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Abstract
Background  Globally, poor sleep is a significant public health problem. Healthy sleep is important for physical and 
mental well-being, particularly for individuals who work in environments with shift schedules. However, this issue has 
not been adequately addressed, especially in low-and-middle-income settings. This study examined sleep apnea and 
excessive daytime sleepiness among police officers in Kerala, India, and explored the factors associated with these 
conditions.

Methods  Using a cross-sectional study design, we collected data from 253 police officers selected from 14 police 
stations in Thiruvananthapuram district. Data on socio-demographic and occupational characteristics were collected 
using structured questionnaire and stress using the Police Stress Questionnaire. Sleep apnea and excessive daytime 
sleepiness (EDS) were assessed using the Berlin Scale and Epworth Sleepiness Scale, respectively. Both bivariate and 
multivariate analyses were used to identify associated factors with sleep apnea and EDS.

Results  Participants were predominantly male (89%), aged 30–55 years (mean: 42 years, SD:±6). The prevalence of 
operational stress was 75.5% [95% Confidence Interval (CI): 69.7–80.6], organizational stress 65.6% (CI:59.4–71.4), sleep 
apnea 15.0% (CI:10.8–20.0), and EDS 56.5% (CI:50.1–62.7). Sleep apnea was significantly higher among alcohol or 
tobacco users [unadjusted odds ratio (UAOR):2.16, CI:1.07–4.34]. Both operational stress (UAOR:4.41, CI:1.30-14.89) and 
organizational stress (UAOR:4.06, CI:1.52–10.84) were significantly associated with sleep apnea. EDS was more likely 
to be reported by officers from rural police stations (UAOR:3.09, CI:1.82–5.24), those with fewer years of experience 
(UAOR:1.65, CI:1.00-2.73), and among civil police officers (UAOR:2.15, CI:1.23–3.76) compared to their counterparts. 
The regression results indicated that those with diabetes or hypertension were significantly more likely to have sleep 
apnea (Odds Ratio (OR):8.41 95% CI: 3.20–22.10) compared to those without these conditions. Police officers from 
rural stations were more likely to experience excessive daytime sleepiness compared to their counterparts from urban 
areas (OR: 3.14, 95% CI: 1.80–5.47).

Conclusions  A high prevalence of sleep disorders was observed among police officers, with strong associations to 
occupational stress and lifestyle factors. Based on the findings, we initiated behavioral interventions to improve sleep 
quality in this population.
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Background
Poor sleep quality is a major public health issue world-
wide, particularly for shift workers like police officers in 
countries like India. The police profession is widely rec-
ognized for its challenging and high-risk nature, which 
significantly impacts the lifestyle of police personnel [1]. 
Police officer’s regular work environment demands shift 
rosters, including quickly rotating shifts, frequent short 
returns, and lengthy work periods [2]. Police person-
nel also frequently experience extended work schedules, 
hazardous, traumatic situations and exhaustion [3, 4]. 
Shift work is often associated with detrimental health 
effects, such as increased rise for cardiovascular disease 
[5], metabolic syndrome [6], diabetes [7], some cancers 
[8], burnout [9], on-duty injuries [10], and autoimmune 
hypothyroidism [11]. These work-related issues can nega-
tively affect the police personnel’s sleep quality. Insomnia 
is a significant risk factor for depression, impairing daily 
functioning and contributing to increased absenteeism 
and reduced productivity among military personnel [12].

Numerous studies report that police officers are more 
susceptible to medical conditions associated with stress, 
such as heart disease and metabolic syndrome, than peo-
ple in other occupations [13, 14]. Obstructive sleep apnea 
and other sleep disorders are recognized to be linked to 
metabolic syndrome (MetS) [15]. Short sleep duration 
was found to be an independent risk factor for MetS [16, 
17]. In addition, difficulty in falling and remaining asleep 
were reported to be associated with a higher prevalence 
of MetS in a Swedish study [18]. An earlier study among 
Japanese police officers reported the association of poor 
sleep circumstances, such as shift sleep disorder and lack 
of sound sleep, with high incidence of MetS [19]. Police 
personnel assigned to 12-hour shift rosters were shown 
to have higher systolic blood pressure compared to those 
working standard shifts [20]. The systematic review on 
safety implications of shift work reported a higher chance 
of accidents during work periods of more than eight 
hours, and that risk doubled at roughly twelve hours of 
labor [21]. Furthermore, injuries that were recorded dur-
ing night shifts were more severe in nature [22].

