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Introduction

ype 2 Diabetes Mellitus (T2DM) makes up

more than 90 % of all diabetic patients, and its
prevalence is increasing worldwide (1). In 2019,
approximately 463 million adults (20-79) had
diabetes, but it is predicted that by 2045 this figure
would rise to 700 million (2). The proportion of
people with type 2 diabetes is increasing in most
countries. 79 % of the adults with diabetes live in
LOW-and Middle-Income Countries (LMICs) (2).
80 % of people with diabetes live in LMICs, and
the prevalence rate of diabetes is accelerating in
poorer communities (3). As one of the developing
countries in the Middle East, Iran is facing an
increase in the prevalence of the disease. In Iran, in
2020, the total cases of diabetes and the prevalence
rate of diabetes in adults were estimated to be
5,387,200 and 9.40 %, respectively (4).

T2DM has a strong destructive influence on
communities due to the severe comorbidities and
complications of the disease (5). Diabetes care is
complex and requires continuous medical care,
glycemic control, and self-care measures to
manage its complications (6). Self-care in diabetes
is defined as an evolutionary process of the
development of knowledge and awareness by
learning to survive, concerning the complex nature
of diabetes in a social context (7). Self-care
behaviors in T2DM patients involve healthy
eating, being active, self-monitoring, taking
medications, reducing risks, etc. (8). Self-care is
crucial to maintaining optimal glycaemic control
and preventing complications (9), including
microvascular and macrovascular complications.
This can negatively affect Health-Related Quality
of Life (HRQOL) (10, 11) and have fatal
consequences (12). The QoL of the patients with
type 2 diabetes can be influenced by disease
progression and response to medication therapy
(13). T2DM has unfavorable effects on the
HRQOL of the patients (13, 14). Diabetes self-care
activities are positively related to HRQOL for
adhering patients (15), and those with low
adherence to self-care activities (exercise and
medication) have lower HRQOL (14).

Since most health care providers focus on
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medical outcomes only when assessing the efficacy
of their interventions, assessing the QoL is crucial
to achieve a better outcome and assess its effect on
physical, emotional, social, and economic well-
being (16). Studies regarding QoL can help
evaluate a patient's psychological functioning,
identify specific shortcomings, and the needs of
patients at different stages of the disease, and
compare the impact of various treatment regimens
on a patient’s well-being and satisfaction (17).
Such studies can also help clinicians predict the
treatment response and survival time in certain
contexts (18).

The impact of chronic disease on patients’ QoL
is a concern for physicians and the patients
themselves. This is particularly relevant in the case
of diabetic patients (19). According to previous
studies, the QoL for patients with diabetes is lower
than that of healthy individuals (20).

Given the growing prevalence of diabetes and
the importance of self-care in patients with
diabetes, as well as the importance of assessing the
QoL in chronic disease as the final outcome of
disease management, this study aimed to examine
the relationship between self-care and quality of
life among patients with type 2 diabetes, in East
Azerbaijan, Iran, in 2018.

Materials and Methods

Study design and participants

This was a cross-sectional study. The statistical
population included all patients with type 2
diabetes in East Azerbaijan, in 2018.

Sampling and sample size

Given the number of people with diabetes in
East Azerbaijan (331,500), the sample size was
estimated to be 310 patients using Cochran's
sample size formula (n = Nt’pq/Nd*+t2pq). In this
study, at first, eight centers (5 urban health centers
and 3 rural health centers) out of 84 centers were
randomly selected. Next, all patients referring to
these health centers over three months were
included using the consecutive sampling. The
questionnaire was distributed among participants
referring to health centers. Participants who were
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able to read and write filled out the questionnaire,
while the questions were read to the illiterate
participants who responded accordingly.

