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Abstract  

 

Background: 
Occupational stress and its impact on health have been increasingly recognized in 

various industries, including aviation. This cross-sectional study focuses on 

assessing perceived stress and salivary cortisol levels as potential contributors to 

cardio-metabolic syndrome among male airport workers.. 

Materials and methods: 
A total of 200 male participants, 100 regular night shift workers and 100 day shift 

workers ,aged 25 to 40 years, were randomly selected at Chennai International 

Airport. Perceived stress scale (PSS) used to estimate the stress levels among the 

participants. In addition, salivary cortisol levels were assessed from all the 

participants at morning, afternoon, and night. 

Results: 
Night workers exhibited significantly (p<0.05) higher PSS score (mean score of 

24) compared to day workers (mean PSS score of 13). Salivary cortisol patterns 

also differed significantly (p<0.05), with night workers displaying elevated 

cortisol levels during the night compared to day workers. The study further 

identified associations between night shift work(OR = 12.3, 95% CI: 1.54-27), age 

above 30 years (OR: OR = 2.05, 95% CI: 1.27-15.6), and physical inactivity (OR 

= 9.55, 95% CI: 5.95-15.33, p < 0.001), with the stress level, emphasizing 

potential risk factors. 
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Introduction 

Work-related stress is considered a major risk factor for the onset of physical and mental health 

disorders such as cardiovascular diseases, metabolic syndrome, depression, cognitive impairment 

and cancer1. Occupational stress and its impact on health have garnered considerable attention in 

various industries, including aviation2,3. In the recent times, the aviation industry has experienced 

significant growth in recent years, leading to increased demand for airport workers. Previous 

studies have explored the relationship between night shift work and cortisol dynamics, as well as 

the potential implications for long-term health outcomes4-6. The secretion of cortisol, regulated 

by the hypothalamic-pituitary-adrenal axis (HPA), exhibits a pronounced circadian pattern in 

humans7. Cortisol levels typically peak in the early morning following sleep, decline gradually 

throughout the day, and reach a nadir during the early part of the night. This diurnal variation 

includes a distinct phenomenon known as the(HPA), characterized by a rapid surge in cortisol 

levels within the first 30-45 minutes after awakening8,9. The CAR has garnered significant 

attention due to its association with various physiological and psychological factors, including 

cardiovascular health, obesity, autoimmune disorders, chronic stress, and psychological well- 

being10-13.Salivary cortisol assessment has emerged as a reliable indicator of unbound cortisol 

levels in blood, widely utilized in psychoneuroendocrinology14. Its non-invasive nature and 

correlation with plasma-free cortisol concentration make it an appealing biomarker for assessing 

psychosocial stress and associated mental disorders, reflecting HPA axis activity15. Salivary 

cortisol exhibits a robust circadian rhythm, peaking in the morning post-awakening and declining 

throughout the day. The ease of saliva collection, coupled with its suitability for self-collection, 

enhances its practicality for research and clinical applications16.There is a lack of research 

examining the association between night shift work and perceived stress levels among airport 

workers. 

Aim & Objectives 

This study aims to address the knowledge gap by assessing the impact of night shift work on 

perceived stress and cortisol dynamics among airport workers. 
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Objectives 

a) To assess the perceived stress level among night shift workers using cohen’s Perceived Stress 

Scale. 

b) To measure the alteration in the salivary cortisol among the night shift workers using the 

salivary cortisol ELISA kit. 

Materials and methods 

Study Design: 

This cross-sectional study aims to assess the relationship between occupational stress, cortisol 

imbalance among male airport workers. 

Study setting: 

The study was carried out for six months at Sree Balaji Medical College and Hospital, Tamil 

Nadu. 

Sample size: 

The sample size of 200 participants for this study was determined based on calculations derived 

from a previous study and determined to be statistically significant. 

Study population: 

The study population consisted of permanent employees of Chennai International Airport, 

comprising 100 regular night shift workers with a 12-hour duty from 8 pm to 8 am, and 100 day 

shift workers with duty periods from 8 am to 8 pm, all with more than 3 years of experience. 

Participant Selection: 

A total of 200 male participants, aged 25 to 40 years, were randomly selected from permanent 

employees at Chennai International Airport. 

