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Background: Self-care of diabetes is an essential part for controlling the disease and improvement of quality of life in type 2 dia-
betes mellitus (T2DM) patients. This study aimed to analyze the associated factors of quality of life in patients with T2DM in or-
der to design effective interventions.
Methods: This cross-sectional study was conducted on 120 T2DM patients referred to health centers of Chaldoran, West Azer-
baijan Province, Iran. The quality of life’s questionnaires from World Health Organization and the self-care behaviors’ question-
naires were used for data collection. 
Results: The mean age of patients was 46.30% and 53.30% of them were male. Among demographic variables, gender (P=0.002), 
age groups (P=0.007), and household monthly income (P=0.009) were significantly associated with total quality of life. Also, self-
care nutrition (odds ratio [OR], 1.47; P=0.001), self-management of blood glucose control (OR, 1.29; P=0.002), and self-medica-
tion behavior (OR, 1.18; P=0.030) were identified as factors significantly associated with quality of life.
Conclusion: Self-care behaviors were significantly associated with quality of life; among them, the greatest influence was ob-
served in self-care nutrition behavior. According to the findings of this study, appropriate interventions on self-care behaviors 
about nutrition can improve the quality of life for T2DM patients.
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INTRODUCTION

Diabetes is one of the most common metabolic disorders in 
the world and its prevalence has an upward trend, so that it is 
called as the “silent epidemic” [1]. According to the World 
Health Organization (WHO), the prevalence of diabetes will 
increase from 4% in 1995 to 5.40% in 2035, and burden of the 

disease will be higher in developing countries. Moreover, the 
number of patients in low- and middle-income countries will 
rise from 84 million to 228 million people [2]. According to 
the WHO in 2011, the prevalence of diabetes in Iranian adults 
was 10.30%, of which women had the bigger proportion than 
men [3]. In Iran, diabetes’ prevalence of people older than 30 
years old counts for more than 14% [4]. In addition to in-
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creased mortality, diabetes can cause decreased physical activi-
ty, has an influence on mental condition, individual, family, 
social, and sexual relationships [5], and chronic diseases such 
as cardiovascular disease, and ultimately reduce the quality of 
life of the patients [6]. Therefore, in order to prevent or delay 
the number of fatal complications associated with diabetes 
mellitus, serious glycemic control is required to achieve target 
blood glucose levels [4,5]. To achieve this goal, it is necessary 
to encourage therapeutic regimens adherence so that patients 
observe the medical recommendations, take their medication, 
change their life style, and follow the recommendations of the 
clinicians [7].

Quality of life literally means how to live, and in scientific 
definition by WHO means individual’s perception of the cur-
rent situation with respect to the culture and value system in 
which he/she lives and their relationship with the individual’s 
goals, expectations, standards and priorities [4]. Quality of life 
is a subjective, multi-dimensional and dynamic factor which is 
the combination of cognitive factors such as satisfaction and 
feelings like happiness [8]. Karlsson et al. [9] suggested that in 
patients, broader dimensions such as the quality of life should 
be considered instead of indicators of mortality and morbidity. 
Hall et al. [10] reported that quality of life is affected by daily 
treatment requirements. Self-care and the ability to compro-
mise with self-care behaviors have a direct relationship with 
the quality of life.

During the past decades, the main goal of controlling diabe-
tes was shifted to improve the overall patients’ quality of life 
[11]. Because inadequate attention to the quality of life can 
lead to frustration, lack of motivation to try harder, and re-
duced socioeconomic activities and health care [12]. By identi-
fying relevant factors and modifiable predictors of quality of 
life in patients with diabetes, we can design effective interven-
tions for better management of diabetes, in addition to im-
proving the quality of life in these patients.

Considering the importance of the quality of life among pa-
tients with diabetes, this study aimed to investigate the associ-
ated factors of quality of life among patients with type 2 diabe-
tes mellitus (T2DM) in Chaldoran County in 2015.

