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Abstract: Both the quantity and quality of sleep are associated with type 2 diabetes mellitus; sleep has emerged as a novel 

target for prevention. In the current study, we aimed to assess insomnia and fatigue among patients with type 2 diabetes in 

Tabuk City, Saudi Arabia. A cross-sectional study conducted among 246 patients with type 2 diabetes during the period from 

March 2015 to June 2015, they were selected randomly from a diabetes center in Tabuk. Participants were invited to sign a 

written informed consent, then interviewed using a structured questionnaire based on socio-demographic data, failure to initiate 

and maintain sleep, non-restorative sleep, and fatigue. The Statistical Package for Social Sciences was used for data analysis; 

the Chi-square and Pearson correlation were used to test the statistical significance. Out of 246 patients with type 2 diabetes 

(54.1% females), aged 46.9±11.6 years, fatigue was evident in 23.5%. A significant statistical difference was observed in the 

HbA1C regarding failure to maintain sleep and duration of sleep P<0.05. No differences in the glycated hemoglobin regarding 

age, sex, duration of sleep, snoring, cough, dyspnea, failure to maintain sleep, and non-restorative sleep P>0.05. In conclusion: 

Patients with poor diabetes control had the failure to maintain sleep and longer duration of diabetes. Measures to implement 

good sleep hygiene among patients with type 2 diabetes are highly needed. 
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1. Introduction 

Diabetes mellitus is prevalent worldwide, currently 285 

million people are affected by the disease and the projection 

for the year 2030 is 438 million., with Asian countries 

suffering the bulk of the total diabetes epidemic, and the 

Kingdom of Saudi Arabia is among the countries with the 

highest prevalence of diabetes mellitus (17.6%) [1, 2]. 

General fatigue is a common symptom among patients 

with diabetes mellitus and can be reported in more than half 

of type 2 diabetes mellitus, the pathophysiology is largely 

unknown, but many psychological, biological and 

inflammatory factors (the release of the Tumor Necrosis 

Factor, interleukins, and increased C-reactive proteins) are to 

blame. This symptom could increase the diabetes 

complication, compromise self-management and impacts the 

patient's quality of life [3]. 

Interestingly many studied concluded the relationship 

between the systemic inflammation and the increased risk of 

developing type 2 diabetes mellitus suggesting that the 

inflammatory process may contribute to the pathophysiology 

of the disease [4]. 

Chronic fatigue defined as fatigue that persists for six 

months or more, with impairment of function is different than 

acute fatigue that fluctuates during the day without functional 

impairment. Hyperglycemia precipitates fatigue, while pain, 

depression, and sleep disorders perpetuate it [5-9]. 

Exercise is a critical factor in weight reduction and 

diabetes mellitus control. Both dyspnea and fatigue could be 

substantial factors that limit the physical activity, furthermore 

stopping the exercise test in patients without heart failure had 

been associated with poor prognosis [10]. 

A follow-up survey conducted in Northern California 

concluded that both pain and non-pain symptoms were 

common in diabetic patients and commoner among those 

with short survival, the cohort observed that the physical 

symptoms like acute pain dyspnea were prevalent among the 

old age group, while the young age group showed higher 

rates of insomnia, depressed mood and other psychosocial 

symptoms [11]. 

Individuals who sleep more than 8 hours or less than 7 
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hours per night are at higher risk of developing diabetes 

mellitus, and at modestly increased cardiovascular disease 

and all- cause mortality [12]. Physiological studies showed 

that short-term sleep deprivation could substantially alter 

endocrine function, leading to increasing sympathetic drive, 

and counter-regulatory hormones release thus leading to 

insulin resistance and diabetes mellitus [13]. 

The literature about fatigue and insomnia among type 2 

diabetes in the Kingdom of Saudi Arabia is scarce, to our 

best of knowledge, this is the first study to assess these 

serious disorders in Tabuk City. Thus we conducted this 

research to investigate the effects of fatigue and insomnia on 

glycemic control. 

