the percentage of
respondents showed that the higher the education, they tend to
have a higher internal locus of control compared to an external
locus of control. Based on the duration of DM, the percentage
of respondents suffering from DM >5 years was higher in the
internal locus of control (91.3%) compared to an external locus
of control (8.7%). It can be concluded that the longer a person
suffers from DM, the more likely he is to have an internal locus
of control. Regarding the presence or absence of complications,
the percentage of respondents who had not experienced severe
complications  was  higher  for  the  internal  locus  of  control
(90.0%)  compared  to  the  external  locus  of  control  (10.0%).

The data shown in Table 4 suggest that the locus of control
affects  the  diabetic  control  beliefs  (ρ  =  0.05;  b  =  0.16;  b2  =
0.03; F = 3.91). Thus, it could be concluded that the locus of
control had a direct effect on the diabetic control beliefs in DM
control behavior with a total effect on diabetic control beliefs.
The frequency distribution data showed that 99.2% of patients
with  an  internal  locus  of  control  orientation  and  100%  of
patients with an external locus of control orientation had strong
control beliefs.

Table 1. The results of validity and reliability tests.

Variable
Number of Question

Reliability (r)
Before After

Locus of control 18 15 0.81
Diabetic control beliefs 18 17 0.89

Table 2. The frequency distribution of respondents' characteristics (n = 143).

Characteristics of Respondents
Hospital Primary Health Care Total

n % n % n %
   Age group

26–35 year 1 1.2 0 0.0 1 0.7
36–45 year 15 18.5 9 14.5 24 16.8
46–55 year 34 42.0 17 27.4 51 35.7
56–65 year 16 19.8 27 43.5 43 30.1
>65 year 15 18.5 9 14.5 24 16.8

   Gender
Male 51 63.0 24 38.7 75 52.4

Female 30 37.0 38 61.3 68 47.6
   Last Education

No School 4 4.9 3 4.8 7 4.9
Primary School 8 9.9 14 22.6 22 15.4

Junior High School 14 17.3 8 12.9 22 15.4
Senior High School 38 46.9 27 43.5 65 45.5

Diplomas and Scholars 17 21.0 9 14.5 26 18.2
Magister 0 0.0 1 1.6 1 0.7

   Long Suffering
<1 year 12 14.8 5 8.1 17 11.9
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Characteristics of Respondents
Hospital Primary Health Care Total

n % n % n %
1–5 year 33 40.7 24 38.7 57 39.9
>5 year 36 44.4 33 53.2 69 48.3

   Complication
No 44 54.3 36 58.1 80 55.9
Yes 37 45.7 26 41.9 63 44.1

   Locus of control
Internal 72 88.9 54 87.1 126 88.1
External 9 11.1 8 12.9 17 11.9

Table 3. The dimensions of locus of control based on age, gender, highest education, duration of diabetes, and complications
(n = 143).

Characteristics of Respondents
Internal LoC External LoC Total

n % n % n %
   Age group

26–35 year 1 0.8 0 0.0 1 0.7
36–45 year 21 16.7 3 17.6 24 16.8
46–55 year 46 36.5 5 29.4 51 35.6
56–65 year 37 29.3 6 35.4 43 30.1
>65 year 21 16.7 3 17.6 24 16.8

   Gender
Male 69 54.8 6 35.3 75 52.4

Female 57 45.2 11 64.7 68 47.6
   Highest Education

No School 6 4.8 1 5.9 7 4.9
Primary School 19 15.1 3 17.6 22 15.4

Junior High School 20 15.9 2 11.8 22 15.4
Senior High School 57 45.2 8 47.1 65 45.4

Diplomas and Scholars 23 18.2 3 17.6 26 18.2
Magister 1 0.8 0 0.0 1 0.7

   Disease Duration
<1 year 13 10.3 4 23.5 17 11.9
1–5 year 50 39.7 7 41.2 57 39.9
>5 year 63 50.0 6 35.3 69 48.2

   Complication
No 72 57.1 8 47.1 80 55.9
Yes 54 42.9 9 52.9 63 44.1

Table 4. The distribution of respondents based on the locus of control on diabetic control beliefs in DM patients.

Locus of Control
Diabetic Control Beliefs

Total
F ρ b b2Strong Weak

n % n % n %
Internal 125 99.2 1 0.8 126 100.0

3.91 0.05 0.16 0.03External 17 100.0 0 0.0 17 100.0
Total 142 99.3 1 0.7 143 100.0

4. DISCUSSION

The results presented in this article lead to the conclusion
that  socio-demographic  factors  affect  locus  of  control.  This
finding is in line with previous research that locus of control is
influenced by various factors, namely, age [14, 15], environ-

ment  [16],  past  experience  [17,  18],  and  culture  [1,  19].
Someone  who  has  an  external  locus  of  control  believes  that
their  behavior  is  caused  by  some  external  factors  [20,  21].
Levenson (1972) [22] divided the external control center into
two types: powerful-others and opportunities (chance) mainly
by fate, opportunity, and luck.

(Table 2) contd.....
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The patients with diabetes mellitus are more likely to have
an  internal  locus  of  control.  This  finding  indicates  that  DM
patients consider themselves to have the greatest influence on
DM control, so policies and strategies for DM control should
be  emphasized  more  on  DM  patients'  involvement  in
controlling actions related to their disease. Although so far no
method  or  treatment  has  been  found  that  can  cure  diabetes,
normal glycemic levels can be achieved by diet, exercise, and
anti-diabetic  drugs.  The  control  method  is  very  specific  for
each patient, thus the success of the treatment program depends
on  a  patient.  This  is  in  line  with  the  results  of  a  study  that
shows that the perception of control of the disease will affect
the patient cure rate [23].

