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Sleep Quality and its Associated Factors among Nurses in a Tertiary Care
Public Hospital in Puducherry District: A Cross-sectional Study

Abstract

Background: Adequate sleep is essential for human beings to maintain optimal health. Medical
professionals, including nurses, work in stressful environments that could affect their sleep quality.
The objective of this study was to determine the prevalence and the factors associated with poor sleep
quality among nurses in a tertiary care public hospital. Materials and Methods: This cross-sectional
analytical study was conducted on 1217 nurses aged between 21 and 60 years from May 2019 to
April 2020 in a tertiary care public hospital in Puducherry. Sleep quality was assessed using the
Pittsburgh sleep quality index scoring system, and the workplace stress scale was used to assess
workplace stress. The Chi-squared test and adjusted Prevalence Ratio (aPR) were used to determine
the factors associated with poor sleep quality. Results: The response rate was 99% (1217/1229),
and three-fourths of the participants were women (943, 77.50%). The mean (SD) PSQI score was
4.49 (2.98), and more than one-third of participants, 42.80% (95% CI: 40.10-45.70), had poor sleep
quality. The prevalence of poor sleep quality was significantly higher among women (z = 2.33,
p = 0.019) aPR (95% CI): 1.08 (1.01-1.16), those having severe to dangerous levels of workplace
stress (z = 8.22, p > 0.001) aPR (95% CI): 1.54 (1.39-1.71) and chronic pain (z = 2.11, p = 0.016)
aPR (95% CI): 1.09 (1.02-1.17). Conclusions: The prevalence of poor sleep quality among the study
population was high. This highlights the urgent need for implementing health promotion programs

among nurses.

Keywords: Circadian rhythm and inadequate sleep hygiene, sleep deprivations, sleep qualities,

workplace stress

Introduction

Sleep deprivation is often considered a
“public health epidemic” that has become
the epicenter of many health risks.!!
Sleep is essential for nurse’s well-being,
and it’s crucial for providing optimal job
performance. Sleep quality is defined
as an individual’s self-satisfaction with
all aspects of the sleep experience, and

it is an important clinical construct
measured  through  quantitative  and
qualitative ~ methods.>¥)  Globally, the

prevalence of sleep disturbances among
the general population varied from 8.3%
to 45%.% A recent meta-analysis reported
that the prevalence of poor sleep quality
among nursing staff worldwide was 61.0%,
ranging from 32%-90% across regions."!

Evidence suggests that nurses who sleep less
than the recommended seven hours of sleep
before work hinder the quality of patient
care and safety.l Sleep-deprived nurses are
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at risk of diabetes, obesity, gastrointestinal
disorders, and cardiovascular diseases.!”]
Shift work leads to many negative health
outcomes among nurses, such as high stress
levels and sleep disturbances.®”! Poor sleep
quality affects the sleep-wake cycle and
healthy body composition.'” Other studies
suggest that demographic factors (age
and gender), chronic health condition,
work experience, neurophysiologic
conditions (emotions), family burden,
and substance use negatively influence
sleep quality.""13 Further, the Inadequate
nurse-to-patient ratio in India (1.7 nurses
per 1,000 population) increases nurses’
workload, which in turn increases the
stress, leading to sleep deprivation.!'*!

Few studies in India have explored sleep
quality and its association with workplace
stress and chronic pain among nurses in
government tertiary care hospitals. The
nature of work in these hospitals is distinct
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from that in secondary and primary care settings, with
higher workload levels due to specialized and complex
tasks. Therefore, we conducted this study to determine
the prevalence and factors associated with poor sleep
quality among nurses in a tertiary care public hospital in
Puducherry.

Materials and Methods

This was a hospital-based cross-sectional analytical study
conducted from May 2019 to April 2020 in a public
tertiary care hospital in the district of Puducherry in India.
The hospital had an inpatient bed capacity of 2143, and its
outpatient services cater to about 8000 patients per day.
The Department of Nursing Services includes 1350 nursing
employees with a nurse-to-patient ratio of 1:16 to 1:40
in wards and 1:2 to 1:4 in intensive care units. The night
shift of nurses involved 11 hours and 30 minutes (8 pm
to 7.30 am) of duty as per institutional norms. We adopted
the universal sampling (census sampling) technique in this
study.

