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ABSTRACT

This study investigated the relationship between Disruptive Circadian Rhythm, Diabetes Mellitus
Type 2 and Immune Dysregulation among adult females having PCOS. A Correlational design was
used. The sample (n=121) was collected from the females having PCOS from different hospitals of
Lahore. The age range was from 20 to 55 and the data was collected through purposive sampling.
Tools of the study were, Circadian Rhythms and Mood (SCRAM) Questionnaire, with three
subscales that are 1) Good Sleep, 2) Morningness, 3) Depressed Mood (Byrne, et al., 2017). For
Polycystic Ovarian Syndrome a self-inventory questionnaire having six items by Bedrick (2020)
was used. For diabetes, the PAID was a self-report questionnaire that contained 20 items, developed
by Polonsky (1995) was used. Immune System Assessment Questionnaire (ISAQ) based on 17-
items by Hartmut (2014) was to identify patients suffering from immunodeficiency or systemic
autoimmunity. Result showed that Circadian Rhythm and its subscales, Good Sleep and
Morningness, has inverse relationship and Depressed Mood has significant positive relationship
with PCOS. Disruptive Circadian Rhythm, Diabetes Mellitus Type 2 and Immune Dysregulation
significantly predicted PCOS among adult females. Implications for clinicians, psychologists, and
for society have been discussed to improve the life style to reduce PCOS.
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INTRODUCTION

The aim of this study was to explore circadian
rhythm, diabetes mellitus type 2 and immune
dysregulation among adult females having
polycystic ovarian syndrome (PCOS). The Circadian
Rhythm is the display of a sidereal day (sunrise-
sunset) that gives allowance to adapt the external
(Vitaterna, et al., 2001). Circadian Rhythm is a 24
hours natural clock of our body that is regulated by
the exposure of day-night light. Circadian Rhythm,
driven by superchiasmatic core inside the central
system interconnected with the human immune
system (Hastings, et al., 2018). It is also called a
biological clock that balances our daily life routine
such as eating, sleeping, mood, behaviors, biological
and psychological health or immunity. This
desynchronization of biological clock is called
Disrupted Circadian Rhythm (Zee, et al., 2013).

Circadian Rhythm disturbance can lead to many
biological and psychological problems. In DSM-5
there are Circadian Rhythm Sleep-Wake Disorders
(APA, 2005). It is the natural body cycle, also called
a natural healer and plays an important role to
maintain people’s healthy life style (Ruan, et al.,
2021).

Several factors can lead to circadian rhythm
disruption (Baron, et al., 2014) such as People who
work night shifts or rotating shifts often experience
disrupted circadian rhythms because their work
schedule conflicts with their body's natural sleep-
wake cycle (Smith, et al., 2012). Shift work or
irregular schedules can challenge their natural
tendency to wake up early (Carrier, et al., 1997).
Another factor is jet lag, where rapid travel across
multiple time zones can lead to the body's internal
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clock out of sync with the local time to the
destination resulting in sleep disturbances, fatigue,
and other symptoms (Baron, et al., 2014). Irregular
sleep patterns, such as staying up late and waking up
irregularly, can disrupt the body's natural rhythm
(Potter, et al.,, 2016). Excessive screen time or
exposure to artificial light during the night can
interfere with the body's production of the sleep
hormone melatonin, which can disrupt the sleep-
wake cycle (Majumdar, et al., 2020). Certain medical
conditions such as sleep disorders, neurological
disorders, and hormonal imbalances can also lead to
disrupted circadian rhythms (Turek, et al., 2001).
Environmental factors, like irregular meal times, lack
of natural light exposure during the day, and
inconsistent daily routines, can contribute to
circadian rhythm disruption (Gamble, et al., 2014). It
can not only impact sleep quality but can also
contribute to daytime fatigue, reduced cognitive
performance, impaired mood (Brainard, et al., 2015),
difficulty sleeping during the day and staying awake
at night, leading to ongoing sleep deprivation and
related health issues (Md, 2010). It is related with
metabolic disorders such as obesity, type 2 diabetes,
and metabolic syndrome. Irregular eating patterns
and lack of synchronization between the body's
internal clock and meal times can lead to altered
metabolism (Potter, et al., 2016). It influences the
release of various hormones, including cortisol and
melatonin. Disruptions can lead to dysregulation of
these hormones, affecting not only sleep but also
stress responses and overall hormonal balance
(Meléndez-Fernandez, et al., 2023). Proper sleep and
a stable circadian rhythm are crucial for maintaining
emotional well-being (Bechtel, 2015).