Inclusion criteria: 

Participants were included if they were male employees aged between 25 to 40 years, Permanent 

workers, willing to participate voluntarily. 
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Exclusion criteria: 

Participants were excluded if they had a history of chronic medical conditions affecting cortisol 

levels or stress perception, been diagnosed with psychiatric disorders affecting stress perception, 

consumed medications or substances known to influence cortisol levels. 

Study tool: 

 

Perceived Stress Scale 

The Perceived Stress Scale (PSS) was used to estimate stress levels among participants. The PSS 

consists of questions assessing perceived stress over the past month. Responses are scored on a 

Likert scale ranging from 0 to 4, with higher scores indicating higher perceived stress levels. A 

total PSS score is calculated by summing the scores of all items, with possible scores ranging 

from 0 to 40(17). 

Salivary cortisol 

The salivary cortisol level was estimated by salivary cortisol ELISA kit. Saliva samples were 

analyzed using standardized procedures, such as enzyme immunoassay or radioimmunoassay, to 

measure cortisol concentrations. 

Outcome measure: 

Basic demographic details like age,diet,sleep time, Body Mass Index , marital status,physical 

activity were collected( Table 1). 

Perceived Stress Scale 

All the 10 questions were explained to the participants and based on the calculated score , the 

participants were categorized to have low ,moderate and high stress . 

Salivary Cortisol Estimation 

Salivary cortisol levels were assessed from all participants at three time points: morning, 

afternoon, and night. Saliva samples were collected using specialized collection devices. 

Participants were instructed to refrain from eating, drinking, or brushing teeth for at least 30 
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minutes before sample collection. Cortisol patterns were analyzed to identify any differences 

between day and night shift workers. 

Statistical analysis: 

The data sets were analyzed using R software version 4.0.2. The normality of data was tested 

using the Kolmogorov-Smirnov test. A p-value of > 0.05 indicated normal Gaussian distribution. 

Independent sample t-test was done for normally distributed quantitative parameters where the 

mean values were compared between the study groups. Also the categorical outcomes were 

compared between study groups using Chi square test and Mann Whitney U test. Logistic 

regression was done to find the predictors for the stress among the participants. 

Ethical approval: 

The study protocol was approved by the Institutional Review Board (Ref. No. 

002/SBMCH/IHEC/2023/1904). Informed consent was obtained from all participants before data 

collection. Confidentiality of participant information was maintained throughout the study. 

Results 

The baseline characteristics presented in the Table 1 and revealed age-matched distribution 

among participants. Day workers demonstrated (Figure-1) lower PSS score with a mean score of 

13 (SD=10), while night workers reported significantly higher stress levels with a mean PSS 

score of 24 (SD=9) (p < 0.001). In terms of salivary cortisol levels (Figure-2), day workers 

exhibited a distinctive pattern with higher morning cortisol (10.4, SD=2.4) and lower afternoon 

cortisol (2.69, SD=1.26) compared to night workers (morning: 5.0, SD=2.9; afternoon: 1.67, 

SD=1.14) (p < 0.001). Moreover, night workers displayed markedly elevated cortisol levels 

during the night (2.37, SD=1.04) in contrast to day workers (0.64, SD=0.28), emphasizing the 

impact of shift work on cortisol secretion during different times of the day (p < 0.001). 

Salivary cortisol levels varied significantly among stress groups (Table 2). The Low Stress group 

exhibited higher morning (median 11.0) and afternoon (median 3.30) cortisol, while having 

lower nighttime cortisol (median 0.75), compared to Moderate and Severe Stress groups. These 

findings suggest a potential link between perceived stress and distinct diurnal cortisol patterns, 

highlighting the nuanced relationship between psychological stress and physiological responses. 
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The logistic regression analysis revealed notable associations between various factors and the 

outcome under investigation (Table 3). notably, night workers exhibited significantly higher 

odds (OR = 12.3, 95% CI: 0.54-279, p = 0.11) of the studied outcome compared to their day- 

working counterparts, suggesting a potential impact of work shift on the variable of interest. Age 

above 30 years was associated with increased odds (OR = 2.05, 95% CI: 0.27-15.6, p = [p- 

value]), indicating a potential age-related influence. Furthermore, physical inactivity 

significantly heightened the odds (OR = 9.55, 95% CI: 59.5-15.33, p < 0.001), highlighting the 

importance of physical activity in relation to the outcome. 

