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Abstract

Introduction and Aim: Polycystic Ovarian Syndrome (PCOS), one of the non-communicable diseases is reach-
ing an epidemic proportion in India. Sleep insufficiency is known to contribute to obesity and the asso-
ciated non-communicable diseases like type two diabetes mellitus, cardio-vascular diseases and cancer.
Therefore, the aim of the present study was to assess the sleep patterns in patients with PCOS.

Material and Methods: Thirty-eight women with PCOS (diagnosed as per Rotterdam criteria) attending a spe-
cialty clinic in Mumbai were evaluated for their sleep patterns specifically for its duration, latency, fragmen-
tation and alignment with diurnal rhythm.

Results: The age group of the women varied from 17 to 40 years with a mean age of 25 yrs. Twenty-eight of
38 women were overweight (42.1%) and obese (31.6%). Hyperinsulinemia, (fasting and/or two hours post
glucose) were observed in 14 (36.8%) patients. Majority of PCOS patients had sleep insufficiency (57.9%
slept less than 7 hours a day); of these 12 women slept for 6 to 7 hours while 7 women slept for only 5 to 6
hours a day and 4 women slept less than 5 hours a day. Sleep latency was observed in 8 women and sleep
fragmentation in 5 of them. Sleep misalignment with diurnal rhythm was observed in 14 patients.

Conclusion: The present study reports high degree of sleep insufficiency among subjects with PCOS.
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Introduction:

olycystic Ovary Syndrome (PCOS), an endocrine
Pdisorder with reproductive, metabolic and der-

matological features, has grown as an epidemic
in India with a high prevalence. The prevalence varies
from 3.7 to as high as 22%.'? Thus, PCOS is currently
a public health issue of great concern. It demands ur-
gent attention of national health agencies and health
policy makers.*® However, hyperinsulinemia and in-
sulin resistance in association with obesity/adiposity
are considered as key inciting and/or perpetuating
pathological factors for this endocrine-metabolic dis-
order.®® Sleep-insufficiency is considered as one of the
important triggering life-style factors for the metabol-
ic dysfunction in many non-communicable diseases
(NCDs) like type 2 diabetes mellitus, atherosclerotic
cardio-vascular diseases and cancer.”!! In the current
article we present data on sleep in patients of PCOS
with a review of literature.

Material and Methods:

The study population was women with Polycystic
Ovarian Syndrome attending a Speciality clinic in
Mumbai, serving subjects with reproductive endocrine
disorders. Sixty women with complains of menstrual
dysfunction, with or without obesity had attended the
clinic in the year 2016. They were screened for thyroid
dysfunction, hypo/hyper gonadotropic status, hy-
perprolactenemic and other endocrine disorders like
Cushing’s disease/ syndrome. Thirty-eight women
were diagnosed to have PCOS as per Rotterdam cri-
teria for the diagnosis of PCOS after exclusion of the
endocrine disorders.”” They were surveyed for their
sleep patterns.

The syndrome was defined by Rotterdam Criteria
namely two of the following three features: 1) oligo or
anovulation 2) clinical biochemical signs of hyperan-
drogenism 3) polycystic ovarian morphology at ultra-
sonographic (USG) examination.

The survey for sleep pattern included the following
criteria:

1) Sleep Duration: Optimal sleep of 7-8 hours per
night in adults is considered normal.” The sleep
duration of less than 7 hours per night was consid-
ered as insufficient.

2) Sleep Onset Latency: It was calculated from the
time patient reported going to bed (lying down to
sleep) minus falling off to sleep i.e. the time to fall
asleep from the time retiring to bed. In the classi-
cal definition for Sleep onset Latency, it is falling
asleep after the lights are switched off."* However,

in Mumbeai, the reason why we preferred as the
time to retire to bed at night with intention to sleep
is because of the continuous diffused street lights
that permeate through windows.

3) Sleep Fragmentation: It was defined as waking
episodes after falling off to sleep.™

Detailed history of the patients was taken and
thorough clinical examination was done. The subjects
were examined for their anthropometric measure-
ments namely height, weight and BMI. Women were
weighed using a digital weighing scale to the nearest
0.1 kg. Height was measured using stadiometer to the
nearest 0.1 cm. Body Mass Index (BMI) was calculat-
ed. Asian classification of obesity was used.”” Blood
pressure was also measured in these women using a
sphygmomanometer.

