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Sleep Quality in Patients With Type 2 Diabetes Mellitus
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Abstract

Background: This study aims to evaluate the sleep quality in patients
with type 2 diabetes mellitus (T2DM), and to assess the relevance of
other factors to sleep quality.

Methods: A cross-sectional study was carried out at the National
Center for Diabetes, Endocrinology and Genetics (NCDEG) in Am-
man, Jordan, during the period from October 1, 2015 to December
31, 2015. A total of 1,211 (540 male and 671 female) patients with
T2DM were recruited. Data were collected using the Pittsburgh
sleep quality index (PSQI) to assess the sleep quality with a cutoff
point of PSQI > 8. Participants’ demographic background data were
also recorded. Statistical analysis was conducted using SPSS ver-
sion 22.

Results: The mean age of our patients was 58.8 + 9.74 years. Mean
body mass index (BMI) was 32.67 + 6.1 kg/m?, and mean duration
of diabetes was 10.3 + 7.38 years. The mean PSQI score was 10.2 +
3.10. In the present study, poor sleep quality was reported in 81% of
participants. Multivariate logistic regression analysis revealed that
poor sleep quality was significantly associated with high HbAlc, fe-
male gender, smoking, unemployment, and insulin use. The study
showed that subjective sleep quality and quantity, night sleep distur-
bance, and daytime dysfunction were risk factors for poor glycemic
control.

Conclusions: In our series, patients with T2DM (81%) have poor
sleep quality. Females, smokers, unemployed individuals, insulin us-
ers and patients with uncontrolled diabetes seem to be significantly at
higher risk of poor sleep quality.
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Introduction

Diabetes mellitus is a widespread disease, associated with
rapid social and cultural changes, such as aging of population,
urbanization, dietary changes, reduced physical activity, and
unhealthy behaviors, leading to lower quality of life and de-
creased survival of affected individuals [1, 2].

Studies in Jordan reported high rates of diabetes and im-
paired fasting glucose (IFG) that are still increasing. Ajlouni et
al (1998) reported the prevalence of type 2 diabetes mellitus
(T2DM) at 13.4% and the prevalence of IFG at 9.8% [3]. The
national study, in 2008, found T2DM and IFG in Jordan were
prevalent at 17.1% and 17.8 %, respectively [4].

Sleep is a period of physical and mental recess. As an
indispensable human need, sleep is vital for good health and
quality of life [5]. However, sleep disturbances, environmental
unrest, as well as mood disorders adversely affect quality of
sleep [6]. The National Sleep Foundation (2015) recommends
7 - 9 h of sleep durations for adults between 26 and 64 years on
average. Recommended duration of sleep, however, decreases
with increase in age [7-9]. Findings from three separate studies
indicate that sleeping five or fewer hours per night may boost
mortality risk by 15% [10]. In addition, short sleep (< 6 h/day)
was associated with glucose intolerance and insulin resistance
[10-13], as well as an elevation in the incidence of diabetes
[14-16]. Also, long sleep (> 9 h/day) increased the risk of de-
veloping diabetes [17]. Inefficient sleep duration was reported,
in the past few years, to underlie adverse health consequences,
such as obesity, diabetes, hypertension, cardiovascular diseas-
es (CVDs) and increased mortality [18, 19].

Previous studies have shown that sleep is one of the most
important factors in life, and it has impact on many metabolic
aspects including glucose tolerance [20, 21]. It is, therefore,
important for diabetic patients to have proper sleep periods to
better control their diabetes [21].

Materials and Methods

A cross-sectional study was conducted between October 1,
2015 and December 31, 2015 on diabetic patients attending
the National Centre for Diabetes, Endocrinology and Genetics
(NCDEGQG).

All patients > 18 years of age with T2DM duration more
than 1 year, and attending the NCDEG during the study period
were included in the study. Patients were excluded if they had
T1DM, gestational diabetes, severe heart diseases, lung dis-
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eases, cercbral diseases, prior treatment for obstructive sleep
apnea (OSA), continuous positive airway pressure (CPAP) or
surgery, and cognitive impairment.

