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 Abstract 

Introduction: Diabetic patients do not have a good quality of life. Sleep disorders 

and sleep quality are the factors affecting the quality of life. This study aimed to 

evaluate various aspects of sleep and quality of life in people with type 2 diabetes. 

Methods: This cross-sectional study was carried out in 2015-2016 on 180 patients 

with type 2 diabetes presenting to endocrine clinic of Taleghani Hospital, 

Kermanshah University of Medical Sciences. Pittsburgh sleep quality questionnaire 

and quality of life SF-36 were used to collect data. SPSS 22 was used for statistical 

analysis. 

Results: Subjective quality of sleep, sleep latency, sleep disturbances, sleep 

medications, and daily functional disorders were significantly associated with poor 

quality of life in people with type 2 diabetes. (P<0.05). Furthermore, the quality of 

sleep has a significant role in predicting the quality of life of patients with type 2 

diabetes (P<0.05). 

Conclusion: Reduced sleep quality in patients with type 2 diabetes is associated with 

a decline in the quality of life. Therefore, medical teams are recommended to address 

sleep quality in these patients. 

 
Introduction  

Diabetes is one of the health challenges of recent 

decades with a large economic burden incurred on the 

community. Experts say that the recent outbreak of type 

2 diabetes in the community has no clear relationship 

with changes in the genetic and ethnic characteristics of 

the population, but more importantly with the changes in 

the lifestyle of people and the modernization of society. 

Changing the lifestyle of people with similar genetic 

potentials will change the prevalence of diabetes among 

them and intervening in the lifestyle of people with 

impaired glucose tolerance is as effective as medical 

prevention (1). The WHO and the International Diabetes 

Federation consider diabetes a major challenge in 

primary health care in the 21st century, which is more 

serious in the Western Asia (2, 3). Changes in nutritional 

patterns, decreased physical activity and subsequent 

obesity are all factors that contribute to the dramatic 

increase in type 2 diabetes cases in the region. The 

WHO report, based on data from epidemiological 

studies in 75 regions of the 32 UN member states, shows 

that the prevalence of the disease in the population over 

the age of 20 years has increased by 64% from 1995 to 

2035 in the world (4). In general, the number of people 

with diabetes in the world is more than 250 million 

cases, and it is expected to rise to 350 million in the next 

17 years. The Iranian Diabetes Society reported the 

diabetic population as over 2.7 million people in 2009 

aged 16-68 years old (5). Considering the importance of 

proper blood glucose control in diabetic patients, 

regulating the effective factors on the proper control of 

blood glucose is very important. Lifestyle is one of the 

most important factors whose improvement can improve 

the care and quality of life in these patients. Sleep and 

rest are important components of human lifestyle and 

have a significant impact on individual’s perception of 

quality of life. Various studies have reported the 

relationship between quality of life and sleep quality. A 

variety of studies have also shown the role of sleep in 

glucose metabolism such that the amount of glucose 

consumption is minimum during the NON-REM stage, 

maximum during being awake, and moderate during 

REM sleep, suggesting the effect of sleeping in diabetic 

patients (6, 7). Given the changes in the lifestyle of 

people in the 20th century, their sleep amount has 

reduced by 20% compared to that in the nineteenth 

century, which has caused more drowsiness in people 

during the day (8). Laboratory tests show that complete 

deprivation of night’s sleep for 24 hours, a few days of 

partial night’s sleep deprivation, and 12-hour of sleep 

for several consecutive days, all increase the resistance 

of peripheral tissues to insulin, impaired glucose 

tolerance, and increased hunger and food consumption 

(9, 10). In recent years, numerous epidemiological 

studies have been conducted on the association of the 
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amount and quality of night’s sleep with the prevalence 

and incidence of diabetes. These studies reported that 

increasing or decreasing the duration of sleep at night 

was associated with an increased prevalence and 

incidence of diabetes and an inappropriate control of 

blood sugar in patients with diabetes (11). The 

prevalence of diabetes and impaired glucose tolerance 

increases with sleeping for less than 6 hours or more 

than 9 hours. The diabetic people have a shorter sleeping 

time than normal, which leads to a lower quality of life 

compared to other people in the community (12).  

