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Abstract: A questionnaire-based study was carried out on 508 shift personnel of paramilitary forces to reveal 
the association between sleep behavior and other parameters, such as general health, fatigue, job satisfaction, 
etc. They worked in counterclockwise fast rotating shift system, which has several drawbacks. Various 
parameters, like chronotype, excessive day time sleepiness, general health, and fatigue level and job satisfaction 
were considered to exhibit their relationship with sleep disturbances. 90.2% subjects complained about 
moderate sleep disturbances. Sleep disturbances were more pronounced in evening type individuals. A negative 
relationship between sleep disturbances and chronotype was reported. A significant positive relationship 
between age and chronotype noticed in the present study, and we documented that about 71.1% shift personnel 
reported moderate level of fatigue. We also demonstrated that fatigue has strong relationship with daytime 
sleepiness and sleep disruption. In the present study fatigue showed negative association with chronotype. With 
reference to psychological problems, we noticed that regardless of shift work 99% of shift personnel did not 
report any kind of psychological poor health. Factors such as change of shifts, disciplined life, emergency 
duties, maintaining performance, job stress etc. in combination may lead to sleep disruptions, fatigue, and 
daytime sleepiness. Among 508 subjects 11% were discontented with their job. Also evening type individuals 
found to be more satisfied with their job. Despite, sleep disturbances and fatigue, most of the shift personnel are 
adapting to shift work and found to be psychologically normal and satisfied with their job. Similar studies on 
abnormal patterns in sleep-wake behavior and depressive moods of farmers and daily wage workers have been 
performed and research is going on. 

Keywords: Chronotype, Excessive Daytime Sleepiness, Fatigue, Job Satisfaction, Paramilitary Personnel, Shift 
Work, Sleep Behavior   

Introduction 

It is well accepted that shift work confers various detrimental effects on health of an individual. It 
affects an individual not only physically, but also mentally and socially (Kecklund and Axelsson 
2016; Phillips et al. 1991). Shift work which may be attributed to recurrent desynchronisation of 
circadian rhythms has been found to be related with an increased risk of cardiovascular disorders, 
gastrointestinal problems, and cancer (Arendt 2010; Pimenta et al. 2012; Roth 2012). Moreover, shift 
workers frequently complain about higher depression, tiredness, and laziness, disturbed appetite, poor 
concentration and neuroticism (Healy and Waterhouse 1991; Roth 2012). In addition, it has been 
reported that shift workers are more vulnerable to reduced performance and lack of concentration, 
compromise public health, safety and productivity, and are more prone to accidents (Pati and 
Parganiha 2005; Roth 2012). It has been documented that people working in rotating shift system are 
more affected than permanent night or day shift workers (Alward and Monk 1990; Totterdell et al. 
1994). According to changing shift schedules, the internal biological clock adapts slowly, and thus 
rhythmic physiological systems become desynchronized which leads to sleep deprivation and poor 
alertness and performance (Arendt, 2010). Most of the rotating shift workers experience more sleep 
disturbance or sleepiness in comparison to day workers (Garbarino et al., 2002) and have increased 
risk of accidents (Scott et al., 2007; Dembe et al., 2005; Barger et al., 2005). 

Shift work has been found associated with the alteration of sleep-wake cycle (Boivin and Boudreau 
2014; Drake et al., 2004). Shift working people are deprived of sleep and have difficulty with falling 
and staying asleep (Pati and Parganiha, 2005). Sleep deprivation led to reduction in alertness and may 
give rise to sleep disorders (Kecklund and Axelsson 2016). It has been verified in number of studies 
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that quality and quantity of sleep seems to be inferior in rotating shift workers than day workers 
(Regestein and Monk, 1991; Siebenaler and McGovern, 1991; Chang et al., 1993). Rajratnam et al. 
(2001) carried out a study in North America on shift working police officers and reported that sleep 
disturbances were common and found to be associated with bad health, performance and safety. In 
addition, excessive daytime sleepiness (EDS) was found to be more prominent among shift workers 
than those who worked in fixed hours (Lozano-Kühne et al., 2012). Shift workers having EDS are 
more prone to develop shift work sleep disorders (Wright et al., 2012). Recently, Shattuck et al. 2020 
observed that EDS was more pronounced in case of shift workers in comparison to day workers. 
Further, it has been reported that the sleep quality varies according to chronotype in shift workers. 
Chung et al. (2009) studied sleep quality in shift workers and found that chronotype better determined 
the sleep quality as compared to shift schedule or shift pattern. Authors reported that evening type 
individuals have poorer sleep quality than morning types in rotating shift system. According to 
Lozano-Lorca et al. (2020), evening type individuals faces more risks of prostate cancer especially 
those who are engaged in rotating night shifts. 