Police personnel are reported to have a higher likeli-
hood of experiencing psychiatric conditions, includ-
ing post-traumatic stress disorder [23], substance abuse 
disorder [24], and with a higher chance of suicide [25]. 
Evaluating the sleep quality among law enforcement per-
sonnel is crucial as they frequently have to make snap 
judgments in difficult and unclear circumstances, work 
long hours in dangerous and unpredictable surround-
ings, and drive for extensive periods of time. Police offi-
cers who have little sleep or are fatigued are more likely 
to injure themselves, both fatally and non-fatally, as well 
as the general population [26, 27]. Therefore, addressing 
the quality of sleep among law enforcement personnel 

is vital for their health and well-being, as well as for the 
safety of the communities they protect. A meta-analysis 
assessing sleep quality among police officers indicated 
51% of them experience poor sleep quality [28]. A study 
conducted among police officers in Maharashtra, India, 
during the COVID-19 lockdown reported that less than a 
third (31%) of the officers experienced some form of sleep 
problem. It was also found that 44% of police officers in a 
northern state in India used drugs or alcohol, with 32% 
using alcohol and 22% using nicotine [29]. Police officers 
from Haryana, India reported high levels of job stress 
leading to reduced job involvement [30]. However, com-
prehensive studies on sleep quality among law enforce-
ment personnel from Indian settings are limited [31]. 
Addressing this problem is crucial for individual well-
being and public safety. This study aims to examine the 
prevalence of sleep apnea and excessive daytime sleepi-
ness among police officers in Kerala and to identify the 
factors associated with these conditions.

Methods
Our previous study findings on cardiovascular risk fac-
tors among police officers in this population was pub-
lished elsewhere [32]. Based on the findings of the study, 
a feasibility study was initiated to evaluate the effective-
ness of a behavioural intervention program aimed at 
reducing cardiovascular risk factors among police per-
sonnel in Kerala, India. However, as the initial survey 
was conducted during the COVID-19 pandemic, many 
participants were transferred to different regions of the 
state when approached for the intervention program. 
Consequently, a second survey was conducted among 
the same police stations to identify participants for the 
intervention. The sample size was estimated based on the 
hypertension prevalence of 30.4% [33], with a precision 
of 8 and a design effect of 2. This estimation is specifi-
cally for the program on reduction of cardiovascular risk 
factors in this population. The current study utilizes data 
collected from this second survey, employing a probabil-
ity sampling method to ensure representativeness. Sam-
pling was conducted across both rural and urban police 
stations to ensure the data collected was representative 
of the entire study area. A total of seven police stations 
were randomly selected from each of the rural and urban 
regions, resulting in a survey of police officials from a 
total of 14 stations within the selected district. Police offi-
cials aged between 30 and 55 years who provided their 
consent to participate were included in the survey. We 
studied 253 police officers selected from the 14 police 
stations in the district in 2023. Data on the socio-demo-
graphic and occupational characteristics of the sample 
population were collected using a structured, pre-tested 
interview schedule.
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We have used the World Health Organization’s step-
wise surveillance questionnaire to assess non-communi-
cable disease risk factors [34]. Data collected for STEP 1, 
included demographics, tobacco use, alcohol consump-
tion, physical activity, and diet, and for STEP 2, involved 
weight, height, and blood pressure measurements. 
The blood pressure, weight, and height were measured 
according to the WHO STEPwise protocol [35].

Occupational stress was measured using the Police 
Stress Questionnaire [36] with the assessment of opera-
tional and organizational police stress separately (PSQ-
Op and PSQ-Org). It is a 20-item questionnaire having a 
7-point rating scale from 1 (“not at all stressful” or “no 
stress at all”) to 7 (“very stressful” or “a lot of stress”), 
with 4 indicating moderate stress.