Biochemical Analysis:

Blood glucose and insulin levels were measured
after 12-hour of overnight fasting. An oral glucose tol-
erance test with 75g glucose was applied to evaluate
glycemia by glucose oxidase method (Biosystems).
Fasting insulin and 2 hours insulin were also mea-
sured (Immunotec). Prediabetes was defined as fast-
ing plasma glucose between >100 mg/dl and <126 mg/
dl and 2 hours after oral glucose administration as
between 140 mg/dl and 199 mg/dl. Diabetes was de-
fined as fasting plasma glucose >126 mg/dl. Fasting
serum insulin levels above 18uIU/ml and 2 hour insu-
lin above 80 pIU/ml. Insulin resistance was assessed
using FG: FI ratio less than 4.5.

Total cholesterol (TC), triglycerides (TG), high den-
sity lipoprotein cholesterol (HDL-C) and low density
lipoprotein cholesterol (LDL- C) were analyzed using
semi-automated enzymatic analyser. Classification
of lipid profile was done according to National
Cholesterol Education Program Adult Treatment
Panel III (NCEP ATP III) guidelines.'

Results:

Among the 38 PCOS patients, twenty-nine be-
longed to age group of 20-30 years with one-third of
them having a strong family history of diabetes. More
than half of these PCOS patients were overweight and
obese (Table 1). Blood pressure was normal in most
women with exception of 3 women having high BP
above 130/80. Majority of them had either irregular
periods or had hirsutism or PCOS morphology in
their ultra sonography (Table 2).

Sleep deprivation in terms of duration was ob-

served in more than 70% of PCOS patients (Figure
1). The recommended normal 7-8 hours of sleep was
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Table 1: Profile of 38 PCOS Patients

Profile of Subjects N (%)
Age (in years)

<20 5(13.2)
20-30 29 (76.3)
31-40 4 (10.5)
BMI (kg/m?)

Underweight (<18.50) 0(0)
Normal (18.5-22.99) 9 (23.6)
Overweight (23.0-24.99) 16 (42.1)
Obese (225) 12 (31.6)
Diabetes Family History

1%t Degree 8 (21.0)
27 Degree 12 (31.6)
Both 1** and 2™ degree 13 (34.2)
None 4 (10.5)

Table 2: Rotterdam Criteria For 38 PCOS Patients

Rotterdam Criteria for PCOS | N (%)
Clinical Hyperandroinism

Acne 5(13.2)
Hirsutism 18 (47.4)
Acne + Hirsutism 8 (21.0)
No Acne/ Hirsutism 7 (18.4)
Menstrual Cycles

Regular 9 (23.7)
Irregular 28 (73.7)
Secondary Amenorrhea 1(2.6)
Ultra Sonography

Normal 2(5.2)
PCO Morphology (PCOM) 34 (89.6)
Not Done 2(5.2)

observed in only 11 (28.9%) PCOS patients. Twenty-
three patients slept for less than 7 hours. Further, 4
patients (10.5%) slept for less than 5 hours (Figure 1).
The younger group of 17-21 years (n=5) slept only for
2-3 hours during the week of their mid-term or final
exams. Further, 8 women reported sleep onset latency
while 5 reported fragmented sleep pattern. Overall 14
women had sleep misalignment with diurnal rhythm.

Biochemical Analysis
Among these 38 PCOS patients, 4 PCOS prediabet-
ic and 2 were diabetic. Overall, it was observed that 3
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Figure 1: Sleep Duration in 38 PCOS Patients

patients had fasting blood sugar above 100 mg/dl and
6 patients had 2 hour post glucose levels above 140
mg/dl. Hyperinsulinemia was detected in 17 PCOS
patients, fasting insulin was high in 4, 2 hour insulin
was high in 4 and both were high in 9 patients. Insulin
resistance was defined as FG/FI ratio less than 4.5
which was observed in 11 PCOS patients. Two of the
PCOS patients who were prediabetic and had delayed
hyperinsulinemia had FG/FI ratio at borderline (4.6-
5.0).

