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Abstract

Background: Diabetes is a global epidemic with serious complication and there is a clear need for paying special attention to self-
management as the cornerstone to optimal control of the disease.
Objectives: This study aimed to assess the self-management status and its correlation to disease control indicators in people with
diabetes.
Methods: In a descriptive cross-sectional study, 220 patients were selected from the list of the referred patients available in Lamerd
public health network from December 2014 to June 2015. In the first step, data about demographic information and disease con-
trol were collected from the patients’ records. In the second step, the self-management status of each patient was assessed by the
Diabetes Self-Management Questionnaire developed by Schmitt et al. To analyze the data, independent sample t-test and Pearson
correlation coefficient were used.
Results: The mean age of the male and female participants was 56.43 ± 13.50 and 56.46 ± 10.49 years old, respectively. The mean
duration of the disease was 6.67 ± 4.72 years for men and 7.07 ± 5.30 years for women. Twenty-one (25.9%) men and 60 (43.7%)
women had a history of smoking. The results of the Pearson correlation coefficient showed that there was an inverse and statistically
significant relationship between diabetes self-management status and weight, body mass index (BMI), waist circumference, glucose
tolerance test (GTT), LDL, and cholesterol. The results of the t-test did not show significant differences between the level of HbA1C
(HbA1C7) and self-management scores of the patients (P > 0.05).
Conclusions: Patients with better self-management status were in a better disease control condition with respect to weight, BMI,
waist circumference, GTT, LDL, and cholesterol levels. Special attention to the control and management of LDL, cholesterol, HbA1C,
BMI, and blood pressure levels is recommended in planning for these patients.
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1. Background

Diabetes is a global epidemic with serious complica-
tion and there is a clear need for paying special attention
to the self-management as a cornerstone to optimal con-
trol of the disease. As predicted earlier (1, 2), diabetes is
a global epidemic and an increasing condition in the first
quarter of the 21st century. The number of people with dia-
betes in the world reached 422 million by 2014, while it was
382 million in 2013 (2). The speed of this increase has been
more than what is expected by some researchers (300 mil-
lion in the year 2025 as predicted by King et al.) (1). In Iran,

diabetes prevalence increased by about 35.1% from 2005 to
2011 (1). In 2011, the prevalence of glucose intolerance and
diabetes in Iran was 11.3 and 14.6 percent, respectively, in
the age group of 25 to 70 years old (1). It was estimated 3.78
million cases of DM (2.74 million diagnosed and 1.04 mil-
lion undiagnosed) in Iran in 2009, and this number is ex-
pected to rise to 9.24 million cases (6.73 million diagnosed
and 2.50 million undiagnosed) by 2030 (3).

Regarding the weighted prevalence of both pre-
diabetes and diabetes which are in an upward rising
trend in Iran, the health care system infrastructure is not
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wholly prepared for this trend in Iran; as a result, a high
prevalence of diabetes complications is seen (4). Based
on the registry of university-affiliated adult outpatient
diabetes clinics in Iran during 2015 - 2016, the frequency
of chronic vascular complications among patients with
diabetes was relatively high in Iran as this study revealed
that proportions of retinopathy, nephropathy, peripheral
neuropathy, diabetic foot, and ischemic heart disease were
21.9%, 17.6%, 28.0%, 6.2%, and 23.9% in Iran, respectively
(5). The high level of disease complication in people with
diabetes in Iran highlights the need for paying more at-
tention to control of the condition and self-management
as a cornerstone to optimal control of the disease. It costs
a lot for the patients and affects both life quality and life
expectancy and imposes health and economic burdens on
the national budget for the loss of productivity (6).

Self-management is a non-pharmacological interven-
tion that is critical to optimal control (7), and manage-
ment of many chronic diseases (8). It is the cornerstone
of overall diabetes management (9). In a systematic re-
view of randomized controlled trials conducted by Nor-
ris et al., it was revealed that self-management training
had positive effects on knowledge, frequency and accuracy
of self-monitoring of blood glucose, self-reported dietary
habits, and glycemic control in studies with short follow-
up (< 6 months); however, the effects of interventions on
lipids, physical activity, weight, and blood pressure were
variable (10). Some research revealed that diabetes self-
management education could reduce the HbA1c level in
patients with type 2 diabetes mellitus (11-15). Neverthe-
less, the results of a meta-analysis conducted by Cunning-
ham et al. showed a non-significant effect of diabetes self-
management education on HbA1c in African-Americans
(16).