The study was approved by the NCDEG. A total of 1,211
patients with T2DM were included in the study.

The Arabic version of the PSQI is a 19-item self-admin-
istered questionnaire that evaluates sleep quality [22]. The 19
items comprise seven factors: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep distur-
bances, use of sleep medications, and daytime dysfunction.
Each factor was equally weighed on a 0 - 3 scale. The total
score ranges from 0 to 21, with higher scores denoting the
worst sleep quality. A cutoff score of 8 was used in this study
to mark poor sleepers (= 8) from good sleepers (< 8). The
Arabic version of the PSQI proved to be a reliable and valid
instrument [23], with 98.3% sensitivity and 90.2% specificity
[17].

Recruited patients, who were assured of complete priva-
cy, were asked to complete the questionnaire. Additional data
on each patient were collected from medical records.

The Statistical Package for Social Sciences (SPSS, ver-
sion 22) was used to carry out the statistical analysis.

Descriptive statistics, which included mean and standard
deviation (SD) and proportions were obtained for relevant
variables. Testing for statistical significance of differences
was performed using the independent ¢-test for continuous
variables and the Chi-square test for categorical variables.
Additionally, in order to examine the independent effect of the
variables of interest, the researcher used multivariate logistic
regression. A P-value of 0.05 was considered as statistically
significant.

Results

Overall, 1,211 individuals with more than half of them were
females have participated in the study. Age ranged from 22 to
86 years with a mean of 58.8 (SD: 9.74). The majority 81.6%
(n = 988) were married. Patients’ average body mass index
(BMI) was 32.67 kg/m? (SD: 6.1). In the sample, 88 patients
(7.3%) were of normal BMI (18.5 - 24.99 kg/m?), 345 (28.5%)
were overweight (BMI: 25 - 29.9 kg/m?), and the remaining
778 (64.2%) were obese (BMI > 30 kg/m?). The mean diabetes
duration was 10.3 years (SD: 7.38). Patients on oral treatment
were 610 (50.4%). Unemployed or retired participants com-
prised 68.8%, 3.1% had part-time employment, and 28.2%
were in full-time employment. Current smokers made up
24.9% of the participants, whereas 6.9% were ex-smokers and
68.2% were non-smokers. There were 70% with uncontrolled
HbAlc (> 7). The mean PSQI score of the study patients was
10.2 (SD: 3.10), with 81.0% (n = 981) having a PSQI score of
> 8, indicating poor quality of sleep.

The global score of PSQI divided participants into good
sleepers (PSQI < 8) and poor sleepers (PSQI > 8). As Table 1
shows, sleep quality was significantly related to gender, BMI,
marital status, HbA1c, diabetes duration, type of diabetic med-
ications, and occupational status.

Logistic regression analyses were conducted to identify
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factors independently related to sleep quality, as shown in Ta-
ble 2. Each variable in this table was adjusted for all other
variables in the table.

Females were 2.88 times more likely to have poor sleep
than males (OR = 2.88, P < 0.001). In addition, smokers were
significantly more likely to be poor sleepers compared to non-
smoker (OR =1.92, P=10.001).

Unemployed subjects were significantly more likely to
have poor sleep than full-time employed subjects (OR = 1.69,
P =0.007). Part-time employed subjects were at higher risk of
poor sleep, but the association was not statistically significant
(OR =1.71, P=0.25). Patients on insulin therapy were signifi-
cantly more likely to have poor sleep than patients on OHA
treatment (OR = 2.17, P < 0.001). In addition, uncontrolled
HbA 1c subjects had a significantly higher likelihood of having
poor sleep than controlled HbAlc subjects with (OR =2.13, P
<0.001).

Discussion

This study is the first in Jordan to assess sleep quality among a
relatively large sample of patients with T2DM using the PSQI
questionnaire.

Quality of sleep is an important constituent of quality
of life. Poor sleep conjugates with depression, anxiety, im-
paired social functioning, chronic medical conditions, and
mortality.