Moreover, it has been reported that shift workers are more fatigued than those of day workers 
(Fröberg et al., 1975; Åkerstedt, 1988; Alfredsson et al., 1991). In shift workers the level of fatigue is 
more in night shift workers, followed by morning and afternoon shifts (Gupta and Pati 1993). The 
chronic fatigue has been found directly or indirectly associated with several factors such as 
nervousness, depression, job dissatisfaction, shift change, exposure to hazardous environments, and 
sleep (Fang et al. (2012)). All together shift work induced negative consequences such as alteration of 
sleep-wake cycle, poor performance and alertness, increased levels of fatigue have been found 
associated with the job dissatisfaction (McVicar 2003). According to Min et al. (2019) high level of 
fatigue was observed in the shift working nurses when they were provided inadequate rest period and 
it was advised that there must be a proper resting time in between the shift schedules. 

Reports on sleep behavior in shift workers from Indian subcontinent falls under grey area. Therefore, 
the present study has been designed to study the sleep behavior of shift personnel of paramilitary 
forces. In addition, we proposed to examine the association of sleep behavior with excessive daytime 
sleepiness, fatigue, general health, and job satisfaction in shift personnel. 

Materials and Methods 

Participants, Socio-Demographics and Shift System 

The study included randomly selected shift personnel (N = 508) employed in paramilitary forces. All 
the personnel were recruited from the paramilitary forces camp located at Bhilai, Chhattisgarh, India. 
Their participation in this work was entirely voluntary and a prior consent was obtained from subjects. 
Additionally, the information given by them was kept confidential. A self-designed socio-
demographic data sheet was implemented to gather information on various biographical parameters, 
such as age, length of service, education, marital status, designation, and addictive habits such as 
smoking and use of alcohol and sleeping pills. In addition, body surface area (BSA, m2) and body 
mass index (BMI, kg/m2) was computed for each personnel. All participants were informed about the 
aim and procedure of study, and oral as well as written informed consent was taken from them. The 
survey was carried out on their respective duty points. The study was designed in such a way that it 
did not interrupt their discipline and awareness of duty. 

Participants included in the study were working in a fast rotating 3-shift system characterized by 
counterclockwise (backward) rotation from night shift (NS) (21:00-05:00) to afternoon shift (AS) 
(13:00-21:00) and to morning shift (MS) (05:00-13:00) (Figure 1). All participants worked two shifts 
of each type in a row and there was a shift off for 32 hours after completion of all three shifts. 

Assessment of Chronotype, Sleep Quality, Day Time Sleepiness, General Health, 
Fatigue and Job Satisfaction 

The Morningness-Eveningness Questionnaire (MEQ) (Horne and Östberg 1976) was implemented for 
the assessment of chronotype. MEQ consists of 7 items and each item of MEQ has a code with a 
corresponding numerical value, such as 1, 2, 3, 4 or 5 either in the increasing or decreasing order. 
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According to the scores obtained participants are classified into three categories, namely morning- or 
fowl-type (32-23), evening- or owl-type (15-6), or neither or intermediate type (22-16). 

The Sleep Quality and Disturbance Questionnaire (Barton J., 1995)was used to measure the sleep 
habits including the timing and duration of shifts according to the type of shift, viz. morning shift, 
afternoon shift, night shift and days off. It also measures the sleep disturbance. The questionnaire 
consists of 11 items out of which 6 items are considered for assessment of sleep disturbances. The 
items 4, 5 and 6 were reverse coded and items 7, 8 and 11 were coded as usual. Each item having 5 
response options, such as almost never, rarely, sometimes, frequently, almost always, with scores 
ranging from 1 to 5 depicting lower to higher levels of sleep problems. Scores obtained on each item 
were summed. Based on overall score subjects were categorized into three groups namely least sleep 
disturbance (LSD, score 18-41), moderate sleep disturbance (MSD, score 42-65), and High sleep 
disturbance (HSD, score 66-90). Similarly subjects according to shift system were also categorized 
into least sleep disturbance (LSD, score 6-12), moderate sleep disturbance (MSD, score 13-24), and 
high sleep disturbance (HSD, score 25-30). 

