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Background:
diabetic epidemic in control. Poor sleep quality and decreased sleep duration have been linked to 
being one of the causal factors of diabetes. Thus sleep is not only a process of restoration of bodily 
function, but plays a major role 
between poor sleep quality and diabetes is well established and proven to be bi
of sleep quality on the offspring of diabetics is not documented. So the objective of our stu
look at the effect of family history of diabetes on subjective sleep quality in I year Medical students.
 Methods: 
family history of diabetes, based on which t
which represents 0 , 1, and 2 diabetics in the family respectively. Sleep quality was assessed by 
Pittsburgh sleep Quality index (PSQI) Questionnaire which is a subjective assessment of self
reported sleep
 Results:
highest (6.86) score. Pearson chi square test showed significant association between poor sleep 
quality and strong history of diabetes.
Conclusions: 
inheritable, overactive central sympathetic activity could be the possible link between sleep quality 
and family history of diabetes.
 

Copyright©2017,  Dr. Sunitha Priya.  This is an open access article distributed under the Creative Commons Att
distribution, and reproduction in any medium, provided the original work is properly cited.
 
 
 

 
 

INTRODUCTION 
 

The number of diabetics in the world has increased from 108 
million in 1980 to 422 million in 2014, an increase in the 
prevalence of global diabetes from 4.7% to 8.5%
2014). India being the “diabetes capital of the world” will be 
host to around 79 million diabetics by 2030.  “Every fifth 
diabetic in the world is an Indian" which demands a pressing 
need to keep this diabetic epidemic in control
2015). The multi factorial causes of diabetes are obesity, 
genetic factors, environmental factors, so
behavioral, and demographic factors and the interaction 
between genetics and these factors (Touma
Recently poor sleep quality and decreased sleep duration have 
been linked to being one of the causal factors of diabetes
et al., 2012; Lee et al., 2016; Ayas et al., 2003; 
2012). Sleep was thought only as a crucial process of 
restoration of bodily function but recent studies have proven its 
importance in metabolic, specifically in glucose homeostasis. 
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ABSTRACT 

Background: India being the “diabetes capital of the world” demands a pressing need
diabetic epidemic in control. Poor sleep quality and decreased sleep duration have been linked to 
being one of the causal factors of diabetes. Thus sleep is not only a process of restoration of bodily 
function, but plays a major role in metabolic, specifically in glucose homeostasis. Though the link 
between poor sleep quality and diabetes is well established and proven to be bi
of sleep quality on the offspring of diabetics is not documented. So the objective of our stu
look at the effect of family history of diabetes on subjective sleep quality in I year Medical students.
Methods: After obtaining the informed consent, students filled out questionnaire with details of 

family history of diabetes, based on which they were classified into FH
which represents 0 , 1, and 2 diabetics in the family respectively. Sleep quality was assessed by 
Pittsburgh sleep Quality index (PSQI) Questionnaire which is a subjective assessment of self
reported sleep quality. 
Results: The global PSQI score was significantly different across the groups with FH+2 having 

highest (6.86) score. Pearson chi square test showed significant association between poor sleep 
quality and strong history of diabetes. 
Conclusions: Strong family history of diabetes is associated with a poor sleep quality. An 
inheritable, overactive central sympathetic activity could be the possible link between sleep quality 
and family history of diabetes. 
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Human sleep is composed of REM (Random eye movements) 
and NREM sleep (Non-random eye 
cycle begins with a short period of NREM sleep followed by 
REM sleep and this alternates for 4
night’s sleep (Kumar, 2008). NREM is further subdivided into 
4 stages as I, II, III, and IV of which the last two st
represent the deeper stages of sleep which are found during the 
first one-third of sleep. Hence, Stages III and IV are thought to 
be the most restorative and are also called as slow
(SWS) (Tasali et al., 2008). 
utilized by the brain, the sympathetic nervous system is less 
active, and the vagal tone is increased compared to wake and 
REM sleep (Zoccoli et al., 2002; 
also associated with a repressed 
Considering these changes, it is not surprising that a chronic 
poor sleep quality could affect overall glucose homeostasis.
There is an alarming increase in Sleep
disturbances in our society. This self
deprivation is due to longer working
and less time for sleep.  
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Human sleep is composed of REM (Random eye movements) 
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cycle begins with a short period of NREM sleep followed by 
REM sleep and this alternates for 4-5 times during a normal 

NREM is further subdivided into 
4 stages as I, II, III, and IV of which the last two stages 
represent the deeper stages of sleep which are found during the 

third of sleep. Hence, Stages III and IV are thought to 
be the most restorative and are also called as slow-wave sleep 
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active, and the vagal tone is increased compared to wake and 
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The decreased sleep duration and sleep disturbance contribute 
to poor sleep quality which is linked to many behavioral, 
cognitive and mood disturbances (Kumar, 2008; US Centers 
for Disease Control and Prevention, 2009; Panda et al., 2012). 
Recently human sleep deprivation studies have thrown light on 
its effect on Insulin sensitivity. A one-week sleep restriction in 
healthy normoglycemic men was associated with a 20% 
decrease in Insulin sensitivity (Buxton, 2010). A prospective 
study on Japanese workers with 4 years follow-up also has 
proven a poor sleep quality to be a major risk factor for the 
development of diabetes independent of other confounding 
factors (Kita et al., 2012). Though the link between poor sleep 
quality and diabetes is well established and proven to be bi-
directional (Cunha, 2008), the effect of sleep quality on the 
offspring of diabetics is not well documented. So the objective 
of our study is to look at the effect of family history of diabetes 
on subjective sleep quality in I year Medical students. 
 