Sleep apnea was assessed using the Berlin scale [37]. 
Excessive daytime sleep was assessed using the Epworth 
Sleepiness Scale [38]. These tools were widely used in 
Indian settings [39, 40]. The study participants were first 
screened with the Berlin Questionnaire to assess their 
risk of obstructive sleep apnea. This tool categorizes 
participants as high or low-risk based on three criteria: 
snoring behavior, daytime sleepiness, and hypertension 
or obesity. If a participant scores positively in at least 
two categories, they are classified as high risk. Addi-
tionally, we assessed the daytime sleepiness of police 
officers using the Epworth Sleepiness Scale, considering 
the importance of mental alertness required for the job, 
especially during the daytime. A cut of value of ≥ 11 on 
the Epworth scale is used to classify participants as expe-
riencing excessive daytime sleep [41].

Current tobacco use was defined as the use of any form 
of tobacco during the last month prior to the survey. 
Those who consumed at least one alcoholic drink within 
the past month were defined as current users of alcohol. 
Insufficient physical activity (physical inactivity) was 
defined as not meeting the WHO recommendation of at 
least 150  min of moderate-intensity physical activity or 
75 min of vigorous-intensity physical activity or an equiv-
alent combination of moderate and vigorous-intensity 
physical activity achieving at least 600 MET (metabolic 
equivalent task) minutes per week. Body mass index 
(BMI) was calculated as weight in kilograms divided by 
height in meters squared. Overweight was defined as 
BMI:25–29 kg/m2, and obesity as BMI ≥ 30 kg/m2.

Diabetes was identified based on self-reports of doctor-
diagnosed cases. Blood pressure was measured using 
an Omron digital blood pressure monitor (OMRON-
4, Omron Corporation, Kyoto, Japan). Blood pressure 
was measured three times after resting for at least five 
minutes in a quiet and comfortable position. The aver-
age of the last two readings was considered as the final 
blood pressure measurement. Information regarding 
self-reported usage of anti-hypertensive medications 

was also gathered. Hypertension was defined as systolic 
blood pressure (BP) ≥ 140 and/or diastolic BP ≥ 90, or if 
the patient was taking medication for hypertension [42].

Bivariate analysis was used to identify the factors asso-
ciated with sleep apnea and excess daytime sleepiness. 
Categorical variables were compared using Chi-square 
test and Fisher’s test. We separately done logistic regres-
sion analysis for sleep apnea and day time sleepiness and 
associated factors. A p value of < 0.05 was considered as 
statistically significant. Data were analyzed using SPSS 
version 21.0 (IBM SPSS Statistics for Windows, Version 
21.0. Armonk, NY: IBM Corp). Ethical clearance was 
obtained from the Institutional Ethics Committee (IEC) 
of Ananthapuri Hospitals and Research Institute, Thiru-
vananthapuram, Kerala (IEC number: AHRI/EC/39/
Sept/2022 dated 02nd September 2022). All participants 
provided written consent after receiving the participant 
information sheet.

Results
The police officers included in the study were in the age 
group of 30–55 years, mean age of 42 years (SD:±6) and 
88.9% were men. Nearly 56% of the participants were 
from urban police stations and the remaining were from 
rural police stations. Majority (98.4%) were currently 
married, 70% living in nuclear families, 81% residing 
in rural areas, 80% of them had graduation and above 
education level. Nearly three-fourth (72%) of them 
were civil police officers (civil police officers (CPO) are 
frontline personnel in the police department, respon-
sible for duties such as assisting with criminal investi-
gations, patrolling designated areas, and responding to 
emergencies), 11% assistant sub-inspectors (ASI), 16% 
sub-inspectors (SI) and the remaining 1% were circle 
inspectors (CI). Most of them (98%) reported having shift 
work in the past month. Self-reported work stress (83%) 
and inadequate sleep (92%) were commonly reported by 
the study participants.

66% of participants were overweighted/obese. Eighteen 
participants reported current use of smoking tobacco 
and 32% reported current alcohol use. Prevalence of 
physical inactivity was 64.8%. Self-reported diabetes 
prevalence was 12.6%, of which 65.6% were under treat-
ment. Hypertension prevalence was 34.8%, significantly 
higher among men (36.9%) than women (17.9%). Preva-
lence (self-reported) of dyslipidemia was 13%.

