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Exploring Gender Difference in Sleep Quality of Young
Adults: Findings from a Large Population Study

Yaqoot Fatima, MTech; Suhail A.R. Doi, MBBS, PhD; Jake M. Najman, PhD; and Abdullah Al Mamun, PhD

Objectives: To explore if gender difference in sleep quality is due to higher prevalence of depression
in females, and whether socio-demographic and lifestyle factors have a differential effect on sleep
quality in males and females.

Methods: Youth self-reports and the Pittsburgh Sleep Quality Index were used to assess sleep quality
and associated risk factors. Logistic regression analyses were used to analyze the association between
various risk factors and poor sleep quality.

Results: Reports from 3,778 young adults (20.6+0.86 years) indicate a higher prevalence of poor
sleep quality in females than males (65.1% vs. 49.8%). It seems that gender difference in poor sleep is
independent of depression, socio-demographics, and lifestyle factors, since the higher odds of poor
sleep quality in females was robust to adjust for depression, socio-demographics, and lifestyle factors
(OR: 1.53, 95% CI: 1.23-1.90). Lifestyle factors (eg, smoking) (OR 1.91; 95% CI 1.05-3.46) were
associated with sleep quality in only males.

Conclusion: Our findings indicate that female vulnerability to poor sleep quality should be explored
beyond psycho-social disparities. Perhaps, exploring if the female predisposition to poor sleep quality
originates at the biological level could lead to the answer.
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ata from recent epidemiological studies provide
D evidence for the high prevalence of poor sleep quality
(44%—-60%)'? and its impact on cardiovascular
problems and other health indicators.’* Poor sleep quality is
often reported with some linked presenting problems and

attributed to a range of modifiable, (eg, lifestyle) and non-
modifiable (eg, gender) factors.’

Among non-modifiable factors, gender is seen to play a
significant role, as many studies report a higher rate of sleep
problems in females.® However, the high prevalence of
affective disorders in females and other socioeconomic
disparities have complicated the role of gender in sleep
quality.”® The association between sleep and affective
disorders is well established, and disturbed sleep is considered
one of the main symptoms of clinical anxiety and depressive
disorders.” Nevertheless, it is unclear if the gender difference
in sleep quality can be attributed to higher depression rates in

females or other socio-economic disadvantages, or whether it
is due to the biological difference in the sleep physiology
between males and females.!®!!

There is a need to ascertain if gender disparity in sleep quality
is due to modifiable factors only (eg, depression), so that
appropriate intervention can be used to target the underlying
cause; or, if the gender difference is arising at biological level,
then appropriate prevention measures need to be utilized in
predisposed patients. Therefore, further research is needed to
examine if the impact of gender on sleep problems is indeed
tied to socio-demographic or psychological factors.

Along with socio-demographic and affective disorders,
lifestyle has also emerged as a significant predictor of sleep
problems and poor sleep quality in young adults.? It is seen
that physical inactivity, consumption of alcohol, and long
computer screen hours are linked to higher odds of sleep
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Table 1. Sleep quality in young adults based on the components of the Pittsburgh Sleep Quality Index (PSQI)*

PSQI Sleep Quality Components
Componenti: Subjective Sleep Quality
Very good/Fairly good
Fairly bad/very bad
Component 2: Sleep Duration
> 7hrs/night
< 7hrs/night

Component 3: Sleep Disturbances

Component 3a: Snoring
< Once/week
One to >Three times/week
Component 3b: Waking During Night
< Once/week
One to >Three times/week
Component 3c: Restlessness in Sleep
< Once/week
One to >Three times/week
Overall Sleep Disturbances= 3a+3b+3c
< Once/week
One to >Three times/week
Component 4: Sleep medication use
Not during the past month
< One/week to >Three times/week
Component 5: Daytime Dysfunction
Component 5a:Trouble staying awake
Not during the past month
< One/week to >Three times/week
Component 5b: Keeping up Enthusiasm
No problem/very slight problem

Somewhat of a problem / Very big
problem

Overall Daytime Dysfunction= 5a+5b
No problem/Very slight problem

Somewhat of a problem / Very big
problem

Overall PSQI* Scored Sleep Quality
Good

Poor

All Subjects

3,011(80.1)
750 (19.9)

2,228 (60.3)
1,466 (39.7)

