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ABSTRACT 

Excessive daytime sleepiness is a common symptom occurring 

due to night shift work. Literature shows an increase in 

Excessive daytime sleepiness among shift workers worldwide. 

Participants were 80 healthy male volunteers of the age group 

20-58 years. Excessive daytime Sleepiness was assessed using 

the Epworth Sleepiness Scale. The results indicated that 34 bus 

conductors i.e. 42.5% were reported to have Excessive daytime 

Sleepiness as their total score was more than 10 and 46 bus 

conductors i.e. 57.5% were not found to have Excessive 

daytime sleepiness as their total score was less than 10. The 

study concludes that there is an increased prevalence of 

Excessive daytime sleepiness among night shift bus conductors. 

The present study suggests a need for the implementation of 

sleeping and fatigue management programs for bus conductors 

in order to improve working efficiency and prevent accidents 

during work. 
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INTRODUCTION 

Night shift work is defined as work of ≥ 3 hours between 11:00 PM to 6:00AM and may be 

organized in many ways including 2 or 3 shift work, irregular schedules, and permanent night 

shift work.
[1,2]

 Bus conductors form an important subset of night shift workers. They work in 

different shift including late night shifts. 
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Bus conductors are prone to develop sleep disorders due to late night shifts. Night work has 

been associated with reduced sleep duration typically ranging from 4–7 h, symptoms of 

insomnia during the main sleep period and sleepiness across wake periods.
[3,4,5,6,7,8]

 Slower 

performance at work especially when measured during the first night shift has also been 

reported.
[7,9,10,11,12] 

 

These sleep and cognitive deficits may lead to enhanced injury risk in working environments. 

According to the 2010 National Health Interview Survey, less than 6 h of sleep per night is 

associated with an 86% increased risk in work-related injury compared to 7–8 h of sleep.
[13]

 

Night Shift work is responsible for disrupting circadian rhythms and affecting sleep quality. 

Circadian rhythms in physiological functions are pivotal for survival.
[14]

 They are primarily 

synchronized to the light–dark cycle by light exposure through the eyes, which excites the 

intrinsically photosensitive retinal ganglion cells (ipRGC). The ipRGC are connected to the 

suprachiasmatic nucleus (SCN) located in the hypothalamus.
[15] 

 

Virtually all cells in the body have molecular clocks that are normally synchronized by the 

master clock in the SCN. Projections from the SCN innervate the sympathetic nervous system 

and other structures such as the pineal gland, which regulates downstream peripheral 

oscillators via humoral, endocrine, and neural signals, resulting in a coherent time 

organization of bodily processes for optimal performance.
[16]

 Melatonin is a hormone mainly 

produced in the pineal gland under direct control of the circadian timing system. 

 

Thus, melatonin production is controlled by the light–dark cycle exposure, and its plasma 

concentration signalizes this to virtually all organs and tissues. Therefore, melatonin is 

essential to maintain the internal circadian synchronization and regulate the sleep–wake 

cycle. The term “circadian disruption” is used in a broad sense to cover the changes in the 

circadian rhythm such as amplitude, duration, and timing of biological rhythms and objective 

or subjective proxies of changed circadian rhythm.
[17] 

 

Disruption in circadian rhythm can lead to sleep disturbances like insomnia, excessive 

daytime sleepiness, and poor sleep quality.
[18]

 

 

METHODOLOGY 

The study was performed in Mumbai Central Bus Depot, Mumbai Central , Maharashtra, 

India. It was a observational study based on a questionnaire. Ethical clearance was obtained 
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from the institutional ethical committee. Selection of subjects was done as per the inclusion 

and exclusion criteria. A written informed consent was taken from the subjects in the 

language better understood by them. Purpose of study and procedure was explained to the 

subjects prior to assessment. Participants were 80 healthy male volunteers of the age group 

20-58 years excluding those who already been diagnosed to have a sleep disorder and were 

on treatment for the same. Subjects was assessed for excessive daytime sleepiness using 

Epworth Sleepiness scale. Epworth Sleepiness Scale has 8 questions and total of 24 points 

which requires the subject to rate his/her chance of falling asleep on a scale of increasing 

probability from 0-3 for eight different situations. 0 signifies no dozing, 1-mild chance of 

dozing, 2-moderate chance of dozing and 3- high chance of dozing. The participants were 

scored as no Excessive daytime sleepiness if the total score is <10 and presence of Excessive 

daytime sleepiness if the total score is ≥10. Based on the total score of Epworth Sleepiness 

Scale the Excessive daytime sleepiness among bus conductors was identified. 

 

RESULTS 

According to Epworth Sleepiness Scale it is revealed that 34 bus conductors i.e. 42.5% were 

reported to have Excessive daytime sleepiness as their total score was more than 10 and 46 

bus conductors i.e. 57.5% were not found to have Excessive daytime sleepiness as their total 

score was less than 10. (FIG 1.) 

 

 
Fig. 1: Overall prevalence of excessive daytime sleepiness. 
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Analysis of dozing in different situation  

• Sitting and reading – Higher number of bus conductors reported no dozing (36.25%) and 

least number reported moderate dozing (13.75%). 

• Watching TV – Higher number of bus conductors reported no dozing (30%) and least 

number reported severe dozing (13.75%). 

• Sitting inactive in a public place – Higher number of bus conductors reported no dozing 

(57.5%) and least number reported severe dozing (0%). 

• As a passenger in car for an hour – Higher number of bus conductors reported mild 

dozing (50%) and least number reported moderate dozing (6.25%) 

• Lying down in the afternoon – Higher number of bus conductors reported severe dozing 

(56.25%) and least number reported no and mild dozing (0%). 

