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Abstract

Background: Diabetes mellitus (DM), as a common metabolic disorder, is a manageable disease by self-care and blood sugar control.
Objectives: This study was designed to investigate the factors related to diabetes self-care and control measures.
Methods: It is an analytical cross-sectional study conducted on a convenience sample of 310 type 2 DM patients referring to the
centers of the Shiraz University of Medical Sciences. Self-care behavior data were collected using the self-care scale of Toobert and
Glasgow from January to April 2017. Data were analyzed using SPSS and the significance level was set at 5%.
Results: In this study, 310 patients with a mean age of 52.11 ± 8.20 were investigated (men: n = 91; 29.4%). Significant relationships
were observed between self-care and education level (P = 0.020) and job (P = 0.005). Also, a significant inverse relationship was
observed between diabetes control and physical activity, weight management, and self-care (P < 0.05).
Conclusions: The results showed that the education level and job could increase self-care, especially in weight management and
physical activity domains; therefore, the improvement of these factors would result in better control of diabetes. In terms of job,
retired people had more self-care, which could be due to their education level and having enough time for these actions.
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1. Background

Type 2 diabetes mellitus (T2DM) accounts for 90% - 95%
of diabetes patients, involving 25.3 million people in the
USA and 336 million all around the world (1-3). Its rate is 8%
in Iran, which will involve 42.6 million people by 2030 (4).
Diabetes increases the risk of many serious health prob-
lems including kidney disease, vision reduction, neuropa-
thy, and cardiovascular disease (5, 6).

Diabetic patients need daily monitoring of blood
sugar, injection, continuous visits with treatment staff,
regular exercise, and diet programs to reach satisfying dis-
ease control. Although diabetes control and complications
are costly, its acute or chronic complications can be pre-
vented or delayed by timely diagnosis and correct care
based on patient education (7-11).

Thus, controlling DM is of particular importance (12)
such as methods including self-care and control of blood
sugar (13). Diabetes self-care has been defined as a series of
behaviors daily conducted by patients to control diabetes,
such as diet adjustment, sports, medication, self- moni-
toring of blood sugar or urine sugar, and caring for the

feet. Basic self-care has been regarded as a cure for diabetes
that emphasizes changes in behaviors and management of
physical, social, and economic consequences of diabetes.

Studies have shown that some factors such as social,
economic, environmental, psychological, political, and
cultural factors can cause serious problems for self-care
processes (14-23). Although the contribution of patients
plays an important role in self-care programs, not all pa-
tients comply with programs and the recognition of effec-
tive factors can help planners better design the programs.

2. Objectives

Therefore, this study aimed to investigate some factors
affecting self-care and control measures among diabetic
patients.

3. Methods

3.1. Participants and Sampling
This is a cross-sectional study performed on T2DM pa-

tients referring to the health centers of the Shiraz Univer-
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sity of Medical Sciences between January and April 2017.
All patients provided informed consent before the study.
The required sample size was 320 patients calculated based
on approximately 50% expected probability of self-care, 5%
precision, and a 95% confidence level and considering the
infinite population that we will reach. We considered hav-
ing T2DM and age ≥ 30 years as the inclusion criteria. Pa-
tients who were pregnant or unwilling to cooperate were
excluded.

3.2. Data Collection

Data collection was performed by one of the re-
searchers and his coworkers in health centers. The tool
was a demographic form to gather information such as
age, gender, height, weight, marital status, education, job,
age of disease onset, dependence on insulin, family his-
tory, blood sugar check, waist and hip circumference, and
serum level of HbA1c. We also gathered the structural self-
care profiles of patients. Valid tools to evaluate the level of
self-care in different aspects (nutriment, blood sugar mea-
surement, and sports) can be found in much clinical re-
search (24, 25). Here, we used the T2D self-management
tool designed by Glasgow and Toobert to assess the com-
mitment to self-care behaviors among T2DM patients. This
questionnaire had 12 statements that evaluated the level of
understanding and feasibility of five functions in the self-
care field (blood sugar control, receiving drugs, healthy
food, physical activity, and frustration) and two overall
structures (feasibility of controlling weight and reliance
on the ability to manage diabetes). We used the tool to
measure the level of commitment in five fields for seven
days. The responses were rated from 0 to 7 and higher
scores indicated higher performance of self-management
activities. Then, it was rescaled to 100 for better compari-
son. Each domain was calculated by the sum of its items.
Then, it was rescaled to 100 for better comparison. The va-
lidity and reliability of the questionnaire were established
in previous studies. Content validity was tested using a
panel of experts. We used factor analysis to evaluate the
structure of the instrument. Internal consistency was as-
sessed by average inter-item correlations, which was re-
ported as acceptable (mean = 0.47). Test-retest correlations
over 34 months were reported by the authors in the range
of 0.40 to 0.78. Its internal consistency coefficient was in
the range of 0.74 to 0.78 for questions. Namdari et al. trans-
lated and confirmed the content validity and internal reli-
ability (α = 0.77) of this scale in Persian (24-26).

