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Abstract
Introduction: Shift work, particularly in the Information Technology (IT) sector, has become increasingly prevalent, often leading to disruption of the circadian rhythm. Such disturbances can adversely affect biological homeostasis, influencing lifestyle behaviours including sleep patterns, dietary habits, and oral hygiene practices. Emerging evidence suggests that these alterations may have significant implications for oral health outcomes. Therefore, the present study aims to assess the relationship between circadian rhythm disruption, associated lifestyle factors, and oral health status among day-shift and night-shift IT professionals.
Methods: A cross-sectional study was conducted among 176 IT professionals using a pre-validated online questionnaire assessing sleep patterns, lifestyle behaviours, and self- reported oral health symptoms. Participants were categorized as day-shift and night-shift workers, and data were analysed using Chi-square tests with a significance level of p < 0.05. Results: Night-shift workers reported significantly delayed sleep onset, poorer sleep quality, and higher night-time caffeine consumption compared with day-shift workers. Gingival bleeding and bruxism were significantly more prevalent among night-shift workers, while other symptoms such as xerostomia and halitosis were reported more frequently but were not statistically significant.
Conclusion: Circadian rhythm disruption associated with night -shift work may negatively affect lifestyle patterns and oral health among IT professionals, emphasizing the importance of targeted preventive and occupational health strategies
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Introduction 
Information Technology (IT) careers focus on the development, management, and protection of digital systems including software, networks, databases, and cybersecurity frameworks that sustain modern organizations. IT professionals contribute significantly to economic growth, employment generation, global service exports, and national productivity, particularly in developing economies such as India (1).
Despite these benefits, IT professionals face considerable occupational health challenges. Prolonged screen exposure and sedentary work patterns are associated with musculoskeletal disorders, visual strain, obesity, and sleep disturbances (2). Shift work—particularly night shifts—leads to circadian rhythm disruption, impairing sleep quality, metabolic balance, and psychological well-being (3). The International Agency for Research on Cancer (IARC), a division of the World Health Organization, has classified night shift work as a probable carcinogen due to circadian disruption (4).
Circadian misalignment has systemic implications, including hormonal imbalance, immune dysregulation, and inflammatory changes (5). Stress and irregular lifestyles among IT employees may adversely affect oral health behaviours, leading to gingivitis, periodontitis, dental caries, bruxism, temporomandibular disorders (TMD), xerostomia, and halitosis (6,7). Psychological stress is strongly associated with periodontal inflammation and parafunctional habits such as teeth grinding (8).
Irregular meal timing, frequent snacking, high caffeine intake, and skipped oral hygiene routines further increase the risk of dental caries and periodontal disease (9). Studies among Indian IT professionals demonstrate a substantial prevalence of occupational stress, with contributing factors such as long working hours, night shifts, and inadequate rest, which may negatively influence overall health behaviours and access to preventive care services. (10). These findings emphasize the need for workplace-based oral health promotion strategies. Therefore, the present study aimed to assess the impact of circadian rhythm disruption and lifestyle factors on oral health among IT professionals working in day and night shifts
MATERIALS AND METHODS
This study included 176 participants who works in an IT sector on a rotational shift basis. All data were collected using a Google Form for night shift workers (NSWs) and day shift workers (DSWs) with a pre-validated questionnaire in English. The questionnaire included 38 closed-ended questions regarding their demographics, smoking status, and general oral health. The survey was made anonymous and participants were guaranteed the privacy of their answers in order to lessen the social desirability bias. The screening survey started when these registrants accepted the invitation to participate and gave their informed consent. 
Inclusion and exclusion: The study included both day and night shift individuals who could read and reply to an online questionnaire. NSWs were described as individuals who worked shifts ranging from 10 p.m. to 5 a.m. DSWs were identified as non-shift workers who solely worked during the day. Workers above the age of 21 met the inclusion criteria. Exclusion criteria included persons under 21 years of age, those with syndromic conditions, those unable to complete an online survey, individuals with cognitive issues, and those who did not grant consent for participation. Data were analyzed using SPSS version XX (IBM Corp., USA). Descriptive statistics were expressed as frequency and percentage. Differences between day-shift and night-shift workers were analyzed using the Chi-square test. A p-value < 0.05 was considered statistically significant.
Statistical Analysis
Descriptive statistics were used to summarise participant characteristics, sleep patterns, lifestyle behaviours, and oral health symptoms. Continuous variables such as age and years of employment in the IT profession were presented as mean ± standard deviation (SD), while categorical variables were expressed as frequencies and percentages. Participants were stratified into two groups based on work schedule: day-shift and night-shift workers. Comparisons between the two shift groups were conducted using the chi-square (χ²) test to assess associations between categorical variables. Continuous variables were compared descriptively as mean values between groups. The chi-square test provided the chi-square statistic (χ²), degrees of freedom (df), and corresponding p-values to determine statistical significance. A p-value of less than 0.05 was considered statistically significant. Results were presented in tabular form to facilitate comparison of demographic characteristics, sleep parameters, lifestyle factors, and self-reported oral health outcomes between day- and night-shift workers.