METHODS

In this cross-sectional study, 120 patients with T2DM who 
were referred to Health Center of Chaldoran County in year 
2015 were included in the study. The target population includ-

ed all T2DM patients referred to the health center in the coun-
ty. The statistical framework was based on the available house-
hold lists from every health centers in the county. Thus, based 
on the household lists, participants were randomly selected. 
Afterwards, the questions using a face-to-face interview were 
completed. Before completing the questionnaires, objectives of 
the study were explained to patients and informed consent 
form was also completed by them.

Inclusion criteria were living in Chaldoran County for at 
least 1 month, having medical records in the health center, age 
(over 30 years old), and diagnosis of T2DM in accordance with 
the national Iranian laboratory instructions of final diagnosis 
(having been suffering from T2DM [fasting blood sugar ≥126 
mg/dL and 2-hour postprandial blood glucose ≥200 mg/dL] 
[13] for at least 2 years) of T2DM. Exclusion criteria included 
having other types of diabetes (type 1, gestational diabetes 
mellitus, other specific types [secondary diabetes]) and unwill-
ingness to participate in the study.

Data collection
Demographic data were collected by using a researcher-made 
form including age group (30 to 39, 40 to 49, and >50 years), 
educational level, marital status, job, and monthly household 
income. To measure the life’s quality of patients, a standardized 
Persian version of the World Health Organization’s question-
naire for quality of life (WHOQOL-BREF) was used. Validity 
and reliability of WHOQOL-BREF were proved in more than 
40 countries and it is accepted by the scientific communities 
[8,12]. This questionnaire was also acceptable by Nejat et al. 
[14] in Iran in a study entitled as “Standardization of Quality of 
Life Questionnaire of the World Health Organization.” Cron-
bach’s α in four dimensions of physical health (α=0.70), men-
tal health (α=0.73), social relationships (α=0.55), and envi-
ronment health (α=0.84) was approved [14]. Of 26 questions 
in the questionnaire, the first two questions are related to the 
overall assessment of quality of life; seven questions to assess 
the physical health domains including activity of daily living, 
pain and discomfort, fatigue, sleep, and rest; six questions to 
evaluate mental health (the condition of thinking), memory, 
concentration, feelings, self-esteem, and body image; three 
questions to investigate social, personal, and marital relation-
ships; and eight questions to evaluate the environmental aspect 
of home environment, financial resources, the availability and 
quality of health care service and spare time. The method of 
scoring in this questionnaire was a five-item Likert scale. The 
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analysis of answers to the questions three, four, and 26 were re-
versed; after carrying out the necessary calculations at each di-
mension, a score of four to 20 were obtained (the score of four 
represented the worst quality of life and 20 counted for the best 
situation). These scores can be converted to a score of 0 to 100 
as well [15]. It should be noted that in this study scores range 
from 0 to 100 in every dimensions.

Self-care behaviors of patients contained in four dimensions 
(including nutrition, physical activity, medications for diabe-
tes, and self-monitoring of blood glucose) were assessed based 
on adherence to the above four dimensions during last 7 days. 
For example, in the nutrition aspect, the patient in the last 
week ‘how many times adhered to the nutritional program 
recommended by the physicians?’ were measured using the 
scale of self-care activities of Toobert et al. [16] which its Per-
sian version’s validity and reliability are approved in the study 
of Didarloo et al. [17] (α=0.83). This rating scale ranges from 
0 to 84, where a higher score indicates a better performance of 
self-care.

Data analysis
The mean±standard deviation was used to describe the nor-
mal quantitative variables; but if there was any skewness in the 
data, the median and interquartile range was used. The fre-
quency (percent) was used for qualitative variables. To investi-
gate the relationship between variables, the normality assump-
tion of the variables in the study was assessed by the Kol-
mogorov-Smirnov test. To evaluate significant difference be-
tween qualitative variables, the chi-square test was used. For 
limitations on the observed frequency, the Fisher exact test was 
applied. To compare the equality of two mean values in qualita-
tive variables and default equality of variances, the t-test exam 
was adopted. Analysis of variance was applied to compare the 
difference of means between more than two different levels. 
Furthermore, hierarchical linear regression method was used 
to predict the quality of life of patients. It was performed in two 
stages. In the first phase, only demographic variables and in the 
second phase, demographic variables along with self-care be-
haviors were entered into the model. P value less than 0.05 were 
considered as significant. The data were analyzed by statistical 
software SPSS version 22 (IBM Co., Armonk, NY, USA).