Based on the police stress questionnaire, operational 
stress prevalence was 75.5% [95% Confidence Interval 
(CI): 69.7–80.6] and organizational stress prevalence was 
65.6% (CI: 59.4–71.4). Prevalence of sleep apnea based 
on Berlin Scale was 15% (CI:10.8–20.0) and excessive day 
time sleepiness based on Epworth Scale was 56.5% (CI: 
50.1–62.7).
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Sleep apnea and excessive daytime sleepiness with 
background characteristics are presented in Tables  1 
and 2. Sleep apnea was significantly higher among alco-
hol or tobacco users compared to their counterparts 
[unadjusted odds ratio (UAOR):2.16, CI:1.07–4.34]. 
Both operational stress (UAOR:4.41, CI:1.30-14.89) and 
organizational stress (UAOR:4.06, CI:1.52–10.84) were 
significantly associated with sleep apnea. Excessive day-
time sleepiness was more likely to be reported by police 
officers from rural police stations (UAOR:3.09, CI:1.82–
5.24), those with lower years of experience (UAOR:1.65, 
CI:1.00-2.73), and among civil police officers (UAOR:2.15, 
CI:1.23–3.76) compared to their counterparts.

We performed logistic regression analysis separately 
for sleep apnea and excessive daytime sleepiness as 

dependent variable and associated risk factors as inde-
pendent variables. All the variables presented in the table 
were included as independent variables in logistic regres-
sion analysis. The regression results presented were con-
trolled for variable like age, sex, physical activity, alcohol 
or tobacco use, overweight or obesity, years of experience 
and job type. The analysis indicated that, only variable 
significantly associated with sleep apnea was the presence 

Table 1  Sleep apnea by background characteristics
Factors Sleep apnea UAOR (95% CI) p value

No
N(%)

Yes
N(%)

Place of police station
Urban
Rural

97(86.6)
118(83.7)

15(13.4)
23(16.3)

Reference
1.26(0.96–2.54)

0.597

Age (in years)
30–40
41–55

107(88.4)
108(81.8)

14(11.6)
24(18.2)

Reference
1.69(0.83–3.45)

0.161

Sex
Female
Male

27(96.4)
188(83.6)

1(3.6)
37(16.4)

Reference
5.31(0.70-40.33)

0.091

Physical activity
Inactive
Active

142(86.6)
73(82.0)

22(13.4)
16(18.0)

Reference
1.41(0.70–2.85)

0.360

Alcohol or tobacco 
use
No
Yes

147(88.6)
68(78.2)

19(11.4)
19(21.8)

Reference
2.16(1.07–4.34)

0.040

Overweight/Obesity
No
Yes

76(87.4)
139(83.7)

11(12.6)
27(16.3)

Reference
1.34(0.63–2.85)

0.579

Diabetes or 
hypertension
No
Yes

144(96.0)
71(68.9)

6(4.0)
32(31.1)

Reference
10.81(4.32–
27.06)

< 0.001

Operational stress
No
Yes

59(95.2)
156(81.7)

3(4.8)
35(18.3)

Reference
4.41(1.30-14.89)

0.008

Organizational stress
No
Yes

82(94.3)
133(80.1)

5(5.7)
33(19.9)

Reference
4.06(1.52–10.84)

0.003

Years of experience
1–14 years
≥ 15 years

112(88.9)
103(81.1)

14(11.1)
24(18.9)

Reference
1.86(0.91–3.79)

0.113

Job Status
CPO
Others

160(87.4)
55(78.6)

23(12.6)
15(21.4)

Reference
1.89(0.92–3.89)

0.114

UAOR: Unadjusted Odds Ratio; CI: Confidence Interval; CPO: Civil Police Officers

Table 2  Daytime sleepiness by background characteristics
Factors Daytime sleepiness UAOR 

(95% CI)
p value

No
N(%)

Yes
N(%)

Place of police station
Rural
Urban

32(28.6)
78(53.3)

80(71.4)
63(44.7)

3.09(1.82–
5.24)
Reference

< 0.001

Age (in years)
30–40
41–55

47(38.8)
63(47.7)

74(61.2)
69(52.3)

1.43(0.87–
2.37)
Reference

0.165

Sex
Female
Male

12(42.9)
98(43.6)

16(57.1)
127(56.4)

