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Abstract 
Background: Rotational work force is necessary for round the clock nursing care given to the patients admitted in the hospital. These work 

forces are thus at risk of altered circadian rhythm which may lead to physiological and psychological disturbances. Rotational work has been 

suggested to enhance the cognitive decline in humans; however, there are contradictory evidence are also present. Aim: To evaluate the cognitive 

impact of rotational work schedule by performing trail making test (TMT) and to assess the health-related problems among the health care 

workers. Materials & Methods: The present case control cross sectional study was conducted in the department of Physiology of Subharti 

Medical College & hospital, Meerut, Uttar Pradesh. The study population comprised of 100 healthy adult nursing staff of both the sexes. Out of 

100 study subjects, 50 were working in routine day schedule and the remaining was working in rotational schedule. All the participants were 

subjected to complete the trail making test both A and B. The time taken to complete the test by each individual was recorded. The data was 

analysed using SPSS software. Results: The present study revealed that the time taken to complete the trail making test B was significantly 

higher in rotational duty workers compared to day duty workers with a p value of 0.010, while for TMT -A, the difference was statistically 

nonsignificant with a p value of 0.067. We found a positive correlation between age, duration of work with that of TMT-A and TMT-B score. 

Various health related complaints like gastric upset, poor sexual performance, generalised body ache etc were more common among the rotational 

workers. Conclusion: The individuals involved in rotational work pattern exhibited negative impact on the overall health status especially the 

cognitive decline. 
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Introduction 

To ensure round the clock care to the patients, hospitals require their 

health care personnel to work on rotational basis. Nurses form an 

important component of the health care system for the proper delivery 

of health care services which involves critical responsibilities related 

to patient care. Nursing personnel in the hospital commonly work on 

rotating work schedule. Due to the critical nature of their 

responsibilities, they encounter various hardships including various 

psychological effects associated with the rotating work pattern.  

Rotating work pattern including night shift in particular, has been 

implicated for the disruption of circadian rhythms, leading to altered 

sleep and biological functions affecting the physical, psychological 

well-being and work performance[1-3]. Rotational work pattern 

causing sleep alterations have been incorporated among the Circadian 

Rhythm Sleep-Wake Disorders, especially among the night shift 

workers[4]. Factors such as smoking, chronically poor sleep patterns, 

and psychological stress have been associated with accelerated 

cognitive aging[5]. 

Trail making test (TMT) may be used to assess the neurological 

deficits and level of cognitive impairment[6,7].  
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The TMT is a concise neuropsychological test which uses paper and 

pencil and often used for screening of cognitive impairment[8]. TMT 

consists of part A and part B. Part A is a good measure of rote 

memory whereas part B is generally quite sensitive to executive 

functioning[9]. 

Thus, the present study was aimed to investigate the correlation 

between rotational work pattern and neurodegenerative impairment on 

the health care workers with the help of trail making test (TMT)[10]. 

Various health related problem like sleep disturbances, distress and 

fatigue of health care workers especially rotational duty workers are 

still misinterpreted[3]. Thus, the knowledge of cognitive aspects of 

asynchronous work pattern is important to improve their health status 

and work performance.   

 

Materials and methods 

A cross-sectional case control study was conducted in the department 

of physiology of Subharti Medical college and its associated Hospital. 

A total of 100 healthy adult male and female nurses who volunteered 

themselves for the study were included in the study. Informed consent 

was obtained from the volunteers before the start of study. The study 

was conducted after approval of ethical committee of Subharti 

Medical College.  

The subjects were divided into two groups – Rotational duty workers 

and Day duty workers consisting of 50 in each group. In the group 

comprising of rotational duty workers there were 32 male and 18 

female nurses, whereas in the group of day duty workers there were 

16 male and 34 female nurses. The duty of the rotational workers 
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were in three regular rotating shifts from 8AM-2PM, 2PM-8PM and 

8PM-8AM. Day duty workers comprised of those nurses who were 

working only during day time from 9AM-5PM. All the participants 

included in the present study were non-smokers or occasional 

smokers and have been doing their respective duty for a period of 3 

years or more.  