Data collection tools

In this study, two questionnaires were used for
data collection: 1) the Summary of Diabetes Self-
Care Activities Questionnaire (SDSCA) and 2) the
12-Item Short Form Health Survey (SF-12).
SDSCA questionnaire is the revised form of the
"Diabetes Self-Care Activities Questionnaire”
(DSCA), which was developed by Toobert
and Glasgow (1994) (21). This questionnaire
consisted of 12 questions and 5 sub-scales: diet (4
items), exercise (2 items), blood-glucose testing (2
items), foot care (2 items) and medication (insulin)
(2 item). Items were scored on a 7-point Likert
scale with higher score reflecting better self-care.
Cronbach's alpha of the self-care questionnaire was
estimated at .86. The reliability and validity of the
guestionare has alreaddy been confirmed in the
study of Poursharifi in Iran, in 2007 (22).

QoL was assessed using the SF-12
questionnaire. The SF-12 is one of the most widely
used instruments for assessing self-reported health-
related quality of life (HRQoL), which was
developed from the Medical Outcomes Study
(MOS) 36-item Short-Form Health Survey SF-36
(23). The questionnaire consisted of 12 questions
with eight subscales: physical activity (2 items),
physical role functioning (2 items), bodily pain (1
item), social functioning (1 items), emotional role
functioning (2 items), vitality (1 items), mental
health (2 items), and general health perceptions (1
item). Response categories for items vary from 2-
to 6-point scales and raw scores for items rang
from 1 to 6. Each subscale was analyzed in three
different levels: favourable QoL (67-100),
moderate QoL (33-66) and unfavourable QoL (0-
32). Cronbach's alpha of the SF-12 questionnaire
was estimated at 0.82. The reliability and validity
of the questionare has alreaddy been confirmed in
the study of Montazeri et al. (24) in Iran, in 2009.
In order to better comprehend the scales of self-
care and QoL, the score of all subscales was
normalized according to the formula given below;
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((the obtained score in subscale - the possible
lowest subscale)/(the possible highest subscale -
the possible lowest subscale)) x 100

Inclusion and exclusion criteria

Inclusion criteria were: Patients with type 2
diabetes who were 30 or above. Those who had
physical and mental disabilities were excluded.

Data Analysis

Data were analyzed using SPSS,,. Patients’ self-
care and QoL were assessed through descriptive
statistics (frequency, percet, mean and SD). Due to
the non-normal distribution of data, the Spearman
correlation was used to assess the correlation
between self-care and QOL. Besides, Mann-
Whitney and Kruskal-Wallis tests were used to
examine the association between demographic
variables and self-care and the QoL. The
significance level for all statistical tests was set at
P-values <0.05 and <0.01.

This study was approved by the ethics
committees of the Health Services Management
Research Center, in Tabriz University of Medical
Sciences.[reference  number: IT. TBZMED
REC.1396.974]. All participants were informed
about the purpose of the study, their freedom to
withdraw from the study at any time or answer any
specific question, and assured of its confidentiality
and anonymity.

Results

Demographic characteristics are shown in Table
1. A total of 310 patients with diabetes were
included in the analysis, of whom 54.50 % were
females and 45.50 % were males. The mean age of
the patients was 59.79. 42.60 % of the patients
were illiterate, and 63.50 % were unemployed. The
majority of patients (88.70 %) were living in urban
areas. The mean length of hospital stay and disease
duration was estimated at 1.20 and 6.66 days,
respectively.

The total score of QoL and self-care were
significantly associated with education, job status,
habitation status, hospitalization history, and
complications (P-value < 0.05). The total scores of
QoL and self-care were higher in patients who
had higher education, were living in urban areas,
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and had no history of hospitalization and
complications. Besides, a significant association
was found between the total score of QoL and
income status (Table 1).

The descriptive results of self-care and QoL are
shown in Table 2. The highest and lowest mean of
self-care subscales were related to medication
(insulin) and exercise, which were 96.03 and 29.83,
respectively. The highest and lowest QoL subscales
were related to social functioning and general health
perceptions, which were 68.34 and 39.91.