• Sitting and talking to someone – Higher number of bus conductors reported no dozing 

(57.5%) and least number reported severe dozing (0%). 

• Sitting quietly after lunch without alcohol – Higher number of bus conductors reported 

severe dozing (63.75%) and least number reported no dozing (0%). 

• In car while stopping in traffic for few minutes –Higher number of bus conductors 

reported mild dozing (40%) and least number reported severe dozing (1.25 %). 

 

Table 1: Analysis of dozing in different situation. 

Situations 
No Dozing 

(%) 

Mild Dozing 

(%) 

Moderate 

Dozing (%) 

Severe 

Dozing (%) 

Sitting and reading 36.25 35 13.75 15 

Watching TV 30 27.5 28.75 13.75 

Sitting inactive in a public place 57.5 15 27.5 0 

As a passenger in car for an hour 7.5 50 6.25 36.25 

Lying down in afternoon 0 0 43.75 56.25 

Sitting and talking to someone 57.5 21.25 21.25 0 

Sitting quietly after lunch without 

alcohol 
0 22.5 13.75 63.75 

In car while stopping in traffic for 

few minutes 
28.75 40 30 1.25 

 

DISCUSSION 

The current study was aimed to estimate Excessive daytime sleepiness prevalence among 

night shift bus conductors in Mumbai. The study included 80 participants. We assessed 

Excessive daytime sleepiness with help of Epworth Sleepiness Scale. The results indicated 

that 34 bus conductors i.e. 42.5% were reported to have Excessive daytime sleepiness as their 
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total score was more than 10 and 46 bus conductors i.e. 57.5% were not found to have 

Excessive daytime sleepiness as their total score was less than 10. 

 

A similar study was conducted by Kyung Hyun Son et al. to find out Daytime Sleepiness and 

Fatigue in Male Adults in relation to Shift Work.
[20]

 One hundred and twenty two shift 

workers, and two hundred and fifty four non-shift workers, were selected and identified in 

terms of their general characteristics, such as age, tenure, educational level, marital status and 

religion. Screening questionnaires were composed of the Epworth Sleepiness Scale (ESS) for 

evaluation of daytime sleepiness, the Multidimensional Fatigue Scale (MFS) for fatigue, and 

the Korean version of the National Institute for Occupational Safety and Health (NIOSH) for 

sleeping patterns. According to the result the shift worker group reported significantly higher 

rates of sleep disturbance and higher fatigue scores compared with the non-shift workers (all 

p<0.01). The prevalence of daytime sleepiness was higher in the shift workers (19.7%) than 

the non-shift workers (10.6%) (p<0.05). The significant daytime sleepiness-related factors 

were found to be shift work, tenure and difficulties in falling back to sleep once woken 

(p<0.05). Shift work was proved to be an important factor in workers aged less than 40 years 

(p<0.05). However, this association was not evident in workers aged 40 years and over. This 

study concluded that the shift workers showed a significantly higher prevalence of daytime 

sleepiness compared with the non-shift workers. This study suggested that their a need for the 

implementation of sleeping and fatigue management programs for shift workers in order to 

improve working efficiency and control safety accidents during shift work. 

 

Another study was conducted by Siddalingaiah H. S. et al. to find out Prevalence and 

determinants of excessive daytime sleepiness among Resident doctors at a tertiary care 

institution in India.
[22]

 A cross-sectional study was designed and a list of all enrolled medical 

residents was obtained (N=430). The eligible subjects (N=428) were interviewed and 

administered the study instruments. The information on socio-demographics and sleep-related 

factors were collected using the sleep assessment proforma. The Epworth sleepiness Scale 

(ESS) was used to measure excessive daytime sleepiness (EDS) and the sleep hygiene index 

(SHI) was used to Measure sleep hygiene. Data were analyzed with appropriate statistical 

methods. According to the result a total of 350 residents responded (82%). The prevalence of 

EDS and Maladaptive sleep hygiene were 47.4% and 85.5% respectively. A positive 

association was found between EDS and weekly work hours, SHI score, Sleep duration, sleep 

quality, midnight awakenings, clinical stream, and rotating shift work. Coffee intake and 
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Smoking within 4 hours of bedtime, restless legs and allergies had weak association with 

EDS. This study concluded that EDS and unhygienic sleep were highly prevalent among 

resident doctors. The factors associated with EDS were mainly related to work, sleep 

quantity, sleep quality and sleep hygiene which are amenable to suitable modifications by 

behavioural change communications, awareness programs and by administrative actions. 

 

Although above researches focused on a different population. Underlying principle remains 

relevant: night shift work is responsible for excessive daytime sleepiness. Therefore, 

integrating awareness programs, early lifestyle modifications and administrative actions can 

prevent excessive daytime sleepiness. Also individuals with Excessive daytime sleepiness 

were reported to have psychological problems like irritability and decreased quality of 

interpersonal relationships.
[21]

 All these factors can ultimately impair the quality of life and 

reduce the lifespan of the affected individual. This can be prevented by early lifestyle 

modifications with the complete understanding and co-operation of the affected individual. 

 

CONCLUSION 

The current study shows an increased prevalence of Excessive daytime sleepiness among 

night shift Bus conductors. 

 

Bus conductors with Excessive daytime sleepiness are more prone for sleep and associated 

disorder. 

 

The present study suggests a need for the implementation of sleeping and fatigue 

management programs for bus conductors in order to improve working efficiency and control 

accidents during work. 
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