If Circadian rhythm disturb, it disturbs our lifestyle
that affects our health and cause different
physiological and mental illness like cancer,
depression (Farhud & Aryan, 208). Circadian rhythm
itself is not the sole cause of the mental issues but if
the predominant symptoms are present, then it can
(Ahmad et.al, 2020). Recent studies show the
relationship of mood disorder and Circadian Rhythm
disruptions (Walker et al, 2020). Disruption in
circadian rhythms also leads to cognitive deficits and
decreased alertness, particularly during times that are
typically aligned with sleep (Xu, et al., 2021). The
disruption has been associated with an increased risk
of heart disease, hypertension, and other

cardiovascular issues (Chellappa, et al., 2019), also
plays a role in an elevated risk of certain types of
cancer, including breast cancer and colon cancer
(Sawvvidis, & Kaoutsilieris, M, 2012). As people age,
their circadian rhythms can become less robust and
contribute to sleep difficulties and daytime
sleepiness (Brown, et al., 2011).

Sleep Regulation and Circadian Rhythms: A
Two-Process Model

Circadian Rhythm and sleep are said to be important
in the context of immune system. The sleep
disturbance can cause inflammation and miserection
(Jagannath, et al., 2017).

Two interrelated theories — recuperative and
circadian — collaborate to expound on the reasons
behind sleep. The ability to initiate sleep hinges on
the synchronization of two bodily processes, the
circadian rhythm, which governs the periodic release
of various hormones, such as melatonin, which play
a role in sleep regulation. The second process
involves the recuperative function, demonstrated by
the accumulation of sleep-inducing substances
within your body over a span of 16 hours each day
(Borbély, 1982).

While the exact purpose of sleep is not fully
understood, it is known to play a vital role in various
aspects of physical, mental, and emotional health
(Ferrara, 2001; Chokroverty, 2010).

Lack of sleep can result in sleep deprivation,
reduced sleep quality, and a variety of negative
health outcomes, including mood disturbances,
impaired cognitive performance, and increased risk
of chronic diseases (Potter, et al., 2016). The two
main categories of sleep are rapid eye movement
sleep, essential for cognitive and emotional
processing, as well as creative thinking (Blumberg,
et al., 2020) and non-rapid eye movement sleep is
crucial for physical restoration, immune function,
and memory consolidation (Carskadon, et al., 2005).
Each stage serving distinct purposes (Chokroverty,
2010).

Circadian Rhythm is affected by environmental
factors like light, darkness and seasons (Czeisler, et
al., 1998). Morningness, refers to an individual's
natural tendency to feel more awake, alert, and
productive during the early hours of the day
(Taillard, et al.,1999). The body's internal circadian
rhythm, which is regulated by the suprachiasmatic
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nucleus (SCN) in the brain, plays a significant role in
determining an individual's natural tendency toward
morningness ((Basnet, et al., 2018; Hur, et al., 1998).
Conversely, individuals who have an eveningness
preference tend to be more productive and energetic
later in the day). Morningness individuals alertness
may vary throughout the day, affecting their overall
productivity and well-being (Kudielka, et al., 2006;
Watts, et al., 1983). Sleep disruptions can lead to
irritability, fatigue, and reduced quality of life
(Hasan, et al., 2022).

