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Abstract: Objectives: In shift workers, the internal biological clock is disrupted, leading to a substantial 

deterioration in sleep quality and cognitive abilities. Also, critical thinking, analytical reasoning and making 

quick decisions for patient management which are of utmost importance become questionable. Aim: To assess 

the effect of nighttime sleep deprivation on sleep quality and assessment of cognition in nurses doing night shift 

by doing a comparative study with age and gender-matched day time working controls. Materials and Methods: 

Ethical clearance was obtained from the institution. The study population of trainee nurses doing night shifts at 

KLE hospital and age and gender-matched controls doing day duty were selected and enrolled for data 

collection by inclusion - exclusion criteria and sample size calculation. Pittsburgh Sleep Quality Index 

questionnaire was used to assess sleep quality over the past 1-month. Montreal cognitive assessment test was 

conducted to detect the presence of any cognitive impairment among populations assessing 7 components of 

cognition. Statistical analysis: Mean ±SD was used and ‘p value=0.005’ was considered statistically 

significant. Results: Mean global PSQI score was 6.68 for shift workers while 5.56 for controls. Mean score for 

Montreal test was 23.64 for nurses and 27.76 for controls. Conclusion: In shift workers, sleep quality was poor 

and a significant reduction in cognitive functions like execution and memory recall as compared to day time 

working control population. These findings are related to the irregularities in the circadian rhythm and the 

natural cycle of sleep and waking, which in turn deteriorates cognitive abilities. 
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Introduction 

Young adults (18-25 years) on an average require 

7 to 9 hours of sleep, a sleep of shorter duration 

than that causes sleep deprivation [1]. A person’s 

quality of life can be disrupted due to an 

important yet underestimated cause which is 

sleep loss (National Sleep Foundation 2007). A 

circadian rhythm is a biological process that 

shows an endogenous, oscillation of about 24 

hours and is driven by a circadian clock and 

persists in the absence of environmental time 

cues. The suprachiasmatic nucleus (SCN), located 

in the hypothalamus is the site of a master 

circadian clock, made of a network of neurons 

and displays a self-sustained circadian (near 24 

hour) rhythm in neuronal firing [2]. 

 

The SCN has an important role in coordinating 

circadian rhythmicity. It does so by 

communicating timing information to 

oscillators in the brain, and almost all the 

peripheral tissues and organs [3].The SCN 

receives information about light through the 

eyes.The retina of the eye contains "classical" 

photoreceptors ("rods" and "cones"), which 

are used for conventional vision and 

specialized photosensitive ganglion cells, and 

project directly to the SCN, where they help in 

synchronization of this master circadian clock 

[4]. 

 

Disruption of the endogenous circadian 

control mechanism would result in circadian 

rhythm disorders.At the molecular level 

(transcription-translation feedback loops) 

drives circadian rhythms in both SCN and 

peripheral cells. The endogenous circadian 

rhythm is synchronized with external 

environments daily by agents like light, 
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physical activity, and melatonin. In dark, the 

inhibitory effect is removed and the release of 

melatonin inhibits the firing rate of SCN neurons 

permitting the sleep drive [5]. Retina gives 

information to SCN which interprets it and passes 

it to the pineal gland.  In response, the pineal 

secretes the hormone melatonin. The secretion of 

melatonin peaks at night and decreases during the 

day and its presence provides information about 

night-length [6]. 

 

Shift work is work that takes place on a schedule 

outside the traditional 9 to 5 job. It can involve 

evening or night shifts, early morning shifts, and 

rotating shifts [NATIONAL SLEEP 

FOUNDATION]. Our increasingly 24x7, 

globalized work world demands that some people 

work at night, have extended work hours. Studies 

have shown that Shift workers have an altered 

circadian rhythm and dyshomeostasis [7].  