The investigator contacted participants from the working
area in person. During these interactions, the investigator
collected the participants’ contact numbers from the duty
book, and we ensured the completion of the proforma.
Participants were briefed on the study’s procedures,
objectives, risks, benefits, expected outcomes, voluntary
participation, compensation, and data confidentiality. They
received a Participant Information Sheet (PIS) for reference
and to clarify any queries. Subsequently, participants
signed an Informed Consent Form (ICF) in the presence
of a witness. After obtaining consent, the investigator
marked the proforma with unique IDs and handed them
to the participants. If participants were unavailable at
the visit, a revisit was made up to three times, beyond
which they were considered non-respondents. The
required sample size for assessing the prevalence of
poor sleep quality among nurses was calculated using
OpenEpi (Version 3.01) based on a prevalence estimate of
43%,151 with an absolute precision of 5%, power of 80%,
and a 95% confidence interval. The initial sample size
was 318. After considering a non-response rate of 10%,
the final sample size was estimated to be 350. However,
due to the ongoing nature of the study and the decision to
use universal sampling, all 1350 nurses aged between 21
and 60 years and with at least one year of service were
included during the study period. Exclusions were made
for nurses on extended leave exceeding six months or who
were unavailable (e.g., due to resignation, retirement, or
less than one year of experience). Initially, 1229 nurses
were approached for enrollment, with 12 declining to
participate. Ultimately, 1217 nurses were enrolled in the
study. We used a structured, pretested proforma to collect
socio-demographic details (age, sex, education, marital
status) and workplace characteristics (work experience,
designation, workplace stress, night shift). The Pittsburgh

sleep quality index (PSQI) scale was used to assess the
sleep quality and pattern of sleep during the last one
month. The PSQI scale that consisted of 19 items was
grouped into seven components (sleep quality, sleep
latency, sleep duration, sleep efficiency, sleep disturbance,
use of sleep medication, and daytime dysfunction) and each
component score (0-3) was combined to get maximum
global scores (0-21). A PSQI score of more than five was
considered poor sleep quality.’! This PSQI questionnaire
was a valid instrument in Indian settings, and the Cronbach
alpha was found to be 0.736.') We assessed workplace
stress using workplace stress scale (WSS), consisting of
eight items which describe the frequency of respondent’s
feelings towards his or her job. They were rated on a
5-point Likert scale that ranges from 1 to 5, yielding a
maximum score of 40. Total stress score was interpreted as
the following: <15 -relatively calm, 16 to 25 — fairly low
to moderate, 26 to 40 — severe to a potentially dangerous
level of stress.'” The outcome variable was the presence
or absence of poor sleep quality. Hypertension, diabetic
mellitus, ischemic heart disease, stroke, chronic renal
failure, and cancer were considered as chronic diseases.
Chronic pain was defined as the presence of neck and
lower back pain for the last one year and consulted a
physician for this condition. Use of tobacco (smoke/
smokeless forms) and alcohol consumption in the last
thirty days and one year, respectively, was considered as
current use of tobacco and alcohol, respectively. Physical
inactivity was defined as spending <150 minutes per
week for physical activity apart from work. Participants’
height and weight were measured in nurses’ room by the
investigator in a standing position, wearing light clothing
and without shoes. We used a portable stadiometer and
an electronic weighing scale with precision to the nearest
0.1 cm and 100 gms, respectively. Height and weight
were measured using standard guidelines to calculate their
body mass index (BMI).' BMI was categorized into
underweight (<18.5 kg/m?), normal (18.5-22.9 kg/m?),
overweight (23.0 —24.9 kg/m2), and obese (=25 kg/m?)
based on Asian cut-offs of BMI classification. Collected
data were entered in Epicollect5 and were analyzed in
Statistical Package for IBM Social Sciences (SPSS)
version 22 (Armonk, NY: IBMCorp) and STATA
14 (StataCorp LP, College Station, TX, USA). Categorical
variables were summarized as percentages, and continuous
variables were reported as mean and standard deviation.
Association of socio-demographic characteristics such as
age, gender, education, marital status, physical inactivity,
chronic pain, BMI, chronic disease, and work-related
characteristics like designation, work experience, night
shift per month, workplace stress with sleep quality was
assessed using Pearson’s Chi-squared test. Variables
which were significant (<0.20) in the univariate analysis
were included in the multivariate regression model. The
multivariate model was developed by keeping the poor
sleep quality as dependent variable and socio-demographic
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and work-related characteristics (gender, age group,
workplace stress, designation, work experience, chronic
pain, and number of night shifts per month) as independent
variables. Adjusted prevalence ratio (aPR) was estimated
using weighted forward stepwise generalized linear
modeling using “Poisson’s regression.” In the regression
model, p < 0.05 was considered statistically significant.