Under descriptive study design, interview schedule was used for the 

present study for collection of data related to work pattern and health 

related problems. Beside general information, specific information 

was collected by framing statements on health-related problems 

within the last six months.The psychological test using trail making 

test (TMT) were performed at the end of their respective schedule to 

ascertain attention, speed and mental flexibility. Trail making test 

consisted of part A and B[11,12]. Both parts of the Trail Making Test 

consisted of 25 circles distributed over a sheet of paper. In Part A, the 

circles are numbered 1– 25, and the examinee draws lines to connect 

the numbers in ascending order. In Part B, the circles included both 

numbers (1–13) and letters (A–L); as in Part A, the examinee draws 

lines to connect the circles in an ascending pattern, but with the added 

task of alternating between the numbers and letters (i.e., 1-A-2-B-3-C, 

etc.). The examinee was instructed to connect the circles as quickly as 

possible, without lifting the pen or pencil from the paper. The time 

was recorded as the examinee connects the "trail." If the examinee 

made an error, it was pointed out immediately and allowed to correct 

it. Results for both TMT-A and B were reported as the number of 

seconds required to complete the task; therefore, higher scores reveal 

greater impairment. According to the TMT directions for 

administration, an average score for TMT part A is 29 seconds and a 

deficient score is greater than 78 seconds. For the TMT part B, an 

average score is 75 seconds and a deficient score is greater than 273 

seconds. 

Statistical Analysis 

Data were analysed using SPSS version 28 windows. Comparisons 

were done between basal values of both the groups by applying 

student’s t-test (unpaired). Statistical significance level was 

considered as p<0.05. 

 

Results 

Result of present study showed that rotational duty workers were 

relatively younger and exhibited a significantly higher BMI than the 

day duty workers. The average duration of work of day and rotational 

duty workers in years was 6.86 ± 2.399 and 5.64 ± 2.038 respectively. 

All the participants were able to complete both the trail making test A 

and B. No significant difference was observed in time taken to 

complete the TMT-A among the two groups with a p-value of 0.067. 

While the time taken to complete the TMT-B was significantly higher 

among rotational workers compared to day workers with a p-value of 

0.010. [Table 1] 

Main pearson’s correlation of age with TMT-A and TMT-B score 

demonstrated a significant positive correlation with participants 

required more time to complete with increasing age. The correlation 

coefficient (r value) for TMT-A was 0.445 and 0.376, while for TMT-

B was 0.403 and 0.540 in day duty and rotational duty workers 

respectively. [Table 2] 

Main pearson’s correlation of duration of work in years with TMT-A 

and TMT-B score demonstrated a significant positive correlation in 

both the groups. The r value for TMT-A was 0.528 and 0.587, while 

for TMT-B it was 0.611 and 0.762 in day duty and rotational duty 

workers respectively. [Table 3] 

The perceived health complaints among rotational workers showed 

increased stressed level. Out of 100 study population, 40% of the day 

duty workers had complaints of digestive disturbance, 8% 

experienced poor sexual performance and 38% experienced headache, 

backache and generalised muscle ache while in rotational duty 

workers it was 48%., 20% and 66% respectively. [Fig.1] 

 

Table 1: Description of different variables among the groups 

Variables Day duty workers (n= 50) Rotational duty workers (n=50) p-value 

Mean ± SD Mean ± SD 

Age 35.70 ± 6.377 33.58 ± 4.887 0.065 

BMI 23.295 ± 3.22 24.6829 ± 2.623 0.020 

Duty in years 6.86 ± 2.399 5.64 ± 2.038 0.007 

TMT-A 33.62 ± 9.961 37.18 ± 9.218 0.067 

TMT-B 75.04 ± 16.239 85.62 ± 23.455 0.010 

BMI - Body mass index, TMT - Trail making test 

p<0.05-significant, p<0.001-very significant 

 

Table 2: Main pearson’s correlation of Age in years with TMT-A and TMT-B score in both the groups 