3,106 (84.8)
559 (15.2)

2,110 (56.8)
1,602 (43.2)

1,811 (48.2)
1,906 (51.3)

2,296 (62.9)
1,352 (37.1)

3,466 (92.2)

294 (7.8)

2,611 (69.5)

1,146 (30.5)

3,221 (85.6)

540 (14.4)

3,436 (91.6)
316 (8.4)

1,500 (42.1)
2,061 (57.9)

N (%)
Males

1,486 (83.5)
294 (16.5)

1,007 (57.6)
742 (42.4)

1,369 (79.3)
358 (20.7)

1,190 (68.0)
559 (32.0)

1,018 (58.3)
729 (41.7)

1,205 (70.2)
512 (29.8)

1,663 (93.5)

116 (6.5)

1,297 (72.9)

483 (27.1)

1,543 ( 88.4)

207 (11.63)

1,671 (94.0)
107 (6.0)

843 (50.2)
837 (49.8)

Females

1,525 (77.0)
456 (23.0)

1,221(62.8)
724 (37.2)

1,737 (89.6)
201 (10.4)

920 (46.9)
1,043 (53.1)

793 (40.2)
1,177 (59.8)

1,091 (56.5)
840 (43.5)

1,803 (91.1)

178 (9.9)

1,314 (66.5)

663 (33.5)

1,648 (83.2)

333 (16.8)

1,765 (89.4)
209 (10.6)

657 (34.9)
1,224 (65.1)

P value

<0.0001

0.01

<0.0001

<0.0001

<0.0001

<0.0001

0.005

<0.0001

<0.0001

<0.0001

<0.0001

*PSQI: Shortened version of PSQI, doesn’t include information on sleep latency and sleep efficiency, P value : Chi-square and

Fisher’s exact tests
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problems.”* However, there is little known about the
differential impact of unhealthy lifestyle on sleep quality in
male and female young adults.'

This study intends to explore if gender difference in sleep
quality can be attributed to the higher prevalence of depression
in females, and if the socio-demographic and lifestyle factors
exhibit gender-specific influence on sleep quality in young
adults.

PARTICIPANTS AND METHODS

This study used the 21 years of follow-up data from the
Mater—University of Queensland Study of Pregnancy (MUSP)
cohort and its outcomes. The MUSP study is a prospective
study of 7,223 women and their offspring who received
antenatal care at a major public hospital in South Brisbane
between 1981 and 1983 and delivered a live singleton child
who was not adopted before leaving the hospital. These
mothers and their offspring have been followed-up
prospectively with maternal questionnaires being administered
when their offspring was 6 months, and 5, 14, and 21 years.
At 14 and 21 years, the offspring completed health, welfare,
and lifestyle questionnaires. Written informed consent from
the mothers was obtained at all data collection phases and
from the young adults at the 21-year follow-up of the study.
Ethics committees at the Mater Hospital and the University of
Queensland approved each phase of the study. Full details of
the study participants and measurements are reported
elsewhere.”” For the 21-year follow-up, young adults
completed a comprehensive questionnaire (570 items) related
to an array of psycho-socio-demographic attributes, lifestyle
and health-related conditions. In this study results are focused
on the sleep quality information from the follow-up at age 21
years.

Measures

Sleep Quality in Young Adults

In this study, sleep quality was assessed by a shortened
version of the Pittsburgh Sleep Quality Index (PSQI).!® The
PSQI is a comprehensive, self-reported questionnaire that
assesses sleep quality and involves seven clinically relevant
domains of sleep: subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use of
sleep medicines, and daytime dysfunction. The components
are represented as ordinal variables coded from 0-3, where 0
indicates “no difficulty” and 3 “severe difficulty.” Scores
from these separate components are combined to derive a
global measure of sleep quality. In this study, we did not have
information about sleep efficiency and sleep latency, so the
overall sleep quality was assessed using only the remaining
five components of the PSQI. Subjective sleep quality was
determined by asking how sleep quality had been over the
past month. Sleep duration was based on the usual number of
hours of sleep per night and then categorized in four groups:
sleep duration > 7 hours (scored 0), 6-7 hours (scored 1), 5-6
hours (scored 2), and < 5 hours (scored 3). Use of sleep
medication was determined by asking about the use in the past

month. The sleep disturbance component was based on the
reports for waking during the night, snoring, and restlessness
in sleep. Daytime dysfunction was determined by asking
questions about the ability to stay awake during the daytime
and have enthusiasm for usual daytime activities. The scores
of different components were summed to yield an overall
score (range of 0 to 15, where 0 indicates no difficulty and 15
indicated severe difficulty). The overall score of > 3 was
considered as an indicator of poor sleep quality.