RESULTS

In total, 120 T2DM patients were participated. The mean age 

of study participants was 46.30±9.50 and 53.30% of them were 
male. All patients’ educational level was below high school’s di-
ploma, and also, the majority of the patients were married 
(83.40%).

No significant difference was seen between males and fe-
males in demographic characteristics of educational level, 
marital status, job, income status, and duration of disease; 
however, a significant difference was observed among age 

Table 1. Distribution of demographic characteristics among 
120 patients with type 2 diabetes mellitus in Chaldoran Coun-
ty, West Azerbaijan Province, Iran in 2015

Variable Male Female P valuea

Age group, yr 0.001
   30–39 21 (32.80) 10 (17.90)
   40–49 15 (23.40) 33 (58.90)
   ≥50 28 (43.80) 13 (23.20)
Education level 0.328
   Illiterate 24 (37.50) 18 (32.10)
   Elementary 23 (35.90) 16 (28.60)
   Secondary 17 (26.60) 22 (39.30)
Marital status 0.282
   Single 11 (17.20) 5 (8.90)
   Married 53 (82.80) 51 (91.10)
Job 0.892
   Employed 62 (53.40) 2 (3.10)
   Unemployed 54 (46.50) 2 (3.60)
Household monthly income, 

dollar
0.377

   <313 10 (150.60) 5 (8.90)
   313–470 43 (67.20) 37 (66.10)
   ≥470 11 (17.20) 14 (25.0)
Duration of disease, yr 0.704
   <5 13 (20.30) 15 (26.80)
   5–10 35 (54.70) 28 (50.00)
   ≥10 16 (25.00) 13 (23.20)
Fasting blood sugar, mg/dL 0.184
   <126 46 (71.90) 35 (62.50)
   ≥126 18 (28.10) 21 (37.50)
Underlying medical  

conditionb
0.199

   Yes 59 (92.20) 48 (85.70)
   No 5 (7.80) 8 (14.30)

Values are presented as number (%).
aP value based on chi-square test, bChronic heart diseases.
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groups (P=0.001) (Table 1).
Of participants, 52.50% were noted to be diagnosed of dia-

betes from 5 to 10 years ago. The mean of patients’ overall 
quality of life score was 49.30±12.20. The mean scores of self-
care behaviors including the self-care nutrition, self-manage-
ment of blood glucose control, self-management of physical 
activity, and self-medication were not statistically different be-

tween male and female patients (P>0.05) (Table 2).
In terms of gender, significant differences were observed in all 

aspects of life’s quality of the patients. Among quality of life’s di-
mensions, there was a statistical difference only between physical 
health dimension and age groups (P<0.001) (Table 3). The pa-
tients’ educational level was significantly associated with physical 
health dimension of quality of life (P=0.04), and those with 

Table 2. Comparison of the self-care behaviors in male (n=64) and female (n=56) patients with type 2 diabetes mellitus in Chal-
doran County, West Azerbaijan Province, Iran in 2015

Variable Male Female P valuea

Self-care nutrition behavior 10.18±2.41 10.14±30.07 0.930
Self-management of blood glucose control 2.95±1.75 2.83±1.58 0.712
Self-management of physical activity (exercise) 1.53±1.34 1.58±1.34 0.104
Self-medication behavior 6.18±2.09 5.55±2.13 0.814

Values are presented as mean±standard deviation.
aP value based on independent t-test.

