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Abstract: This survey was designed to determine the association between knowledge, locus of control and health
belief with self-management, Hb Alc level and Number of attendances in type 1 diabetic patients in Rasht, Guilan
Province - North of Iran. Data was derived from chart reviews of 92 patients. Patients’ glycosylated hemoglobin level
and their number of health care attendances during the last 6 months were recorded. The four part questionnaires
covered patients’ demographic data, knowledge, perceived control and health belief of diabetes. A blood sample
was taken from each patient. There was no significant relationship between demographic data such as gender, age,
marital status, education, occupation, duration of the disease, place of living and family history with knowledge,
health belief and locus of control (P > 0.05). Also the results didn’t show any significant association between the
complicated group and their knowledge and health belief (P > 0.05) while it was significantly related to their locus
of control (P < 0.004). The majority of the samples had poor knowledge (59.8%), health belief (71.7%) and locus of
control (62%). There was no significant relationship between patients’ knowledge, health belief and locus of control
with their glycosylated hemoglobin level, number of referrals and self-management. It is suggested by the present
survey that locus of control, health belief and knowledge of patients are not found to have no practical effect upon
diabetic self-management behavior or outcomes, according to the variables used and care for the diabetic patients
must be tailored to individual requirements.
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Introduction

Prevalence of Diabetes mellitus (DM) continues
to increase worldwide, reaching epidemic sta-
tus and costing healthcare services significant
amounts of money. The total number of people
with diabetes is projected to rise from 171 mil-
lion in 2000 to 366 million in 2030, while in
developing countries the prevalence is project-
ed to double between 2000 and 2030 [1, 2].
The two main forms are type ldiabetes and
type 2 diabetes [3].

Type 1 diabetes is characterized by the destruc-
tion of pancreatic b-cells. Type 2 diabetes is
characterized by the combinations of decreased
insulin secretion and decreased insulin sensi-
tivity (insulin resistance) [4]. In Great Britain,

rates range from a low of 6 in southern England
to 19.8 (per 100,000 per year) in Scotland, and
other studies have reported a higher incidence
in the urban population compared to the rural
population, particularly where there is a low
incidence [3, 5]. Type 1 diabetes is rapidly
increasing worldwide amongst young people
and it is predicted that 76,000 will develop the
condition annually (International Diabetes
Federation, IDF, 2009) [6].

Self-management is a dynamic concept of pre-
serving health for diabetes management indi-
viduals must understand their medications and
diet, and should know how to modify them
according to exercise. They also need to know
how to monitor their blood glucose levels and
how to modify their regimen during illness or


http://www.ijcem.com

Knowledge in diabetic patients

disruption of normal routine [7, 8]. Glycosylated
hemoglobin (Hb Alc) testing is one of the best
indexes of self-management that is now used
as a golden standard for estimating average
blood glucose control [3]. So by assessing
Glycosylated hemoglobin which is a proper
method for a long term controlling in diabetic
and by performing and controlling for a long
period ,we can prevent a variety of complica-
tions which would cause a lot of disabilities in
diabetics. one indicator for managing the con-
dition in diabetics was assessing their atten-
dance in the diabetic clinic, which is considered
an important part of self-management behav-
ior [8].

Diabetes is a chronic condition and therefore
the patients and their families are responsible
for its day-to-day management [3]. The overrid-
ing goals of diabetes self-management educa-
tion are to empower individuals to avoid the
short-term risks and long-term complications
associated with the disease as well as to
improve quality of life [9-12].

Self-care education is an essential element in
the treatment of a person with diabetes and its
importance is acknowledged in several studies
carried out in communities with different socio-
economic and cultural profiles. A significant
correlation between attitude and knowledge for
people with diabetes suggests that more knowl-
edge is associated with a predisposition to
assume self-care [13-15]. The concept of locus
of control is derived from social learning theory
and has been adapted for predicting health
behavior [16, 17]. The concept of locus of con-
trol has been described as the amount of per-
sonal control over the environment individuals
believe that they possess [8]. People with an
“internal” health locus of control are said to
believe that their health is mostly determined
by their own behavior. Those who believe that
their health is determined by factors outside
their realm of control (ie. fate, chance, powerful
others, or events) are considered to have an
“external” locus of control [16].