Previous studies in Iran investigated only the 

relationship between the duration of sleep and its effect 

on the quality of life of diabetic people and the 

relationship of different aspects of sleep (including 

subjective sleep quality, sleep latency, sleep efficiency, 

sleep disturbances, use of sleeping medications, and 

daytime dysfunction) with quality of life has been 

studied in few studies. The design of existing studies is 

also contradictory, as Maracy et al. reported that sleep 

disorder in diabetic people is more evident than non-

diabetic people (13). Ghanbari et al. showed that the 

duration of sleep and day-night sleep patterns are 

effective on the quality of life of diabetic people, as 

those who had a better sleep pattern reported a higher 

quality of life (14). Sleep disorders are often 

misunderstood in psychiatry and less addressed, and 

knowing that determining the factors affecting the 

quality of life of diabetic people plays an important role 

in the prevention and control of this fatal condition, and 

in promoting the health of diabetic people, the present 

study was designed to determine the relationship 

between different aspects of sleep and the quality of life 

of people and type 2 diabetes. 

 

Materials and Methods 

This was a correlational cross-sectional study. The 

sampling method was convenience sampling. According 

to a similar study by Lou et al., the mean score of 

quality of life in diabetic patients and healthy controls 

was 47.6 ± 10.7 and 56.9 ± 14.5, respectively (15). 

Assuming a 95% confidence level and 90% strength, the 

sample size in each group was calculated at least 45 

people, but four times as this number were recruited 

based on the analysis of the results by the diabetes 

duration. A total number of 180 people were examined. 

The study population comprised people presenting to the 

endocrine clinic of Taleghani Hospital, Kermanshah 

University of Medical Sciences. The inclusion criteria 

included diabetic patients aged 25-90 years. Exclusion 

criteria included pregnancy and lactation, type 1 

diabetes, painful diabetic neuropathies that both disrupt 

sleep and require medication, shift workers, thyroid 

problems, and those who had new other diseases during 

the follow-up, such as stroke, rheumatic diseases, 

autoimmune and cancer or taking certain medications 

that affected their quality of life. For each recruited 

person, a quality of life questionnaire (SF36) and 

Pittsburgh Sleep Quality Index (PSQI) were completed, 

body mass index and waist circumference were 

measured, and HbA1C test results were recorded. The 

questionnaires were completed at the time of admission 

to the endocrine clinic of Taleghani Hospital, 

Kermanshah University of Medical Sciences, in order to 

complete the treatment. They were completed by the 

researcher for illiterate people. In order to minimize 

sample loss, the contact number of the patients and or 

one of their close relatives, as well as their address were 

recorded. 

Dr. Boyce et al. developed PSQI at the Pittsburgh 

Psychiatric Institute in 1989. The questionnaire has 7 

domains including subjective sleep quality, sleep 

latency, sleep duration, sleep efficiency, sleep 

disturbances, use of sleeping medications, and daytime 

dysfunction. It has originally 9 items, but since the 5th 

item contains 10 sub-items, so the whole questionnaire 

has 19 items that are scored on a 4-point Likert scale 

from 0 to 3. The validity and the reliability of the 

Persian version of the questionnaire were 0.86 and 0.89, 

respectively (16). In another study, the reliability of the 

questionnaire was obtained by Cronbach's alpha as 0.46 

and by the half-split as 0.52 (17). A whole scale score of 

over 5 means poor sleep quality, and it becomes poorer 

as it reaches 10 (18). 

Quality of life questionnaire (SF36): This self-report 

questionnaire, mainly used to assess the quality of life 

and health, was developed by Ware & Sherbourne (19) 

and has 36 items, and assesses 8 domains of physical 

functioning, social role functioning, physical role 

functioning, emotional role functioning, mental health, 

vitality, bodily pain, and general health perceptions. 36-

SF also provides two overall measurements of function: 

the overall physical component score (PCS), which 

evaluates the physical dimension of health, and the 

overall mental component score (MCS), which evaluates 

the psychosocial dimension of health. The subject's 

score in each of these domains varies from 0 to 100, and 

higher scores mean a better quality of life. Reliability 

and validity of SF-36 have been confirmed in the Iranian 

population (20) and the internal consistency coefficients 

of the 8 subscales were between 0.70 and 0.85 and their 

retest coefficients with a one-week interval was 0.43 to 

0.79. The questionnaire can also discriminate healthy 

individuals from patients in all indices (21). It should be 

noted that before the completion of the questionnaires, 

patients’ oral consent was obtained for participation in 

the study. Also, personal information of individuals will 

not be referred to any centers.  