3.3. Statistical Analysis

Qualitative data are expressed as numbers and per-
centages and analyzed by the chi-square test or Fisher exact

test. Quantitative data were presented as mean and stan-
dard deviation and analyzed by Pearson correlation coeffi-
cient, independent two-sample t-test, and one-way analysis
of variance (ANOVA) with LSD post hoc test. Data were ana-
lyzed using SPSS for Windows, version 16.0. (Chicago, SPSS
Inc.) at a significance level of 5%.

4. Results

Out of 320 participants, 310 patients with complete
medical records and good cooperation were enrolled in
our study. Ten questionnaires were removed because of in-
complete data. The mean age of the patients was 52.11 ±
8.20 years (range: 30 to 65). Ninety-one (29.40%) patients
were men. The ratio of women to men was 2.40. The ma-
jority of the patients were married (n = 278, 89.70%); most
of them (n = 172, 55.50%) had a primary education level,
110 (35.50%) had secondary education to a diploma, and
28 (9.00%) had university degrees. The majority of the pa-
tients (n = 196, 63.20%) were housewives; 33 (10.60%) were
self-employed, 26 (8.40%) were clerks, and 56 (18.00%) pa-
tients were retired. Their weights varied from 35 to 110 kg
and their 5 height varied from 138 to 191 cm. The body max
index (BMI) ranged from 14.95 to 42.42. Waist circumfer-
ence varied from 55 to 136 cm and their hip circumference
ranged from 50 to 150 cm. Serum HbA1C varied from 4.8 to
16.2 with a mean of 8.14 ± 1.93 and a median of 7.8.

The t-test results are presented in Table 1 for compar-
ing self-care scores in different domains based on gender.
Based on the statistical results and the significance level
obtained by the t-test, there were no significant differences
in the mean scores of different domains of self-care be-
tween men and women.

The self-care relationship with age was measured using
the Pearson correlation coefficient. The results of this anal-
ysis are summarized in Table 2. The Pearson correlation of
different domains with age is given in this table. There was
only a significant direct relationship between the age and
the ease of blood glucose check. To investigate the relation-
ship between self-care and level of education, we employed
ANOVA with LSD post hoc test. The results of this analysis
are listed in Table 3. According to the P values in this ta-
ble, there was a significant difference in the self-care scores
between different groups of education level. Patients with
lower education levels had lower self-care scores. The LSD
post hoc test indicated that this difference was related to
the group under the diploma and the group with univer-
sity education (P = 0.01). In the performance domains, just
the blood sugar check domain was different among the
three groups and the LSD post hoc test showed that this dif-
ference was related to the group of under diploma degrees
and the group of diploma degrees (P = 0.009).
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Table 1. Mean Self-Care Score Based on Gendera

Domains
Gender

P Value, t-test
Men Women

Total 66.97 ± 8.63 66.95 ± 8.82 0.24

Performance

Receiving drugs 91.07 ± 14.34 90.58 ± 15.58 0.79

Blood sugar check 84.89 ± 24.26 82.53 ± 25.60 0.45

Healthy food 76.64 ± 16.1 77.65 ± 15.73 0.611

Physical activity 26.71 ± 16.62 25.39 ± 16.21 0.51

Frustration 55.09 ± 14.39 54.66 ± 14.41 0.81

Patient behavior

Blood sugar check 54.07 ± 23.94 55.89 ± 26.25 0.56

Receiving drugs 61.54 ± 24.8 60.73 ± 28.21 0.81

Healthy food 56.48 ± 19.02 59.29 ± 29.33 0.65

Physical activity 58.09 ± 22.77 60.18 ± 22.09 0.18

Frustration 65.27 ± 24.37 61.10 ± 25.6 0.25

Weight management 65.71 ± 22.76 62.19 ± 25.75 0.77

Diabetes management 81.27 ± 13.15 80.80 ± 12.15 0.98

aValues are expressed as mean ± SD.