Table 3. The relationship between quality of life and some of demographic characteristics in patients with type 2 diabetes mellitus 
in Chaldoran County, West Azerbaijan Province, Iran in 2015

Characteristic
Physical health Mental health Environmental health Social health Total quality of life

Mean±SD P valuea Mean±SD P value Mean±SD P value Mean±SD P value Mean±SD P value
Sex 0.06 0.04 0.01 0.02 0.002
   Female 47.80±10.48 45.58±13.50 48.66±10.10 46.33±16.52 50.01±8.79
   Male 51.36±9.99 49.86±9.33 53.11±10.38 53.02±14.20 47.00±6.99
Age group, yr 0.001 0.27 0.32 0.15 0.007
   30–39 52.71±8.54 49.06±11.21 52.52±11.34 48.16±17.39 50.61±7.91
   40–49 52.25±11.58 48.67±10.46 51.23±8.70 52.77±15.40 51.00±8.13
   ≥50 43.73±7.51 45.17±13.74 48.80±11.47 46.54±14.51 46.06±8.03
Education 0.04 0.29 0.14 0.37 0.109
   Illiterate 47.36±10.75 47.10±12.49 48.31±11.13 46.71±16.22 47.36±9.03
   Elementary 48.49±10.12 45.77±11.99 52.82±10.28 50.69±13.71 49.44±7.71
   Secondary 52.69±9.64 49.90±11.02 51.26±9.48 51.15±17.18 51.25±7.82
Marital status 0.51 0.001 0.37 0.96 0.165
   Single 47.88±12.01 40.38±12.36 48.56±8.21 49.62±14.54 46.60±8.67
   Married 49.70±10.14 48.68±11.48 51.06±10.72 49.42±16.03 49.71±8.22
Job 0.85 0.92 0.66 0.19 0.512
   Employed 49.49±10.50 49.75±12.03 50.66±10.55 49.10±15.82 49.21±8.37
   Unemployed 48.05±5.74 47.00±7.74 53.00±6.00 59.50±12.01 52.02±6.61
Household monthly 

income, dollar
0.001 0.09 0.23 0.41 0.006

   <313 41.13±11.03 46.80±14.08 47.67±8.20 46.27±17.45 45.46±9.52
   313–470 49.09±9.42 46.29±12.12 50.50±11.40 49.01±16.37 48.72±8.57
   ≥470 55.64±9.28 52.16±8.59 53.32±7.26 52.76±12.50 53.47±4.42

aP value based on independent t-test.
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higher educational levels had a better physical health (Table 3).
In terms of economic status, physical health in people with 

less than 313 dollars per month income level was significantly 
lower than in those with 313 to 470 dollars per month and 
more than 470 dollars per month income level (P<0.001). The 
mental health of married cases was significantly better than 
single ones (P<0.001) (Table 3).

To predict patients’ quality of life, hierarchical multiple lin-
ear regression test was performed. As it can be seen in Table 4, 
results of the univariate analysis showed that among demo-
graphic variables, only employment was associated with the 
quality of life (P<0.001). Of the self-care behaviors, self-care 

nutrition behavior (49%), self-management of blood glucose 
control (37%), and self-medication behavior (19%) were pre-
dictors of the quality of life. 

While the results of the multivariate analysis showed that in-
dicators of self-care behavior, including self-care nutrition be-
havior (odds ratio [OR], 1.47), self-management of blood glu-
cose control (OR, 1.29), and self-medication behavior (OR, 
1.18) were predictors of quality of life in patients with T2DM 
(P<0.05). Among self-care behaviors, only self-management 
of physical activity (exercise) was not a predictor of the quality 
of life (P=0.985) and the strongest predictor was self-care nu-
trition behavior (OR, 1.47; P=0.001) (Table 4).