Although these studies are fundamental in under-
standing different approaches in education and train-
ing the people with diabetes, controversies in the re-
sults indicate that the relationship between diabetes self-
management education and disease control outcome can
come from different contexts, different qualities of educa-
tion and different approaches, adopted for training the pa-
tients in these researches. Therefore, this debate can be an
ongoing process. However, the relationship between di-
abetes self-management status of patients and metabolic
control or other related outcomes can lead to a more
durable conclusion. The national program for controlling
and preventing diabetes in Iran has made great attempts
to improve prevention and plan sustainable care for these
patients from 2004 to date to reduce the problems associ-
ated with diabetes (4, 17). Despite the ongoing efforts of
this institution to provide accurate estimates of diabetes

prevalence in different parts of the country, few studies
have been carried out on the self-management and control
of this disorder in people with diabetes in Iran.

2. Objectives

This study aimed to assess the self-management status
and its correlation with disease control indicators in pa-
tients with diabetes.

3. Methods

In this descriptive cross-sectional study, the approval
of the ethics committee (no. 94-01-93-9191) was obtained
and then the study samples were selected from the pa-
tients’ list existing in Lamerd city public health network
from December 2014 to June 2015, using convenience sam-
pling method. Written informed consent was obtained
and the patients’ information was kept confidential at all
stages of the study. Firstly, data were collected from the pa-
tients’ records. The results of blood sugar and other tests
such as body mass index (BMI), HbA1C, glucose tolerance
test (GTT), TG, total cholesterol, HDL, and LDL were consid-
ered acceptable as they represent the last status of the pa-
tient until the previous month. In case those blood lipids
or HbA1C tests were out-of-date, or GTT was not recorded
in the patient’s record, the tests were performed again in
the same lab. For example, in one case for confirmation
of diabetes diagnosis who was in the list of diabetic pa-
tients but did not have any recorded test of GTT, the stan-
dard method was used for GTT measurement (18). To this
aim, GTT was done in the morning after 8 - 12 hours of fast-
ing before doing the test. A glucose solution (75 g) was
given to the patients and asked them to drink it within
15 minutes; then, a blood sample was obtained for esti-
mation of glucose status at half-hourly intervals for 2.5
hours after the glucose intake. For HbA1c measurements,
venous blood samples were obtained and sent to the lab
for glycated hemoglobin (A1c) test, which identifies the av-
erage plasma glucose concentration. In the second step,
the patients’ self-management status was assessed using
the Diabetes Self-Management Questionnaire (DSMQ) de-
veloped by Schmitt et al. A community health worker,
calledBehvarz in Iran, filled out the questionnaires in a visit
through asking the patients the related questions. Patients
were included in the study if they were diagnosed with dia-
betes at least for 1 year, had a medical record in a health cen-
ter, and resided in Lamerd city for more than 1 year. The ex-
clusion criteria were patients who did not sign the written
informed consent or were reluctant to continue their par-
ticipation in the study. Considering the size of the required
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sample (220 persons) with a 95% confidence interval and
80% power of the study, the samples were selected by using
convenience sampling procedure from the patients’ list
of the public health networks in Fars province in Lamerd,
Iran.

The data collection form had two parts of demographic
information and disease control information like smok-
ing; duration of the disease in terms of years; type of dia-
betes; hypertension; weight; height; BMI (kg/m2); method
of diabetes treatment; tests like HbA1c, FBG, blood lipid lev-
els like triglyceride (TG), total cholesterol, HDL-c and LDL-C;
and the number of visits by doctors and associate nurses
during the previous year.