Table 2. Correlation Coefficient Between Self-Care Score and Age

Domains Pearson’s Correlation
Coefficient

P Value

Performance

Receiving drugs 0.102 0.07

Blood sugar check 0.020 0.07

Healthy food 0.063 0.26

Physical activity -0.015 0.79

Frustration -0.059 0.30

Patient behavior

Blood sugar check 0.171 0.002

Receiving drugs -0.016 0.78

Healthy food 0.058 0.305

Physical activity 0.052 0.36

Frustration 0.060 0.25

Weight
management

0.045 0.43

Diabetes
management

0.027 0.63

Total 0.078 0.16

There was also a significant difference in the behavior
domains including healthy food, physical activity, frustra-
tion, and diabetes management. The post hoc test showed

that in the healthy food and physical activity domains, this
difference was related to the groups with under diploma
and diploma education (P = 0.008 and P = 0.008, respec-
tively); in the frustration and diabetes management do-
mains, this difference was related to the groups with under
diploma and university education (P = 0.02 and P = 0.04, re-
spectively).

To investigate the relationship between self-care and
job, we employed ANOVA and LSD post hoc test. The results
of this analysis are listed in Table 4. There was a signifi-
cant difference in the self-care scores between different job
groups. In the case of adaption or frustration, physical ac-
tivity, consuming healthy food, and checking blood sugar
in the behavior domains, there were significant differences
between different job groups. There was also a significant
difference in the domain of function for receiving drugs.
However, the other aspects of this domain had no signifi-
cant differences between different job titles. In total, the
differences between the groups of housewives and retire-
ment (P = 0.02) and self-employment and retirement (P =
0.007) were significant.

The relationship between self-care and insulin use was
calculated by the t-test. The average scores in the total do-
main were 67.50 ± 9.13 in patients who received insulin
and 65.90± 8.13 in those who did not (P = 0.110 and t = 1.57).
According to Table 5, there was a significant inverse rela-
tionship between self-care score and HbA1c so that those
with higher self-care scores had lower HbA1c levels and
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Table 3. Mean Self-Care Score in Different Domains Based on Education Levela

Domains
Education Level

P Value, ANOVA
Under Diploma Diploma University

Total 65.85 ± 9.06 67.67 ± 8.54 70.14 ± 6.89 0.02

Performance

Receiving drugs 90.0 ± 15.67 90.91 ± 14.35 90.18 ± 16.08 0.97

Blood sugar check 86.19 ± 21.75 78.18 ± 29.05 84.82 ± 26.43 0.03

Healthy food 78.7 ± 14.88 75.45 ± 16.12 76.56 ± 19.33 0.23

Physical activity 24.78 ± 15.85 26.64 ± 16.76 28.55 ± 17.48 0.41

Frustration 55.16 ± 4.34 53.84 ± 4.72 56.19 ± 13.38 0.65

Patient behavior

Blood sugar check 54.3 ± 24.80 58.55 ± 26.77 49.29 ± 24.63 0.16

Receiving drugs 58.84 ± 27.75 62.73 ± 26.19 67.16 ± 27.33 0.23

Healthy food 55.81 ± 18.36 62.06 ± 20.72 60.71 ± 16.48 0.02

Physical activity 56.98 ± 22.89 64.18 ± 21.12 60 ± 21.08 0.02

Frustration 60.70 ± 25.58 62.36 ± 25.23 72.14 ± 24.22 0.04

Weight management 61.16 ± 24.53 65.09 ± 25.62 68.57 ± 23.99 0.21

Diabetes management 79.43 ± 13.22 82.31 ± 13.80 84.82 ± 11.06 0.04

aValues are expressed as mean ± SD.

Table 4. Mean Self-Care Score in Different Domains Based on Joba

Domains
Job

P Value, ANOVA
Housewife Clerk Free Jobb Retired

Total 66.46 ± 8.63 66.39 ± 6.82 63.91 ± 8.32 70.28 ± 9.56 0.005

Performance

Receiving drugs 89.86 ± 16.16 95.67 ± 8.61 84.77 ± 17.16 94.87 ± 10.6 0.006

Blood sugar check 82.84 ± 25.02 87.5 ± 25.98 85.94 ± 18.17 81.03 ± 28.89 0.66

Healthy food 77.23 ± 15.89 78.84 ± 20.46 75.97 ± 10.77 77.90 ± 15.89 0.90

Physical activity 24.97 ± 16.65 32.00 ± 14.85 23.97 ± 17.41 26.76 ± 14.78 0.18

Frustration 54.61 ± 14.35 56.15 ± 5.22 53.54 ± 2.26 55.47 ± 15.47 0.89

Patient behavior

Blood sugar check 55.20 ± 25.61 43.85 ± 21.18 49.75 ± 21.51 65.00 ± 26.49 0.001

Receiving drugs 59.80 ± 27.91 56.15 ± 24.01 56.25 ± 22.39 70.00 ± 27.23 0.03

Healthy food 58.7 ± 15.02 54.10 ± 17.31 51.45 ± 18.41 63.69 ± 20.17 0.02

Physical activity 59.39 ± 21.9 60 ± 21.90 50.62 ± 20.93 66.43 ± 22.91 0.01

Frustration 60.82 ± 25.04 66.92 ± 21.86 58.12 ± 26.08 67.86 ± 26.60 0.16

Weight management 61.53 ± 25.45 63.08 ± 21.68 59.38 ± 21.24 71.43 ± 25.25 0.05

Diabetes management 80.46 ± 13.04 79.80 ± 12.83 79.03 ± 12.98 84.22 ± 12.7 0.19

aValues are expressed as mean ± SD.
bFree job, self-employment.

whose diabetes is under control.