According to the Spearman correlation
coefficient test in Table 3, the variables of age,
disease duration and number of hospitalizations
were negatively correlated with all subscales of
QoL (P-value < 0.05). The blood-glucose testing
was positively correlated with the number of
hospitalizations, and diet was positively correlated

with disease duration. There was a significant
negative correlation between exercise and all
variables of age, disease duration and number of
hospitalizations. Also, foot care was positively
related to age and the number of hospitalizations.
The total score of QoL was not significantly
correlated with the total self-care score (P-value =
0.65). The exercise subscale had a significant
positive correlation with all QoL subscales, and
blood-glucose testing was negatively correlated
with QoL subscales. There was a negative
correlation between the medication (insulin) and
general health perceptions, physical functioning,
physical role functioning, social functioning, and
QolL's total score. Furthermore, a positive
correlation was found between diet and vitality as
well as mental health. The total self-care score was
positively correlated with mental health (Table 4).

Table 1. The mean and sd of self-care and Qol divided by the variables

. Frequency The total score of QoL The total score of self-care
Variables Modes (percent) Mean+SD P Mean +SD P
Male 144 (45.5000) 527100 + 42.8500 +
. 26.3300 15.2100
Gender Female 166 (54.5000)  54.2000 + 0.7000 45 4000 + 0.9600
25.2700 14,1500
Married 287 (92.6000)  48.6000 + 44.6700 +
. 29.5500 19.2700
Marital status single 23 (7.4000) 53.9100 + 0.3400 45 4400 + 0.9600
25.4200 14.2300
Illiterate 132 (42.6000)  43.8700 + 40.0800 +
24,5700 14.8600
Elementary 80 (25.8000) 54.0700 + 41.1400 +
23.2100 12.7000
. ,  Middle 36 (11.6000) 60.0900 + v 432500 "
Education status 95 6200 < 0.0001 16.1900 < 0.0001
Diploma 43 (13.9000) 68.2100 + 47.6700 +
22.0600 12.4400
University 19 (6.1000) 71.9000 + 53.6500 +
23.3900 15.6100
Unemployed 197 (63.5000) 49.0900 + 40.5600 +
25.0100 12.7200
Worker 47 (15.2000) 63.9700 £ 37.9200 =
26.6800 o 14.8600 -
Job status Employee 15 (4.8000) 669500+ <0000 g5g5500s <0000
24.7300 15.0900
Retired 51 (16.5000) 55.1300 + 45.3500 +
24.8700 16.6800
Less than 109 (35.2000)  45.3400 + 43.8400 +
livelihood 23.5700 15.0600
Income status Equal to livelihood 164 (5290000  56.3100+ < 000M™ 45 6400+ 0.2900
26.4200 14.9900

4 ———————
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Medications (insulin)

The total score of self-care
Quality of life

Social functioning

Bodily pain

General health perceptions
Mental health

Vitality

Physical role functioning
Emotional role functioning
Physical activity

The total score of QoL

96.0300 + 17.8400
42.6100 + 14.6300

68.3400 + 33.4900
59.6700 + 33.5600
39.9100 + 20.7100
45.2600 + 25.0500
57.5000 + 15.2800
51.6100 + 50.6900
44.5900 + 44.8500
62.6600 + 32.3300
53.5100 + 25.7300

Variables Age Disease duration  Number of hospitalization
_ 0.0100 0.0200 0.4300
Blood- glucose testing 0.7600 0.7200 < 0.0001
) - 0.0400 0.1400" 0.0600
Diet 0.4200 0.0000 0.2300
) - 0.4000™ - 0.4200” -0.5600"
Exercise < 0.0001 <0.0001 <0.0001