Socio-Demographic, Behavioral and Psycho-Social Data
Items from the Young Adult Self Report (YASR) were used to
identify socio-demographic, lifestyle, and medical factors for
their role in poor sleep quality.!” The following variables were
used in the analysis: gender, racial origin (White, Asian,
Aboriginal-Islander), education (Incomplete secondary,
Complete secondary, College/TAFE, and University), marital
status (Married/de facto relationship, Single), income levels
(using 20% cutoff: < $160/week, and > $160/week), and
living arrangement (Living with parents/relatives, Independent
living). Along with these variables, the following behavioral
factors were also used in the analysis: smoking (Non-smoker,
< 10 cigarettes/day, and > 10 or more cigarettes/day), the
frequency and quantity of alcohol consumed (abstainer, light
drinker, moderate drinker, heavy drinker, very heavy drinker),
illicit drugs intake [eg, cannabis, marijuana, pot] (never used,
recreational users including ‘once or so’ and ‘not in the last
month’, frequent users including ‘every day’ and ‘every few
days’), weekday television hours/day (never / <1 hours, 1-3
hours, 3-5 hours, > 5 hours), computer hours/week (None,
1-10 hours, 10-30 hours, >30 hours), and the frequency of
vigorous exercise (eg, swimming, tennis, netball, athletics,
running) for a period of at least 20 minutes (Not at all, 1 or 2
times a week, 3 or more times a week). Depression was
assessed using the 20-item version of the Center for
Epidemiologic Studies Depression (CES-D) Scale.’® The
CES-D scale has been constructed using well-known items
from existing depression scales, and it measures the severity
and persistence of depressive symptoms over a l-week
period. Additionally, tension headaches (Yes, No) and body
mass index (BMI) categories (normal BMI 18.5-24.9,
overweight BMI 25.0-29.9, obese BMI > 30) were also
analyzed for their impact on sleep quality.

Statistical Analyses

Descriptive statistics, Chi-square, and Fisher’s exact tests
were done to explore the association of categorical risk
factors with sleep quality and the various sleep components
of the PSQI. Multivariable logistic regression analysis was
used to analyze the association between poor sleep quality
and depression as well as socio-demographic, lifestyle, and
medical factors. Link tests were used to check for model
specification errors, and the C-statistic was computed for
each model. All analyses were undertaken using Stata,
version 13 (Stata, College Station, TX).
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Table 2. Odds Ratios (OR) for PSQI* assessed poor sleep quality in young adults associated with independent risk factors

Model A
Risk Factors OR 95%ClI
Female 1.88 1.64-2.15
Asian

Exercise 3+times/week

Smoking 20+ cigarettes/week

Computer use 10-30 hours/week

Frequent use of drugs
Occasional use of drugs
Tension Headache

Depression

Model B* Model C*

OR 95%Cl OR 95%Cl

1.74 1.42-2.13 1.53 1.23-1.90

1.64 1.01-2.68 1.80 1.07-3.00

0.74 0.58-0.95

1.73 1.09-2.75 1.76 1.07-2.88

1.54 1.15-2.05 1.50 1.10-2.04

2.01 1.43-2.83 1.53 1.06-2.21

1.24 1.00-1.55

2.16 1.65-2.82 1.78 1.34-2.37
1.13 1.11-1.15

Risk factors input in the analysis: Model A: Gender (ref: male), Model B: Model A + race (ref: Caucasian), marital status (ref: single: including
never married, divorced, widowed, separated), education (ref: incomplete secondary), income (ref: <$160/week), smoking (ref: Nill), drinking
(ref: abstainer), drugs (ref: never used), computer use (ref: none), TV hours (ref: never/<1 h/day), exercise (ref: no), tension headache.