MATERIALS AND METHODS 
 
This is a cross-sectional, questionnaire based study conducted 
in April 2017. The study population was I year MBBS students 
in a Medical college in Kerala, India. Students willing to 
participate in the study formed the inclusion criteria. After 
obtaining the Institutional ethical approval and informed 
written consent, 100 students filled out their personal 
information with details of family history of diabetes and 
Pittsburgh sleep quality questionnaire. Out of 100, two 
questionnaires were incomplete and had to be excluded from 
the analysis. Positive history of diabetes in parents and 
grandparents were taken into account and the number of 
diabetics in the family was calculated as 0, 1, and 2 which 
were represented as FH-, FH+1 and FH+2 respectively. 
 
Assessment of sleep Quality: Sleep quality can be assessed 
subjectively or objectively. Subjective assessment is based on 
sleep Questionnaires while the objective assessment is by 
polysomnography. The gold standard for assessing sleep 
quality is the laboratory polysomnogram(PSG) which involves 
noninvasive sensors like skin electrode, EEG, ECG, and EOG 
electrodes and sensors to measure arterial oxygen saturation 
(Carley, 2016). This objective measurement is not accessible 
for everyone and hence a subjective assessment of self-
reported sleep quality was developed. Though numerous 
instruments have been standardized, the Pittsburgh sleep 
Quality index is extensively used and validated (Buysse et al., 
1989). Studies have shown Subjective sleep quality to be a 
measure of slow wave sleep and sleep continuity. Sleep quality 
was measured using the Pittsburgh Sleep Quality Index 
(PSQI), a self-administered questionnaire for evaluating the 
quality of sleep in the last one month. It has seven components 
namely sleep quality, sleep latency, sleep duration, habitual 
sleep efficiency, sleep disturbance, use of sleep medication, 
and daytime dysfunction. Each component in the PSQI is 
scored from 0 to 3, whereby 0 means the positive extreme and 
3 means the negative extreme on the Likert scale; the PSQI 
global score is the sum of these subcategories. The global 
score range from 0 to 21 and a score of 5 or more is defined as 
Poor sleep quality and a score less than five as good sleep 
quality. 
 
Statistical Analysis 
 
The computer-based analysis program SPSS version 20.0 was 
used for all statistical analyses.  

The data was normally distributed and hence were represented 
as Mean ± SE. The students were classified into 3 groups as 
FH-, FH+1 and FH+2 based on the number of diabetics in the 
family. One Way ANOVA was done to analyse the statistical 
difference in the sleep quality across group. Sleep quality was 
divided into two categories as poor (PSQI score <5) and good 
(PSQI score >5) and Chi-square was done to look at the 
association between the categorical variables sleep quality and 
number of diabetics in the family. 
 

RESULTS 
 
The mean age of our study population was 19 years. There 
were 26 students without any family history of diabetes. Of the 
remaining 78 students, 51 students had one diabetic and 27 
students had 2 diabetics in the family.Since complete sampling 
method was used, we could not have equal number of students 
in each group.  
 
Table 1 illustrates the subject characteristics namely height, 
weight, waist circumference, hip circumference and waist-hip 
ratio of 3 groups. The anthropometric measures were not 
different between the groups and hence one way ANOVA 
showed no statistical difference across group. 

 
Table 1. Subject characteristics 

 
 
Variable 

FH- 
(n=26) 

FH+1 
(n=51) 

FH+2 
(n=21) 

Weight (Kg) 
Height (Cm) 
Waist Circumference(Cm) 
Hip Circumference(Cm) 
W/H Ratio 

60.21±2.03 
166.52±1.75 
73.35±1.43 
94.5±1.21 
0.77±.01 

58.21±1.67 
165.07±1.27 
71.82±1.23 
93.77±0.95 
0.76±0.01 

55.78±2.07 
160.68±1.85 
70.73±1.72 
93.75±1.52 
0.75±.01 

Data represented as Mean ± SEM. One way ANOVA showed no significant 
difference between the groups. FH- No Family H/O Diabetes. FH+1 one 
diabetic in the family. FH+2 two diabetics in the family 

 
Table 2. Subjective sleep quality score 

 

 
Variable 

FH- 
(n=26) 

FH+1 
(n=51) 

FH+2 
(n=21) 