The Diabetes Self-Management Questionnaire (DSMQ),
which was designed by Schmitt et al. in 2013, was used
to assess the activities associated with self-care to control
the blood sugar. The questionnaire was designed in 4 ar-
eas, including glucose control, dietary control, physical ac-
tivity, and health care utilization, each with 5, 4, 3, and 3
items, respectively. One item in this questionnaire, which
measured the overall rating of self-care, was only consid-
ered in the sum scale score, and the minimum and max-
imum scores were 0 and 3 in each item, respectively. In
this questionnaire, negatively worded items are reversed,
so that higher values reveal more effective self-care, and
then all items are summed and transformed to a scale rang-
ing from 0 to 10 (19). People were then categorized by a me-
dian split of the DSMQ total score into groups performing
“Inadequate” (DSMQ ≤ 6) versus “Adequate” diabetes self-
care (DSMQ > 6) (20). This questionnaire was translated
into the Persian language. For adaptation of the question-
naire to the local conditions, a panel of experts evaluated
the validity of the instrument and clarity of translation.
Then, for assessing the reliability, Cronbach’s alpha was ob-
tained 0.776 in a pilot study done on 20 individuals having
the same features who were excluded from the samples.
This is a bit lower than the English version of the DSMQ
original scale, which revealed an overall internal consis-
tency (Cronbach’s alpha) of 0.84. Descriptive statistics like
frequency, mean and standard deviation (SD) and inferen-
tial statistics like Pearson correlation coefficient test and
Independent-sample t-test were used for the analysis of the
data, using SPSS software, version 16. In this study, the sig-
nificance level was considered 0.05.

4. Results

The characteristics of the 220 participants are shown in
Tables 1 and 2. The majority of participants (n = 71) were 55 -
64 years old. Gender was not distributed evenly in the sam-
ples, with more female gender (n = 139). Only 5 participants

aged over 65 years old had inadequate self-management.
The majority of the participants were married (n = 183) and
uneducated (n = 127); only three subjects with inadequate
self-management status had middle or secondary school
education. The majority of the participants had diabetes
type 2 (n = 179) and received only oral medication as their
treatment modality (n = 167). The majority of the partici-
pants were unemployed or housewife (n = 151), had a fam-
ily history of DM (n = 127), and were not smokers (n = 139).
The clinical characteristics of the participants are shown in
Table 2.

The result of the Pearson correlation coefficient test, as
shown in Table 3, revealed that there was an inverse and sta-
tistically significant relationship between the DSMQ sub-
scales scores and weight, BMI, waist circumference, GTT,
and cholesterol. The increase in means in DSMQ scores can
decrease the weight, BMI, waist circumference, GTT, and
LDL in patients.

The results of Independent-sample t-test (Table 4)
showed that no significant difference between the level of
HbA1C was found in patients’ self-management scores (all
P values > 0.05). Most of the patients had HbA1C > 7 (n =
157). Also, there was no significant difference between the
mean scores in the DSMQ in the male and female partici-
pants (P > 0.05) (Table 5).

5. Discussion

In the present study, the results, shown in Table 2, re-
vealed that on average indicators like LDL, HbA1C, BMI, and
blood pressure in patients were out of the normal range
proposed by the American Diabetes Association in general
(21). Then, most of them needed the recommended in-
dividualized interventions like diet, physical activity, be-
havioral therapy, and pharmacotherapy. There was an in-
verse and statistically significant relationship between the
DSMQ scores and weight, BMI, waist circumference, GTT,
and cholesterol; it means that patients with better self-
management status were in a better disease control con-
dition with respect to weight, BMI, waist circumference,
GTT, and cholesterol. In the present study, there was a
statistically significant and reverse relationship between
the use of health care and amount of 2-hour blood GTT.
Also, there was an inverse relationship between health care
use and the amount of FBS; that is, with an increase in
the health care use by patients, their amount of FBS im-
proves. The results of the study carried out by Yuan et
al. showed that diabetes self-management education pro-
grams could improve the clinical outcomes (BMI, Hb1Ac,
blood glucose, blood pressure) in diabetic patients (15). In
the present study, the level of self-management in diabetic
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Table 1. Characteristics of the Participants with Inadequate and Adequate Diabetes Self-Management in People with Diabetes in Lamerd in 2014 - 2015a