Around 10% of people complain of one form of sleep dis-
orders. This is particularly common in patients with diabetes
mellitus [24, 25], where poor quality of sleep significantly in-
creases morbidity and mortality [26].

Poor sleep quality prevalence in patients with T2DM at the
NCDEG

Using PSQI scores with cutoff point global PSQI > 8 for sleep
evaluation in our study, we found that 81.0% of T2DM patients
suffer from poor sleep quality. However, other studies, which
investigated this issue in diabetic patients, reported lower rates
than ours. For example, Vigg et al’s cross-sectional study, in
which the cutoff point PSQI was > 5, rated diabetic patients
who complained of poor sleep quality at 71% [27]. Tsai et al
reported that 34.8% of Asian T2DM patients had poor sleep
quality (global PSQI > 8) [28]. Depending on PSQI score > 8,
Cappuccio et al also found that 47.1% of T2DM patients were
poor sleepers [17]. Additionally, according to PSQI score > 5,
Kara and Kilic, whose PSQI score was > 5, rated poor sleep
quality in diabetic patients at 63.3% [29]. Cho et al reported
the rate of 49% [30], and Rajendran et al’s rate was 69% [31].
Another study done in USA by Luyster and Dunbar-Jacob [32]
reported 55% of patients to be poor sleepers (PSQI score > 5).
The total mean PSQI score of our study was higher than that in
these studies. Differences in poor sleep quality may be because
of differences in sample size and cultural differences. Addi-
tionally, most T2DM patients in our study had severe compli-
cations, which heighten poor sleep.
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Table 1. Sleep Quality by Socio-Demographic Characteristics and Biochemistry Values at the NCDEG, 2015 (N = 1,211)

Good sleeper (n =230)

Poor sleeper (n = 981)

Variable P-value
No. % No. %

Gender 0.000
Females 85 12.7 586 87.3
Males 145 26.9 395 73.1

Body mass index (kg/m?) 0.000
Normal 119 15.3 659 84.7
Overweight 87 252 258 74.8
Obese 24 27.3 64 74.8

Employment status 0.000
Unemployed + retired 127 15.2 706 84.8
Employed part time 7 18.9 30 81.1
Employed full time 96 28.2 245 71.8

Marital status 0.003
Single 4 10.5 34 89.5
Married 207 21.0 781 79.0
Divorced 3 15.0 17 85.0
Widowed 16 9.7 149 90.3

Duration of diabetes (years) 0.001
<5 94 25.1 281 74.9
5-10 64 17.0 313 83.0
> 10 72 15.7 387 84.3

Diabetic medication 0.000
OHA 161 26.4 449 73.6
Insulin 69 11.5 532 88.5

HbAlc (%) 0.000
Controlled (< 7) 109 30.0 254 70.0
Uncontrolled (= 7) 121 14.3 727 85.7

However, the rate in our study is lower than that of Mir-
ghani’s study [33], who found that 97.1% of Sudanese diabetic
patients had poor sleep quality. This difference could be ex-
plained by the cutoff points used. Mirghani’s cutoff point was
PSQI > 5, while our cutoff point was PSQI > 8.

The effect of gender on poor sleep quality in patients with
T2DM at the NCDEG

After adjusting of other variables, we found that female pa-
tients had predilection for poor sleep quality more than male
patients. Other studies reported similar gender associations as
we established in our study [26, 28]. Cho et al [30] reported
that female patients were 1.6 times more likely to have poor
sleep quality which is lower than our result (OR = 2.88). Com-
pared to our result, Conway et al’s study [34] determined that
the OR was 2.55 for females compared to males.

However, the study by Rajendran et al [31] found no as-
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sociation between gender and poor sleep quality.