Volume 6, Issue 1, March 2022; 41-51

. Frequency The total score of QoL The total score of self-care
Variables Modes (percent) Mean+SD P Mean £SD P
More than 37 (11.9000) 65.0100 + 38.8500 +
livelihood 21.9500 11.0300
Yes 273 (88.1000) 54.1400 + 43.06 00+
Health insurance 25.5800 14.9200
status No 37 (11.9000) 48.8600 + 0.7300 39.2900 + 0.1200
26.6900 12.0100
Living in urban 275 (88.7000) 55.2500 41.88 00+
o areas 25.3300 . 14.3800 .
Habitation status | jying in rural 35 (11.3000) 39.9300+  <0.0010 48.3600 + 0.0100
areas 25.1200 15.5400
The history of No 184 (59.4000) 63.8600 + 40.1100 +
hospitalization 24.8000 13.5300
during the past Yes 126 (40.6000) 38.3600+  <0.0001** 462600+  <0.0001**
year 18.6300 15.4500
Yes 100 (32.3000) 44.1600 + 38.5600 +
L 24.9700 < 12.6500 o
Complication No 210 (67.7000) 580000+  0.0010%* 445400+ - 00010
24.1900 15.1400
Mann Whitney U Test for two independent samples
2K ruskal-Wallis test for more than two independent samples
* Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)
Table 2. The mean and sd of self-care and Qol subscales
Variables Mean+SD
Self-care
Blood- glucose (sugar) testing 52.9000 + 39.7200
Foot care 31.5400 + 23.7600
Exercise 29.8300 + 26.3800
Diet 44,3300 + 24.3500

Table 3. Correlation between self-care and Qol and age, disease duration, and number of hospitalization
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Variables Age Disease duration  Number of hospitalization
-0.1200° - 0.0200 0.1800"
Foot care 0.0300 0.6200 0.0000
S 0.1000 0.0700 0.1000
Medications (insulin) 0.0500 0.2100 0.0700
-0.1700" -0.0100 0.2000™
The total score of self-care 0.0000 0.7700 < 0.0001
_ - 0.4000™ -0.2900" -0.4700"
General health perceptions < 0.0001 < 0.0001 < 0.0001
o -0.3100” -0.2800™ - 0.4800™
Bodily pain <0.0001 <.0001 <0.0001
) o -0.3800" -0.2800" -0.5300"
Social functioning < 0.0001 < .0001 < 0.0001
-0.4900™ -0.3500™ -0.6100™
Mental health <0.0001 <.0001 <0.0001
o - 0.4700” - 0.4000™ -0.6000™
Vitality < 0.0001 < 0.0001 <0.0001
_ o -0.3600™ -0.3400™ -0.5500™
Physical role functioning < 0.0001 < 0.0001 < 0.0001
) o -0.3600" -0.2900” -0.3600"
Emotional role functioning < 0.0001 < 0.0001 < 0.0001
) N -0.3600 -0.3400" -0.3800"
Physical activity <0.0001 <0.0001 <0.0001
-0.4700" -0.3900™ - 0.6200"

The total score of QOL <0.0001 < 0.0001 < 0.0001

**Correlation is significant at the 0.01 level (2-tailed)
*Spearman correlation for correlation between two variables

Table 4. Correlation between self-care and Qol

Variables Foot care Diet Exercise Blood—glucose Me_dlca'_uons Total
testing (insulin) score of self-care
General health - 0.0900 0.1200 0.500** -0.270** - 0.130* -0.0010
perceptions 0.1000 0.0200 <0.001 <0.001 0.010 0.8700
Physical functioning -0.0100 0.0700 0.700** - 0.480** -0.120* -0.0100
0.8600 0.2100 <0.001 <0.001 0.030 0.7700
Physical role - 0.0600 -0.0000  0.650** - 0.490** -0.130* - 0.0800
functioning 0.2300 0.9300 <0.001 <0.001 0.010 0.1500
Emotional role -0.04 0.0000  0.4900** -0.6500** - 0.0100 - 0.7900
functioning 0.43 0.8300 <0.0010 <0.0010 0.8200 0.1600
Social role functioning -0.09 0.0700  0.5400** - 0.4000** - 0.1700** - 0.0800
0.10 0.2100  <0.0010 <0.0010 <0.0010 0.1500
Bodily pain -0.09 0.0300  0.4900** - 0.4000** -0.0700 - 0.0900
0.08 0.5700 <0.0010 <0.0010 0.2100 0.0800
Vitality 0.06 0.1900**  0.3500** - 0.1100** - 0.0400 0.1400
0.29 <0.0010 <0.0010 <0.0010 0.4200 0.0100
Mental health 0.07 0.1600**  0.4200** - 0.0900** -0.0700 0.1600
0.02 <0.0010 <0.0010 <0.0010 0.1800 <0.0010
Total score of quality of -0.03 0.0800  0.9100** - 0.4700** - 0.1100* - 0.0200
life 0.50 0.1400 <0.0010 <0.0010 0.0300 0.6500