This study is part of the approved thesis of the 

internal medicine course medicine (95679) in 

Kermanshah University of Medical Sciences, approved 

by the Ethics Committee of Research Deputy at 

Kermanshah University of Medical Sciences 

(IR.kums.REC.1394.94). 

Data were analyzed using statistical tests in SPSS 

V.22 software. The relationship between sleep 

disturbance and quality of life was assessed by 

Kolmogorov-Smirnov test for normalization and 

Pearson's or Spearman’s correlation coefficient (based 

on the results of the Kolmogorov-Smirnov test). 

Multivariate regression was also used for further 

analysis. The significance level was set as p<0.05.  

 

Results 

In this study, 180 type 2 diabetic patients presenting 

to the endocrine clinic of Taleghani Hospital, 
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Kermanshah University of Medical Sciences in 2015-

2016 were studied. Five of them did not have the 

inclusion criteria. Therefore, 175 patients entered the 

study and were evaluated. The patients’ age ranged 25-

86 (56.02 ± 11.68) years. Among the patients, 75 

(42.9%) were male and 100 (57.1%) were female. The 

diabetes duration was 1-32 (9.12 ± 6.44) years. Among 

the patients, 118 (67.4%) took pills, 30 (17.1%) 

consumed insulin, and 27 (15.4%) consumed pills and 

insulin. MBI of the patients was 19-34.7 (25.8 ± 2.46) 

kg/m
2
. The waist circumference was 67.5-109 (94.42 ± 

7.69) cm. Serum hemoglobin A
1
C was 5.5-11.9 (7.93 ± 

1.29) mmol/mol. The descriptive characteristics of the 

score of the eight physical and mental dimensions of 

quality of life are summarized in Table 1. Descriptive 

characteristics of the scores of the seven dimensions of 

quality of sleep are summarized in Table 2. 

 
Table 1. Descriptive characteristics of the score of the eight physical and mental dimensions of quality of life  

Dimensions of quality of life Minimum Maximum Median Mean 
Standard 

deviation 

P
h
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Physical functioning 0 100 85 76.69 24.47 

Physical problems 0 100 75 67.63 38.81 

Bodily pain 0 100 57.5 57.98 24.3 

General health perceptions 0 100 55 48.72 27.82 

Total Physical Health Score 10 100 67.5 62.76 22.9 
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Vitality 10 100 65 61.52 22.54 

Social role functioning 0 100 75 68.33 23.94 

Mental problems 0 100 66.67 71.67 31.41 

Mental health 16 96 64 61.53 18.5 

Total mental health score 17 99 68.85 65.76 19.96 

Total Quality of Life Score 14.42 98.25 64.26 65.78 19.83 

 

Table 2. Descriptive characteristics of the score of the seven physical and mental dimensions of quality of sleep 

Dimensions of sleep quality Minimum Maximum Median Mean Standard deviation 

subjective sleep quality 0 3 2 1.58 1.05 

Sleep latency 0 3 2 1.57 1.14 

Sleep duration 0 2 0 2.08 0.93 

Sleep efficiency 0 1 0 0.061 0.24 

Sleep disturbances 0 3 2 1.61 0.58 

Use of sleeping medications 0 3 0 0.65 1.14 

Daytime dysfunction 0 3 1 1.05 0.88 

Total sleep quality score 1 17 9 8.63 3.49 

 

Based on the results of Table 3, no significant 

relationship was observed between domains of the 

quality of sleep including sleep duration, sleep 

efficiency and total sleep quality score, and the quality 

of life in type 2 diabetic patients with diabetes duration 

of ≤5 years (P>0.05). Subjective sleep quality, sleep 

latency, sleep disturbances, use of sleeping medications, 

and daytime dysfunction were significantly associated 

with a decline in quality of life in people with type 2 

diabetes with diabetes duration of ≤5 years of (P<0.05) 

There was no significant relationship between the 

quality of sleep domains of sleep duration and sleep 

efficiency with quality of life in people with type 2 

diabetes with duration diabetes of over 5 years (P>0.05). 