 

 

Table 1: 

 

Baseline Characteristics, PSS level and Salivary Cortisol between the Workers 

 

 

Characteristic 

Day Workers 

N = 100 

Night Workers 

N = 100 

 

p-value 

AGE 
   

 

0.9 < 25 yrs 35 (35%) 35 (35%) 

> 25 Yrs 65 (65%) 65 (65%) 

BMI 
   

<25 81 (81%) 68 (68%)  

 

0.08 25-30 12 (12%) 17 (17%) 

> 30 7 (7.0%) 15 (15%) 

MARITAL.STATUS 
   

 

0.8 Married 68 (68%) 70 (70%) 

Un married 32 (32%) 30 (30%) 

DIET 
  0.6 
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Non Vegetarian 72 (72%) 75 (75%)  

VEGETARIAN 28 (28%) 25 (25%) 

SLEEP.TIME 
   

 

0.001 < 5 hrs 19 (19%) 48 (48%) 

> 5 hrs 81 (81%) 52 (52%) 

PHYSICAL.ACTIVITY 
   

 

0.001 Active 63 (63%) 18 (18%) 

In Active 37 (37%) 82 (82%) 

 
 

Figure- 1: PSS level between the day and night workers 
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Figure-2: Salivary cortisol level between the day and night workers 

Table 2: Comparisons based on the PSS Level between the groups 

 

 

 

CHARACTERISTIC 

 

 

Overall, N = 

200 

Low Stress 

N = 76 

Moderate 

Stress 

N = 43 

Severe 

Stress N = 

81 

 

 

p- 

value 

AGE      

 

 

 

0.018 

< 25 yrs 70 (35%) 33 (43%) 18 (42%) 19 (23%) 

> 25 Yrs 130 (65%) 43 (57%) 25 (58%) 62 (77%) 

BMI      

 

 

 

 

 

<0.001 

<25 149 (74%) 76 (100%) 35 (81%) 38 (47%) 

25-30 29 (14%) 0 (0%) 8 (19%) 21 (26%) 

> 30 22 (11%) 0 (0%) 0 (0%) 22 (27%) 

MARITAL.STATUS      

 

 Married 138 (69%) 74 (97%) 31 (72%) 33 (41%) 
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Un married 62 (31%) 2 (2.6%) 12 (28%) 48 (59%)  

<0.001 

DIET      

 

 

 

<0.001 

Non Vegetarian 147 (74%) 36 (47%) 30 (70%) 81 (100%) 

VEGETARIAN 53 (26%) 40 (53%) 13 (30%) 0 (0%) 

SLEEP.TIME      

 

 

 

0.003 

< 5 hrs 67 (34%) 34 (45%) 17 (40%) 16 (20%) 

> 5 hrs 133 (66%) 42 (55%) 26 (60%) 65 (80%) 

PHYSICAL.ACTIVIT 

Y 

     

 

 

<0.001 Active 81 (40%) 74 (97%) 7 (16%) 0 (0%) 

In Active 119 (60%) 2 (2.6%) 36 (84%) 81 (100%)  

Salivary cortisol level 

Morning 

 

 

8.2 (3.8, 

11.1) 

 

 

11.0 (10.0, 

12.0) 

 

 

10.0 (5.2, 

11.0) 

 

 

 

 

3.1 (2.9, 5.5) 

 

 

 

 

<0.001 

 

Afternoon 

1.90 (1.00, 

3.10) 

3.30 (2.40, 

3.83) 

2.40 (1.90, 

2.50) 

1.00 (0.90, 

1.10) 

 

<0.001 

 

Night 

0.90 (0.60, 

2.30) 

0.75 (0.50, 

0.90) 

1.30 (0.60, 

2.30) 

1.90 (0.80, 

2.80) 

 

<0.001 

Group      

 

 

 

<0.001 

Day Workers 100 (50%) 61 (80%) 21 (49%) 18 (22%) 

Night Workers 100 (50%) 15 (20%) 22 (51%) 63 (78%) 
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Table 3: Logistics Regression for the predictors of the stress among the workers 
 

 

 

Characteristic OR1 95% CI1 p-value 

Group 
   

Day Workers Ref — 0.11 

Night Workers 12.3 0.54, 279 

AGE 
   

<30 Ref — 0.5 

>30 2.05 0.27, 15.6 
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BODY.MASS.INDEX 
   