* Correlation is significant at 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)
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Discussion

This study was designed to examine self-care
and its relationship with quality of life in patients
with type 2 diabetes. The total score of self-care
was low (42.61 of 100). The highest scores of self-
care were related to medication (insulin) and blood
glucose (sugar) testing, and the lowest scores were
related to exercise, foot care, and diet. It seems that
patients with type 2 diabetes paid more attention to
blood glucose testing and medication compared
with exercise, diet and foot care. The results were
in line with the results of Ausili et al. (25) in Italy,
which found that self-care regarding exercise and
foot care was less than diet and blood glucose
testing. Since poor adherence to exercise and foot
care, unlike insulin injection, does not present its
negative effect immediately, patients with diabetes
pay little attention to adherence to exercise and
diet. Adherence to exercise in T2DM is specified
by complex physical, psychological and social
variables (26), and many of these variables can be
taken into account barriers to physical activity
(27). Service providers, therefore, should inform
patients with diabetes of the importance of diet
adherence and physical activity. It has been shown
that exercise is the most important determinant of
positive clinical outcomes in patients with T2DM
(25). Notably, since adherence to a regular diet,
physical activity, and foot care generally requires
more time than insulin injection and blood glucose
testing, it seems that patients' families can help
them with adherence to a healthy diet and regular
physical activity, and provide them with necessary
social supports.

In this study, the total mean score of QoL was
moderate (53.51 of 100). The highest score of the
QoL subscales was related to social functioning,
followed by physical activity and bodily pain.
General health perceptions, emotional role
functioning and mental health, had the lowest
scores, respectively. It was revealed that the
negative psychological effects of diabetes were
higher than its physical and social effects.
Delahanty et al. (28) demonstrated that
psychological factors such as diabetes-related
emotional distress are related to less adherence to

Volume 6, Issue 1, March 2022; 41-51

diet, exercise, frequent blood glucose testing and
medication regimens. It has been shown that
people with diabetes suffer from a higher burden of
psychosocial problems and disorders (29).
Therefore, the presence of a psychologist in the
diabetes care team can improve diabetic patients’
QoL. Additionally, psychological intervention in
patients with type 2 diabetes who are experiencing
psychological problems can improve psychological
health, quality of life, and health outcomes (29).

In this study, those with higher education and
better job status had better QoL and self-care,
meaning that higher socioeconomic status is an
influential factor in improving QoL and self-care
in patients with Type 2 diabetes. Another study in
Iran (30) revealed that self-care behavior was
positively correlated with employment and
education. Moreover, patients living in urban areas
had better QoL, while those living in rural areas
had a better self-care status. It may be due to the
fact that rural patients mostly refer to the primary
care centers, and these centers concentrate more on
primary care, preventive measures, consultant
services and health education, while advanced
therapeutic centers in urban areas offer more
clinical treatment.