2. Material and Methods 

This cross-sectional study was performed at the diabetes 

center at King Khalid Civil Hospital in Tabuk City from 

March to June 2015. The diabetes center in King Khalid 

Hospital a reference center for diabetes care, the center 

serves diabetic patients referred from primary health centers 

and other hospitals in Tabuk City. The study included 300 

patients with type 2 diabetes; they were approached in a ratio 

of 2:1. The sample size was calculated using the following 

formula: n=Z
2
 P-Q/d

2
 where Z = 95% confidence (1.96), P = 

prevalence of diabetes in KSA, Q=100-prevalence, and 

d=tolerated error. The sample size was found 283 and was 

increased to 300 patients to minimize the error. 

Participants were asked to sign a written informed consent, 

then interviewed using a structured questionnaire, the 

questionnaire was approved by an endocrinologist, 

community medicine consultant, and a pulmonogist. Patients 

with chronic disorders that could affect sleep and rheumatic 

disorders were excluded from the study as were those with 

psychiatric diseases. Fifty-four patients were excluded after 

data collection because of the misreported diagnosis of type 1 

diabetes mellitus. Information collected include, age, sex, 

regular snoring, fatigue of more than 6 months duration, that 

persisted during the day with impairment of function [5, 14], 

failure to initiate, maintain or difficulty in going back to 

sleep after night arousal, non-restorative sleep (to assess 

insomnia), dyspnea, chronic cough (cough that persisted for 

more than two weeks). And body mass index as calculated 

from the formula: body mass index = weight in KG/(height 

in meters)
2
. Ethical clearance was obtained from both the 

ethical committees of King Khalid Hospital and the 

University of Tabuk. 

We utilized statistical software (SPSS version 20) for data 

analysis, and the Chi-square test and Pearson correlation 

were used for determining statistical significance, witha p< 

0.05 considered statistically significant. 

3. Results 

Out of 246 patients with type 2 diabetes mellitus, their mean 

age was 46.9±11.6 years, 108 (43.9%) were overweight, and 

87 (35.4%) were obese. Good diabetic control was observed in 

58 (23.6%), accepted control in 109 (44.3%, and poor control 

in 79 (32.1%) Table 1. 

Table 2 illustrates sleep characteristics in patients with type 

2 diabetes. Snoring was detected in 137 (55.7%) of diabetic 

patients, non-restorative sleep, and fatigue that persisted during 

the day was observed in 176 (71.5%), and 58 (23.5%) of 

patients respectively. Sleeping > than 9 hours/night was 

evident in 8 (3.3%) of diabetic patients while sleeping less than 

6 hours/ night was found in 77 (31.3%). Failure to initiate was 

evident in 180 (73.2%), and to maintain sleep in 59 (23.8%), 

Chronic cough and dyspnea were reported in 84 (26%), and 30 

(12.2%) of patients with diabetes respectively. 

In the present study no significant statistical differences 

were evident between male and females regarding the HbA1c 

(8.05±1.45 vs. 8.35±1.37) P-value=0.838, the glycated 

hemoglobin was 8.10±1.13 among patients with regular 

snoring and 8.35±1.53 among those without P-value=0.173, 

the HbA1c was 8.16±1.47 and 8.36±1.27 among patients with 

and without non-restorative sleep with no significant statistical 

difference P-value=0.902, no significant statistical difference 

was observed between patients with and without fatigue 

(HbA1c 8.23±1.62 and 8.21±1.35 respectively, P-

value=0.902). Table 3 depicted other sleep parameters relation 

to HbA1C. 

In the present study, a significant statistical correlation was 

found between the duration of diabetes mellitus and the 

HbA1c (P-value=0.034), no correlation was evident between 

the glycated hemoglobin and the length of sleep and age P-

value=0.926 and 0.234 respectively. Table 4. 

Table 1. Clinical characteristics of type 2 diabetic patients. 

Variable No% 

Age (Mean ±SD) 46.9±11.6 

BMI  

Overweight 108 (43.9%) 

Obese 87 (35.4%) 

HbA1c%  

Less than 7 58 (23.6%) 

From 7-8.5 109 (44.3%) 

> 8.5 79 (32.1%) 

Table 2. Sleep disorders among type 2 diabetic patients and control subjects. 