5. Discussion

Self-care programs constitute more than 90% of blood
sugar control programs in T2DM. Environmental and so-
cial factors stopped 85% of diabetic patients from follow-
ing their care behaviors (27, 28). Some factors can influ-

ence self-care and diabetes control (28, 29), the identifica-
tion of which can resolve the problems and help the edu-
cators of self-care programs take more effective measures
for DM control and complication prevention. Therefore,
the present study aimed to determine the factors related
to self-care and disease control in diabetic patients.

In this study, we showed that social factors such as
job and education level could influence the self-care and
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Table 5. Correlation Coefficient Between Self-Care Score and HbA1c Level (Diabetes
Control)

Domains Pearson’s Correlation
Coefficient

P Value

Performance

Receiving drugs -0.033 0.58

Blood sugar check -0.030 0.61

Healthy food 0.002 0.96

Physical activity 0.018 0.76

Frustration 0.104 0.08

Patient behavior

Blood sugar check -0.199 0.001

Receiving drugs -0.069 0.25

Healthy food -0.064 0.28

Physical activity -0.008 0.88

Frustration -0.112 0.06

Weight
management

-0.079 0.18

Diabetes
management

-0.151 0.01

Total -0.133 0.02

diabetes control behaviors. In terms of job, the highest
score of self-care belonged to retired people. This can be
attributed to several reasons such as having a constant in-
come and more free time. Regarding the level of educa-
tion, as previous studies showed, people with higher edu-
cation levels had higher self-care scores and their diabetes
was more under control (14, 30). Therefore, it can be said
that having job security and enough time for the manage-
ment of diabetes are the basic needs for reducing stress in
patients, which facilitates diabetes control behaviors more
effectively.

This study, like previous studies, indicated a significant
inverse relationship between self- management and serum
HbA1C (31, 32). However, an inverse interpretation can
be made; patients with lower HbA1C have better physical
and psychological health. Also, for justification of HbA1C
correlation with diabetes self-management, it must be
noted that probably those with higher self-management
achieved in controlling diabetes; therefore, they will have
lower HbA1C. For obtaining better life quality, diabetic pa-
tients should follow their self-care programs, which in-
clude diet, regular exercise, regular blood sugar tests, drug
follow-up, and caring for the feet (33).

Socioeconomic condition is a combinational index of
education level and income. People normally respond
more reliably to questions about their jobs and education.
In many countries including Iran, the response to income

is not real and the best method for measuring this index is
controversial. Therefore, in this study, although these data
were collected, due to the unreliability of the data, infor-
mation regarding the economic level was not used in the
statistical analysis.

The social condition can reflect economic conditions.
However, in some rare cases, economic condition is not
a function of social situation. In some studies, economic
beside social conditions revealed that social factors such
as economic-social ones were significantly associated with
diabetes, self-care, and related consequences. They also
showed that DM complications were related to high eco-
nomic and social conditions and high self-efficiency, as
well.

Similar studies also revealed that low social class and
low education levels could result in higher number of
deaths and more rates of diabetes (34, 35).

The education level also reflects the economic condi-
tion and can be regarded as a basis for the inequities in
receiving health services and thus having a bad general
health condition. In this study, similar to others, edu-
cation affected self-care and diabetes control. In recent
decades, interest has increased in health knowledge for
collecting enough evidence about personal disease con-
trol by self-care. Health knowledge can increase the per-
sonal responsiveness and ability of people to manage the
disease through self-care (36, 37). Previous studies showed
that people with high socioeconomic class preferred pri-
vate health centers to public ones (38).

Data collection tools were reliable and accurate; how-
ever, there were some weaknesses, as well. This study was
only conducted in public centers whose referring patients
were not from various social and economic classes. There-
fore, it is proposed to consider this point and design re-
search on diabetic patients of public and private health
centers or change the sampling method in a way that this
drawback could be removed.

5.1. Conclusions

The results showed that the education level and the job
could increase diabetes self-care, especially in weight man-
agement and physical activity. Therefore, the improve-
ment of these factors will result in better control of dia-
betes. In terms of job, retired people had more self-care,
which could be due to their education level and having
enough time for doing these actions.
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