Addressing the disruptions to the circadian rhythm
through  strategies like light management,
maintaining a consistent sleep schedule, and
practicing good sleep hygiene can help mitigate the
negative effects of a disrupted internal clock.
Remedies to disrupted circadian rhythm is exposure
to natural light during the morning and minimizing
light exposure at night (Terman, et al., 2001).
Maintaining a regular sleep-wake schedule, even on
weekends, can support circadian alignment. (Lu, &
Zee, 2006). Practicing good sleep hygiene, such as
creating a comfortable sleep environment and
avoiding stimulants before bedtime, can promote
healthy sleep patterns (Schaefer, et al., 2012).
Morningness individuals can prioritize activities
requiring focus and productivity during their peak
alertness hours (Gau, et al., 2007).

The Social Zeitgeber Theory refers to external
environmental cues that synchronize human
circadian rhythms. Mood episodes are triggered by
life stress, which results in disturbances to people's
social routines and subsequently affects their
biological circadian rhythms (Grandin, et al., 2006).

Polycystic Ovarian Syndrome (PCOS)

Polycystic ovarian syndrome is a metabolic and a
lifestyle disorder that manifests further Type 2
Diabetes Mellitus (T2DM), obesity and other many
more hormonal imbalances (Kahn, et.,al,1999). In
2012, World Health Organization (WHO) described
that almost 116 million women among all over the
world have been affected by PCOS (Kabel et al.,
2016). Polycystic Ovarian Syndrome (PCOS), is an
endocrine or hormonal problem starts in puberty age
in which females face irregular menstrual periods,
may have heavy or prolonged periods, or might skip
periods altogether. Females may have issues in
giving birth in future because of high androgens

levels and cysts in their ovaries. Its physical
symptoms are having oily and acne face, obesity or
underweight, irregular menstruation problems like
menorrhagia, in which menstrual cycle get prolonged
more than normal cycle and dysmenorrhea in which
females face abdominal cramps and pains and loss of
hair or excessive growth of hair (Aziz, 2004). It is
called a lifestyle disorder.

There are many risk factors of PCOS. One is insulin
resistance, women are at high risk of developing
Diabetes Mellitus Type 2 in future because high
sugar in blood causes increase in male androgen
hormones that result in difficulty in ovulation
process of females (Legro, 2001). Genetic factors are
involved in PCOS, however most of them are the
environmental factors. Disturbed circadian rhythm
contribute in PCOS (Shan, et al., 2015), leads to
diabetes type 2 and immune dysregulation in future
(Wang, et al., 2023).

Other factors like hormonal imbalance particularly
elevated levels of androgens such as testosterone can
lead to various symptoms and complications
(Diamanti-Kandarakis, et al., 2006). It also disrupts
the normal process of ovulation, making it difficult
for individuals with the condition to conceive. This
is a leading cause of infertility in people with PCOS.
It is a lifelong condition, but its symptoms can often
be managed with a combination of lifestyle changes,
medications, and sometimes surgical interventions.
Treatment goals include regulating menstrual cycles,
managing hormonal imbalances, improving insulin
sensitivity, and addressing specific symptoms like
acne or excess hair growth. Lifestyle changes such as
maintaining a healthy weight, regular exercise, and a
balanced diet are often recommended otherwise
females can have diabetes and disrupted immune
systems.