Epworth Sleepiness Scale (ESS)(Johns, 1991), a simple and self-administered questionnaire was used 
to assess the day time sleepiness of the subjects. Score ≥ 10 represent day-time sleepiness. Higher 
score indicates higher level of day-time sleepiness. 

General Health Questionnaire (Goldberg, 1972) was used to measure the general health. This 
questionnaire assesses the psychological health of an individual. It measures the recent levels of self-
confidence, depression, sleep loss, and problem-solving ability. There are 12 items and each item 
have 4 options, which is scored as 0, 1, 2 and 3 in the increasing order. The options are better than 
usual, same as usual, less than usual and much less than usual. Higher scores indicate poor 
psychological health. Score ≥ 19 to 36 represent poor psychological health. 

Chronic Fatigue Inventory (Barton, 1995) was implemented to assess the level of fatigue in the 
subjects. The questionnaire assesses the feeling of being energetic or tired even if one has gone 
through sufficient sleep or worked very hard, which persists even in days off. This questionnaire 
measures the chronic fatigue. There are 10 items in which items a, c, e, g and i are reversely coded, 
and b, d, f, h and j are coded as usual. Each item is with 5 response options. Scores are ranged from 1 
to 5. Higher scores indicate higher levels of fatigue. Scores obtained through responses categorize the 
subjects into three groups namely least fatigue (LF, score 10-20), moderate fatigue (MF, score 21-39), 
and highly fatigue (HF, score 40-50). 

Job Satisfaction Scale (Hackman and Oldham, 1975) was used to measure the job satisfaction in 
subjects. This questionnaire assesses the overall measure to which the subjects are satisfied with their 
job. There are 5 items, in which items b and d is reversely scored and a, c, and e are scored as usual. 
The seven-point response is provided for each item. Higher score shows the subject’s satisfaction with 
the job. Scoring of Job Satisfaction Scale categorize subjects into three groups namely disagree (score 
5-17), neutral (score 18-22), and agree (score 23-35). 

Statistical Analyses 

A comprehensive database was constructed in MS Excel. MS Excel Tool Pak was used to perform 
descriptive statistics. Other statistical techniques, namely ANOVA followed by Duncan’s multiple-
range test, correlation and linear & multiple regression were performed whenever pertinent using 
SPSS (version 10.0). Further, chi-square test was employed with the help of SPPC software. 

Results 

Biographical, Socio-Demographic and Addictive Characteristics of Shift Personnel 

Various biographical, socio-demographic attributes and addictive habits of 508 shift personnel of 
paramilitary forces has been presented in Table 1. The mean age, BSA and BMI were 33.05 years, 
1.82 m2 and 13.54 kg/m2, respectively. The average length of service was 13.54 years. Percent 
prevalence of education of subjects falling under middle school, higher secondary, graduation and 
post-graduation were 49.8%, 42.9%, 6.9% and 0.4%, respectively. The designations they belong to 
were Constable (69.7%), Head Constable (25.2%), Assistant Sub Inspector (2.4%) and Sub Inspector 
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(2.8%). Among 508 subjects, 54.5% were smokers, 42.5% were occasional alcoholic, and only 4.3% 
were habituated to take sleeping pills. 

Distribution of Chronotype, Sleep Disturbance (SD), Excessive Daytime Sleepiness 
(EDS), General Health (GH), Fatigue (FA) and Job Satisfaction (JS) in Shift Personnel 

Prevalence and mean scores of MEQ, SD, EDS, GH, FA and JS are summarized in Table 2. Out of 
508 subjects, 240 (47.2%) were morning type (MT), 183 (36.0%) were intermediate type (IT) and 85 
(16.7%) were evening types (ET). The mean scores of MEQ for morning type (MT), intermediate 
type (IT) and evening type (ET) were 26.1, 19.4 and 12.0, respectively. 

Prevalence of sleep disturbances expressed in three different intensities showed that 35 (6.9%) were 
having LSD, 458 (90.2%) were suffering from MSD, and merely 15 (3%) were having HSD. The 
mean scores of SD for LSD, MSD and HSD were 35.3, 53.4 and 67.8, respectively (Table 2). 
Distribution of LSD, MSD and HSD were also computed shift-wise and is presented in Figure 2. 
Result of Chi-square test indicated a statistically significant (χ2 = 394.51, df = 2, p<0.001) 
relationship between shift (MS, AS, NS) and sleep disturbances (LSD, MSD). However, in this 
analysis the group HSD was excluded because of lower frequency in afternoon shift. Further, 
significant association could not be validated between shift (MS, NS) and sleep disturbances (LSD, 
MSD, HSD) (χ2 = 3.71, df = 2, p=0.15) when the data obtained during AS was excluded. 