Effect of smoking habits on poor sleep quality in patients
with T2DM at the NCDEG

We showed that a relationship between poor sleep quality and
smoking exists. Consistent with our study is that of Chao et al
[35] which reported that smoker diabetic patients were 1.07
times more likely to suffer from poor sleep quality. Also, Kachi
et al [36] found a similar result. This likelihood of smoker dia-
betic patients to suffer from poor sleep quality is most likely
because of the effect of nicotine consumption on the brain, as
nicotine is a mild stimulant to the central nervous system [37].
This association might be explained by the effect of snoring
resultant from reduction in breathing (hypopnea) and decrease
in oxygen saturation because of smoking [35, 36].
Nevertheless, some studies like Li et al’s [38] and Coogan
et al’s [39] did not link smoking with sleep quality. They found
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Table 2. Factors Independently Related to Sleep Quality Using
Multivariate Logistic Regression Analysis, the NCDEG, 2015

Variable Adjusted OR P-value
Gender
Males? 1 0.000
Females 2.88
Smoking
Non-smokers? 1 0.317
Ex-smokers 1.36 0.001
Smokers 1.92
Employment status
Employed full time® 1
Employed part time 1.71 0.248
Unemployed 1.69 0.007
Diabetic medication
OHA? 1
Insulin 2.17 0.000
HbAlc (%)
Controlled (< 7)? 1 0.000
Uncontrolled (> 7) 2.13

a. Reference group.

no differences in smoking before going to sleep, snoring, and
breathing difficulties during the night [17, 40].

Effect of occupational status on poor sleep quality in pa-
tients with T2DM who attend the NCDEG

Our study found that poor sleep quality was higher (OR = 1.69)
in unemployed diabetic patients, as compared to employed pa-
tients. Yet, no studies to investigate the association between
sleep quality and occupational status among diabetic patients
were found.

Unemployment leads to psychological disturbance, such
as anxiety, low self-esteem, and depression. Such outcomes
may consequently materialize into inefficient sleep amount
and quality [41, 42]. This accounts for the high rate of poor
sleep quality in the unemployed group in this research.

Association between glycemic index and sleep quality

Our study significantly correlated glycemic control with sleep
quality (OR = 2.13). Tsai et al [28] reported the presence of
an inverse correlation between HbAlc and sleep quality. This
suggests that glycemic control improves when sleep quality
becomes better.

Vigg et al [27] also found a significant positive association
between glycemic control and sleep quality and quantity.

According to PSQI score, Cappuccio et al’s [17] study
showed that a statistically significant difference existed be-
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tween how poor glycemic control and good glycemic control
relate to sleep. Diabetic patients with poor glycemic control
had poor sleep quality. This association might be explained by
the fact that half of diabetic patients with poor glycemic con-
trol may suffer from painful diabetic neuropathy and osmotic
diabetic symptoms, thus affecting their sleep quality by fre-
quently visiting the bathroom during the night [40].

Contrary to our result, however, Rajendran et al [31], Mir-
ghani [33] and Cho et al [30] found no significant association
between glycemic control and sleep quality.

Higher average age of our research sample, compared to
other studies, as well as cultural factors may explain the ad-
versity.

This study showed that diabetic patients on insulin treat-
ment were 2.17 times more likely to complain of poor sleep
quality compared to patients receiving OHA only. This result
is similar to Cappuccio et al’s [17], which reported that insulin
users complained of poor sleep quality more often than those
on OHA use only.

Rajendran et al [31] did not find significant associations
between sleep quality and the type of treatment of diabetes.
Social and environmental factors, in addition to the sample
size, may account for the explanation.

Although we found significant associations between BMI
and sleep quality, those associations did not materialize into
significant rates after applying logistic regression. This, how-
ever, differs from some studies which found significant asso-
ciations [17, 35].

Conclusion

In our series, poor sleep quality is prevalent. Females, smok-
ers, unemployed, insulin users and uncontrolled diabetic pa-
tients have significant poor sleep quality. Poor sleep quality is
associated with poor glycemic control.

Recommendations

Results of the present study call for increasing the awareness
of health care professionals regarding the poor sleep quality of
patients with T2DM and its possible adverse effect on glyce-
mic control.

Study limitations

The PSQI questionnaire is a measure for night sleep not day-
time sleep. The study also lacks a control group. Other limita-
tions include the lack of information on psychiatric medica-
tions, and the abundance of obesity in our sample which, on its
own, could contribute to sleep disturbances.
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