Diabetes Mellitus Type 2

Diabetes is derived from Greek word means siphon:
“to pass through” and the Latin word “mellitus”
means honeyed or sweet. Over 425 million people
around the world are currently living with diabetes.
The sugar in urine and blood was found in 1776 in
Great Britain. It has two types that is type 1 and 2
diabetes. In Diabetes Type 1, pancreas does not
secrete insulin because of defect or inherited
problem. In Diabetes Type 2, pancreas secretes
insulin, but insulin resistance occurs because of beta
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cells. Pancreas is the gland, helps in controlling sugar
levels by secreting two hormones insulin and
glucagon. When blood glucose decreases, pancreas
starts releasing the glucagon (Spielman, et al. 2014).
One of the main reasons is poor diet (DeFronzo, et
al., 2015). It mostly happens in adulthood because of
obesity and lack of exercise (Kaul, et al, 2013).
Misalignment in our circadian rhythms, such as
sleep-awake cycle, eating habits, cause the resistance
to produce insulin in the body, results in Diabetes
Mellitus type 2. Excessive burn out or physical
activities can also increase the risk of diabetes
mellitus in adulthood beside the other genetic factors
(Goyal & lJilal, 2018). Diabetes Mellitus can also
lead to psychological problems such as depression,
anxiety and more severe diseases such as heart attack
or skin diseases (Pouwer, 2009. Inflammation causes
higher risks of cardio vascular diseases, tooth
diseases, osteoporosis and Diabetes problems
(Haffner, 1998). People with gestational and Type 2
Diabetes are more in population than type 1 diabetes
mellitus (Ben-Haroush, et al., 2004).

Immune Dysregulation:

The immune system is responsible for defending the
body against infections, diseases, and other foreign
invaders, while also distinguishing between the
body's own cells and foreign substances. When the
immune system doesn't function properly, it can lead
to a variety of health issues (Barosi, 2014). Most
functions of the immune system such as circulation
of T-cells and production of pro inflammatory
cytokines is at peak during nighttime. Cytotoxic
leukocyte and anti-inflammatory production are at
peak during daytime. The disruptions of sleep due to
circadian rhythm can lead to dysfunction of immune
system (Jerigova, et al., 2022). The brain function of
sleep and circadian rhythm shares the neuro
endocrinological effects to send the control of
immune system (Davidson & Diamond, 2001).
Moreover, growth hormone show peak at nighttime
and more works properly by sleep (Ahmad et.al,
2020). In result, it is evidenced that the circadian
rhythm and sleep both evoke the effects in the
immune system and secretions of the anti/pro-
inflammatory secretions and cause serious clinical
distress (Ahmad et.al, 2020). The disruption in the
circadian clock and immune function can cause

inflammatory diseases and in compromise of
immune function (Haspel, 2020).

To understand the relationship of sleep, Circadian
Rhythm and immune functions, in this research, we
will study how desynchronization of our biological
clock causes Disruptive Circadian Rhythm, Diabetes
Type 2, Immune Dysregulation in adult females
having PCOS.

LITERATURE REVIEW

The interplay between psychological distress and
sleep disturbances in the context of reproduction has
received limited attention but could be a pivotal
factor to take into account when addressing and
treating infertility (Goldstein et.al.,2016). Shang
et.al, (2020) did research on rats and showed that
altered circadian clock caused change in
reproductive and metabolic dysfunctions, which
further led to PCOS. Recent findings suggest the
circadian system plays a pivotal role in governing
various systems implicated in the genesis of mood
disorders (McClung, et al., 2016). A study by Wang,
et al.,, (2021) revealed a significant correlation
between PCOS and night shift work and genome-
wide Chrono disruption in ovarian granulosa cells.
Conn, et.al. (2000)’s study was done to see the
prevalence of PCOS with diabetes, among
premenopausal women, showed that 82% of women
with diabetes type 2 had PCOS, 52% had menstrual
irregularity. Talbott, et. al., (2007) reported that 6%
to 10% of prevalence of Diabetes Type 2 was found
in women with PCOS. In all incident cases 15.0% to
35.6% of Diabetes Type 2 in white women. Sleeping
late and less, coupled with constant metabolic excess
change both internal and external environmental
stimuli to the brain and due of these alterations, the
circadian rhythm clock disrupts leading to the
metabolic disorders and Diabetes Mellitus Type 2
(Kreier, et al., 2007). Zhu, et.al, (2020) did not find
association of PCOS with risk of diabetes, stroke or
coronary heart disease. However, other features of
PCOS like obesity, high testosterone levels and low
sex hormones etc. may explain the association
between PCOS and cardio metabolic disorders.
Moulana (2019) checked the immune etiology of
PCOS in female rats and found that potential immune
system dysregulation suggests a link between excess
androgen, chronic inflammation, and immune-
mediated diseases in patients having PCOS.
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Castanon-Cervantes, et. al., (2010) induced circadian
disruption experimentally, that altered the immune
responses. Endotoxin shock induced by LPS was
given, that led to hypothermia and death after 4
continuous weeks of 6 hours of light and dark
schedules. With 89% death rate compared with 21%
mice in un-shifted control. This was due to the
increase in the release of proinflammatory cytokines
in response to LPS treatment in shifted animals.
Stress and sleep deprivation altered the immune
function and were the potential mediators of the
effect.