<25 Ref — 
 

25-30 2.74 0.09, 82.3 0.6 

>30 1.36 0.03, 69.4 0.9 

SLEEP.TIME 
   

< 5hrs Ref — 0.5 

> 5hrs 0.34 0.01, 9.20 

PHYSICAL.ACTIVITY 
   

Active Ref — <0.001 

In Active 9.55 59.5, 15.33 

1OR = Odds Ratio, CI = Confidence Interval 

 

Discussion 

The aim of this study was to investigate the impact of shift work on perceived stress and diurnal 

cortisol patterns in day and night workers. Our findings revealed that night workers reported 

significantly higher stress levels and cortisol secretion patterns compared to day workers. 

According to Saedkanah et al18, Lindholm et al19 and Bostock et al20 work-related stress, 

particularly from night-shift work, disrupts circadian rhythms and may impact disease 

pathogenesis. A study by Huang et al21 explored stress responses among security guards through 

salivary cortisol and blood pressure evaluation and Gerding et al22 study findings reveal 

significant cortisol level alterations, with increased levels during night shifts and notable 

cardiovascular work stress. Our study supports the above statement as it involves the night shift 

workers and concerned in finding the alteration in the salivary cortisol level. Helena et al 23 

investigated the impact of irregular shift work on variations, suggesting sensitive markers for 

severe stress-related hormonal responses among Finnish media workers, finding a higher cortisol 

awakening response in those with irregular shifts compared to regular daytime work. Irregular 

shift work, combined with severe stress and insufficient sleep, independently contribute to 
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heightened cortisol excretion after waking, potentially posing long-term health risks reported by 

Zhang et al 24 and Khosravipour et al 25 . This study coincides with the above findings as the 

participants involved, who work in night duty are found to have stress.A study by Moreno et al26 

among the male pilots found that early shifts led to higher cortisol increase upon awakening, 

greater overall cortisol output, and slower decline compared to late shifts or rest days, despite 

shorter sleep duration and increased stress. Another finding by Yan et al 27suggest a significant 

influence of early work shifts on the diurnal cortisol rhythm regardless of subjective mood or 

sleep duration. The results gained from our study exhibited that there is an increased salivary 

cortisol level for those who work in the regular night shifts and favours the above research study. 

A multicentric study by Zhang et al28 and Li et al 29 examined cortisol rhythm in midwives with 

regular and irregular shift patterns, finding significant differences in cortisol levels despite equal 

weekly working hours, suggesting greater cortisol inhibition in those with irregular shifts. Night- 

shift work imposes abrupt changes in sleep and light-dark exposure, disrupting the endogenous 

circadian system and causing misalignment with the external environment reported by Kim et al 

30. Li et al 31 found that both simulated experiments and field studies indicate the resistance of 

the circadian system to adapt from a day- to a night-oriented schedule, leading to internal 

desynchronization among various circadian rhythms. This disruption extends beyond canonical 

clock genes to affect gene expression, metabolites, and overall health, contributing to increased 

risk of medical conditions revealed by Restrepo et al 32. Despite some adaptation, most rhythmic 

transcripts in the human genome remain adjusted to a day-oriented schedule, while metabolites 

shift by several hours when working nights, exacerbating circadian and sleep-wake disturbance 

reported by Perez et al 33.Our study has significant implications for occupational health and 

safety, as it provides valuable insights into the potential health risks associated with shift work. 

Our findings can inform the development of interventions to mitigate the negative effects of shift 

work on workers' stress levels and overall well-being. 

Limitations 

Our study has limitations, including a small sample size and the potential for selection bias, 

which may impact the generalizability of our findings. Further research is needed to confirm our 
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findings and to explore the potential confounding factors that may impact the relationship 

between shift work, stress, and cortisol secretion patterns. 

 

Conclusion 

In conclusion, the present study underscores the significant impact of shift work on stress levels 

and cortisol secretion patterns among workers, highlighting the need for further research to 

explore potential interventions and support systems for this vulnerable population. Future Scope: 

Future research could investigate the long-term effects of shift work on stress-related outcomes 

and explore the efficacy of personalized interventions, such as stress management training and 

flexible work schedules, in mitigating the negative impact of shift work on worker well-being. 
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