Discussion

PCOS is an endocrine disorder with metabolic
dysfunction. Endocrine system plays a major role
governing the sleep-wake cycle and therefore it may
alter the normal sleep cycle in PCOS. Previous stud-
ies have mainly focused on risk and prevalence of
obstructive sleep apnea among PCOS."”" However,
we studied the then current sleep patterns of the pa-
tients with PCOS. The findings of the present study
reveals that PCOS women had lower sleep duration
(<7 hours/ day) than that recommended by National
Sleep Foundation wherein, one- fifth of them reported
sleep onset latency.

Studies have reported that in women with insuffi-
cient sleep (<6 hours), there was a higher risk of men-
strual disturbances' and in particular the PCOS wom-
en had a poorer sleep quality and reduced REM sleep
time when compared to the control group.” In a study
on college women poor sleep hygiene was observed to
be significantly associated with sleep quality and ex-
cessive day time sleepiness which can put young col-
lege students at health risk in future.?*? In the present
study, the younger group of PCOS was severely sleep
deprived during the period of their internal or mid-
term exams. This sleep debt often continues in later life
having severe health implications. As stated in earlier
report “They are sleep-deprived because of their com-
mitment to highly competitive scholastic pursuits or a
desire for climbing the career ladder at an accelerated
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pace”.” This clinical observation of sleep deprivation
amongst our youth has prompted us to investigate
whether the sleep curtailment in the present study
echoes a widespread practices during school and col-
lege years in general and at occasions of peak academ-
ic pressure, professional compulsions and career de-
mands. We have thus explored sleep patterns among
secondary school children and adolescents during an
academic year in general and for those preparing for
board exams in particular at two schools in Mumbeai,
one catering to high socio-economic group and the
other to children from under privileged background.
(manuscript under preparation).” In this study of
sleep patterns among school children and adolescents
we observed that at least 50% of the children slept less
than 7 hours. More than 5-6% of students slept for less
than 5 hours. Disrupted, fragmented and mal-aligned
sleep were also observed in many due to distractors
like noise pollution, street lights, television and easy
availability and popularity of applications on mobiles.
(unpublished data).**

In a cross-sectional study on 9251 adolescents aged
11 to 15 years reported a significant decrease in total
sleep time among these adolescents, almost 16.0% of
children aged of 11 years and 40.5% of those of 15
years age.” Similarly, in another Indian study among
the adolescents in Delhi, it was observed that they did
not get adequate sleep and that bed time shifted to lat-
er hours with increasing age, however the time to get
up was the same which resulted in increasing sleep
debt.® If this trend continues and if awareness about
importance of sleep is not reached out to the commu-
nity particularly the younger age groups, then sleep
deprivation will be one of the main reasons for all the
rising NCDs like diabetes, cardiovascular diseases,
cancer and also PCOS among women.

Disturbed sleep particularly short, low-quality, and
mistimed sleep contributes to obesity and insulin re-
sistance?” which occurs either by alterations in glucose
metabolism, upregulation of appetite or decreased en-
ergy expenditure.” In a recent review study, it was re-
ported that individuals who slept less than 7 hours per
day had higher BMI and decreased leptin and insulin
sensitivity.” In the present study lower sleep dura-
tion and insulin resistance were both observed in the
PCOS patients. About one- third of the PCOS patients
were obese and had delayed hyperinsulinemia. It has
been observed that obesity and thin fat syndrome i.e.
central adiposity even within the normal BMI ranges
is higher in PCOS patients® and that successful weight
loss in obese can help to restore regular menstrual cy-

cle and thereby reduce the symptoms of PCOS. *

Insulin resistance is one of the important features
of PCOS and therefore, may be associated with sleep
disturbance in PCOS. Experimental and epidemiolog-
ical studies have stated that recurrent nights of insuffi-
cient sleep can cause insulin resistance even in healthy
individuals.**** Even a single night sleep restriction
up to 4 hours reduces insulin sensitivity by 19-25% of
hepatic and peripheral glucose metabolism in healthy
individuals.** Considering this, sleep deprivation in
PCOS which is an endocrine disorder with metabolic
dysfunction needs detailed study and may be used as
a diagnostic criterion for assessing hyperinsulinemia.