Rationale:

The prevalence of PCOS has increased by 65% over
the past decade worldwide (Yang, 2022) so there is a
need to identify the factors which contribute this
disease. As people are getting busy in daily life
activities and their workloads is increasing so their
life balance of internal bodies and outside
environment becomes desynchronized. It causes
Disruptive Circadian Rhythm which can further lead
to diabetes and immune dysregulation, causing
PCOS among young women. In this study researcher
wanted to explore whether unhealthy lifestyle causes
PCOS. This study focused on identifying
relationship between Disruptive Circadian Rhythm,
Polycystic Ovarian Syndrome, Diabetes Mellitus
Type 2 and Immune Dysregulation among adult
females having PCOS.

Hypothesis:

There would be a significant relationship between
Disruptive Circadian Rhythm, Diabetes Mellitus
Type 2 and Immune Dysregulation among adult
females having PCOS.

There is likely to be a negative relationship between
good sleep and PCOS among adult females.

There is likely to be an inverse relationship between
Disruptive Circadian Rhythm’s subscale
morningness and PCOS, and positive relationship
between depressed mood and PCOS among adult
females.

There is likely to be a positive relationship between
diabetes and PCOS among adult females.

Disruptive Circadian Rhythm, Diabetes Mellitus
Type 2 and Immune Dysregulation will predict
PCOS in adult females.

Hypothized Model

Disruptive Circadian
Rhythm Subscales:

. Good Sleep

e Morningness

e  Depressed Mood

Polycystic
: Diabetes Mellitus [ Ovarian
v Type 2 Syndrome

Immune
Dysregulation

Method

In this study, correlational design was used.
Sampling strategy was non-probability purposive
sampling. The sample was consisted of 121 young
and middle-aged (20 to 55 years) adult married and
unmarried females, having PCOS. The data was
collected from the females having PCOS from
government and private hospitals of Lahore.
Sample’s demographic characteristics has been
shown through descriptive statistics.

Majority of the participants were middle-aged (n=
73, 59.8%), 49 females (40.2%) were from young
adult age group that was from 20 to 28 years. The
married females were 87 (71.3%), while 35 were
unmarried (28%). 72 of them (62.3%) did not have
any child while 46 females that were married, had
children (37.7%). 80 females (65.6%) had reported
their family history of PCOS. Among them 88
females (72.1%) had diabetes while 34 (27.9) were
free of this disease.

Assessment Measures

The Sleep, Circadian Rhythms and Mood (SCRAM)
Questionnaire, 15-item with three subscales that are
1) Good Sleep, 2) Morningness, 3) Depressed Mood
(Byrne, et al.,, 2017) was used in this study. For
Polycystic Ovarian Syndrome a self-inventory
guestionnaire having six items by Bedrick ( 2020)
was used. For diabetes, the Problem Areas in
Diabetes (PAID) is a self-report questionnaire that
contains 20 items, describe negative emotions related
to diabetes, developed by Polonsky (1995) was used.
Immune System Assessment Questionnaire (ISAQ)
based on 17-items by Hartmut (2014) was to identify
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patients suffering from immunodeficiency or
systemic autoimmunity. For the present study, all the
items were adapted and made binary, and for the
scoring of binary items, a negative response got
always the weight 0.5, whereas a positive response
received the weight 4 or 2. The ISAQ score of an
individual represents the sum of the weighted items
(Peter, et al., 2014).