Parameters 

 

Day duty workers (n=50) Rotational duty workers (n=50) 

r value P value r value p value 

TMT-A 0.445 .001 0.376 .007 

TMT-B 0.403 .004 0.540 <0.001 

TMT - Trail making test 

r - Pearson’s correlation coefficient 

p<0.05-significant, p<0.001-very significant 

 

Table 3: Main pearson’s correlation of Duration of work with TMT-A and TMT-B score in the two groups 

Parameters 

 

Day duty workers (n=50) Rotational duty workers (n=50) 

r value p value r value p value 

TMT-A 0.528 <0.001 0.587 <0.001 

TMT-B 0.611 <0.001 0.762 <0.001 

TMT - Trail making test 

r - Pearson’s correlation coefficient 

p<0.05-significant, p<0.001-very significant 
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Fig. 1:  Health complaints/symptoms among the subjects 

 

Discussion 

Since considerably large number of our workforce is involved in 

rotational work schedule it is imperative to study its impact on 

physical and mental status of the individual. Various studies have 

revealed that rotational workers are more at risk for multiple diseases 

like cardiovascular diseases, diabetes mellitus, breast cancer etc[13-

15]. However, information regarding rotational work pattern and its 

effect on parameters of brain health is still in its early stage. In the 

present study, we compared the Trail making test in both the groups 

to see the level of attention, speed and mental flexibility. All the 

participants in our study were able to complete this test as the 

participants were fairly educated, though their mother tongue was not 

English. In various studies, the time to complete the test was inversely 

related to the educational status of the participants[16,17]. 

In our study, it was found that the work pattern influences the time 

taken to complete TMT A & TMT B test. Rotational workers took 

more time to complete the trail making task both A and B with a p 

value of 0.067 and 0.010 respectively compared with the day workers. 

A study by Olga E. Titova et al observed that current and recent 

former shift workers performed worse on the TMT than nonshift 

workers[18].Jessica Sun et al studied the cognitive performance of the 

health officers of emergency department by the Trail Making Test and 

found that shift workers took more time to complete TMT. Their 

study suggested decline in cognitive performance, which may have 

implication in providing the quality health care[19].Several previous 

studies do not suggest any correlation between rotational work pattern 

and cognitive decline. Devore et al., did a study on nurses and did not 

find association between night shift work and cognitive function in 

their later life[20]. Similarly, another study by Machi et al, on 13 

emergency physicians did not find changes in TMT performance 

before and after shifts[21].The findings of our study suggest that the 

rotational workers are more prone to various other health related 

problems like bowel upset, poor sexual performance, increased 

frequency of smoking, headache, backache and generalised muscle 
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ache etc. A study by Matheson et al concluded that various 

gastrointestinal disorders like dyspepsia, gastritis, colitis, peptic ulcer, 

indigestion, appetite disorders, irregular bowel movements, 

constipation, heartburn, pain, abdominal rumblings, flatulence and 

gastro-duodenitis are associated with shift work[22]. 

Limitations 

The present study tried to evaluate the neurological impact of 

rotational work pattern using TMT scoring system. A study may be 

conducted to evaluate the cognitive decline by brain mapping using 

magnetic resonance imaging (MRI) of brain. A study involving 

similar type of workers may be conducted in other big hospitals where 

there is heavy footfall of patients. Also, Prospective research 

involving larger sample size collected from other Rotational workers 

like BPO employees, Police personnel etc can be done to investigate 

this topic in greater depth.  

Conclusion 

The present study highlights the neuropsychological and other health 

related issues faced by the rotational workers involved in providing 

24 hour health care services. The altered pattern of sleep would have 

caused circadian desynchronisation resulting in increased time to 

complete the trail making test. As the job of nursing profession 

requires a lot of competency and attentiveness in order to provide 

desirable health care services, they need frequent health assessment 

and timely intervention to get better output and avoid worse outcome. 

Thus, we can conclude that if a rotational health force is treated with 

respect and its well-being is taken care of, it could improve the quality 

of life both for workers as well as for patients. 
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