Ethical considerations

This study was approved by the ethical committee of the
institute (No: JIP/IEC/2018/307) dated 03/10/2018. At the
time of enrolment, we obtained written ICF from the study
participants. We maintained data privacy and confidentiality
through a password-protected computer accessible only to
the researcher involved in the study.

Results

Socio-demographic and their association with poor sleep
quality were summarized in Table 1. Out of the total 1229
nurses contacted, 1217 nurses completed the proforma with
a 99% response rate. The mean (SD) scores of WSS and
PSQI were 23.50 (5.45) and 4.49 (2.98), respectively. The
participants’ mean age (SD) was 36.6 (8.60) years. Obesity
was present in (696, 57%) of participants. About (35, 2.90% )

and (18, 1.50%) of participants were current users of alcohol
and tobacco, respectively. There was significant relationship
between age (x> = 6.01, df = 1, p = 0.014), chronic
pain (x* = 6.47, df = 1, p = 0.011) with poor sleep quality.
Work-related characteristics and their association with poor
sleep quality were summarized in Table 2. The participants
mean (SD) work experience was 6 (4.10) years. Nearly
one-third (400, 32.90%) of the participants had severe to
dangerous levels of stress. More than half (693, 56.9%) had
six or more night shifts per month. The prevalence of poor
sleep quality was 42.80% (95% CI: 40.10-45.70). There was
significant relationship between work experience (x* = 7.23,
df =1, p = 0.007), designation (x* = 8.73, df =2, p = 0.013)
workplace stress (x> = 76.12, df = 2, p < 0.001), night
shift (x2 = 9.57, df = 3, p = 0.023) with poor sleep quality.
The determinants of poor sleep quality were described in
Table 3. Prevalence of poor sleep quality was significantly
higher among women (z = 2.33, p = 0.019) aPR (95% CI):
1.084 (1.013-1.160) and those having chronic pain (z = 2.11,
p =.016) aPR (95% CI): 1.09 (1.016-1.171). Prevalence was
also significantly higher among those having low to moderate
workplace stress (z = 4.63, p > 0.001) aPR (95% CI):
1.2 (1.10-1.30) and severe to dangerous levels of workplace
stress (z = 8.22, p > .001) aPR (95% CI): 1.5 (1.40-1.70).

Table 1: Socio-demographic characteristics of the participants and association with poor sleep quality (n=1217)

Variables Total participants n (%) Poor sleep quality n (%) 95% CI df b P

Age (in years)
21-40 years 893 (73.37) 401 (44.90) 41.70-48.00 1 6.01 0.014*
41-60 years 324 (26.62) 120 (37.03) 31.80-42.30

Education
Diploma (Nursing) 386 (31.71) 154 (39.89) 35.00-44.60 2 2.19 0.331
*B.Sc (Nursing) 680 (55.87) 303 (44.55) 41.00-48.40
**M.Sc (Nursing) and above 151 (12.40) 64 (42.38) 34.40-50.30

Gender
Men 274 (22.51) 105 (38.32) 32.50-43.80 1 291 0.088
Women 943 (77.49) 416 (44.11) 40.70-47.30

Body mass index
Underweight 21 (1.72) 10 (47.61) 28.60-71.40 3 5.73 0.125
Normal 250 (20.54) 102 (40.80) 34.80-46.40
Overweight 250 (20.54) 93 (37.20) 31.60-43.20
Obese 696 (57.18) 316 (45.40) 41.40-49.10

Physical inactivity
No 312 (25.63) 123 (39.42) 33.70-45.20 1 1.96 0.161
Yes 905 (74.37) 398 (43.97) 40.90-47.10

Chronic disease
Yes 317 (26.04) 145 (45.74) 40.10-50.80 1 1.50 0.220
No 900 (73.96) 376 (41.77) 38.30-45.30