The limitation of the present study is that there was
no control group of non-PCOS which are age group
controlled with other menstrual disorder or other gy-
necological complaints. Also, daytime sleepiness was
not recorded for the study participants. However, the
strength of the study was that there was a well- de-
fined group of PCOS patients where fasting insulin
and two hour post glucose insulin were done to deter-
mine hyperinsulinemia.

Therefore, in conclusion, sleep might be an impor-
tant and a promising therapeutic target for prevention
and treatment of metabolic dysfunctions in PCOS in-
cluding obesity and hyperinsulinemia and it would
be worthwhile to consider assessment of sleep distur-
bance as a part of medical screening in women with
PCOS.

References

1. Joshi B, Mukherjee S, Patil A, Purandare A, Chauhan S,
Vaidya R. A cross-sectional study of polycystic ovarian
syndrome among adolescent and young girls in Mumbali,
Indian | Endocrinol Metab. 2014; 18(3): 317-324.

2. Gill H, Tiwari P, Dabadghao P. Prevalence of polycystic
ovary syndrome in young women from North India: A
Community-based study. Indian | Endocrinol Metab. 2012;16
(2):5389-92.

3.Joseph N, Reddy AG, Joy D, Patel V, Santhosh P, Das S, Reddy
SK.Study on the proportion and determinants of polycystic
ovarian syndrome among health sciences students in South
India. | Nat Sci Biol Med. 2016; 7(2):166-72.

4. Ganie MA, Kalra S. Polycystic ovary syndrome - A meta-
bolic malady, the mother of all lifestyle disorders in women
- Can Indian health budget tackle it in future? Indian Journal
of Endocrinology And Metabolism. 2011; 15(4): 239-241.

5. Vaidya R. Editorial- Sleep Debt Epidemic of 21 Century.
The Indian Practitioner. 2016; 69(6):30-31

6. Shringi MS, Vaidya RA, Vaidya AB et al. Insulin Resistance
in Polycystic Ovarian Syndrome (PCOS)- A study of 90 pa-
tients. Ind. ]. of Endocrinology & Metabolism. 2003; 1:19-23

7. Moghetti P. Insulin Resistance and Polycystic Ovary
Syndrome. Curr Pharm Des. 2016; 22(36):5526-5534.

28 The Indian Practitioner o Vol.72 No.9. September 2019



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Original Article

Zhang D, Yang X, LiJ], Yu ], Wu X. Effect of hyperinsulinae-
mia and insulin resistance on endocrine, metabolic and fer-
tility outcomes in women with polycystic ovary syndrome
undergoing ovulation induction. Clin Endocrinol (Oxf).
2019; doi: 10.1111/cen.14050. [Epub ahead of print]

Spiegel K, Tasali E, Leproult R, Cauter EV. Effects of poor
and short sleep on glucose metabolism and obesity risk. Nat
Rev Endocrinol. 2009;5(5):253-261.

Dutil C, Chaput JP. Inadequate sleep as a contributor to
type 2 diabetes in children and adolescents. Nutrition and
Diabetes. 2017; 7: €266.

Schwartsburd P. Cancer-Induced Reprogramming of Host
Glucose Metabolism: “Vicious Cycle” Supporting Cancer
Progression. Frontiers in Oncology. 2019; 9:218. d0i:10.3389/
fonc.2019.00218

Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus
Workshop Group, authors. Revised 2003 consensus on di-
agnostic criteria and long-term health risks related to poly-
cystic ovary syndrome. FertilSteril. 2004; 81:19-25.

Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O.
National Sleep Foundation’s sleep time duration recom-
mendations: methodology and results summary. Sleep
Health.2015;1(1):40-43.

Shrivastava D, Jung S, Saadat M, Sirohi R, Crewson K. How
to interpret the results of a sleep study. Journal of community
hospital internal medicine perspectives, 2014;4(5):24983.

World Health Organization (WHO). International
Association for the Study of Obesity (IASO) and
International Obesity Task Force (IOTF). The Asia-Pacific
Perspective: Redefining Obesity and its Treatment. Geneva:
World Health Organization. 2000; 378-420.

Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel III). Circulation. 2002; 106(25):3143-421.

Lim AJ, Huang Z, Chua SE, Kramer MS, Yong EL. Sleep
Duration, Exercise, Shift Work and Polycystic Ovarian
Syndrome-Related Outcomes in a Healthy Population: A
Cross-Sectional Study. PloS One. 2016; 11(11): e0167048.