1.03(0.46–
2.27)
Reference

0.999

Physical activity
Inactive
Active

70(42.7)
40(44.9)

94(57.3)
49(55.1)

1.09(0.65–
1.84)
Reference

0.791

Alcohol or tobacco use
Yes
No

33(37.9)
77(46.4)

54(62.1)
89(53.6)

1.41(0.83–
2.40)
Reference

0.230

Overweight/Obesity
Yes
No

68(41.0)
42(48.3)

98(59.0)
45(51.7)

1.34(0.79–
2.26)
Reference

0.287

Diabetes or 
hypertension
No
Yes

61(40.7)
49(47.6)

89(59.3)
54(52.4)

1.32(0.79–
2.19)
Reference

0.303

Operational stress
No
Yes

22(35.5)
88(46.14)

40(64 0.5)
103(53.9)

1.55(0.85–
2.81)
Reference

0.184

Organizational stress
No
Yes

37(42.5)
73(44.0)

50(57.5)
93(56.0)

1.06(0.26–
1.79)
Reference

0.894

Years of experience
1–14 years
≥ 15 years

47(37.3)
63(49.6)

79(62.7)
64(50.4)

1.65(1.00-
2.73)
Reference

0.054

Job Status
CPO
Others

70(38.3)
40(57.1)

113(61.7)
30(42.9)

2.15(1.23–
3.76)
Reference

0.007

UAOR: Unadjusted Odds Ratio; CI: Confidence Interval; CPO: Civil Police Officers
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of diabetes or hypertension. Those with either condition 
were significantly more likely to have sleep apnea (Odds 
Ratio (OR):8.41 95% CI: 3.20–22.10) compared to their 
counterparts. For excessive daytime sleepiness, the logis-
tic regression identified place of police station as the only 
associated significant variable. Police officers from rural 
stations were more likely to experience excessive daytime 
sleepiness compared to their counterparts from urban 
areas (OR: 3.14, 95% CI: 1.80–5.47).

Discussion
In our study, the prevalence of sleep apnea among police 
officers from the state of Kerala was 15% (95% CI:10.8–
20.0), which is lower than that reported (36.3%) among 
police officers in Delhi state of India [39]. According to 
findings from police personnel in Maharashtra, India, 
31% reported experiencing sleep problems. Further-
more, 44% of these personnel reported substance use; 
specifically, 32% used alcohol and 22% used nicotine [43]. 
Poor sleep quality was found to be 69% among Austra-
lian police officers [20]. The study reported that sleep 
disturbances were significantly associated with higher 
likelihood of self-reported detrimental health, func-
tionality, and safety consequences. Sleep disorders in 
North American police officers were linked to increased 
health and safety risks [27]. In the study, 40.4% of them 
reported symptoms that were consistent with at least one 
sleep disorder, with obstructive sleep apnea being the 
most common (33.6%), followed by moderate-to-severe 
insomnia (6.5%).

Individuals with type 2 diabetes often experience sleep 
disturbances, which can significantly impact their over-
all health. Diabetes is linked to frequent difficulties in 
falling asleep, staying asleep, and experiencing excessive 
daytime sleepiness [44]. The increased risk of hyperten-
sion associated with poor sleep quality has been widely 
reported in the literature [45]. Our study also reported 
significantly higher levels of sleep apnea among those 
with diabetes or hypertension compared to their coun-
terparts. Earlier findings also supported that sleep quality 
disorders are significantly associated with comorbidities 
such as hypertension and diabetes mellitus [46]. How-
ever, the conclusions drawn from our results, particularly 
regarding the association between diabetes, hyperten-
sion, and sleep apnea, require further comprehensive evi-
dence to substantiate the associations.

The scoping review on stress, sleep, and cardiovascu-
lar risk among police officers underscores the critical 
interplay between occupational stress and sleep quality 
[47]. The relationship between job stress and sleep qual-
ity among police personnel is bidirectional. High levels 
of job-related stress can negatively affect sleep quality, 
while poor sleep can further increase stress levels [48]. 
This cycle ultimately impacts the overall well-being and 

performance of law enforcement professionals. Our 
study identifies a significant association between sleep 
apnea and both operational and organizational stress, 
underscoring the necessity for potential intervention in 
these areas.