Of the total 508 subjects, 385 (75.8%) were suffering from excessive daytime sleepiness and only 123 
(24.2%) subjects reported no problem with their sleep (Table 2). The mean EDS scores of subjects 
without sleep problem and individuals afflicted from daytime sleepiness were 05.7 and 13.1, 
respectively. 

Out of 508 subjects, major population consisting of 503 subjects (99%) did not report any kind of 
psychological poor health, whereas only 5 (1%) subjects were suffering from psychological poor 
health (Table 2). The mean GH scores were 11.8 and 22.4 for normal individuals and subjects with 
psychological poor health, respectively. 

Among the entire 508 shift personnel, 361 (71.1%) were suffering from moderate level of chronic 
fatigue (MF) and 147 (28.9%) were from lower level of fatigue (LF). However, none of the subjects 
reported higher fatigue (HF) (Table 2). The mean fatigue scores were 15.3 and 26.6 for LF and MF, 
respectively. 

Out of 508 subjects, 253 (49.8 %), 199 (39.2%) and 56 (11%) belonged to different categories of job 
satisfaction, such as agree, neutral and disagree, respectively. The mean scores of JS for the categories 
of disagree, neutral and agree were 16.0, 19.9 and 28.5, respectively (Table 2). 

Effect of Shift on Sleep of Shift Personnel 

Scores obtained on SD questionnaire were also analyzed shift-wise (MS, AS & NS) and one-way 
ANOVA was employed to find out the effect of shift on sleep of shift personnel. The results of one-
way ANOVA revealed that the factor shift produces a statistically significant effect on sleep (F2,1521 = 
554.72; p<0.001). The results of Duncan’s multiple-range test depicted that sleep disturbances were 
significantly different in all three shifts. SD scores were significantly higher during night shift 
followed by morning shift and afternoon shift (Figure 3). 

Relationship of Biographical Attributes with MEQ, SD, EDS, GH, FA and JS in Shift 
Personnel 

The correlation of biographical variables (age, height, weight, BSA, BMI and LOS) with MEQ, SD, 
EDS, GH, FA, and JS in shift personnel of paramilitary forces are at group level. Results (Table 3) 
indicated that age was positively associated with MEQ (p<0.01), SD (p<0.05), and FA (p<0.01),), 
whereas, negatively correlated with JS (p<0.01). Height exhibited negative correlation with EDS 
(p<0.01) and GH (p<0.01). Further, LOS shows significant positive correlation with MEQ (p<0.01), 
SD (p<0.01), and FA (p<0.01), and negative relationship with JS (p<0.01). However, weight, BSA 
and BMI did not exhibit any significant association with the studied variables (Table 3). 
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Interrelationship among MEQ, SD, EDS, GH, FA and JS in Shift Personnel 

The interrelationship among various studied subjective variables, namely MEQ, SD, EDS, GH, FA 
and JS (Table 4). All these variables exhibited significant relationship with each other. Result showed 
that MEQ is significantly negatively associated with SD (p<0.01), GH (p<0.01) and FA (p<0.01); 
however, positively associated with EDS (p<0.01) and JS (p<0.01).  SD exhibited significant positive 
correlation with EDS (p<0.01), GH (p<0.01) and FA (p<0.01), and negative correlation with JS 
(p<0.01). Moreover, EDS showed significant positive correlation with GH (p<0.01) and FA (p<0.01), 
and negative with JS (p<0.01). Further, GH is significantly positively associated with FA (p<0.01) 
and negatively with JS (p<0.05). FA was found to be negatively associated with JS (p<0.01) (Table 
4). 

Role of SD as a Predictor on EDS, GH, FA and JS in Shift Personnel 

Linear regression analysis was performed to demonstrate the consistency and strength of relationship 
between sleep disturbances and other variables. SD was taken as an independent variable and EDS, 
GH, FA and JS as dependent variables. 

Linear Regression for EDS, GH, FA and JS at Group Level 

Results (Table 5) indicate that SD was found to be the significant predictor of EDS, GH, FA and JS 
(Figures 4A-D). 