Variable, Categories
Diabetes Self-Management

Chi-Square, χ2 P Value

Inadequate DSMQ ≤ 6 Adequate DSMQ > 6

Age 13.2968 0.010

20 - 34 2 (22.22) 7 (77.78)

35 - 44 8 (33.33) 16 (66.67)

45 - 54 19 (35.19) 35 (64.81)

55 - 64 15 (21.13) 56 (78.87)

> 65 5 (8.47) 54 (91.53)

Gender 0.0388 0.844

Male 19 (23.46) 62 (76.54)

Female 31 (22.30) 108 (77.70)

Level of education 7.0054 0.030

Uneducated 23 (18.11) 104 (81.89)

Primary 24 (33.33) 48 (66.67)

Middle and secondary 3 (14.29) 18 (85.71)

Marital status 0.4683 0.494

Single 10 (27.03) 27 (72.97)

Married 40 (21.86) 143 (78.14)

Treatment 0.6672 0.716

Only oral anti diabetic agents 39 (23.35) 128 (76.65)

Only insulin 3 (27.27) 8 (72.73)

Combined (insulin, anti-diabetic agents,
dietary modifications)

6 (17.65) 28 (82.35)

Employment 0.0883 0.766

Self-employed or employee 17 (23.94) 54 (76.06)

Unemployed or housewife 33 (22.15) 116 (77.85)

Diabetes type 0.3509 0.554

Type 2 39 (21.79) 140 (78.21)

Type 1 8 (26.67) 22 (73.33)

Family history DM 0.7272 0.394

Yes 32 (25.20) 95 (74.80)

No 18 (20.22) 71 (79.78)

Smoking 0.4616 0.497

Yes 20 (25.00) 60 (75.00)

No 29 (21.01) 109 (78.99)

aValues are expressed as No. (%).

patients was adequate and acceptable; however, most of them had HbA1C > 7 (n = 157). This revealed that although
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Table 2. Clinical Characteristics of the Patients with Diabetesa

Variables Man Woman

Age (years) 56.43 ± 13.50 56.46 ± 10.49

Duration of diabetes in years 6.67 ± 4.72 7.07 ± 5.30

Hypertension

Systole (mmHg) 119.63 ± 13.51 118.46 ± 18.03

Diastole (mmHg) 73.29 ± 9.03 71.70 ± 12.58

BMI (kg/m2) 25.61 ± 3.48 26.27 ± 4.16

HbA1C (%) 7.66 ± 1.47 8.02 ± 1.62

FBS (mg/dL) 167.18 ± 60.63 183.76 ± 70.45

GTT (mg/dL) 263.56 ± 83.70 270.32 ± 84.88

TG (mg/dL) 146.10 ± 63.48 177.04 ± 84.64

Total cholesterol (mg/dL) 180.42 ± 35.35 197.64 ± 45.81

HDL (mg/dL) 42.27 ± 10.27 47.99 ± 27.71

LDL (mg/dL) 100.37 ± 34.26 114.47 ± 44.63

The number of visits were carried
out during the past year

Doctor 3.32 ± 2.02 3.55 ± 2.34

Practical nurse 8.59 ± 4.95 8.13 ± 4.31

aValues are expressed as mean ± SD.

our patients on average had adequate self-management
overall, they needed more attention to the management
of glucose. Educating patients in self-monitoring blood
glucose (SMBG) can be beneficial; however, a consider-
able number of our patients were uneducated, which can
limit the self-monitoring of blood glucose in these pa-
tients. However, educating the patients’ relatives can be
another alternative. Receiving social support can improve
self-management behaviors (22). Another factor affecting
the maintenance of self-management behaviors is provid-
ing the patients with feedback by the treatment team (23).
Self-management education through telephone follow-up
can be effective in this population (24). There is still a gap
between the level of self-management and the ideal level
of self-management and prevalence of health indicators in
our patients. In future studies, it is suggested that mea-
sures should be taken to improve self-management in our
patients, especially in glucose management and physical
activity area.