Character No% 

Males 113 (45.9%) 

Females 133 (54.1%) 

Snoring 137 (55.7%) 

Non-restorative sleep 176 (71.5%) 

Fatigue that persisted during the day 58 (23.5%) 

> than 9 hours/day 8 (3.3%) 

From 6-9 hours 161 (65.4%) 

< 6 hours/day 77 (31.3%) 

Failure to initiate sleep 180 (73.2%) 

Failure to maintain sleep 59 (23.8%) 

Chronic cough 84 (26%) 

Dyspnea 30 (12.2%) 
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Table 3. Fatigue and insomnia indicators relation to the glycated 

hemoglobin (HbA1c). 

Character HbA1c P-value 

Sex  

0.838 Males 8.05±1.45 

Females 8.35±1.37 

Snoring  

0.173 Present 8.10±1.13 

Not present 8.35±1.53 

Fatigue  

0.313 Present 8.16±1.47 

Not present 8.36±1.27 

Non-restorative sleep  

0.902 Present 8.23±1.62 

Not present 8.21±1.35 

Failure to initiate sleep  

0.000 Present 8.02±1.24 

Not present 8.76±1.69 

Failure to maintain sleep  

0.008 Present 8.65±1.58 

Not present 8.08±1.33 

Cough  

0.689 Present 8.13±1.82 

Not present 8.20±1.35 

Dyspnea  

0.536 Present 8.12±1.35 

Not present 8.25±1.44 

Table 4. The correlation of the glycated hemoglobin with patients age and 

the sleep duration and duration of diabetes mellitus. 

Character Pearson correlation P-value 

Age 0.006 0.926 

Duration of diabetes 0.136 0.034 

Length of sleep -.076 0.234 

4. Discussion 

In the present study, a significant statistical difference was 

found between the glycated hemoglobin and failure to maintain 

sleep; no differences were evident regarding fatigue, snoring, 

non-restorative sleep, cough or dyspnea. The HbA1c was 

correlated with the duration of diabetes, but not with age and the 

duration of sleep. 

Regular snoring had been linked to diabetes mellitus through 

cytokines release and insulin resistance [15, 16]. In the present 

study, snoring was concluded in 55.7% of diabetic patients 

similar to studies conducted in Sudan [17]. 

In the current study, fatigue was found in 23.5% of patients 

and in accordance with previous research that observes fatigue 

in more than one-third of patients with type 2 diabetes [18]. 

Dyspnea and chronic cough could be pointers to various 

disorders including heart failure, infections, and 

gastroesophageal reflux; the current data reported dyspnea in 

12.3% of patients with type 2 diabetes and lower than the 

previous study. Fatigue in patients with diabetes could be due to 

hypoglycemia, hyperglycemia, diabetes distress or 

complications. Furthermore, fatigue was found to be associated 

with increased fasting and postprandial plasma glucose [19]. In 

the present study, no association was found between glycemic 

control and fatigue, a plausible explanation could be that we 

used the glycated hemoglobin to assess the glycemic control. 

Different measures for fatigue could explain the discrepancy in 

the association of fatigue and glycemic control. 

Chronic insomnia had been linked to diabetes mellitus [20]. 

In the current study no significant correlation was found 

between HbA1c, sleep duration, failure to initiate sleep, and 

non-restorative sleep, similarly a large study conducted among 

Hispanic Latinos concluded that the association of the sleep 

duration and insomnia was attenuated after controlling for the 

body mass index except for long sleepers without insomnia [21]. 

Previous literature [22] concluded the strong associations of 

failure to maintain sleep and diabetes; the current data showed 

that patients who failed to maintain sleep had higher glycated 

hemoglobin than their counterparts confirming the previous 

observation. 

5. Conclusion 

The present study showed that fatigue and insomnia were 

prevalent among patients with type 2 diabetes, with a higher 

HbA1c among patients who failed to maintain sleep. No 

differences were evident between those who failed to initiate 

sleep, had a cough, snoring, dyspnea or shorter sleep 

duration. Increasing the awareness of good sleep hygiene 

could improve glycemic control. Diabetes care management 

should include not only good cardiometabolic control but 

also symptom palliation across the disease course [9]. The 

study had many limitations: the reliance of self-reported 

questionnaire is prone to subjectivity, the study was 

conducted at a single diabetes center so generalization cannot 

be insured, and we could not control for depression and 

anxiety among different psychiatric disorders. 
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