Linear Regression for EDS, GH, FA and JS as Function of Chronotype 

The shift personnel were classified according to their chronotype, such as MT, IT and ET. Linear 
regression was performed separately for MT, IT and ET subjects. SD was taken as an independent and 
EDS, GH, FA and JS were taken as dependent variables (Tables 6, 7, and 8). In MT subjects, SD 
significantly predicted all the studied variables, namely EDS (p=0.03), GH (p<0.001), FA (p<0.001) 
and JS (p<0.001) (Table 6). In case of intermediate and evening type individuals, SD has significant 
prognostic value for FA (p<0.001) and JS (p<0.001) (Tables 7 & 8). 

Role of Multiple Predictors on EDS, GH, FA and JS 

Multiple linear regression models were fitted to assess the role of predictors, such as age, height, 
weight, BSA, BMI, LOS, SD and MEQ on dependent variables, namely EDS, GH, FA and JS. Results 
are presented in Table 9. Results indicate that MEQ and SD were jointly influential for most of the 
dependent variables. EDS was found to be significantly predicted by height and MEQ. GH was best 
predicted by height, MEQ and SD. Further FA and JS were found to be jointly predicted by age, MEQ 
and SD (Table 9). 

Discussion 

It has been unequivocally accepted that shift work has detrimental effects on workers’ health. It 
affects not only physical health but also mental health and social relationship. Shift work related sleep 
problems and fatigue are well established. The present study was carried out on 508 shift personnel of 
paramilitary forces to reveal the association between sleep behavior and other parameters, such as 
general health, fatigue, job satisfaction, etc. They worked in counter-clockwise fast rotating shift 
system, which has several drawbacks. Problems related to health and well-being occurred more often 
in backward rotating shift system with quick returns (Barton and Folkard 1993). Various parameters, 
like chronotype (MEQ), excessive day time sleepiness (EDS), general health (GH), fatigue level (FA) 
and job satisfaction (JS) were considered to exhibit their relationship with sleep disturbances. Above 
50% of shift workers and 5-20% of day  

Workers generally suffer from sleep disturbances (Åkerstedt 1984). The sleep disturbances reported 
by shift workers are both qualitative and quantitative. Sleep is affected both qualitatively and 
quantitatively in case of shift workers and they tend to become alcoholic and frequent users of 
hypnotics (Phillips et al. 1991). This supports the findings of present study in which 90.2% subjects 
complained that they have moderate sleep disturbances and 54.5% were found to be smokers and 
42.9% were occasional alcoholic. 
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Chronotype is one of the important factors for determining the sleep disturbances. In the present 
study, 47.2%, 36.0% and 16.7% were of morning type (MT), intermediate type (IT) and evening type 
(ET), respectively. We reported a negative relationship between sleep disturbances and chronotype, 
i.e., sleep disturbances are more in evening type individuals. This finding is supported by Meyrer et 
al. (2009) who documented that MT as well as ET type individuals become unsuccessful to handle the 
shift work adequately and those failing to do so show the signs of ‘shift-worker syndrome’ (SWSD). 
However, Thorpy (2010) reported that MEQ is unverified in the assessment of SWSD. It has been 
also reported that in humans, morningness tends to enhance with the increase in age (Achari and Pati 
2011; Carrier et al. 1997; Hur et al. 1998; Paine et al. 2006; Taillard et al. 2004;). A significant 
positive relationship between age and chronotype noticed in the present study has revalidated the 
above finding. 

It has been proved in many studies that shift workers report more fatigue as compared to day workers 
(Åkerstedt, 1988; Fröberg et al., 1975; Reinberg et al. 1983). Kecklund et al. (1997) suggested that 
morning shifts (starting between 04.00 and 07.00 h) are usually supposed as awfully fatigue-inducing. 
In this organization where, present study was performed the morning shift starts at 05:00 h, and we 
documented that about 71.1% shift personnel reported moderate level of fatigue. It seems early start 
of morning shift produces adverse effect on shift workers. Further, we also demonstrated that fatigue 
has strong relationship with daytime sleepiness and sleep disruption. Hossain et al. (2003) also 
reported that shift workers are more susceptible to job-related fatigue and sleepiness. On contrary, 
Shen et al. (2006) documented a low association between fatigue and sleepiness and speculated that 
both are independent phenomenon. 

Moreover, negative effect of shift work may be both (1) acute, such as sleep disruption, mood, 
attentiveness and performance during initial period of adjustments, and (2) chronic, for example, 
long-term fatigue, sleep disorders, physical and psychological ill-health and malingering (Scott and 
Ladou 1990). In the present study fatigue showed negative association with chronotype. Morning 
active individuals have low fatigue as compared to evening type. This finding supports that 
eveningness was associated with feeling less energetic and difficulty in falling asleep as well as 
morning sleepiness (Taillard et al. 2001). 