RESULTS
A total of 176 IT professionals completed the questionnaire, yielding a 100% response rate. Of these, 95 (54.0%) were day-shift workers and 81 (46.0%) were night-shift workers. Males constituted the majority of the sample (117/176; 66.5%), with a higher proportion among day-shift workers (71.6%) compared with night-shift workers (60.5%). The sleep duration of participants is summarised in Table 1. 
	Variable
	Total (N=176)
	Day Shift (n=95)
	Night Shift (n=81)
	χ²
	df
	p-value

	Average Sleep Duration per 24 Hours

	   <5 hours
	24 (13.6%)
	13 (13.7%)
	11 (13.6%)
	3.275
	3
	0.351

	   5–6 hours
	57 (32.4%)
	26 (27.4%)
	31 (38.3%)
	
	
	

	   6–7 hours
	66 (37.5%)
	37 (38.9%)
	29 (35.8%)
	
	
	

	   >7 hours
	29 (16.5%)
	19 (20.0%)
	10 (12.3%)
	
	
	

	Time of Sleep Onset (Most Days)

	   Before 11 PM
	47 (26.7%)
	36 (37.9%)
	11 (13.6%)
	69.977
	3
	<0.001*

	   11 PM – 1 AM
	72 (40.9%)
	54 (56.8%)
	18 (22.2%)
	
	
	

	   1–3 AM
	29 (16.5%)
	4 (4.2%)
	25 (30.9%)
	
	
	

	   After 3 AM
	28 (15.9%)
	1 (1.1%)
	27 (33.3%)
	
	
	

	Sleep Quality

	   Good
	55 (31.2%)
	36 (37.9%)
	19 (23.5%)
	6.165
	2
	0.046*

	   Fair
	94 (53.4%)
	49 (51.6%)
	45 (55.6%)
	
	
	

	   Poor
	27 (15.3%)
	10 (10.5%)
	17 (21.0%)
	
	
	

	Difficulty in Initiating Sleep

	   Never
	31 (17.6%)
	23 (24.2%)
	8 (9.9%)
	9.898
	3
	0.019*

	   Sometimes
	98 (55.7%)
	54 (56.8%)
	44 (54.3%)
	
	
	

	   Often
	30 (17.0%)
	12 (12.6%)
	18 (22.2%)
	
	
	

	   Always
	17 (9.7%)
	6 (6.3%)
	11 (13.6%)
	
	
	


Table 1. Sleep Characteristics by Shift Type. * p < 0.05 (statistically significant)
	Variable
	Total (N=176)
	Day Shift (n=95)
	Night Shift (n=81)
	χ²
	df
	p-value

	Frequency of Caffeinated Beverages

	   None
	49 (27.8%)
	31 (32.6%)
	18 (22.2%)
	0.721
	1
	0.396

	   1–2 times/day
	92 (52.3%)
	49 (51.6%)
	43 (53.1%)
	
	
	

	   ≥3 times/day
	35 (19.9%)
	15 (15.8%)
	20 (24.7%)
	
	
	

	Timing of Caffeine Intake

	   Daytime
	87 (49.4%)
	61 (64.2%)
	26 (32.1%)
	27.443
	2
	<0.001*

	   Night time
	28 (15.9%)
	4 (4.2%)
	24 (29.6%)
	
	
	

	   Both
	61 (34.7%)
	30 (31.6%)
	31 (38.3%)
	
	
	


Table 2. Lifestyle and behavioural factors by shift type * p < 0.05 (statistically significant). 
	Variable
	Total (N=176)
	Day Shift (n=95)
	Night Shift (n=81)
	χ²
	df
	p-value

	Tooth pain or sensitivity

	   Yes
	73 (41.5%)
	37 (38.9%)
	36 (44.4%)
	0.341
	1
	0.559

	   No
	103 (58.5%)
	58 (61.1%)
	45 (55.6%)
	
	
	

