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ABSTRACT
Diabetes Mellitus is one of the most serious health problem 
that arise from poor sleep quality. Objectives of the study 
were to assess the level of sleep quality and glycemic con-
trol among patients with diabetes mellitus. To establish a re-
lationship between sleep quality and glycemic control among 
patients with diabetes mellitus and to associate the level of 
sleep quality and glycemic control among patients with their 
selected demographic variables.A descriptive study was con-
ducted among 100 diabetic patients at SMCH, Thandalam 
Chennai. Subjects were selected using purposive sampling. 
Data were collected by using Tool 1: Structured Questionnaire 
and Tool 2: Pittsburgh Sleep Quality Index and Tool 3: Re-
cent HbA1C Scoring. The result of the study found that there 
is a borderline significance in the mean score of HbA1c was 
6.02±0.92 and the mean score of sleep quality was 9.32±3.68. 
The calculated Karl Pearson’s Correlation value of r = 0.416 
shows a moderate positive correlation between HbA1c and 
sleep quality which was found to be statistically significant at 
p<0.001 level. This clearly infers that when HbA1c increases 
among increases then the sleep disturbances among patients 
with diabetes mellitus also increases.
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INTRODUCTION:
As per the WHO, diabetes mellitus (DM) is de-

fined as a heterogeneous metabolic disorder charac-
terized by common feature of chronic hyperglycemia 
with disturbance of carbohydrate, fat and protein 
metabolism. Diabetes is a chronic disease that occurs 
either when the pancreas dose not produce enough in-
sulin or the body cannot effectively use the insulin it 
produces. Uncontrolled diabetes may lead to serious 
damage to many body systems, especially the nervous 
and blood vessels

Diabetes mellitus is a major public health problem 
with rising prevalence worldwide and in the year 2015 
around 415 million people were known to have diabe-
tes. This estimate is expected to increase to 642 million 
of the population by 2040. Further, it is the 6th leading 
cause of death, attributing to 5 million deaths global-
ly in 2015. According to recent estimates, 69.2 million 
people are affected with diabetes in India (Vibha S.P, 
et al., 2018)

According to the International Diabetes Federation 
(IDF), the number of people globally with type 2 di-
abetes mellitus (T2DM) will increase to 552 million 
by 2030, over twice the number in 2000. Nearly 21% 
of these new cases will be from India, which has the 
highest number of cases in any country.1 India cur-
rently has 61.3 million diabetics, a figure that is pro-
jected to increase to 103 million by 2030 (Nithesh KK, 
Katkuri S, Ramyacharitha I., 2018).

The effects of unhealthy sleep pattern on the body 
are numerous and widely varied, spanning different 
body systems. Accumulated evidence shows that, dis-
turbed sleep is an important factor associated with the 
impairment of the entire spectrum of mental abili-
ties, ranging from simple to more complicated mental 
functions, which can lead to deficits in alertness and 
cognitive performance, and occurrence of accidents. 
Moreover, many adverse physiological effects can oc-
cur due to this disturbance, including high blood pres-
sure, impairment of glucose control, and an increase 
in the body inflammation process (Abdulaziz Darraj, 
et al., 2018).

Evidence shows that poor sleep quality is a common 
problem among people with diabetes mellitus. Globally, 
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47.6% of diabetics were affected by poor sleep quality. 
Sleep is essential for life and maintenance of body func-
tions. During sleep the body secretes many important 
hormones to regulate metabolic and endocrine func-
tions. The main role of sleep is to restore a whole body’s 
balance, including the central nervous system, and it is 
a daily requirement. Good sleep quality has a signifi-
cant clinical importance in diabetes mellitus patients by 
regulating the level of insulin, the build-up of inflam-
matory cytokines, preserving body caloric intake, and 
decreasing the likelihood of unhealthy behavior. 