Model C: Model B + depression. *shortened version of PSQI, only significant associations are shown in the table. All models passed the link

test, C-statistics model-A: 0.58, Model-B: 0.65, Model-C:0.75

RESULTS

The results were obtained using reports from a total of 3,778
young adults (52.6% female), mean age 20.6 years (SD =
0.86). The majority of the participants were Caucasian
(92.4%), followed by Aboriginal-Islander (3.9%), and the
remaining were Asian. About half of the study subjects had
completed secondary school (52.8%); there were comparable
numbers of subjects who attended TAFE/college or did not
complete secondary school, and the remaining subjects (4.2%)
attended a university. The majority of subjects were living
with their parents or relatives (62.8%), and a considerably
smaller percentage of study subjects were married or in a de
facto relationship (21.1%), or earning > $160 per week
(20.6%).

The results of the PSQI assessed poor sleep quality (Table 1)
reveal a significant gender difference in the prevalence of
poor sleep quality and sleep problems. Female subjects were
found to report a higher prevalence of poor sleep quality
(65.1% vs. 49.8%) and all other sleep problems than males,
but also reported longer sleep duration than their male
counterparts. There was a significant gender difference in the
prevalence of poor sleep quality in depressed (36.3% males
vs. 63.7% females) as well as non-depressed (42.9% males,
57.1% females) subjects. The difference between subjective
reports and the PSQI assessed poor sleep quality was
overwhelming, as the prevalence of poor sleep quality was

only 19.9% based on self-report (single item), opposed to
57.9% based on PSQI assessment.

Unadjusted regression analysis indicates that females have
higher odds of poor sleep quality than males (OR 1.88; 95%
CI 1.64-2.15) (Table 2). The higher odds of poor sleep in
females was still significant, even after adjusting for the role
of sociodemographic factors, lifestyle, and medical problems
(OR 1.74; 95% CI 1.42-2.13). In the final model, where we
also entered depression in addition to other previuosly
mentioned risk factors, female subjects were still found to
have higher odds of poor sleep quality (OR 1.53; 95% CI
1.23-1.90).

We conducted separate regression analysis to explore if there
was a difference between males and females for factors
affecting sleep quality (Table 3). It was found that racial
background (OR 2.20; 95% CI 1.11-4.36) and lifestyle, such
as smoking (OR 1.91; 95% CI 1.05-3.46), and frequent use of
drugs (OR 1.71; 95% CI 1.09-2.67), were predominantly
associated with poor sleep quality in male subjects.
Intriguingly, depression had a similar impact on poor sleep
quality in males (OR 1.15; 95% CI 1.12-1.18) and females
(OR 1.11; 95% CI1 1.08-1.13), while BMI categories were not
seen to be associated with sleep quality in either gender.
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Table 3: Odds Ratios (OR) for PSQI* assessed poor sleep quality in male and female young adults associated with

independent risk factors.

Risk Factors OR
Sociodemographic Factors

Asian 2.20
Lifestyle Factors

Smoking 20+ cigarettes/week 1.91

Frequent use of drugs 1.71
Medical/Psychological Problems

Tension Headache 1.93

Depression 1.15

Males Females
95%ClI OR 95%ClI
1.11-4.36
1.05-3.46
1.09-2.67
1.15-3.23 1.76 1.24-2.51
1.12-1.18 1.11 1.08-1.13

Risk factors input in the analysis: race (ref: Caucasian), marital status (ref: single: including never married, divorced, widowed,
separated), education (ref: incomplete secondary), income (ref: <$160/week), smoking (ref: Nill), drinking (ref: abstainer), drugs (ref:
never used), computer use (ref: none), TV hours (ref: never/<1 h/day), exercise (ref: no), tension headache, depression. Only significant
associations (P<0.05) are shown in the table. All models passed the link test, C-statistics- model for males:0.75, model for females:

0.74

DISCUSSION

This study confirms higher prevalence of poor sleep quality in
young females. Our findings for the significant gender
difference in sleep quality in non-depressed subjects and
higher odds of poor sleep quality in females cast doubt on the
primacy of depression in leading to the gender difference in
sleep quality. Based on the findings of this study, we could
argue that though depression is associated with poor sleep, the
gender difference in sleep quality appears to be due to reasons
other than psychosocial disparities. Additionally, most of the
lifestyle factors seem to influence sleep quality in male
subjects only; but, being a cross-sectional study, we could not
determine the temporal sequence between lifestyle and poor
sleep quality. Hence, evidence from longitudinal studies is
needed to confirm these associations.