Chronic pain
Yes 222 (18.24) 112 (50.45) 44.10-56.80 1 6.47 0.011*
No 995 (81.76) 409 (41.10) 38.20-44.20

Marital status
Married 231 (84.30) 862 (91.40) 1093 (89.80) 1 2.25 0.139
Unmarried and others 43 (15.70) 81 (8.60) 124 (11.20)

*Significant: p<0.05; **B.Sc=Bachelor of science; ***M.Sc=Master of science
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Table 2: Work-related characteristics of the participants and association with poor sleep quality (n=1217)

Variables Total participants n (%) Poor sleep quality » (%) 95% CI df x P
Work experience
<10 years 811 (66.63) 369 (45.49) 42.00-48.80 1 7.23 0.007*
>10 years 406 (33.36) 152 (37.43) 33.00-42.60
Department
Emergency 111 (9.12) 47 (42.34) 33.30-51.40 4 0.63 0.960
Operating room 154 (12.65) 66 (42.85) 35.10-50.60
General ward 579 (47.32) 249 (43.00) 39.00-46.60
Intensive care unit 269 (22.10) 118 (43.86) 37.90-50.20
Outpatient department 104 (8.54) 41 (39.42) 29.80-49.00
Designation
Nursing officer 834 (68.52) 377 (45.20) 41.70-48.70 2 8.73 0.013*
SNO and PHN** 317 (26.04) 125 (39.43) 33.80-44.80
ANS and above*** 66 (5.42) 19 (28.78) 18.20-40.90
Workplace stress
Calm 68 (5.58) 10 (14.70) 7.40-23.50 2 76.12 0.001*
Low to moderate 749 (61.54) 275 (36.71) 33.40-40.30
Severe to dangerous 400 (32.86) 236 (59.00) 54.30-64.00
Number of night shift per month
0 36 (2.95) 10 (27.77) 13.90-44.40 3 957 0.023*
1 378 (31.10) 144 (38.09) 33.10-42.90
3 110 (9.03) 49 (44.54) 34.50-53.60
>6 693 (56.94) 318 (45.88) 42.30-49.80

*Significant: p<0.05, **SNO=Senior nursing officer, PHN=Public health nurse, *** ANS=Assistant nursing superintendent

Discussion

In this study, more than two-thirds of participants had poor
sleep quality 42.8% (95% CI: 40.1-45.7). This prevalence
was higher when compared to nurses working in a private
medical college (39%) in Chennai but lower than studies
conducted in a private multispecialty hospital (70%) at
Hyderabad and two private medical colleges (46%) of
Vishakhapatnam and Belgaum.["?!) Meanwhile, a similar
prevalence of poor sleep quality (43%) was reported
in Manipur public tertiary care hospital.'>) The high
prevalence of poor sleep quality in the study could be
due to inadequate nurse-to-patient ratio (1:16 to 1:40
in wards and 1:3 to 1:4 in ICUs, particularly during
evening and night shifts, frequent night duties, and high
patient turnover in this hospital. A recent meta-analysis
reported that the prevalence of poor sleep quality among
nurses worldwide was 61% (95% CI: 55.8-66.1%).55! The
difference in the prevalence across studies could be due to
differences in the cut-off levels of PSQI, different scales
of sleep measurement, stress levels at work, cultural
differences, and healthcare delivery systems across study
settings. In this study, the prevalence of poor sleep
quality was significantly higher among women than men
which was consistent with the Chinese study.’? The
reason could be most participants were young and held
additional responsibilities of child-rearing and family
responsibility, compared to male nurses. This could have
contributed to the observed higher prevalence of poor
sleep quality among women. To improve sleep quality