Poor sleep quality is a leading health problem in the 
diabetic population. It presents as symptoms character-
ized by difficulty in initiating and maintaining sleep, 
excessive somnolence, disturbed sleep-wake schedule 
and dysfunctions associated with sleep and sleep stag-
es. Poor sleep quality is a medical disorder of the sleep 
patterns with higher rates of poor sleep quality, exces-
sive daytime sleepiness, and higher use of sleep medica-
tions. Evidence shows that poor sleep quality is a com-
mon problem among people with diabetes mellitus. In 
Africa, 29.5% of the diabetic population presented sleep 
disturbance. A study done in Ethiopia showed that 
about 55.6% of diabetic patients were affected by sleep 
disturbance. (Tesfamichael Tadesse Birhanu, Mohamed 
Hessen Salih, Haile Michael Kindie Abate, 2020).

MATERIALS AND METHODS
The quantitative research approach and descriptive 

research design was used to assess the association be-
tween sleep quality and glycemic control among pa-
tients with diabetes mellitus. The sample size was 100 
of Diabetes mellitus Patients who met the selected cri-
teria. Data was collected from the sample using a Non 
probability (purposive sampling technique)method. 
The selected criteria were DM patients those who wish 
to participate in this study. Individual who did not 
wish to participate this study were excluded. Data was 
collected using structured questionnaires for demo-
graphic variable and Pittsburgh’s sleep quality index 
for clinical variable. Confidentiality was maintained.
Collected data was analyzed .The project has been ap-
proved by the ethics committee of the institution.

RESULT AND DISCUSSION

SECTION A: DESCRIPTION 
OF THE DEMOGRAPHIC VARIABLES OF 
PATIENTS WITH DIABETES MELLITUS.

The table 1 shows that most of the antenatal 
mothers 17(28.3%) were aged between 31 – 35 years, 
20(33.3%) of mothers had higher secondary education, 
31(51.7%) of mothers were homemakers, 25(41.7%) 
had a family monthly income of Rs.10,001 – 15,000, 
24(40%) were residing in urban area, 30(50%) had and 
had not consanguineous marriage, 30(50%) belonged 
to joint and nuclear family, 30(50%) were vegetarian 
and non-vegetarian and 33(55%) were Hindus.

Table 1
Frequency and percentage distribution of demographic vari-
ables of patients with diabetes mellitus N = 100

Demographic Variables Frequen-
cy (f )

Percent-
age (%)

Age of the patient
Young (18 – 35) 27 27.0
Middle (36 -55) 25 25.0
Older (>55) 48 48.0
Gender
Male 61 61.0
Female 39 39.0
BMI Value
18.5 – 24.9 (Normal) 40 40.0
<18.5 (Underweight) 33 33.0
25 – 29.9 (Over weight) 11 11.0
>30 (Obese) 16 16.0
Occupation
Government employee 13 13.0
Private employee 45 45.0
Self employee 32 32.0
Unemployed 10 10.0
Marital status
Married 72 72.0
Unmarried 28 28.0
Education level
Illiterate 4 4.0
Primary school 39 39.0
Higher secondary 39 39.0
Diploma or Graduate 18 18.0
No. of years with diabetes mellitus
Below 5 years 47 47.0
5 to 10 years 34 34.0
10 to 15 years 15 15.0
More than 15 years 4 4.0
Any family history of diabetes 
mellitus?
Yes 31 31.0
No 69 69.0
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Demographic Variables Frequen-
cy (f )

Percent-
age (%)

Any cardio vascular disorders?
Yes 11 11.0
No 89 89.0
Any Medications used for diabetes 
mellitus, if yes mention the med-
ication
Yes 84 84.0
No 16 16.0
Duration of sleep per day
Less than 6 hours 56 56.0
6 to 8 hours 36 36.0
More than 8 hours 8 8.0
Factors affecting sleep
Usage of mobile 43 43.0
Environmental factors 39 39.0
Inadequate dietary intake 18 18.0

SECTION B: ASSESSMENT OF LEVEL OF 
HBA1C AND SLEEP QUALITY AMONG 
PATIENTS WITH DIABETES MELLITUS.