The  results  obtained  show  that  the  locus  of  control  is
variable and has a causal effect on diabetic control beliefs that
are defined and measured not as a trait but as a place of control
in  DM  patients  regarding  their  ability  to  control  DM.
Therefore, the overall reflection of patient characteristics can
lead them to the dominant internal locus of control because it
will be more selective to choose the information that enters and
controls  DM  behavior.  Therefore,  the  results  of  this  study
prove that the locus of control is independent, this is in contrast
to the earlier opinions about the locus of control, which, in the
context of social learning theory, states that locus of control is
one type of personality trait [1].

Based on this, it can be concluded that locus of control is
independent  and  not  a  type  of  personality  traits  or  control
beliefs.  The  control  center  has  an  impact  that  plays  an
important  role  in  a  variety  of  domains  of  a  person's  life,
including  health,  happiness,  job  satisfaction,  and  life  as  a
whole,  and  to  a  large  extent  also  influences  the  career  and
vocation  they  choose  [24].  In  addition,  the  findings  of  this
study  are  also  supported  by  the  research  showing  that  age,
gender,  ethnicity,  socioeconomic  status,  mood,  personality
traits,  and  knowledge  influence  individual  attitudes  and
behavior  toward  something  [25].  Therefore,  the  locus  of
control  is  the  place  where  the  formation  of  control  beliefs
occurs in an independent dimension. In the behavioral theory,
it  is  explained  that  the  background  factors  are  basically  the
characteristics  present  in a  person,  which,  in the Kurt  Lewin
model, are categorized as the aspects of O (organism) [25].

The locus of  control  affects  diabetes  control  beliefs  (ρ  =
0.05).  The frequency distribution data  showed that  99.2% of
patients  with  an  internal  locus  of  control  orientation  have
strong  control  beliefs  and  100% of  patients  with  an  external
locus  of  control  orientation  have  strong  control  beliefs.  This
means that the locus of control orientation does not distinguish
the sufferer's control beliefs, but it is different from the source
of the belief support. The individual differences at the level of
how they generalize beliefs about the ability of their actions are
related to the results they get [26].

This finding also supports the development of new ideas
because it proves that locus of control is different from control
beliefs,  so  an  interesting  issue  is  a  concept  that  the  locus  of
control  is  a  place  that  accommodates  various  supporting
sources for the creation of behaviors originating from internal
and external environment in DM sufferers and determines the
patients'  confidence  in  DM  control.  This  answers  the  con-
troversy  over  previous  opinions  regarding  the  link  between
locus  of  control  and  control  beliefs,  whether  the  locus  of
control is a type of control beliefs or rather a place of control

[7]. Control beliefs are similar to the idea of ​​locus of control
[8].

The locus of control can affect individual behavior related
to  health,  including  risky  health  behaviors  and  adherence  to
health  care  recommendations  [27].  Previous  research  shows
that individuals who actively seek information related to health
are individuals who have an internal locus of control [28]. The
individuals, who have an internal locus of control that is more
independent and more resilient, have strong endurance and are
more resistant to dealing with social influences [28], more able
to delay gratification, not easily affected, and more able to deal
with failure [29].

The previous studies that were almost similar to this one
were focused on the effect  of  perceived control  and locus of
control  for  cortisol  and  subjective  responses  to  control  for
cortisol (stress hormone) [30]. An intensive control for diabetic
through  medical  nutrition  therapy,  exercise  and  medicine  is
necessary  so  that  the  blood  sugar  is  well  controlled  and  the
occurrence of disease complications is  prevented or delayed.
Physicians, healthcare professionals,  nurses,  and nutritionists
must be able to motivate patients and work together in tackling
diabetes [31].

The  locus  of  control  has  an  effect  on  diabetes  control
beliefs.  It  has  implications  that  patients  should  be  exposed
more often to various factors that  can be used as a source to
strengthen control center, both internally and externally, so that
the  patient's  confidence  in  being  able  to  control  DM  is  also
strengthened.  The  internal  dimension  or  external  locus  of
control has an equally good role if it contains positive sources
and will strengthen the patient's confidence to exercise control.

The locus of control is independent. The locus of control
significantly affects an individual’s diabetic control beliefs in
diabetes mellitus control behavior. The patients have a strong
belief  that  they  are  able  to  control  DM  because  there  are
various  factors  that  can  facilitate  the  creation  of  these
behaviors that are accommodated in the locus of control; The
locus  of  control  factor  comes  from  internal  and  external
sources  so  that  patients  can  predict  these  factors  to  increase
their  confidence  in  behavior  control.  Although  some  experts
state that locus of control is a type of control belief [7].

CONCLUSION

The  results  of  this  study  prove  that  the  fundamental
difference between locus of control and control beliefs is that
locus of control is not a type of control belief but a determinant
of  control  belief  leading  to  the  development  of  DM  control
behavior. Therefore, researchers assume that with an increase
in the locus of control, there will also be an increase in diabetic
control  belief  in  the  behavior  of  an  individual  controlling
diabetes  mellitus.
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