Helvaci N, Karabulut E, Demir AU, Yildiz BO. Polycystic
ovary syndrome and the risk of obstructive sleep apnea: a
meta-analysis and review of the literature. Endocrine connec-
tion. 2017; 6(7): 437-445.

Tasali E, Van Cauter E, Ehrmann DA. Polycystic Ovary
Syndrome and Obstructive Sleep Apnea. Sleep medicine clin-
ics. 2008; 3(1): 37—46.

Hachul H, Polesel DN, Tock L, Carneiro G, Pereira A Z,
et al. Sleep disorders in polycystic ovary syndrome: in-
fluence of obesity and hyperandrogenism. Revista da
AssociagdgoMeédicaBrasileira. 2019; 65(3): 375-383.

Kaur G, Singh A. Sleep Hygiene, Sleep Quality and
Excessive Daytime Sleepiness among Indian College
Students. | Sleep Med Disord. 2017;4(1):1076.

Ghugre PS, Pandya A, Shobha G, Pathak M, Gadit S, Udipi
SA. Physical Activity, Sleep and Anthropometric Profile

of Young Adult Females from Mumbai City. International
Journal of Health Sciences & Research. 2018;8(1):194-202.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Vaidya RA, Udipi SA, Gandhi F et al. Are Indian School
Children Sleep- Deprived? An Investigation into Sleep
Patterns of Two Schools in Mumbai city — (Manuscript un-
der preparation).

Desai SR, Vaidya RA, Udipi SA, et al. Determinants of sleep
deprivation amongst secondary school children and adoles-
cents from western suburbs of Mumbai (unpublished data).

Leger D, Beck F, Richard JB, Godeau E. Total Sleep
Time Severely Drops during Adolescence. PLoS ONE.
2012;7(10):e45204.

Singh R, Suri JC, Sharma R, Suri T, Adhikari T. Sleep Pattern
of Adolescents in a School in Delhi, India: Impact on their
Mood and Academic Performance. Indian ] Pediatr. 2018;
85(10):841-848.

Cedernaes ], Schioth HB, Benedict C. Determinants of
Shortened, Disrupted, and Mistimed Sleep and Associated
Metabolic Health Consequences in Healthy Humans.
Diabetes. 2015; 64:1073-1080

Knutson K L, Spiegel K, Penev P, Van Cauter E. The meta-
bolic consequences of sleep deprivation. Sleep medicine re-
views, 2007;11(3):163-178.

Cooper CB, Neufeld EV, Dolezal BA et al. Sleep deprivation
and obesity in adults: a brief narrative review. BM] Open
Sport & Exercise Medicine. 2018;4:e000392.

Ajjan R, Orme SM (eds.), Endocrinology and Diabetes: Case
Studies, Questions and Commentaries, 99 DOI 10.1007/978-
1-4471-2789-5_13, © Springer-Verlag London 2015. Available
at:  http://www.anateb.net/file/9606/9781447127888.pdf#
page=107

Ionescu CA, Popescu I, Banacu M, Dimitriu M. Lifestyle
Changes and Weight Loss: Effects in PCOS 2018. Open
access peer-reviewed chapter. Available at: https://www.
intechopen.com/books/debatable-topics-in-pcos-patients/
lifestyle-changes-and-weight-loss-effects-in-pcos

Spiegel K, Knutson K, Leproult R, Tasali E, Van Cauter E.
Sleep loss: a novel risk factor for insulin resistance and Type
2 diabetes. ] ApplPhysiol. 2005;99(5):2008-19.

Cappuccio FP, D’Elia L, Strazzullo P, Miller MA. Quantity
and quality of sleep and incidence of type 2 diabetes: a
systematic review and meta-analysis. Diabetes Care. 2010;
33(2):414-20.

Donga E, Dijk MV, Dijk JGV, Biermasz NR, Lammers GJ,
et al. A Single Night of Partial Sleep Deprivation Induces
Insulin Resistance in Multiple Metabolic Pathways in
Healthy Subjects. | Clin Endocrinol Metab. 2010;95(6):2963-
2968.

+

The Indian Practitioner o Vol.72 No.9. September 2019 29