 

Shift work increases chances of workplace 

accidents, with studies showing an increase in the 

rate of accidents linked to the use of sharp 

instruments and items by medical personnel, as 

well as medication and diagnostic errors and 

increased patient death [6], as lack of sleep in 

shift workers makes them less alert. Studies have 

linked sleepiness and fatigue to having an effect 

on memory, psychomotor coordination, 

information processing, and decision making, all 

of which are needed to safely and effectively 

perform a variety of work tasks [8]. Multiple 

studies have proven beyond doubts that adequate 

sleep or even power naps alleviate the detrimental 

side effects of sleep deprivation [9]. Some studies 

have also shown that higher executive functions 

remain rather stable during night time [10].  

 

Some say that night shift workers will eventually 

adjust to their odd hours, being awake at night on 

their days off. But there is little support for this 

contention. The conflicting nature of the entity 

provides a platform that we should intrigue the 

topic and study in- depth about it. 

 

Aim: To assess the effect of nighttime sleep 

deprivation on sleep quality and assessment of 

cognition in nurses doing night shift duties for 3 

times a week and regular day duty for rest 3 days 

by doing a comparative study with age and 

gender- matched day time working controls. 

 

Material and Methods 

Source of data: The study population selected 

were Nursing staff working at KLE hospital 

doing night shift duties and age and gender- 

matched day time working controls. They 

were enrolled for data collection according to 

predetermined inclusion and exclusion criteria 

and sample size calculation. 

 

Sample size estimation: 

Expected reduction-(mean) = d = 13.4 

SD=40=σ 

Power = 80% 

α error= 0.05; indicates the probability that 

differences revealed by statistical analysis 

really do exist. 

 One sided Zα = 1.65 and β error = 0.2;   

statistical procedures result in a judgment of 

no significant differences when the 

differences do exist.  

Zβ = 0.84                                                                

n = [(Zα+Zβ) σ/d
2
] =    54.8=55=60 

 

Inclusion criteria: Nursing staff who are 

doing hospital duties in shifts, aged between 

19-23yrs, without any hearing difficulty as 

tested by tuning fork, without any visual 

difficulty as tested by Snellen’s and Jaegger’s 

chart, without any muscular disease. 

 

Exclusion criteria: having H/o diabetes or any 

other major illness, H/o alcohol consumption 

or tobacco chewing in any form. H/o any 

psychiatric illness or any medication affecting 

sleep.  

 

Methodology: Ethical clearance was obtained 

from the institution before the start of the 

study. Based on the inclusion - exclusion 

criteria sample population was chosen. All the 

participants were explained the nature of the 

study and a voluntary informed written 

consent for participation was taken from them 

before the start of the study. Following tests 

were conducted: Pittsburg Sleep Quality Index 

and Montreal Cognitive Assessment Test. 

 

Scoring of PSQI:PSQI had 19 items, was used 

to measure several different aspects of sleep, 

seven component scores and one composite 

score were calculated. The component scoring 

considered subjective sleep quality, sleep 
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latency, sleep duration, habitual sleep efficiency, 

sleep disturbances using sleeping pills and 

daytime dysfunction. Scoring for each component 

was done from 0–3. Seven component scores 

were added to obtain a global PSQI score, 

ranging from 0 to 21, where lower scores denote 

a healthier sleep quality. 

 

Scoring of Montreal cognitive assessment test-30-

point test done in approximately 10 minutes. The 

short-term memory recall task (5 points) involves 

two learning trials of five nouns and delayed 

recall after approximately three minutes. 

Visuospatial abilities, multiple aspects of 

executive functions, attention, concentration, and 

working memory, language, fluency, orientation 

to time and place were evaluated. A score of ≥ 26 

was considered normal.  

 

Statistical analysis: Statistical analysis involved 

quantitative variables summarized through mean 

and standard methods of deviation (Mean ± SD). 

‘p value=0.005’ was considered statistically 

significant. 

 

Results 

Socio-demographic information: 30 nursing staff 

doing night shift a KLE Hospital and 30 age and 

gender-matched daytime working controls were 

selected for the above study and demographic 

data was plotted. 
 