Table 4. Linear regression analysis and predictive variables of overall quality of life’s score in patients with type 2 diabetes mellitus 
in Chaldoran County, West Azerbaijan Province, Iran in 2015

Variable Crude odds ratio P valuea Adjusted odds ratio P valueb

Age 0.92 0.394 0.98 0.880

Sex

   Female Reference Reference

   Male 1.16 0.093 0.86 0.075

Marital status

   Married Reference Reference

   Single 0.53 0.523 0.42 0.315

Level of education

   Guidance and high school Reference Reference

   Illiterate 0.71 0.736 1.05 0.569

   Elementary 1.002 0.979 1.02 0.788

Household monthly income, dollar

   ≥470 Reference Reference

   <313 0.92 0.499 0.99 0.975

   313–470 0.92 0.435 0.94 0.553

Job

   Unemployment Reference Reference

   Employed 0.87 0.001 0.89 0.214

Duration of disease, yr

   ≥10 Reference Reference

   5–10 1.05 0.627 1.02 0.817

   <5 1.12 0.267 1.04 0.684

Self-care nutrition behavior 1.49 0.001 1.47 0.001

Self-management of blood glucose control 1.37 0.001 1.29 0.002

Self-management of physical activity (exercise) 0.67 0.660 0.99 0.985

Self-medication behavior 1.19 0.040 1.18 0.030
aP value was calculated based on univariate analysis with Enter method, bP value was calculated based on multivariate analysis with Enter method.
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DISCUSSION

In the present study, gender had significant association with all 
dimensions of the quality of life; and variables of age, educa-
tion, income, and marital status showed a significant associa-
tion with physical health in patients’ quality of life. Among 
self-care behaviors, only self-management of physical activity 
(exercise) was not a predictor of the quality of life (P=0.985) 
and the strongest predictor was self-care nutrition behavior 
(OR, 1.47; P=0.001).

In similar study, Mohammad pour et al. [18] reported that 
80.70% of T2DM patients had good mental health. Also the 
study of Wang et al. [19] on T2DM patients in China, reported 
that the quality of life of participants was lower in mental 
health dimension than physical health. It seems that the lower 
quality of life of patients in the mental aspect depends on long-
term or chronic disease and the effect of physical disorders on 
mental health.

A significant relationship was observed between age groups 
and physical health. Thus, older age groups had lower mean 
scores of the quality of life in physical health dimension. These 
findings have been confirmed in another studies, for example, 
Mohammad pour’s study in Iran [18]. It might be the result of in-
creased symptoms and physical limitations that goes up with age.

Patients with higher educational level had higher average 
score for the quality of life in physical health dimension. These 
findings are similar to previous study [20]. Zagozdzon et al. 
[21] also reported that higher education can play an important 
role in improvement of people’s quality of life. It seems that 
people with higher education levels pay more attention to 
health care, and are looking for more health information to 
improve their health.

The income level was an effective factor on the patients’ men-
tal and physical health. In other words, patients that their eco-
nomic situation was reported as “good” had a better quality of 
life in their mental and physical health. Similar to the finding of 
this study, Parvan et al. [22] reported that low economic status 
is associated with poor quality of life. Moreover, Mohammad 
pour et al. [18] in their study concluded that economic factors 
can affect the quality of life and cause a change in it.

Similar to the findings of this study, Arslantas et al. [23] re-
ported that being married has a positive impact on the quality 
of life. Married people can have high quality of life because of 
the spouse’s supporting role.

No significant association was found between employment 

status and quality of life (Table 4). This finding is different to 
result of the study conducted by Genga et al. [24] reported that 
having a job can improve the scores of the quality of life in 
physical and social domain. These inconsistent findings indi-
cate the necessity of more precise examination of the quality of 
life with people’s job. 

The findings of this study showed that in patients with the 
history of disease more than 10 years, the quality of life was sig-
nificantly low in terms of physical, mental, and environmental 
health. Therefore, it is necessary to consider the history of the 
disease and it’s reducing impact on quality of life during pa-
tient’s needs assessment and designing the training programs.

In this study, the relationship between gender and the quali-
ty of life was significant, so that the quality of life in women 
was lower than men. Study of Hatamloo Sadabadi et al. [25] on 
the quality of life in T2DM and non-diabetic patients, one pos-
sible reason for the lower quality of life in women might be 
that the disease has more psychological impact on women. 
Therefore, these results emphasize the need to design different 
interventions for different sexes to improve their quality of life. 
Furthermore, psychological empowerment training, appropri-
ate exposure with the disease and its complications in female 
patients should be of most interest.