Self-manage in chronic diseases especially
type 1 diabetes mellitus which can result in
severe long-term complications causing consid-
erable morbidity which would lead to significant
costs on the health care services is considered
important [8]. This study aimed to investigate
the association between knowledge, locus of
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control and belief with self-management, Hb
Alc level and Number of attendances in type 1
diabetes mellitus patients who referred to
health therapeutic center of Rasht City, North
of Iran.

Materials and methods

This is a descriptive cross-sectional survey in
which the relationship between knowledge,
locus of control and belief with self-manage-
ment in type 1 diabetes mellitus patients who
referred to health therapeutic center of Rasht
City, North of Iran was investigated.

Sample

The target population for this survey was made
up of people with type 1 Diabetes Mellitus who
had follow-up charts in health therapeutic cen-
ter of Rasht City. The Sample consisted of 92
type 1 diabetes mellitus out patients. Sample
size was calculated with the 95% confidence
interval and strength of 80% and was chosen
by Random Sampling during 6-month.

All the patients with type 1 diabetes for at least
1 year and aged 17-45 years who referred for
follow-up visits were included in the survey.
This age group was chosen because a lot of
many changes in life style would occur in this
period which may take precedence over diabet-
ic self-management. Also the symptoms of
long-term complications would not normally be
apparent at this age, so patients over this age
limitation because of aging complications
would be excluded.

Patients with Chronic Renal Failure (CRF) and
Anemia (in whom GHb decreases), pregnant
patients, patients undergoing Hemodialysis (in
whom GHb increases), and those who didn’t
have consent for entering the study were
excluded from the survey. This study was
approved by ethical community of Guilan
University of Medical Sciences.

Data collection

Data was collected in questionnaires and mea-
suring of GHb. The questionnaire consisted of
four parts; questions obtained demographic
characteristics (consisting of age, gender, mari-
tal status, occupation, education, the duration
of diabetes, place of living, BMI, Source of infor-
mation about diabetes, family history of diabe-
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tes mellitus, diabetic foot and comorbidities),
twelve questions to explore knowledge levels,
19 questions to determine health beliefs, and
6 questions to determine locus of control.
Patients were asked about diabetic foot and
comorbidities such as visual, cardiac and renal
diseases. In the case of presence of any dis-
eases and/or diabetic foot the patient would be
in the complicated group.

Knowledge section consisted of 12 questions
on patients’ knowledge about type 1 diabetes
mellitus containing the statement “I don't
know”. Health belief related questions were 19
statements. The possible score for each state-
ment was 1-4 (completely disagree to com-
pletely agree) and 8 questions had negative
scores. The questions on locus of control con-
sisted of 6 presumed events (good control,
decreased blood glucose, increased blood glu-
cose, good control after a bad control interval,
not having the complication and weight gain).
About each events, the cause was asked and
considered, 6 questions about factors such as
internal control, treatment, external control,
individual control and treatment control (one
question for each factor) were asked for each
statement (totally 36 questions), and for each
question a scale of 1-3 (not related to com-
pletely related) was used.

Glycosylated hemoglobin (Hb Alc) was used for
the assessment of the efficacy of self-manage-
ment. It is recognized that factors other than
self-management may influence this and that
poor self-management may not necessarily
result in poor control. However, as the general
aim of diabetic management is to maintain the
blood glucose level within normal limits, this
was considered a suitable outcome measure
[8]. After blood sampling and sending to the
laboratory, by WHO colorimetric method [18]
and based on Mahsayaran Kit, Iran, Hb Alc
was classified to good (< 8%), moderate (8-11%)
and poor (> 11%).

The number of health center attendances were
derived from the patients’ charts and classified
to good (5-6 times), moderate (3-4 times) and
poor (1-2 times). The indicators of self-manage-
ment in our survey were glycosylated hemoglo-
bin and the number of attending in health
center.
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Validity and reliability of the questionnaire

The questionnaire of this study conducted on
the basis of a questionnaire used by Coates
and Boore [8] and translated into Persian. The
questionnaire was considered by a panel of
consulting experts and its validity was docu-
mented by a pilot study using a random sample
(n = 20) drawn from the subgroups to be sur-
veyed in the main study. The questionnaire’s
validity and reliability were also confirmed by
Cronbach’s alpha (alpha = 0.71 for health belief
and alpha = 0.73 for locus of control questions).
The validity and reliability of the questionnaires
were also determined by translation and
retranslation and test retest method.

Data analysis

In this survey, knowledge, locus of control and
health belief was independent variables while
Hb Alc and the number of attending in health
center were dependent variables.