Sleep quality (C1) 1.07±0.13 0.98±0.10 1.48±0.16* 
Sleep latency (C2) 0.63±0.16 0.35±0.07 0.71±0.19 
Sleep duration (C3) 1.48±0.11 1.55±0.11 1.76±0.17 
Habitual sleep efficiency (C4) 0.07±0.050 0.04±0.03 0.19±0.09 
Sleep disturbance(C5) 0.85±0.07 1.02±0.06 1.09±0.12 
Use of sleep medication (C6) 0 0 0 
Daytime dysfunction (C7) 1.11±0.14 1.31±0.12 1.61±0.17 
GPSQI 5.26±0.36 5.25±0.28 6.86±0.5** 

Data represented as Mean ± SEM. One way ANOVA showed significant 
difference in C1 and GPSQI across the groups. *p < 0.05, **p < 0.01. FH- No 
Family H/O Diabetes. FH+1 one diabetic in the family. FH+2 two diabetics in 
the family 

 
Table 2 represents the Pittsburgh sleep quality score and its 
component score. The global score is significantly different 
across the groups with FH+2 having highest (6.86) score. 
Perceived sleep quality is also higher in FH+2 (1.48). Though 
other components of PSQI were still higher in the FH+2 group 
they were not statistically significant.  
 
FH- and FH+1 had similar scores in all categories. Table 3 
represents Pearson chi-square test between family history of 
diabetes (FH-, FH+1 and FH2) and sleep quality categorized as 
poor and good. A significant association was found between 
poor sleep quality and strong family history of diabetes 
(p=0.004).  
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DISCUSSION 
 
Our study illustrates that students with a strong family history 
of diabetes have poor sleep quality compared to other groups. 
Also, students with one diabetic in the family had similar sleep 
quality as those without family history of diabetes, while 
students with more than one diabetic in the family seem to 
have the worst sleep quality. A family history of diabetes is a 
high-risk factor for the eventual development of diabetes in an 
individual (Ramachandran, 2001; Mohan, 2003) and studies 
have shown insulin resistance exhibited by normoglycemic, 
young off springs of diabetic parents (Arslanian, 2005)’. Also, 
these off springs have increased central sympathetic nerve 
activity proportional to the increase in insulin resistance. 
Similarly, Anderson et al showed that hyperinsulinemia 
secondary to insulin resistance causes sympathetic activation 
in humans (Anderson, 1991). In addition, chronic Sympathetic 
nervous system (SNS) over activity itself can contribute to a 
further decline in insulin sensitivity. Hence, the two possible 
mechanisms are: offspring of type 2 diabetic subjects develop 
insulin resistance through sympathetic activation or 
hyperinsulinemia can lead to hyperactive central sympathetic 
drive.  In a 10 year follow-up study in normoglycemic 
Japanese population, it was found that sympathetic 
hyperactivity preceded hyperinsulinaemia. Thus, this insulin-
mediated increase in SNS is mediated  via the arcuate nucleus 
of the hypothalamus24. The highly permeable capillaries in the 
arcuate nucleus (AN) allows insulin to activate receptors 
without a specific transport mechanism (Ciofi, 2011; 
Dampney, 2011). 
 
Likewise, a transport mediated uptake of peripheral insulin 
across the blood-brain barrier is also existent in the 
hypothalamus. Patients with type 2 diabetes tend to sleep 
poorly16 and studies have demonstrated that curtailment of 
sleep duration and poor sleep quality was associated with 
increased SNS activity (Somers, 1995; Spiegel, 1999). 
However, selective SWS deprivation caused SNS hyperactivity 
with an associated increase in plasma catecholamines and a 
decrease in insulin sensitivity (Spiegel 1999). Studies on 
young male twins showed that amount of SWS is a stable 
individual trait that is highly heritable (Linkowski, 1999). 
Though sleep quality can also be markedly affected by non-
genetic factors, significant heritability for sleep duration and 
sleep quality have been documented (Watson, 2010). Also, 
sympathetic activity per se is also genetically determined. An 
individual with a strong family history of diabetes has 
hyperinsulinemia and increased SNS compared to non-diabetic 
offspring. Thus it could be the heritable nature of abnormal 
SWS and/or SNS hyperactivity which could contribute to the 
future development of diabetes in individuals with family 
history of diabetes. To the best of our belief, we did not find 
any scientific article linking family history of diabetes and 
sleep quality and hence we are the first to report this finding. 
 

 
 
 
 
 
 
 
 
 
 
Limitations of the study: Though, PSQI questionnaire is a 
validated tool for assessing sleep quality, the gold standard is 
the polysomnography which could not be used in this study. 
Also, our findings cannot be extrapolated to the general 
population because of the narrow range of the age group of the 
study sample. 
 
Conclusion 
 
The present study concludes that students with a strong family 
history of diabetes have poor sleep quality which may lead on 
to diabetes in later part of their life. An increased central 
sympathetic drive could be the possible link. This finding can 
be confirmed only with prospective studies in the future. 
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