With reference to psychological problems, we noticed that regardless of shift work 99% of shift 
personnel did not report any kind of psychological poor health. Kumar (1995) demonstrated that 
mental health of shift workers was better who were working in two-day rotation than that of three-day 
rotation. 

It is clear from the present findings that with the advancement in age, individuals become more 
displeased with their job. Factors, such as change of shifts, disciplined life, emergency duties, 
maintaining performance, job stress etc. in combination may lead to sleep disruptions, fatigue, and 
daytime sleepiness. Among 508 subjects 11% were discontented with their job. Also evening type 
individuals found to be more dissatisfied with their job. Job pressure is linked with sleep problems. 
The shift workers reported difficulty in managing problems and displeasure in several areas of their 
life including their job (Pati et al. 2001). Bhaskar (1986) has identified among police personnel that 
several basic factors of job and type of work they do are major contributors to stress related problems. 
Mathur (1995) has reported that about 85% of officers including both gazetted and subordinate 
officers admitted that they are suffering from pressure due to their occupation. Among the gazetted 
officer’s major stressors were neglecting family, inspection tours, frequent transfers, trouble with boss 
and staying away from family, while in later the stressors included neglect of family, non-grant of 
leave, doing VIP security duty, performing unofficial work etc. 

To maintain law and order, and promising job nature to be on duty anywhere and anytime, the shift 
personnel of paramilitary forces face various challenges than other shift workers. They must be 
mentally and physically fit to provide security and safety to the society. Thus, from the findings of the 
present study it can be concluded that despite having sleepiness, sleep disturbances and fatigue, most 
of the shift personnel are adapting to shift work and found to be psychologically normal and satisfied 
with their job. 

Conclusion 
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There are numerous socioeconomic impacts of unusual shifts which leads to many complicated and 
serious medical condition. Tolerance to shift work varies from person to person. It is a source of 
major concern and it requires a comprehensive and multilevel approach. Duties imparted during shifts 
irrespective of their chronotype are the serious apprehension. Paramilitary personnel however were 
able to manage sleep according to their shift and other associated stress. But even though any serious 
sleep related disorders in case of paramilitary personnel cannot be overruled. 
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APPENDIX 

Table 1 Biographical, socio-demographic and addictive characteristics of shiftworkers 
Attributes Description 
Total subjects 508 
Age, mean (Range) years 33.05 (20-59) 
BSA, mean (SE) m2 1.82 ± 0.01 
BMI, median (SE) kg/m2 23.80 ± 0.45 
LOS, mean (SE) years 13.54 ± 0.45 
Education, n (%) 

Middle 253 (49.8) 
Higher Secondary 218 (42.9) 
Graduation 35 (6.9) 
Post-Graduation 2 (0.4) 

Marital Status, n (%) 
Married 291 (57.3) 
Unmarried 217 (42.7) 

Designation, n (%) 
Constable 354 (69.7) 
Head Constable 128 (25.2) 
Assistant Sub Inspector 12 (2.4) 
Sub Inspector 14 (2.8) 

Addictive habits, n (%) 
Smoker, n (%) 277 (54.5) 
Alcohol users, n (%) 216 (42.5) 
Sleeping pills users, n (%) 22 (4.3) 

BSABody surface area; BMIBody mass index; LOSLength of service 
 

Table 2 Prevalence and mean scores (Mean ± SEM) ofchronotype, sleep disturbances,excessive daytime 
sleepiness, general health, fatigue and job satisfaction in 508 shift personnel of paramilitary forces 
Attribute Frequency Mean ± SEM 
Chronotype   

MT 240 (47.2) 26.1 ± 0.15 
IT 183 (36.0) 19.4 ± 0.14 
ET 85 (16.7) 12.0 ± 0.32 

Sleep Disturbances   
LSD 35 (6.9) 35.3 ± 1.03 
MSD 458 (90.2) 53.4 ± 0.22 
HSD 15 (3.0) 67.8 ± 0.57 

Excessive Daytime Sleepiness   
Normal 123 (24.2) 05.7 ± 0.24 
Day time sleepiness 385 (75.8) 13.1 ± 0.11 

General Health   
NH 503 (99.0) 11.8 ± 0.16 
PH 5 (1.0) 22.4 ± 2.92 

Fatigue   
LF 147 (28.9) 15.3 ± 0.29 
MF 361 (71.1) 26.6 ± 0.16 
HF - - 

Job Satisfaction   
Disagree 56 (11.0) 16.0 ± 0.21 
Neutral 199 (39.2) 19.9 ± 0.08 
Agree 253 (49.8) 28.5 ± 0.27 