In the knowledge section, correct answers got
score 1, incorrect answers got score -1 and the
answer “l don’t know” got score 0. After calcu-
lating the scores of 12 knowledge questions,
Scores less than 6 was considered as poor,
scores 6-8 as moderate, and scores higher
than 8 were classified as good knowledge.

In the health belief section (scores between O
and 76), scores higher than 57 (75% of the
maximum score) stood for favorable belief and
scores lower than 57 stood for unfavorable
health belief.

In the locus of control section with totally 36
questions (scores between O and 108), 60%
maximum score was considered as favorable
locus of control in a way that scores higher than
65 stood for favorable and grades lower than
65 stood for unfavorable locus of control.

There are some criteria for self-management:
controlling would be good, if there is a good Hb
Alc level (< 8%) and the number of attendance
is appropriate (5-6 times) or if one criteria is
good and the other is in the average level it
would also be considered a good controlling. if
the both criteria are in the average level, or if
one is in a favorable level and the other is ener-
vated, self-management is moderate. if both
are enervated, or one is moderate and the
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other is enervated the self-management is
poor.

Data was entered in SPSS v18 and analyzed by
descriptive statistics (mean and standard devi-
ation, frequency rate) and comparing means
(independent T-test, one way Anova, Pearson
and Spearson correlation coefficients, and
Man-Whitney-U). P < 0.05 was considered sta-
tistically significant.

Results

Totally, 92 (52 females and 40 males) insulin
dependent diabetic patients with the mean
(SD) age of 34.66 + 8.63 years enrolled in the
survey. The majority of the subjects were in the
age group of 34-45 years old. Twenty patients
(21.7%) were single and 72 (78.3%) of them
were married. Thirteen patients (14.1%) were
from urban. According to body mass index (BMI)
32.6% were overweight, 38.1% were normal
weight and 29.3% were under weight.
Occupation results were as follows: 16.3%
farmer, 41.3% housewife, 17.4% Unemployed,
12% employees and 13% self-employed. In this
study, 67 (72.8%) of the participants told that
they received their awareness of diabetes from
the physicians, 16 (17.4%) from nurses and
9.8% from magazines, internet or friends.

Most of the patients (80.5%) had the education
under diploma. The mean (SD) of duration of
the disease among type 1 diabetes mellitus
patients was 14.15 + 8.57 years. Among them,
64.1% had a family history of diabetes mellitus
and 54 (58.7%) of them were in the complicat-
ed group. While 34 patients (62.96%) of the
patients reported optic disorders, 8 (14.81%)
had cardiovascular disorders, 3 (5.56%) foot
infection and 3 (5.56%) of the patients showed
renal problems, the others (11.1%) showed sev-
eral diseases.

In the diabetic patients the mean (SD) knowl-
edge score was 5.96 + 2.32 while their mean
(SD) locus of control and health belief scores
were 64.42 + 10.8 and 53.79 + 6.22
respectively.

Among the demographic variables, there was
no significant relationship between patients’
knowledge, locus of control and health belief
with their gender, marital status, education,
occupation, duration of the disease, place of
living (rural or urban), BMI , Source of informa-
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tion about diabetes and family history of type 1
diabetes mellitus (P > 0.05). While the associa-
tion between patients’ knowledge and health
belief with their diabetic foot and comorbidities
was not significant, the relationship between
complicated group and their locus of control
was statistically significant (P < 0.004).

The mean (SD) of Hb Alc in the patients was
9.6 + 1.96. There was no significant associa-
tion between patients’ knowledge, locus of con-
trol and health belief and their Glycosylated Hb
(P > 0.05). Totally, patients had 4.77 + 1.29
health center attendances during the last 6
months. The relationship between patients’
knowledge, locus of control and health belief
and their self-management score was not sig-
nificant in 95% of confidence interval (P > 0.05).
Table 1 shows the relationship between
patients’ knowledge, locus of control and health
belief with their Hb Alc level, number of atten-
dances, self-management.

Discussion

The present survey showed that the majority of
the study population (59.8%) had a poor knowl-
edge with the mean (SD) score of 5.96 + 2.32.
The low knowledge level of in typel diabetes
mellitus patients may reflect a lower emphasis
which is given to diabetic education received by
the patients. In addition the reason for a lower
knowledge level in this study may be partly
explained by the sample involving older and
lower educated individuals. As we noticed, the
highest proportion of the study population
(55.4%) was between 35-45 years. Also most
of them (80.5%) weren’t graduated to get sec-
ondary diploma. But in a study by Coates et al.
in contrast with the results from our survey, the
mean knowledge score of diabetic patients was
high (16.6). They declared that knowledge is
only one of several variables which influence
metabolic control [7].