Alcohol and tobacco users had a significantly greater 
prevalence of sleep apnea. Alcohol’s sedative properties 
and ability to rapidly induce sleep may be factors in its 
use, and the resulting disruption of breathing and the 
quality of sleep at night may lead to post-consumptive 
impairment throughout the day [49]. It is also reported 
that the quality of sleep is lower for those who are depen-
dent on nicotine [50]. Nicotine is linked to worsening 
insomnia and shorter sleep duration, especially when 
consumed at night [51].

Working night shifts has been linked to increased lev-
els of daytime sleepiness [52]. Narcolepsy, sleep apnea 
syndrome and the use of sedative medication has a well-
established association with excessive daytime sleepi-
ness [53]. Police officials working on the night shift were 
more likely to experience poor sleep quality and excessive 
daytime sleepiness compared to those working in other 
shifts [54]. This study reported an excessive daytime 
sleepiness prevalence of 25.7% among police officials in 
the United States, which is significantly lower compared 
to the 56.5% prevalence reported in our study. Results 
of a study among Chinese police officers reported that 
22% had obstructive sleep apnea as measured by the 
Berlin questionnaire [55]. Age and severity of hyperten-
sion were found to be associated with obstructive sleep 
apnea in the study. Earlier finding among physicians in 
Syria reported that more than one third reported exces-
sive daytime sleepiness [56]. Sleep problems are generally 
more prevalent in urban environments than in rural set-
tings. However, as reported among elderly population in 
Iran [57], our study identified significantly higher daytime 
sleepiness among rural police personnel compared to 
their urban counterparts. The underlying reasons for this 
disparity require further investigation. An Italian study 
reported that sleep disorders were significantly affected 
by shift-work conditions and seniority in shift work [58]. 
Sleep disorders were found to be higher among shift 
workers(35.7%) than among non-shift workers(26.3%). 
Police officers in New York reported a poor sleep qual-
ity of 54%, which was 70%, more prevalent among night-
shift officers compared to their counterparts [59].

Civil police officers and those with fewer years of expe-
rience more likely reported excessive daytime sleepi-
ness compared to their contemporaries. This might be 
because of older individuals’ being able to better handle 
the demands of their professions compared to younger 
professionals, because of their improved coping mecha-
nisms that have been enhanced through professional 
experience [60].
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The study addresses the lack of local evidence on sleep 
health, providing valuable insights that can inform the 
planning of future interventions and policies for this 
population. The use of validated measurement tools to 
assess sleep apnea and excessive daytime sleepiness were 
further strengths of the study. The study was conducted 
within the premises of police stations. Despite efforts to 
ensure privacy during data collection, the office environ-
ment might have influenced participants’ reports of day-
time sleepiness, work-related stress, alcohol consumption 
and tobacco use. This potential source of bias should be 
considered when generalizing the findings. Finally, as 
our study was cross-sectional, we are unable to establish 
causation or determine temporality between the associ-
ated variables with sleep apnea and excessive daytime 
sleepiness.

Conclusions
In conclusion, the present study found a high preva-
lence of sleep disorders, coupled with significant levels of 
stress, both operational and organizational. These factors, 
intertwined with unhealthy lifestyle habits such as physi-
cal inactivity, tobacco use, and alcohol consumption, 
pose serious threats to the overall health and well-being 
of these dedicated public servants. A high prevalence of 
sleep disorders was observed among police officers, with 
strong associations to occupational stress and lifestyle 
factors. Improving sleep quality is essential for enhancing 
public health, particularly for shift workers such as police 
officers in India. The impact of operational and organiza-
tional stress associated with inadequate sleep is a critical 
issue that warrants attention. These stressors can signifi-
cantly affect the personal and professional quality of life 
for police officials. Addressing these factors is essential to 
enhance overall well-being and job performance within 
law enforcement agencies. By prioritizing strategies to 
address this issue, we can significantly benefit individual 
well-being and strengthen public safety. Fostering bet-
ter sleep habits and support systems can lead to positive 
outcomes for both workers and the communities they 
serve. The findings of the present study highlight the 
importance of sleep interventions in enhancing work-
place health for this population. As part of the project, 
we started a behavioral intervention aiming to improve 
the sleep quality in this population [61].
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