among women nurses, education on sleep hygiene
could improve sleep-wake cycle.”) The prevalence of
poor sleep quality was significantly higher among those
having low to moderate and severe to dangerous levels
of workplace stress. This was consistent with other
studies from China and India.?**! The reason for the
considerably higher level of workplace stress observed
in this study could be due to shortage of nurses, high
work pressure in certain departments, and high patient
turnover in public tertiary care hospitals in the country.
Considering the inverse relationship of workplace stress
and sleep quality, nurse administrators and hospital
management shall help in creating a stress-free work
environment.[! The prevalence of poor sleep quality was
significantly higher among participants with the presence
of chronic pain, which was consistent with another
study.?”’ This hospital nurse’s job often involves more
than 10 hours of duties, leading to neck and low back
pain that has profoundly influences on sleep quality. Other
studies also identified that musculoskeletal pain decreases
sleep quality and psychological factors play a mediating
role in pain intensity and sleep disturbance.?®! Cognitive
behavior therapy could be the ideal strategy to mitigate
poor sleep for those comorbid with chronic pain.??! In
this study, poor sleep quality was not significantly higher
among night-shift participants. This finding contradicts
several other studies that reported shift work, especially
the night shifts, to adversely affect on sleep quality."
The possible reason could be due to day off policy or
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Table 3: Determinants of poor sleep quality (n=1217)

Variables Poor sleep quality Adjusted PR* VA p
Yes n (%) No n (%) (95% CI)?

Age category (in years)

21-40 401 (44.90) 492 (55.10) 1

40-60 120 (37.03) 204 (62.97) 1.00 (0.91-1.10) 0.08 0.933
Gender

Men 105 (38.32) 169 (61.68) 1

Women 416 (44.11) 527 (55.89) 1.08 (1.01-1.16) 2.33 0.019*
Night shift per month

0 10 (27.77) 26 (72.23) 1

1 144 (38.09) 234 (61.91) 1.07 (0.91-1.26) 0.81 0.412

3 49 (44.54) 61 (55.46) 1.16 (0.93-1.45) 1.31 0.185

>6 318 (45.88) 375 (54.12) 1.13 (0.92-1.39) 1.16 0.242
Designation

ANS and above*** 19 (28.78) 47 (71.21) 1

SNO and PHN** 125 (39.43) 192 (60.57) 1.10 (0.98-1.25) 1.65 0.101

Nursing officer 377 (45.20) 457 (54.79) 1.03 (0.82-1.29) 0.27 0.797
Workplace stress

Calm 10 (14.70) 58 (85.30) 1

Low to moderate level 275 (36.71) 474 (63.29) 1.25 (1.13-1.37) 4.63 0.001*

Severe to dangerous level 236 (59.00) 164 (41.00) 1.54 (1.391-1.71) 8.22 0.001*
Work experience

>10 years 152 (37.43) 254 (62.57) 1

<10 years 369 (45.49) 442 (54.51) 1.03 (0.93-1.15) 0.63 0.532
Chronic pain

No 409 (41.11) 586 (58.89) 1

Yes 112 (50.45) 110 (49.55) 1.09 (1.02-1.17) 2.11 0.016*

**SNO=Senior nursing officer PHN=Public health nurse;*** ANS=Assistant nursing superintendent. *Significant results: p<0.05,

“CI=Confidence interval; *PR=Prevalence ratio

duty roaster practice for those completing night duty that
allows them to take two days off followed by night shift.
This policy/practice allowed nurses to rest adequately
after continuous night duties which would have helped
them to recover. Specific strategies at the individual
level can address poor sleep quality by healthy dietary
profile, aerobic exercise, good sleep habits, cognitive
behavior therapy, and melatonin administration.?>3!1 At
the institutional level, alcohol and smoke-free policy,
addressing staff shortage, mandatory health screening,
policy on relievers (extra staff) in busy areas, nap break
of 15-30 minutes, preventing bright light exposure, and
shift schedule rearrangement and crisis helpline could
be a crucial step in improving sleep quality among the
nurses.?!

This study was conducted in a single tertiary care
hospital, so the findings cannot be generalized to other
type of hospitals. Measurement of sleep quality was done
through self-report of participants which could carry
social-desirability bias. Information on the quality of sleep
relied on participants’ recall of their experiences over the
past month, which might have introduced recall bias in the
study findings. Being a cross-sectional study, cause-effect
relationships to poor sleep quality could not be established.

Conclusion

The prevalence of poor sleep quality was considerably
high among nurses in this study. It is necessary to initiate
measures to mitigate the level of stress in the workplace
through stress reduction techniques and promoting
recreational activities among nurses. Administrators need
to encourage proper sleep hygiene measures and other
general measures (evidence-based schedule rearrangement,
overtime reduction, nap break of 15-30 minutes, and
adequate manpower resources) particularly targeted
towards women and those having below ten years of work
experience.
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