The above table 2 shows that 40(40%) had predi-
abetes, 31(31%) had diabetes and 29(29%) were nor-
mal.
Table 2
Frequency and percentage distribution of level of HbA1c among 
patients with diabetes mellitus. N = 100

HbA1c Frequency (F) Percentage (%)
Normal (≤5.6) 29 29.0
Prediabetes (5.7 – 6.4) 40 40.0
Diabetes (≥6.5) 31 31.0
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Figure 1: Percentage distribution of level of HbA1c among pa-
tients with diabetes mellitus

The above table 3 shows that 46(46%) had mod-
erate sleep disturbances, 32(32%) had mild sleep 

disturbances and 22(22%) had severe sleep distur-
bances.

Table 3
Frequency and percentage distribution of level of sleep quality 
among patients with diabetes mellitus. N = 100

Sleep Quality Frequency (F) Percentage 
(%)

Mild Disturbance (1 – 7) 32 32.0
Moderate Disturbance (8 – 14) 46 46.0
Severe Disturbance (15 – 21) 22 22.0
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Figure 2: Percentage distribution of level of sleep quality among 
patients with diabetes mellitus

SECTION C: RELATIONSHIP BETWEEN 
HBA1C AND SLEEP QUALITY 
AMONG PATIENTS 
WITH DIABETES MELLITUS.

The above table 4 shows that the mean score of 
HbA1c was 6.02±0.92 and the mean score of sleep 
quality was 9.32±3.68. The calculated Karl Pearson’s 
Correlation value of r = 0.416 shows a moderate 
positive correlation between HbA1c and sleep qual-
ity which was found to be statistically significant at 
p<0.001 level. This clearly infers that when HbA1c 
increases among increases then the sleep distur-
bances among patients with diabetes mellitus also 
increases.

Table 4
Correlation between HbA1c and sleep quality among patients 
with diabetes mellitus N = 100

Variables Mean S.D Karl Pearson’s Cor-
relation Value

HbA1c 6.02 0.92 r = 0.416
p=0.0001, S***Sleep Quality 9.32 3.68

***p<0.001, S – Significant
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SECTION D: ASSOCIATION 
OF LEVEL OF HBA1C AND SLEEP 
QUALITY WITH SELECTED 
DEMOGRAPHIC AND CLINICAL 
VARIABLES.

The table 5 shows that the demographic variable 
factors affecting sleep (χ2=12.868, p=0.012) had 
shown statistically significant association with level 
of HbA1c among patients with diabetes mellitus at 
p<0.05 level and the other demographic variables 
had not shown statistically significant association 
with level of HbA1c among patients with diabetes 
mellitus.

Table 5
Association of level of HbA1c and sleep quality among patients 
with diabetes mellitus with their selected demographic vari-
ables. N = 100

Demographic Variables
HbA1c Sleep Quality

Chi-Square &
p-value

Chi-Square &
p-value

Occupation
χ2=7.008

d.f=6
p=0.320

N.S

χ2=14.113
d.f=6

p=0.028
S*

Government employee
Private employee
Self employee
Unemployed

The table 5 also shows that the demographic vari-
able occupation (χ2=14.113, p=0.028) had shown 
statistically significant association with level of sleep 
quality among patients with diabetes mellitus at 
p<0.05 level and the other demographic variables had 
not shown statistically significant association with lev-
el of sleep quality among patients with diabetes mel-
litus.

CONCLUSION
The findings of the analysis shows that the mean 

score of HbA1c was 6.02±0.92 and the mean score of 
sleep quality was 9.32±3.68. The calculated Karl Pear-
son’s Correlation value of r = 0.416 shows a moderate 
positive correlation between HbA1c and sleep qual-
ity which was found to be statistically significant at 
p<0.001 level. This clearly infers that when HbA1c 
increases among increases then the sleep disturbances 
among patients with diabetes mellitus also increases.
Hence the research hypothesis H1 that stated earli-
er “There is a significant relationship between the 
sleep quality and glycemic control among patients 
with diabetes mellitus” was accepted.
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