Also Rayman et al. said that knowledge and
skills achieved by education are necessary for
self-control procedure [19]. It is generally
accepted that a reasonable level of knowledge
is essential if people with diabetes are to be
able to manage their condition [20].

In our survey, most of the study population
(62%) had showed unfavorable locus of control
(score < 65). This can also be due to low educa-
tion achieved by the patients. Kennedy et al. in
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Table 1. The relationship between knowledge, locus of control and health belief with Hb Alc level, Number of attendances and Self-management

Hb Alc level Number of attendances Self-management
variables <8% 8-11% >11% n (SD) 5-6times 3-4times 1-2times ... (SD) good  moderate  poor Mean P
(good) (moderate) (poor) (good)  (moderate) (poor) N (%) N (%) N (%) (SD) value
N (%) N (%) N (%) N (%) N (%) N (%)
Knowledge Good (> 8) 3(27.3) 5(455) 3(27.3) 9.4+22 6(54.5) 5 (45.5) 0(0) 48+1.08 6(54.5) 3(27.3) 2(18.2) 3.45+1.04 NS
level Moderate (6-8) 6(23.1) 16(61.5) 4(154) 9.2+16 18(69.2) 6(23.1) 2(7.7) 485+138 16(61.5) 8(30.8) 2(7.7) 3.31+0.84
Poor (< 6) 10 (18.2) 34 (61.8) 11(20) 9.7+2 34(61.8) 18(32.7) 3(55) 4.73+1.31 29(52.7) 19(34.5) 7(12.7) 3.45%0.9
Locus of Favorable (> 65) 4(15.4) 17(65.4) 5(19.2) 9.7+19 16(61.5) 9(34.6) 1(3.8) 4.65+1.47 14(53.8) 9(34.6) 3(11.5) 3.46+0.86 NS
control level ynfavorable (<65) 15(22.7) 38(57.6) 13(19.7) 9.5+1.9 42(63.6) 20(30.3) 4(6.1) 4.82+1.23 37(56.1) 21(31.8) 8(12.1) 3.39+0.91
Health Favorable (> 57) 12 (34.3) 13(37.1) 10(28.6) 9.7 £2.3 22(62.9) 1(31.4) 2(5.7) 4.74+1.17 17 (48.6) 14(40) 4(11.4) 337x1 NS
belief level  ynfavorable (<57) 7(12.3) 42(73.7) 8(14) 95+1.6 36(63.2) 8(31.6) 3(5.3) 4.79+1.37 34(59.6) 16(28.1) 7(12.3) 3.44+0.82
Total 19 (20.7) 55(59.8) 18(19.6) 9.6+ 1.96 58(63) 29(31.5) 5(5.4) 4.77+1.29 51(55.4) 30(32.6) 11(12) 3.41+0.89
474 Int J Clin Exp Med 2013;6(6):470-477
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a survey on the influence of self-care education
on iliness behaviors and health locus of control
of Mexican American women reported that edu-
cation on self-control had positive influence on
patients’ locus of control [21].

We have found that the majority of the diabetic
patients in our survey (71.7%) had unfavorable
health belief. We suggest that this can be due
to a lower knowledge level of the patients and
poor knowledge of personnel on the changes of
patients’ health belief. Kozier et al. found that
nurses had an important role for helping the
patients in changing their health belief. They
can help in overcoming the barriers and sup-
port positive activities [22].

One of the main aims in the management of
diabetic patients is maintaining Glycosylated
hemoglobin (Hb Alc) in the normal level. The
vast majority of studies used Hb Alc as the pri-
mary indicator of how well the subjects adhered
to diabetes guidelines. The mean Hb Alc level
in our survey was 9.6 + 1.96 and most of the
study population had Hb Alc in the 8-11 spec-
trum. Just like the study by Coates et al. in
which the reported mean (SD) of Hb Alc was
10.1 + 2.5 [8].