Among demographic variables in linear regression analysis, 
marital status, monthly household income, and job had reverse 
relationships with the quality of life; but only educational level 
had a direct demographic in the predictive. Similar to our find-
ings, Nadrian et al. [26] reported that self-care behaviors can be 
a predictor of the quality of life in patients with rheumatoid ar-
thritis. In another study, therefore, paying attention to self-care 
behaviors in patients can help improving their quality of life. 

The results showed that the self-care behavior of nutrition 
was a stronger predictor of quality of life than self-care behav-
iors, blood glucose control and drug self-care. Considering the 
fact that most participants had primary education or illiterate, 
it seems difficult for them to control their blood glucose. On 
the other hand, the medical therapeutic protocols for the pa-
tients of diabetes is similar or almost the same. Therefore, nu-
tritional self-care seems to be important in the quality of life of 
these patients. Naghibi et al. [27] also reported a direct rela-
tionship between nutritional performance and quality of life. 
Therefore, interventions with aimed at increasing the quality of 
life of diabetic patients should be taken in to account the nutri-
tion and education of these patients. Furthermore, this shows 
that improving the nutritional status of patients can be effec-
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tive on their quality of life’s improvement.
Diabetes self-management supports are critical elements of 

care for all patients with diabetes and are necessary to improve 
outcomes in a disease that is largely self-managed. For many 
subjects with diabetes, the most challenging part of the treat-
ment plan is determining what to eat.

The average age of the participants in this study was 46.50 
which are relatively low. Another studies in Iran also reported 
that the mean age of the diabetes T2DM are relatively low [4]. 
WHO had estimated that the trends of incidence rate of diabe-
tes is shifting towards lower ages [20]. The lower age of the pa-
tients in the present study calls for proper intervention and 
plans to tackle this problem and prevent the diabetes especially 
among young and middle-aged individuals.

Similar to the study of Kueh et al. [28], in our study, self-care 
behavior of blood sugar control was correlated with the quality 
of life of patients with T2DM patients. Findings of the study 
also are in line with those of similar study performed by Lu-
kacs et al. [29] on T2DM patients that found an association be-
tween increased physical activity and higher quality of life. 
Therefore, it can be recommended that the health workers may 
promote physical activity among T2DM patients to help them 
improve their quality of life.

Strengths of this study include the use of standard tools for 
measuring the quality of life, which allows the measurement of 
physical, psychological, social, and environmental aspects of 
life in diabetes. Another strength is using interview method for 
data collection, which is more appropriate method compared 
to self-completion questionnaire method due to low literacy 
level of the participants. However, the limitations of this study 
include psychological conditions that may affect the subjects in 
an interview. Similarly using two interviewers to collect data, 
which may be different from each other but the interviewers 
were trained how to question the interviewees in order to re-
duce this variation. Furthermore, because of the lack of a com-
prehensive data registry in country we couldn’t consider the 
possible impacts of some laboratory data, medication, and 
other comorbidities which could affect quality of life. The 
cross-sectional nature of the study also makes us cautious 
about causal relations. Furthermore, due to small sample size, 
gender specific analysis was not applicable in this study.

Finally, it can be concluded that the quality of life in peoples 
with T2DM is influenced by demographic factors such as gen-
der, age, educational level, marital status, socioeconomic sta-
tus, and also disease-related factors such as history of illnesses, 

chronic diseases, and self-care behaviors. Although demo-
graphic variables alone were very poor predictive factors of the 
quality of life in patients, self-care behaviors including nutri-
tion and blood glucose control were identified as important 
predictors of the quality of life in these patients. Among the 
self-care behaviors, nutrition was the most important predic-
tive factor. Therefore, training and appropriate interventions 
are needed in this area to improve self-care behaviors in T2DM 
patients and thus their quality of life. 
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