The present study showed the self-management status
of diabetic patients in Lamerd city in the south of Fars
province, one of the underprivileged areas in Iran. It was
revealed that most of the patients in this area are uned-
ucated or have primary education. In another study, it is

recommended that self-management education should be
provided through telephone follow-up as an effective strat-
egy for this population (24). However, further studies in-
corporating innovative strategies in disadvantaged areas
are recommended.

5.1. Conclusions

Patients with diabetes need to have a consistent and
targeted self-management and follow-up to successfully
control their illness. The present study yielded signifi-
cant results in evaluating the self-management of patients
with diabetes and showed that people with higher DSMQ
scores had a better health status in terms of diabetes in-
dices such as weight control and BMI, oral GTT, LDL, and
levels of HbA1C. Therefore, self-care education can reduce
the severity of the disease. Moreover, the findings of this
study showed the diabetes self-management status in pa-
tients in Lamerd city in the south of Fars province, one of
the underprivileged areas in Iran. More research in such
areas is suggested.
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Table 3. Pearson Correlation Between Diabetes Self-Management Scores and Disease Management Factors in Patients with Diabetes

Variables Glucose Control Dietary Control Physical Activity Health Care Utilization Total

Systole -0.004 -0.019 -0.007 0.010 -0.008

Diastole -0.043 -0.061 -0.083 0.024 -0.62

Weight -0.079 -0.127 -0.169a -0.100 -0.155a

High -0.103 -0.099 -0.033 -0.059 -0.083

BMI -0.085 -0.156a -0.207b -0.169a -0.209b

Waist -0.030 -0.168a -0.145a -0.065 -0.145a

Hip size 0.017 -0.139a -0.013 -0.06 -0.084

FBS -0.102 -0.125 0.007 -0.204b -0.114

GTT -0.10 -0.148a -0.031 -0.155a -0.136a

TG 0.002 0.032 0.016 -0.004 0.013

Cholesterol -0.039 -0.051 -0.005 -0.046 -0.058

HDL 0.076 0.037 0.085 0.077 0.088

LDL -0.170a -0.188b -0.027 -0.246b -0.209b

aThe significance level less than 0.05.
bThe significance level less than 0.01.

Table 4. Independent-Sample t-Test for Comparison of the Mean Scores in Diabetes Self-Management Questionnaire (DSMQ) in Patients with HbA1C Less Than 7 and More Than
7

HbA1C
Mean and Std. Deviation Mean

Difference
t df

P
Value

Confidence Interval (95%)

HbA1C < 7 (N = 59) HbA1C > 7 (N = 157) Lower Upper

Glucose control 6.38 ± 1.64 6.91 ± 1.88 -0.531 -1.910 214 0.057 -1.080 0.017

Dietary control 7.52 ± 2 7.58 ± 2.05 -0.056 -0.182 214 0.856 -0.670 0.557

Physical activity 6.99 ± 2.13 6,97 ± 2.64 0.019 0.052 214 0.95 -0.711 0.75

Health care utilization 7.62 ± 1.7 7.43 ± 1.86 0.187 0.705 213 0.442 -0.33 0.709

Total 33.91 ± 6.31 34.66 ± 7.76 -0.744 -0.659 214 0.510 -2.968 1.480

Table 5. Independent-Sample t-Test for Comparison of the Mean Scores of Patients in Diabetes Self-Management Questionnaire (DSMQ) and Gender

Gender
Mean and Std. Deviation Mean

Difference
t df

P
Value

Confidence Interval (95%)

Male (N = 81) Female (N = 139) Lower Upper

Glucose control 6.60 ± 1.61 6.41 ± 2.16 0.18 0.68 218 0.496 -0.35 0.73

Dietary control 7.32 ± 1.99 7.65 ± 2.05 -0.33 -1.16 218 0.245 -0.89 0.22

Physical activity 6.55 ± 2.56 7.20 ± 2.42 -0.645 -1.32 218 0.0633 -1.32 0.03

Health care utilization 7.16 ± 1.85 7.41 ± 1.70 - 0.249 -1.01 218 0.312 -0.73 0.23

Sum Scale 6.92 ± 1.38 7.13 ± 1.62 -0.21 -0.97 218 0.33 -0.63 0.21
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