Clinic attendance was assessed as an index of
self-management behavior in this survey. As we
noticed that the majority of type 1 diabetes
mellitus patients in the present survey (63%)
had 5-6 attendances during the last 6 months.
The explanation is the easier achievement of
drug from this health center. According to the
results it would be realized that regular, fre-
quent attendances in the clinic was considered
important. In this study, 29% of the total sam-
ple had attended the health center 3-4 times
during the last 6 months and only 5.4% of them
had less than 3 attendances. On the basis of
results it may be assumed that only a few peo-
ple didn’t find health center helpful. Coates et
al. found that only 23% of the diabetic patients
referring 6 times and 22% referring 5 times dur-
ing the data collection period. Considering that
outpatient health center attendance is impor-
tant perhaps it is time that nurses carefully
examine their therapeutic contribution to
patient care in the clinic setting [8].

We have found that there was no significant
association between patients’ knowledge and
their self-management behavior. Bess et al.
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suggested that knowledge had influence on the
ability to manage self-care practices [23]. Also
Cochran et al. in a meta-analysis suggested
that people with diabetes experience improved
quality of life from participation in diabetes
self-management training programs [24], as it
was suggested by Brown that patients’ educa-
tion did lead to an increase in the patients’
knowledge and also had a positive effect upon
metabolic control [25]. In contrast, research
has also demonstrated that there is no correla-
tion between increased knowledge and meta-
bolic control. For example, Beggan et al. noted
that glycosylated Hb as an indicator of meta-
bolic control was not correlated significantly
with knowledge [26]. Also Germer et al. found
no correlation between the degree of knowl-
edge and the degree of control as measured by
a random blood glucose or Hb Alc [27] (as the
present survey). Generally it is important to
remember that the associations between
knowledge, management practices and out-
come in terms of glucose control are complex.
Rather than a simple linear relationship
between knowledge and control, a multi-facto-
rial model may be required for describing any
link between knowledge and outcome [7].

Analysis of Variance in the present study
showed that locus of control and health beliefs
in diabetic patients were not related significant-
ly to their self-management behaviors. While
Chen et al. reported that there was a significant
association between hypertensive patients’
locus of control and their self-management
[28]. Coates et al. showed that diabetic
patients’ knowledge and locus of control were
not related significantly to their self-manage-
ment [8]. In a study by Wu et al. on Self-efficacy,
health locus of control, and psychological dis-
tress in elderly Chinese women with chronic ill-
nesses, results from hierarchical regression
analysis indicated that health control beliefs
did not interact with general self-efficacy [29].
Glasgow et al performed a survey on the effects
of psychosocial barriers to diabetes self-man-
agement and quality of life found that low posi-
tive correlations were often found between psy-
chosocial predictors (including the Health
Belief Model, Locus of Control, Self-Efficacy,
and Social Support) and markers of self-man-
agement [30]. The low correlation coefficients
suggest that these global constructs may not
be useful predictors of self-management
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behaviors and those investigators should look
for other mediating targets when designing
interventions. Low correlation may result from
error measurements rather than lack of signifi-
cance construct. Comparing two indicators of
self-management behavior illustrates one diffi-
culty with measurement in barriers research. A
lot of literature, usually Hb Alc was used. In
one study, the correlation between self-man-
agement and Hb Alc disappeared completely
when the analyses were restricted to subjects
with significant complications [31]. This finding
highlights the possibility that, for many individu-
als, physiological processes and medications
may cause the relationship between Hb Alc
and self-management behaviors to be tenuous
or insignificant. An important note made by sev-
eral researchers examining Hb Alc was that
patients were not often aware of the marker’s
significance. Several authors suggested that
personalized feedback on Hb Alc levels may be
a useful tool that clinicians could use to edu-
cate patients and help them to avoid complica-
tions [30].

In conclusion, it is suggested by the present
survey that locus of control, health belief and
knowledge of type 1 diabetic patients are not
found to have any practical effect upon diabetic
self-management behavior or outcomes,
according to the variables used and care for
people with diabetes must be tailored to indi-
vidual requirements and maybe new education-
al strategies (such as test and re-test methods)
will help in making high quality knowledge
among the diabetic patients in a way that would
influence their self-management.

There were also some weaknesses in our study
and the data was affected by of limitations
such as low sample size, the effect of other
confounding variables. Also as the study popu-
lation in the present survey consisted of type 1
diabetes mellitus patients and diabetes is just
one of the chronic disorders, we suggest future
surveys to be performed on the association
between the knowledge, health belief and locus
of control of patients with chronic illnesses and
their self-management. Lifestyle has a major
role in the prevention of diabetes complica-
tions; therefore we recommend patients should
be carefully evaluated in terms of lifestyle and
its relationship with knowledge.
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