Our results for PSQI assessed sleep quality are in agreement
with other studies,?®?! but the self-reported prevalence of poor
sleep quality is considerably less than the rate reported in
previous studies.’> Nonetheless, the perception of sleep
quality being a subjective issue is found to be affected by
cultural and social practices and racial background;* therefore,
the disparity in results may be partly attributed to the
difference in study composition. Additionally, in this study,
the number of subjects sleeping for short sleep duration was
found to be considerably higher than in other studies in
Australian adults (39.7% vs. 16.6%).>* However, it should be
considered that our study had a much more restricted age
range than other studies, which might explain the disparity in
the results.

The significantly large difference between the self-reported
sleep quality and PSQI assessed sleep quality has implications
for epidemiological studies relying on just a single question to
assess sleep quality. It should be considered that sleep quality

is a broad indicator of the adequacy of sleep, and therefore,
more correctly assessed by concurrent exploration of the
significant domains of sleep, such as initiation, maintenance,
duration, perceived adequacy, daytime somnolence, regularity,
and the use of sleep medications.”® The results of this study
suggest that validated sleep questionnaires should be used for
assessing subjective aspects like sleep quality in population-
based studies.

Gender difference in poor sleep quality has been previously
reported for older populations,”® but evidence from some
recent studies also found gender difference to be present in
sleep quality in young adults.”® However, existing studies do
not provide information on whether gender difference remains
significant after concurrently considering the impact of other
socio-demographic, lifestyle factors, and affective disorders.!
The gender difference in sleep problems is mainly attributed
to the primacy of affective disorders and socioeconomic
disparities, suggesting these may be the pathway variables
through which gender disparity in poor sleep is exhibited.>’-°
In our study, gender difference in sleep quality remained
significant even after controlling for sociodemographic and
lifestyle factors as well as depression; although, after
controlling for these covariates, the effect of gender on sleep
quality was slightly attenuated. Therefore, it can be said that
the higher prevalence of depression in females does not lead,
but rather contributes to the gender difference in poor sleep
quality. Female predisposition for poor sleep quality is
perhaps driven by the gender-based differences in the biology
of sleep?’ or some other variable we failed to include in our
analysis (eg, family history of poor sleep)® and is further
aggravated by higher affective disorders in females.

Analyses exploring the differential effect of various risk
factors on sleep quality suggest that most of the lifestyle
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factors (eg, smoking, drug abuse) seem to exhibit gender-
specific association. Due to the cross-sectional nature of the
study, it could not be said whether unhealthy lifestyle preceded
sleep quality, or poor sleep quality affected lifestyle. However,
considering the study subjects were very young, it may not be
unlikely that unhealthy lifestyle preceded poor sleep quality.
Similar to lifestyle factors, sociodemographic factors (ie,
racial background) have a significant effect on sleep quality
on young males, but not females. Our results uphold previous
findings of poor sleep in the minority population on sleep
problems in young adults,” though evidence from longitudinal
studies is needed to explore the differential effect seen in our
study. We could not find a role for marital status in sleep
quality, but it should be considered that the role of partnership
support is mostly explored for older subjects.’® Therefore, it
would not be appropriate to compare these results with our
study, which was based on young adults.

Overall, the results of this study augment the existing evidence
for poor sleep in young adults. However, the cross-sectional
nature of this study limits capture of long-term trends for sleep
quality in the context of aging. Other limitations of this study
are use of a shortened version of PSQI and lack of information
on anxiety prevalence, which could restrict the accuracy of
our results. Moreover, some of the items in PSQI are very
“soft” (eg, restless sleep); therefore, our estimates of poor
sleep quality prevalence may be higher than the actual
prevalence rates. Nonetheless, our results have better reliability
and validity than results obtained from studies using only a
single question to explore sleep quality.

CONCLUSION

In conclusion, poor sleep quality is a major problem among
young adults, as more than half of the study subjects were
found to have poor sleep quality, with even higher prevalence
rates for female subjects. It should be noted that gender
difference in sleep quality and sleep problems could not be
solely attributed to the higher prevalence of affective disorders
in females or socio-economic disparities. The differential
impact of some lifestyle and sociodemographic factors on
poor sleep quality requires further confirmation from
longitudinal studies to help in understanding the direction of
association and implementation of effective intervention
strategies.
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