MTMorning type; ITIntermediate type; ETEvening type; disturbances; LSDLeast sleep disturbances; MSDModerate 
sleep;HSDHigh sleep disturbances; NHNormal fatigue; MFModerately fatigue; HFHighly fatigue 
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Table 3 Correlation of biographical variables (age, height, weight, BSA, BMI andLOS) with MEQ, SD, EDS, 
GH, FA, and JS in 508 shift personnel of paramilitary forces 
Variable MEQ SD EDS GH FA JS 
Age 0.12†,** 0.11* -0.04 -0.03 0.33** -0.21** 
Height 0.004 0.01 -0.012** -0.12** -0.05 0.06 
Weight -0.08 0.03 -0.02 0.02 0.07 -0.04 
BSA -0.05 0.02 -0.04 -0.01 0.07 -0.03 
BMI -0.09 0.03 0.00 0.04 0.08 -0.04 
LOS 0.12** 0.14** -0.05 -0.03 0.31** -0.19** 
†Pearson’s correlation coefficient, *p<0.05, **p<0.01 
BSABody surface area; BMIBody mass index; LOSLength of service; MEQMorningness-Eveningness questionnaire; 
SDSleep disturbances; EDSExcessive daytime sleepiness; GHGeneral health; FAFatigue; JSJob satisfaction 
 

Table 4 Interrelationship among various studied subjective variables in shiftpersonnel of paramilitary forces at 
group level (N = 508) 
 MEQ SD EDS GH FA JS 
MEQ - -0.23†,** 0.37** -0.33** -0.18** 0.27** 
SD - - 0.15** 0.22** 0.49** -0.44** 
EDS - - - 0.50** 0.13** -0.21** 
GH - - - - 0.14** -0.10* 
FA - - - - - -0.62** 
JS - - - - - - 
†Pearson’s correlation coefficient, *p<0.05, **p<0.01 
MEQMorningness-Eveningness questionnaire; SDSleep disturbances; EDSExcessive daytime sleepiness; GHGeneral 
health; FAFatigue; JSJob satisfaction 
 

Table 5 Linear regression showing coefficients (a & b) and ANOVA summary forEDS, GH, FA and JS by SD 
in shift personnel of paramilitary forces at group level (N = 508) 

DependentVariable 
R2 a (SE) b (SE) 

p-value for 
b 

ANOVA Summary 

     df F p-value 
EDS 0.02 6.89 (1.27) 0.82 (0.24) <0.001 1,507 11.89 <0.001 
GH 0.05 5.80 (1.21) 0.12 (0.02) <0.001 1,507 26.46 <0.001 
FA 0.24 1.58 (1.75) 0.42 (0.03) <0.001 1,507 157.97 <0.001 
JS 0.19 42.42 (1.72) -0.35 (0.03) <0.001 1,507 119.64 <0.001 
R2Coefficient of determination; aRegression coefficient (intercept); bRegression coefficient (slope); EDSExcessive 
daytime sleepiness; GHGeneral health; FAFatigue; JSJob satisfaction 
 

Table 6 Linear regression showing correlation coefficient (r), regression coefficients (a & b), and ANOVA 
summary for EDS, GH, FA and JS by SD in morning type shift personnel of paramilitary forces (N = 240) 
Dependent 
Variable 

r R2 a (SE) b (SE) p-value for b ANOVA Summary 

      df F p-value 
EDS 0.14* 0.02 5.61 (1.85) 0.08 (0.04) 0.03 1, 239 4.97 0.03 
GH 0.24** 0.06 3.53 (1.82) 0.14 (0.04) <0.001 1, 239 14.71 <0.001 
FA 0.40** 0.16 6.59 (2.35) 0.31 (0.05) <0.001 1, 239 45.03 <0.001 
JS -0.33** 0.11 38.60 (2.42) -0.26 (0.05) <0.001 1, 239 29.65 <0.001 
rCorrelation coefficient; *p<0.05, **p<0.01 
EDSExcessive daytime sleepiness; GHGeneral health; FAFatigue; JSJob satisfaction 
 