Subjective sleep quality, sleep latency, sleep 

disturbances, use of sleeping medications and daytime 

dysfunction were significantly associated with a decline 

in quality of life in people with type 2 diabetes with a 

diabetes duration of >5 years (P<0.05). Overall, there 

was no significant relationship between sleep quality 

domains of sleep duration and quality of life in people 

with type 2 diabetes (P>0.05). Subjective sleep quality, 

sleep latency, sleep disturbances, use of sleeping 

medications, and daytime dysfunction were significantly 

associated with a decline in quality of life in people with 

type 2 diabetes (P<0.05) 

 

 
Table 3. Correlation coefficient and relationship between different domains of sleep and quality of life in people with type 2 diabetes 

Dimensions 

of quality of 

life 

Diabetes 

duration 

Subjective 

sleep 

quality 

Sleep 

latency 

Sleep 

duration 

Sleep 

efficiency 

Sleep 

disturbances 

Use of 

sleeping 

medications 

Daytime 

dysfunction 

Total 

sleep 

quality 

score 

Total 

Physical 

Health Score 

≤5 -0.56** -0.377** 0.033 0.223 -0.287* -0.14** -0.515** -0.056 

>5 -0.469** -0.346** 0.023 0.015 0.498** -0.277** -0.486** -0.559** 

Total -0.501** -0.394** -0.018 0.095 0.45** -0.292** -0.505** -0.576** 

Total mental 

health score 

≤5 -0.691** -0.522** -0.009 0.135 -0.245 -0.497** -0.683** -0.368** 

5 -0.405** -0.319** 0.038 -0.043 -0.455** -0.336** -0.525** -0.553** 

Total -0.511** -0.4** 0.0001 0.031 -0.407** -0.393** -0.577** -0.625** 

Total Quality 

of Life Score 

5 -0.688** -0.495** -0.022 0.192 -0.288** -0.36** -0.659** -0.243 

>5 -0.473** -0.359** 0.032 -0.011 -0.515** -0.326** -0.541** -0.598** 

Total -0.554** -0.43** 0.008 0.063 -0.462** -0.371* -0.584** -0.647** 
*: Significant at 0.05 level. **: Significant at 0.01 level. 
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According to Table 4, estimating the coefficients of 

predictor variables in multivariate logistic regression 

analysis of quality of life in patients with type 2 diabetes 

showed that the diabetes duration and sleep quality 

variables were statistically significant (P<0.05). In fact, 

these two factors together had a statistically significant 

contribution to correctly predict the quality of life of 

patients with type 2 diabetes (Figure 1). 

 
Table 4. Multivariate logistic regression analysis of predictive factors of quality of life in people with type 2 diabetes 

Feature Coefficient SD Significance level Odds Ratio 95% confidence interval 

Age 0.015 0.016 0.366 1.015 0.983 - 1.048 

Sex 0.2 0.407 0.624 1.22 0.549 - 2.714 

Diabetes duration -0.07 0.035 0.044 0.93 0.87 – 0.998 

Consumed medicine 0.727 0.491 0.139 2.068 0.791 – 5.41 

A1C -0.237 0.156 0.128 0.789 0.58 – 1.071 

BMI 0.237 0.136 0.082 1.267 0.971 – 1.65 

Waist circumference -0.01 0.035 0.772 0.99 0.923 – 1.06 

Sleep quality -0.384 0.074 <0.001 0.681 0.589 - 0.787 

 

 
Figure 1. Mean quality of sleep in terms of quality of life in 

type 2 diabetic patients 

 

Discussion 

According to the most important results of this study, 

the quality of life of people with type 2 diabetes 

decreases with the decrease in sleep quality. This result 

is consistent with the results of previous studies (24-33). 

Evidence suggests that diabetes and sleep disorders are 

associated with a decline in quality of life, diabetes self-

care behaviors, and outcomes of the disease (22, 22). 

However, we did not observe a relationship between the 

variables of sleep duration and sleep efficiency and the 

quality of life of people with type 2 diabetes, while 

subjective sleep quality, sleep latency, sleep 

disturbances, use of sleeping medications, and daytime 

dysfunction had a relationship with quality of life in 

people with type 2 diabetes. Torabi et al. (2014), 

consistent with the present study, found that, among 

sleep quality domains, sleep duration had no relationship 

with quality of life of people with type 2 diabetes, while 

sleep efficiency, sleep disturbances, use of sleeping 

medications, and daytime dysfunction had a relationship 

with the quality of life of people with type 2 diabetes. 

However, inconsistent with this study, they found that 

subjective sleep quality and sleep latency had no 

relationship with the quality of life of people with type 2 

diabetes. This discrepancy can be attributed to age and 

gender differences of the subjects (25). Vieira et al. 