Results
The data was analyzed through the statistical package
for social sciences (SPSS). For this purpose,

descriptives, correlation and regression analysis were
used.

Table 1

Psychometric Properties of the study measure of
PCOS, Disruptive Circadian Rhythm (Good Sleep,
Morningness & Depressed Mood), Diabetes Mellitus

Type 2
& Immune Dysregulation.

Variables Range
k M SD a Potential Actual Skew
Min. Max. Min. Max.
PCOSQ 6 22.86 4.38 .70 1 5 10 32 -15
SCRAM 15
Subscales
1-Good Sleep 5 13.71 3.47 .67 1 5 8 24 .92
2-Morningness 5 17.28 3.91 .65 1 5 10 28 47
3-Dep. Mood 5 21.21 3.36 .66 1 5 12 26 -.83
PAID 20 48.55 20.47 .93 0 76 .8 3.3 -1.31
ISAQ 17 10.00 4,17 61 0 9 5 26 1.84
Note. M=Mean, SD= Standard Deviation and
a=Cronbach’s Alpha reliability Table 2

Table 1 illustrates the values of Cronbach alpha
reliability which lies from 0.61 to .93. The highest is
the reliability values of Problem Areas in Diabetes
(PAID) scale and lowest for Immune System

Summary of Correlations, Mean and Standard
Deviation for the scores on the PCOS, Disruptive
Circadian Rhythm (Good Sleep, Morningness &
Depressed Mood) and Immune Dysregulation

Assessment Questionnaire (ISAQ) that is also (N=122)

acceptable and reliable.
Measure M SD 1 2 3 4 5 6
PCOS 22.8 4.38 - -.36%* -.40** A40** 33** .35%*
Good Sleep 13.7 4.47 -.36** - .39%* -.56** - 41%* -..28%*
Morningness 17.2 3.91 -.40** .39%* - -.52** - 47 -.26**
Depressed Mood 21.2 3.36 A40** -.56%* -.52** - A46%* 27**
Diabetes Type 2 48.5 20.4 .33** - 41%* - 47** A46%* - .32%*
Immune Dysregulation 10.0 4.17 .35%* -.28** -.26%* 27** .32%* -

Note: M= Mean, SD= Standard Deviation, * is
significant at the 0.05 level ** is significant at the
0.01 level

Table 2 revealed that PCOS has highly significant
positive relationship with Depressed Mood, Diabetes
Mellitus Type 2 and Immune Dysregulation. PCOS
has significant negative relationship with Good Sleep
and Morningness. Good Sleep has highly significant
positive relationship with  Morningness and
significant negative relationship with PCOS,
Depressed Mood, Diabetes Mellitus Type 2 and

Immune Dysregulation. Morningness has highly
significant positive relationship with Good Sleep and
significant negative relationship with PCOS,
Depressed Mood, Diabetes Mellitus Type 2 and
Immune Dysregulation. Depressed Mood also has
highly positive significant relationship with PCOS,
Diabetes Mellitus Type 2 and Immune Dysregulation
and significant negative relationship with Good
Sleep and Morningness. Diabetes Mellitus Type 2
has highly significant positive relationship with
PCOS, Depressed mood and Immune Dysregulation
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and significant negative relationship with Good
Sleep and Morningness. Immune Dysregulation also
has highly significant positive relationship with
PCOS, Depressed Mood and Diabetes Mellitus Type
2 and highly significant negative relationship with
Good Sleep and Morningness.