Demographic Information 

Age 19-23yrs 

Gender Females 

Qualifications 

Nursing staff doing night shift at 

KLEH and daytime working 

controls. 

Hours of 

actual sleep 

Average 4-5 hours of daytime 

sleep in shift workers (nurses) as 

compared to 6-8 hours of night 

time sleep in the controls working 

in day hours. 

Substance 

abuse like 

smoking, 

alcohol, etc. 

Neither population 

History of 

endocrine 

disorders. 

Nil 

 

Pittsburgh Sleep Quality Index to assess sleep 

quality over the past 1 month. 

Graph-1:Pittsburgh Sleep Quality Index (PSQI) 

 
 

Table-1: Pittsburgh Sleep Quality Index 

PSQI 
Shift 

workers 

Day time 

Controls 

P 

value 

Mean Score 

± SD 
6.68±3.65 5.56±4.25 0.004 

 

Montreal Cognitive Assessment test: To 

detect the presence of any cognitive 

impairment. 

 
Graph-2: Montreal Cognitive Assessment 

 
 

Table-2: Montreal Cognitive Assessment test 

MOCA 
Day time 

Controls 

Shift 

workers 

p 

value 

Mean 

Score ± SD 

27.76 ± 

3.11 

23.64 ± 

2.45 
0.001* 

 
Graph-3: Short term memory recall: 
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Table-3: Short term memory recall 

Short term 

memory recall 

Day time 

Controls 

Shift 

workers 

p 

value 

Mean score ± 

SD 

3.64 ± 

1.76 

3.12 ± 

1.54 
0.003 

 
Graph-4: Attention, Concentration and Working 

memory 
 

 
 

Table-4: Attention, Concentration and Working 

memory 

Attention, 

concentration 

working 

memory 

Day time 

Controls 

Shift 

workers 

p 

value 

Mean score ± SD 
5.64 ± 

3.17 

3.92 ± 

2.65 
0.005 

 

Visuo-Spatial Abilities: Mean score of shift 

workers is 2.92 ± 1.89 and 3.56 ± 1.17 by 

controls. p value is 0.46 considered non-

significant. 

 

Language- Confrontation, Repetition, and 

Fluency: Mean score obtained by shift workers is 

4.76 ± 2.67 and by controls was found to be 6.00 

± 3.97. p value of 0.35 is considered to be non-

significant. 

 
Graph-5: Executive functions 

 

Table-5: Executive functions 

Executive 

functions 

Day time 

controls 

Shift 

workers 

p 

value 

Mean 

score± SD 
4.00±2.32 3.4±1.94 0.005 

 

Orientation to time and place: Mean score 

obtained by shift workers is 6.00±3.74 and 

5.92±4.41 by controls. p value = 0.95 is 

considered to be insignificant. 

 

Discussion 

The present study was conducted on Shift 

Workers (Nursing Staff Working at KLE 

Hospital) to assess the effects of altered 

circadian rhythm on sleep quality and 

cognition among them compared with age and 

gender matched day time working controls. 

Results obtained showed GLOBAL PSQI 

score to be on a higher side for shift workers 

(nurses) as compared to the control 

population, showing poor sleep quality among 

shift workers over the past 1 month. Also, 

sleep duration was reduced among shift 

workers. Some previous studies done on shift 

emergency physicians have shown a 

significant percentage of the participants 

suffering from poor sleep quality [11]. 

 

The mean score of Montreal cognitive 

assessment test was lower among shift 

workers, below the normal score of 26 or 

over. While the control population fits into the 

normal category, showing that shift workers 

have cognitive impairments due to their 

altered circadian rhythm (disturbed sleep-

wake cycle). In short term memory recall 

mean score for nurses was comparatively 

lower than day time controls. Second 

component assessed was visuospatial abilities; 

mean score for nurses was lower than 

controls.  