Table 7 Linear regression showing correlation coefficient (r), regression coefficients (a & b) and ANOVA 
summary for EDS, GH, FA and JS by SD in intermediate type shift personnel of paramilitary forces (N = 183) 
Dependent 
Variable 

r R2 a (SE) b (SE) p-value for b ANOVA Summary 

      df F p-value 
EDS -0.07 0.004 14.23 (1.79) -0.03 (0.03) 0.374 1, 181 0.79 0.374 
GH -0.03 0.001 13.88 (1.68) -0.01 (0.03) 0.653 1, 181 0.20 0.653 
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FA 0.51** 0.26 -2.15 (3.36) 0.49 (0.06) <0.001 1, 181 62.74 <0.001 
JS -0.46** 0.21 42.79 (2.96) -0.37 (0.05) <0.001 1, 181 47.76 <0.001 
**p<0.01 
EDSExcessive daytime sleepiness; GHGeneral health; FAFatigue; JSJob satisfaction 
 

Table 8 Linear regression showing correlation coefficient (r), regression coefficients (a & b), and ANOVA 
summary for EDS, GH, FA and JS by SD in evening type shift personnel of paramilitary forces (N = 85) 
Dependent 
Variable 

r R2 a (SE) b (SE) p-value for b ANOVA Summary 

      df F p-value 
EDS -0.19 0.04 18.04 (2.82) -0.09 (0.05) 0.08 1, 83 3.10 0.08 
GH -0.11 0.01 15.95 (2.30) -0.04 (.04) 0.31 1,83 1.04 0.31 
FA 0.60** 0.36 -8.63 (4.93) 0.62 (.09) <0.001 1,83 47.22 <0.001 
JS -0.47** 0.23 45.32 (4.80) -0.43 (0.09) <0.001 1,83 24.07 <0.001 
**p<0.01 
EDSExcessive daytime sleepiness; GHGeneral health; FAFatigue; JSJob satisfaction 
 

Table 9 Regression coefficients (a & b), best predictors and ANOVA summary for EDS, GH, FA and JS by 
age, height, weight, BSA, BMI, LOS, SD and MEQ in shift personnel of paramilitary forces at group level (N = 
508) 
Dependent 
Variable 

Best 
Predictor 

R2 a (SE) b (SE) p-value for b ANOVA Summary 

      df F p-value 
EDS Height 0.146 33.35 (6.11) -0.09 (0.03) 0.006 2, 504 42.98 <0.001 
 MEQ   -0.25 (0.03) <0.001    
GH Height 0.144 28.86 (6.02) -0.10 (0.03) 0.003 3, 503 28.30 <0.001 
 MEQ   -0.19 (0.03) <0.001    
 SD   0.08 (0.02) <0.001    
FA Age 0.326 1.67 (2.09) 0.15 (0.02) <0.001 3, 503 81.19 <0.001 
 MEQ   -0.13 (0.04) <0.001    
 SD   0.36 (0.03) <0.001    
JS Age 0.258 38.31 (2.09) -0.10 (0.02) <0.001 3, 503 58.25 <0.001 
 MEQ   0.21 (0.04) <0.001    
 SD   -0.30 (0.03) <0.001    
EDSExcessive daytime sleepiness; GHGeneral health; FAFatigue; JSJob satisfaction 

 
Figure 1. Counter clockwise fast rotating shift system. There were days off for 32hours before resuming the night shift 

again. 
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Figure 2A-C Frequency distribution of sleep disturbances as function of shift. 

MSMorning shift; ASAfternoon shift; NSNight shift; LSDLeast sleep disturbances; MSDModerate sleep disturbances; HSDHigh 
sleep disturbances. Shift (MS, AS, NS) vs. Sleep disturbances (LSD, MSD): χ2 = 394.51, df = 2, p<0.001. Shift (MS, NS) vs. 
Sleep disturbances (LSD, MSD, HSD): χ2 = 3.71, df = 2, p=0.15. 

 
Figure 3Effect of shift on sleep disturbances in shift personnel of paramilitary forces (N = 508). Means bearing the same 
letter are not significantly different from each other at p< 0.05 (based on Duncan’s multiple-range test). 
ASAfternoon shift; MSMorning shift; NSNight shift; ANOVA Summary: F = 554.72; df = 2,1521; p<0.001 
 

 
Figure 4A-D Linear representation of the relationship between sleep disturbances (SD) score and excessive daytime 
sleepiness (EDS, 4A), general health (GH, 4B), fatigue (FA, 4C) and job satisfaction (JS, 4D) scores for 508 shift personnel 
of paramilitary forces (based on Table 5). The line represents the regression. The blue dots represent the actual Y-value. 
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