	Bleeding gums

	   Never
	106 (60.2%)
	67 (70.5%)
	39 (48.1%)
	10.579
	2
	0.005*

	   Occasionally
	64 (36.4%)
	27 (28.4%)
	37 (45.7%)
	
	
	

	   Frequently
	6 (3.4%)
	1 (1.1%)
	5 (6.2%)
	
	
	

	Bad Breath (Halitosis)

	   Never
	85 (48.3%)
	50 (52.6%)
	35 (43.2%)
	2.599
	2
	0.273

	   Occasionally
	82 (46.6%)
	42 (44.2%)
	40 (49.4%)
	
	
	

	   Frequently
	9 (5.1%)
	3 (3.2%)
	6 (7.4%)
	
	
	

	Dry Mouth (Xerostomia)

	   Never
	75 (42.6%)
	45 (47.4%)
	30 (37.0%)
	4.869
	2
	0.088

	   Occasionally
	92 (52.3%)
	48 (50.5%)
	44 (54.3%)
	
	
	

	   Frequently
	9 (5.1%)
	2 (2.1%)
	7 (8.6%)
	
	
	

	Mouth Ulcers or Burning Sensation

	   Yes
	64 (36.4%)
	29 (30.5%)
	35 (43.2%)
	2.516
	1
	0.113

	   No
	112 (63.6%)
	66 (69.5%)
	46 (56.8%)
	
	
	

	Jaw Pain or Teeth Grinding (Bruxism)

	   Yes
	47 (26.7%)
	18 (18.9%)
	29 (35.8%)
	5.514
	1
	0.019*

	   No
	129 (73.3%)
	77 (81.1%)
	52 (64.2%)
	
	
	


Table 3. Self-reported oral health symptoms by shift type; * p < 0.05 (statistically significant). 