 

Executive functions assessment was done in 

which nurses obtained a mean score 

significantly lower than controls getting a 

perfect score. The mean score obtained by 

nurses in attention, concentration and working 

memory was much lower to a score obtained 

by controls. Language component of 

cognition assessed showed nurses to have a 

mean score comparatively lower than controls 
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receiving a perfect score. The last component 

assessed was orientation to time and place in 

which both groups obtained a nearly perfect 

score, showing no association with the altered 

circadian rhythm. Hence, most components of 

cognition assessed were found to be significantly 

impaired. 

 

Studies have shown that Shift workers have an 

altered circadian rhythm and dyshomeostasis 

[12], make workers more prone to workplace 

accidents, with studies showing a boosted rate of 

accidents linked to the use of sharp instruments 

and items by medical personnel, as well as 

medication and diagnostic errors and increased 

patient death [13]. Several studies have 

mentioned fatigue to be the main disadvantage of 

shifts impairing cognitive performance, decrease 

in alertness [14]. The reason may be the relation 

observed between cognitive performance and 

frontal lobe that is vulnerable to sleep 

deprivation, generally night sleep. Studies have 

also linked sleepiness and fatigue to decreases in 

vigilance, reaction time, memory, information 

processing, and decision making, all of which are 

needed to safely and effectively perform a variety 

of work tasks [15].  

 

Decrease in sleep time creates some involuntary 

episodes called Micro Sleep lasting for around 

10-15 seconds, during which there is impairment 

in memory and alertness, resulting in errors while 

working [16]. Studies have also shown that sleep 

deprivation due to shift work can hasten 

neuroinflammation by selected markers and can 

subsequently lead to neuro-degeneration, as it is 

believed that there is alteration in neuro- 

protective markers and dominance of neuro-

inflammatory processes [17]. In addition, sleep 

deprivation can be responsible for loss of 

communication skills. Some also say that sleep 

deprivation reduces the ability to make sound 

decisions [18].  

 

In the current study also, I found that shift 

workers have disturbed circadian rhythm, poor 

sleep quality and majority of cognitive functions 

were impaired. However; contrary to most 

studies, some studies did not find any association 

between shift work and cognition in humans [19], 

hence studies at a larger scale are required to be 

conducted to establish relation between shift 

work and cognition. 

Conclusion 

The current study pointed out that in shift 

workers (the resultant fatigue), there was a 

significant reduction in cognitive functions, 

poor short-term memory recall, less 

visuospatial abilities, poor execution, lowered 

concentration as compared to day time 

working controls. These findings are related to 

the irregularities in the circadian rhythm and 

the natural cycle of sleep and waking, which 

in turn lead to reduced work performance and 

deteriorate cognitive abilities like, attention, 

executive functions, planning and 

concentration. 

 

Also; critical thinking, analytical reasoning 

and making quick decisions for patients' 

management like handling instruments, giving 

medication to patients, following orders etc. 

which are of utmost importance becomes 

questionable. Moreover, the sleep quality 

among nurses was poor, which was dependent 

on long working time and short resting time. 

However, there was no change observed in 

orientation to time and place. The work 

assigned to the studied sample of nurses 

requires them to possess qualities like 

adequate alertness and consistent 

performance. If the workers will not possess 

these qualities, the safety of work would be at 

risk. 

 

Implications 

Nursing skills are required for proper care and 

handling of the patients. There is need to set 

limits for working hours, preventive measures 

like improving lighting in the working 

environment, and letting staff members take a 

nap during the shift) should be taken based on 

scientific evidence to improve both patient’s 

safety and optimize nursing staff learning. So, 

there should be a proper protocol for work 

duties that should include an adequate rest 

period provided to them after a certain 

assigned period of work hours. 

 

Similarly, it also applies to senior and junior 

residents, attendants and other night- shift 

workers involved in critical care of the 

patients to provide proper care without 

significantly affecting themselves. 
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Limitations of research: The responses of all the 

participants may not be free from biases. 

Reducing working hours can impose loss to the 

organization and, therefore, may not be easily 

accepted in practice. 
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