(2008), in line with this study, found that there was an 

inverse relationship between all aspects of sleep quality, 

except for sleep duration, and quality of life in type 2 

diabetic patients (27). Saadti et al. (2017) had results 

inconsistent with the present study and reported that 

sleep quality and domains of sleep duration and use of 

sleeping medications had a relationship with the quality 

of life of women with gestational diabetes. This 

discrepancy can be due to the difference in the samples 

of the two studies. However, they had consistent results, 

too, reporting that sleep quality and its other domains 

had a relationship with quality of life of women with 

gestational diabetes (33).  

In the present study, the diabetes duration and sleep 

quality together predicted the quality of life of patients 

with type 2 diabetes such that sleep quality of people 

with type 2 diabetes with diabetes duration ≤5 years had 

no relationship with quality of life. Although, the quality 

of life of people with type 2 diabetes with a duration of 

diabetes of >5 years decreased with a decrease in sleep 

quality. Based on our literature review, we did not find 

any studies on the relationship between sleep quality and 

quality of life in diabetic patients regarding the diabetes 

duration, which is one of the limitations of the present 

study, and we cannot compare it with other studies. 

Diabetes is one of the most common metabolic 

diseases with an adverse effect on the dimensions of 

patients' lives and has no cure. Quality of life is the most 

important indicator for assessing the health care status of 

chronic diseases (34). However, what is clear is that 

diabetes reduces the sensory and motor capabilities and 

increases the stress of patients and exacerbates their 

mental and physical problems over time. Therefore, 

using methods that can reduce these complications can 

help improve their quality of life (35). Furthermore, 

sleep quality is the most important indicator for 

assessing the health care status of chronic diseases, 

including diabetes (36). Sleep and the immune system 

are associated with the pathological status of diabetic 

patients (37). Sleep disturbance in diabetic patients 

compromises the immune system (38) and clear 

evidence suggests that sleep has a direct impact on the 

central nervous system in diabetic patients (39). 

Therefore, improved sleep quality can affect the general 

physical health by improving the compatibility of the 

nervous system, immune system, autoimmune 

modulation, and increasing physical stability, body 

resistance, and immunomodulation, and when the 

patients feel healthy, it can affect all aspects of their life 

and improve their quality of life (40). Therefore, 

improving the quality of sleep as a variation in the 

course of the disease can be used to treat diabetic 

patients because it will strengthen physical and mental 

health resulting in improved quality of life of patients 

and their satisfaction with life. 
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Biological mechanism of the relationship between 

sleep quality and quality of life in diabetic patients has 

not been studied in previous studies. However, poor 

sleep quality stimulates the central system to secrete 

large amounts of catecholamine, which increases blood 

glucose and, consequently, decreases the quality of life 

(30). 

One of the strengths of this study was examining the 

relationship between all aspects of sleep quality and 

quality of life in type 2 diabetic patients and assessment 

according to the diabetes duration. However, few studies 

have reported it, limiting the possibility of comparing 

the present study with other studies. However, this study 

had some limitations, including: firs, this was a cross-

sectional study, therefore, it is suggested that a 

prospective study be designed to evaluate the effect of 

sleep quality on the status of factors affecting the quality 

of life of diabetic patients in the long run. Furthermore, 

a cross-sectional study cannot explain a causal 

relationship. Second, quality of sleep and quality of life 

were self-reported and not directly measured. Therefore, 

patient cooperation in this area can be a confounding 

factor. Third, this study did not have a control group of 

people without diabetes. A control group could give us 

better results, but our results are related to only diabetes. 

Therefore, it is recommended to consider this issue in 

later studies. Despite this, the results of the study are 

still valid. Fourth, given the fact that it was not possible 

to accurately measure all independent variables affecting 

the quality of sleep and quality of life, hence it is 

suggested that other studies address other variables such 

as habits, income, education, nutrition, functional status, 

psychological syndromes and daily life stress. Also, 

depression is a disorder associated with diabetes, which 

affects both the quality of sleep and quality of life, and 

this study did not investigate the state of depression in 

patients. Therefore, it should be noted that this questions 

the reliability of the results, and it is suggested that this 

problem be considered in further studies. 

 

Conclusion 

According to the results of the present study, the 

quality of life decreased with a decrease in the quality of 

sleep in type 2 diabetic patients. Furthermore, two 

factors of sleep quality and diabetes duration were 

identified as predictors of quality of life in type 2 

diabetic patients. Therefore, we recommend physicians 

to assess the quality of sleep in addition to other 

treatments and, if necessary, take measures to improve 

sleep quality.  
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