Further, those without a history of
hospitalization had better QoL, while those with a
history of hospitalization had better adherence to
self-care measures. This may be because patients
who had a history of hospitalization were in a
severe condition. The severity of the disease causes
patients to adhere more to self-care measures. The
diet and self-care subscales were significantly
correlated with vitality and mental health, which
indicated patients with better adherence to diet
measures would have better QoL. A study
suggested that better self-care was associated with
better metabolic and lipid control, better
Hemoglobin Alc (HbAlc) control and better
QoL (31).

Moreover, exercise was significantly correlated
with all subscales of QoL. This indicated that
better adherence to exercise improves all subscales
of patients' QoL. On the other hand, it is possible
that better QoL may affect patients' ability to
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adhere to an exercise program. Ilhan et al. (32)
conducted a study to examine the relationship
between health literacy and diabetes self-care in
individuals with T2DM and discovered that
education and exercise status were significantly
related to diabetes self-care. A study in Malaysia
showed that exercise was a crucial part of diabetes
management since it improved HbAlc levels,
reduced weight and decreased the occurrence of
further complications (33).

Conversely, blood glucose monitoring and
medication (insulin) were negatively correlated
with QoL. However, given that this was a
correlational study, the causal effect could not be
clarified, and this can be a reciprocal interaction.
Those with better QoL were more likely to focus
on a healthy diet and exercise. In contrast, those
with lower QoL were more likely to focus on
blood glucose monitoring and medication. It seems
that adherence to exercise and diet is more likely to
improve patients’ QoL than blood-glucose
monitoring and medication. Better self-care can
lead to better QoL, and lower QoL can be a barrier
to adherence to self-care. Baraz et al. (34) showed
that a self-care education program resulted in a
significant increase in general health, physical role,
physical functioning, social functioning and bodily
pain.

In this study, patients with no complications had
better QoL and self-care. Better adherence to self-
care measures can result in a lower incidence of
diabetes complications. Shea et al. (35) found that
the highest level of physical activity was reported
in respondents with no comorbidity, while the
lowest was in patients with both concordant and
discordant comorbidity.

The results of this study indicated that with
increasing age and duration of the disease,
patients’ QoL decreases. Also, it was found that
with increasing age, patients’ self-care measures
such as foot care, physical activity and exercise
decrease, suggesting that an increase in age may be
associated with a decline in physical functioning,
affecting patients’ self-care. It seems that older
people need more advice, education and support to
better adhere to self-care measures. Younger
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family members should take care of older people
and provide them with appropriate information
about foot care. A previous study found that family
and social support are important aspects of
adherence to diabetes management, and also
positive dimensions of family functioning,
including family guidance and control over the
management of diabetes, are related to the increase
in adherence behaviors (36).

The study's limitation can be related to the
cross-sectional design of the research, which does
not make it possible to evaluate the causal effect of
self-care on QoL. Hence, it is necessary to conduct
controlled experimental studies focusing on
patients with the same disease severity and
controlling other factors like a sociodemographic
variable.

Conclusion

This study suggested that self-care in patients
with diabetes is poor, and the patients’ QoL is
moderate. Patients with a more severe condition
and poor QoL showed better adherence to the
blood-glucose testing and medication, while those
with better QoL had better adherence to the diet
and exercise behaviors. It is suggested that
managers of health centres take appropriate
measures such as educational programs and
executive interventions to enhance self-care in
patients with diabetes. Moreover, to increase QoL,
more attention should be paid to promoting
exercise and diet behaviours.

Considering the implementation of the Iran-
Package of Essential Non-communicable Disease
(IRAPEN)and its emphasis on preventive measures
and active care, and its focus on self-care in
diabetes management, it can be concluded that the
health centers' performance in this regard has
generally not been satisfactory. Therefore, due to
the poor self-care status in patients with diabetes, it
is necessary for the managers of health centers to
pursue the educational programs and executive
interventions related to self-care in patients with
diabetes, especially in the subscales of physical
activity and diet more seriously. These centers
need to attract other non-governmental
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organizations such as the East Azerbaijan Diabetes
Association and social media and involve patients'
families in the process.
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