Table 3

Regression Coefficient for PCOS on Disruptive
Circadian Rhythm its Subscales, Diabetes Mellitus
Type 2 and Immune Dysregulation

PCOS

Variables B B SE p R?
Step 1 .23
Constant 25.18 4.79 .00

Good Sleep -.199 .158 124 11

Morningness -276 -.246 107 .01

Dep. Mood .245 .188 138 .08
Step 2 240
Constant 23.78 4.98 .00
Good Sleep -.175 -.139 126 .16
Morningness 242 -.216 112 .03
Dep. Mood 218 .168 141 12
Diabetes 2 .022 .100 021 .30
Step 3 277
Constant 21.52 4.96 .00
Good Sleep -141 -111 124 .26
Morningness -221 -.198 110 .04
Dep. Mood .202 155 138 14
Diabetes 2 .013 .059 .021 54
Immune Dys .219 .209 .090 .01

The first hypothesis was based on the “relationship
between Disruptive Circadian Rhythm, Diabetes

N=121p<.00 Mellitus Type 2 and Immune Dysregulation among

Table 3 show the impact of Disruptive Circadian
Rhythm that is Good Sleep, Morningness and
Depressed Mood on females having PCOS. The R?
value .23 revealed that the predictor variables
explained 23% variance in outcome variable with F
(3, 118) = 11.94, p< .00). The finding revealed that
Good Sleep (f=-.15, p<.11) and Morningness (f=-
.24, p<.01) negatively predicted PCOS. However, as
Depressed Mood increases it causes .18 standard
deviation increase in PCOS (f=.18, p<.08). The
finding revealed that Diabetes Mellitus Type 2
(6=.10, p <.30) positively predicted PCOS among
females. The impact of Immune Dysregulation on
PCOS is large as 28% variance in outcome variable
is due to disrupted immunity and other factors, with
F (1, 116) = 6.00, p<.01. It means that as Immune
Dysregulation increases, it also increases the PCOS.

DISCUSSION

The purpose of the study was to find out the
relationship between Disruptive Circadian Rhythm,
Diabetes Mellitus Type 2 and Immune Dysregulation
among females having PCOS.

females having PCOS”. The results indicated a
significant relationship among these variables.
Females having PCOS had Disrupted Circadian
Rhythm, Diabetes Mellitus Type 2 and Immune
Dysregulation problems. Similar results were given
by Shang li et al., (2020) that the altered circadian
rhythm clock caused PCOS in the participants.

The second hypothesis was that “there is likely to be
a negative relationship between Disruptive Circadian
Rhythm’s subscale, that is Good Sleep and PCOS
among adult females.” Correlation analysis
indicted the presence of significant negative
relationship between these two variables, supporting
our hypothesis. When a person gets good sleep, his
health improves and he becomes more alert and
productive in daily life. When Circadian Rhythm
gets disturbed, may lead to different diseases like
PCOS. Similar results were given by Goldstein.et.al,
(2016) that reproductive hormones can impact sleep
patterns, and this relationship works both ways: sleep
disruptions can also influence the secretion of
reproductive hormones.
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The third hypothesis was that “there is likely to be an
inverse relationship between Disruptive Circadian
Rhythm’s subscale Morningness, and PCOS and
positive relationship between Disruptive Circadian
Rhythm’s subscale that is Depressed Mood and
PCOS among adult females.” Correlation analysis
indicted the presence of significant negative
relationship between Morningness and PCOS.
Wang, et al, (2021) showed that there was a
significant association of night shift work with
PCOS. Correlation analysis indicted the presence of
significant positive relationship between Depressed
Mood and PCQOS, supporting the hypothesis. Similar
results were given by McClung, et al., (2016), that all
individuals grappling with mood disorders
experience substantial disruptions in their circadian
rhythms and the sleep/wake cycle. Disturbance in
circadian rhythms induced by environmental factors
such as shift work, transcontinental travel, and
irregular social schedules tend to trigger or worsen
episodes related to mood. Depressed mood is one of
the primary symptoms of depression, a mental health
disorder that can have a profound impact on a
person's daily life and functioning (Kashani, et al.,
1987). It means when the depressed mood increases,
the PCOS problems also increases in adult females.