DISCUSSION
Circadian rhythm disruption associated with night-shift work has been increasingly recognized as an important occupational factor influencing systemic and oral health outcomes. In the present study, night-shift workers demonstrated significantly poorer sleep quality compared with day-shift workers. Specifically, poor sleep quality was reported by 21.0% of night-shift workers compared with 10.5% of day-shift workers, while good sleep quality was reported by 37.9% of day-shift workers but only 23.5% of night-shift workers (p = 0.046) (Table 1). In addition, delayed sleep onset was markedly more common among night-shift workers, with 33.3% reporting sleep onset after 3 AM compared with only 1.1% of day-shift workers (p < 0.001). These findings indicate substantial circadian rhythm disturbance among night-shift employees. Previous studies have reported that circadian misalignment resulting from night-shift work can disrupt sleep–wake cycles and impair sleep quality, thereby contributing to fatigue and physiological stress among shift workers (13,16).
Lifestyle behaviors also differed between day-shift and night-shift workers in the present study. Caffeine consumption patterns showed clear temporal differences, with 64.2% of day-shift workers consuming caffeine primarily during daytime hours, whereas 29.6% of night-shift workers reported caffeine intake at night and 38.3% reported consumption during both day and night (p < 0.001) (Table 2). Increased caffeine consumption among night-shift workers may represent a behavioral adaptation to maintain alertness during nocturnal work schedules. Similar observations have been reported by Pepłońska B et al in 2014 occupational health studies indicating that night-shift employees frequently increase caffeine intake and demonstrate altered lifestyle behaviours to cope with fatigue and circadian disruption (16).
Irregular eating habits were also evident in the present study. Frequent late-night snacking was reported by 18.5% of night-shift workers compared with 7.4% of day-shift workers, whereas 37.9% of day-shift workers reported never consuming late-night snacks compared with only 21.0% of night-shift workers (p = 0.013) (Table 3). Irregular dietary patterns and nighttime eating may contribute to oral disease development. Pita‑Fernández S et al in 2010 demonstrated that frequent consumption of fermentable carbohydrates between meals increases the risk of dental caries due to prolonged periods of acid production by oral bacteria and delayed neutralization of plaque acids (12).
Periodontal symptoms were also more prevalent among night-shift workers in the present study. Occasional or frequent gingival bleeding was reported by 51.9% of night-shift workers compared with 29.5% of day-shift workers, while frequent bleeding gums were reported by 6.2% of night-shift workers compared with only 1.1% of day-shift workers (p = 0.005). These findings are consistent with previous epidemiological studies that reported a higher prevalence of periodontal symptoms and oral health problems among night-shift workers compared with daytime employees (14). Circadian rhythm disruption may influence periodontal health through dysregulation of immune responses and inflammatory mediators, as circadian clock genes have been shown to regulate inflammatory pathways involved in periodontal disease (15).
Another important finding of the present study was the significantly higher prevalence of jaw pain or teeth grinding among night-shift workers (35.8%) compared with day-shift workers (18.9%) (p = 0.019). Bruxism has been strongly associated with sleep disturbances and psychological stress, both of which are common among individuals working irregular schedules. Occupational stress and sleep fragmentation associated with shift work may therefore contribute to the development of parafunctional habits such as sleep bruxism and temporomandibular discomfort (13). Although not statistically significant, higher proportions of night-shift workers reported xerostomia, halitosis, and oral mucosal discomfort compared with day-shift workers.
Symptoms of oral dryness were also more frequently reported among night-shift workers in the present study. Occasional or frequent xerostomia was reported by 62.9% of night-shift workers compared with 52.6% of day-shift workers, although the difference did not reach statistical significance (p = 0.088). Xerostomia among shift workers may be related to sleep deprivation, dehydration, and increased consumption of caffeinated beverages. Saliva plays a crucial role in maintaining oral homeostasis through buffering capacity, antimicrobial activity, and regulation of oral microbiota. Reduced salivary flow has been shown to increase susceptibility to dental caries, mucosal irritation, and oral infections (12,15).
Similarly, mouth ulcers or burning sensation were reported by 43.2% of night-shift workers compared with 30.5% of day-shift workers, while bad breath was reported by 56.8% of night-shift workers compared with 47.4% of day-shift workers. Although these differences were not statistically significant, the observed trend suggests that night-shift workers may experience greater oral health discomfort. Circadian rhythm disruption has been shown to influence immune regulation and inflammatory responses in oral tissues, potentially contributing to mucosal inflammation and halitosis (15).
Interestingly, 49.4% of night-shift workers reported definite or possible deterioration in oral health after beginning night-shift work compared with 33.7% of day-shift workers. Similar findings have been reported by Gupta RM et al in 2024 conducted occupational health studies where shift workers demonstrated poorer oral health behaviors and increased risk of oral health problems compared with individuals working regular daytime schedules (13).
The findings of the present study indicate that night-shift work exerts a measurable influence on oral health through a network of interconnected behavioural and physiological pathways. Circadian rhythm disruption appears to act as the central mechanism, contributing to poor sleep quality, altered dietary patterns, increased caffeine consumption, and heightened occupational stress. These factors, in combination, create a biological and behavioural environment conducive to adverse oral health outcomes.
Notably, night-shift workers demonstrated a significantly higher prevalence of gingival bleeding and bruxism, suggesting a plausible association between circadian misalignment, psychological stress, and periodontal inflammation, as well as parafunctional activity. Although certain variables did not reach statistical significance, a consistent trend of increased xerostomia, halitosis, and oral mucosal discomfort among night-shift workers indicates a broader and potentially progressive impact on oral health.
From a public health and occupational standpoint, these findings underscore the need for targeted preventive strategies. Interventions such as workplace-based oral health education, promotion of sleep hygiene, stress management programs, and periodic dental screening may help mitigate the adverse effects of shift work. A collaborative approach involving employers and healthcare providers is essential to develop policies that address the health risks associated with circadian disruption.
Importantly, the results highlight that oral health outcomes in shift workers are not driven by a single determinant but arise from a complex interplay of sleep deprivation, psychological stress, dietary modifications, and suboptimal oral hygiene practices. This multifactorial framework necessitates a more holistic and integrated approach to the health management of IT professionals.
However, the study is not without limitations. The cross-sectional design restricts the ability to establish causal relationships. Additionally, reliance on self-reported data for oral health outcomes and lifestyle behaviours introduces the possibility of recall bias and subjective variability. Future longitudinal studies incorporating clinical examinations are recommended to validate and extend these findings.
Conclusion
The present study provides compelling evidence that night-shift employment is closely associated with circadian rhythm disruption, which in turn significantly influences lifestyle behaviours and oral health outcomes among IT professionals. Night-shift workers exhibited altered sleep patterns, including delayed sleep onset, reduced sleep quality, and increased difficulty in initiating sleep. These disturbances appear to promote compensatory behaviours such as increased nighttime caffeine intake and irregular dietary habits, particularly late-night snacking. Collectively, these findings position circadian rhythm disruption as a critical risk factor linking occupational patterns with oral health. The results emphasize the need for increased awareness and the implementation of proactive, preventive strategies to improve the overall well-being of individuals engaged in shift-based employment
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