The fourth hypothesis was that ‘there is likely to be a
positive relationship between Diabetes Mellitus
Type 2 and PCOS among adult females.” Correlation
analysis indicated the presence of significant positive
relationship between these two variables. Similar
results were given by Conn, et al, (2000) that women
with Diabetes Mellitus Type 2 had higher prevalence
of PCOS. 82% of women with diabetes type 2 had
PCOS on ultrasound. Among these women, 52% had
menstrual irregularity and cutaneous
hyperandrogenism. And results of Talbott, et al.,
(2007) study showed that 6% to 10% of prevalence
of Diabetes Type 2 was found in women with PCOS.
In all incident cases 15.0% to 35.6% of Diabetes
Type 2 in white women, it was estimated that it is
attributable to Polycystic Ovarian Syndrome. The
peripheral clock in the pancreas helps in the
regulation of insulin secretion. Misalignment in our
biological clock such as sleep-awake cycle, eating
habits, cause the resistance to produce insulin in the
body. This results in increased sugar levels in blood
and cause Diabetes Mellitus type 2 (Goyal, & Jialal,
2018). In the present study, majority females having

PCOS were diagnosed with Diabetes Mellitus Type
2. It was observed in both young and middle age
groups of females.

The fifth hypothesis was “Disruptive Circadian
Rhythm, Diabetes Mellitus Type 2 and Immune
Dysregulation will predict PCOS in adult females.”
Regression analysis was used for this purpose. In the
first step all three subscales of disrupted circadian
rhythm were included in the model and it explained
23% variance in outcome variable with F (3, 118) =
11.94, p<.00). The finding revealed that Good Sleep
(=-.15, p<.01) and Morningness (f=-.24, p<.01)
negatively predicted PCOS. However, as Depressed
Mood was the positive predictor of PCOS. In second
step, the Diabetes was entered, but its impact on
PCOS was low although Diabetes Mellitus Type 2
positively predicted PCOS among females. In the
third step, the impact of Immune Dysregulation on
PCOS was large. Overall, the predictors accounted
28% variation in the PCOS. Similar results were
given by Shang li et al., (2020), when the rats were
exposed with constant darkness had altered circadian
rhythm clock, caused reproductive and metabolic
hallmarks of PCOS in them.

CONCLUSION

The major aim of the present research was to increase
the understanding of the relationship between
Disruptive Circadian Rhythm, Diabetes Mellitus
Type 2 and Immune Dysregulation among females
having PCOS. The empirical data revealed a strong
association between Disruptive Circadian Rhythm
and its subscale with PCOS. Furthermore, diabetes
and immune dysregulation were significantly related
with PCOS among young adult females.

The study identified the predictors of PCOS through
regression analysis, which revealed that the circadian
disruption, leads to diabetes, and both disturb our
immune system leading to the PCOS among adult
women in Pakistan. The study stressed upon the need
to change the life style such as sleep patterns and
eating habits, which are altering due to the social
media usage and technological advances. Our sleep
patterns and eating habits have been changed, which
is affecting our health and well beings. Parents,
psychologists and clinicians and metrician’s can help
the females to restore their circadian rhythm to
maintain healthy life, free of PCOS.
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Limitations and Recommendations

The sample size was small and only adult females
were included so the results cannot be generalized to
the other populations such as adolescents. Many
participants were reluctant while addressing about
their disease. Psychotherapist can use this study for
giving tips to their clients for the management of
circadian rhythm. Doctors can make intervention
plans to reduce PCOS among females.

Implications

Present study will play an important role in raising
awareness about the PCOS and its determinants. This
study will help people to maintain their life styles
according to the nature and psycho-educate them that
if they go against the nature then nature will go
against them. Present research will help people not to
rely only on long-term medications for these
diseases. Medical professionals like doctors and
nutritionists can make diet plan and charts to alter the
bad eating habits of the females having PCOS. They
can psycho-educate females about the importance of
exercise and proper sleep. This study will also help
clinical psychologists in diagnosing and treating
circadian rhythm disorders in patients.
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