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 Background: According to the International agency for Research on Cancer (IARC) 
night shift work is classified as a probable human carcinogen with an impact of 
approximately 15~20% of the workforce across the world. The Circadian disruption 
arising from night shift work suppresses secretion of melatonin, dysregulation of 
estrogen metabolism and changes the clock gene expression that have been proposed 
to be linked with Breast cancer development. 
Objective: To review on the existing epidemiological evidence on the association 
between Risk of Breast cancer and night shift working women, policy 
recommendations and occupational health outcomes for Indian Women 
Methods: A comprehensive narrative review was conducted using Pubmed, Scopus, 
Google Scholar, and the WHO index, Peer-reviewed studies published between 2000 
– 2026. 
Key Findings: There is a significant association between long duration of night shift 
work and increased breast cancer risk (Relative risk ~1.086 per 5-year increment of 
exposure). Workers with rotating shift has higher circadian disruption and risks of 
developing breast cancer compared to permanent night shift work. IARC 2019 
monograph classifies night shift work as a probable human carcinogen under Group 
2A. Longitudinal data for India-specific studies is still limited. 
Conclusion: With increasing night shift jobs in India and Breast cancer being the 
leading cause of neoplasm among Indian Women there is definite need for 
occupational policies ensuring women welfare and more clinical research on the same 
to be done on a larger scale with more longitudinal study. 
Keywords: Night shift work; circadian disruption; breast cancer; Indian women; 
occupational health; melatonin; carcinogenesis 

 

1. Introduction 

Breast cancer is an epidemiological burden across the world and being the leading cause of cancer among Indian 
women accounting for approximately 27% of all female cancers in India (1,2). The occupational exposure especially 
night shift work has been the area of interests for more than two decades. 

Night shift work is typically considered between 10:00 pm to 6:00 am  (3). Around 15~20% of the total workforce 
population is engaged in the night shift work. With expansion in healthcare, BPO and textile industries, Indian women 
are constantly engaged in night shifts(4). 
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The circadian rhythm fondly called as the “biological clock” is regulated by Suprachiasmatic Nucleus of the 
hypothalamus. Melatonin secreted from the pineal gland helps in the “sleep-wake cycle”. melatonin secretion is 
suppressed when there is increased exposure to artificial light at night (ALAN) from the night shift work. Melatonin 
has and biological inhibitory effect on estrogen(5), decreased availability of melatonin increases the risk of increased 
stimulation of mammary epithelial cells by estrogen which thereby increases the risk of hormone-receptor-positive 
breast cancer.(3,6) 

Peripheral clock genes – including BMAL1, CLOCK, PER1, PER2 and CRY1 regulates cell-cycle checkpoints, DNA 
damage repair and apoptosis in mammary tissue(7). There is dysregulation of clock genes due to circadian dysruption. 

Night shift work being considered as Group 2A carcinogen according to IARC 2019 monograph (8), there is need of 
National policy framework to protect night shift workers against the risk of developing cancer. 

This review aims to analyse the available epidemiological evidence on night shift work and breast cancer risk; to 
highlight the biological mechanisms causing this association; and to outline occupational health implications and 
policy recommendations for the Indian Women. 

 

2.Methods 

A narrative review was chosen as the method of study with the objective analysing heterogenous epidemiological 
literature and summarising findings with an occupational health framework. 

 

2.1 Search Strategy 

A detailed literature search was done using databases such as PubMed, Scopus, Google Scholar and the WHO Global 
Index Medicus.  

2.2 Inclusion and Exclusion Criteria 

The inclusion criteria were as follows: 

I. Published article between January 2000 and May 2026 
II. Research performed on Human subjects 

III. Targeted on epidemiological associations between, night shift work, circadian disruption and Breast cancer risk 
IV. Peer-reviewed articles, systematic reviews, meta-analyses 

The articles examining male workers were excluded. 

2.3 Data Analysis 

The following components were analysed: study design, population attributes, exposure, outcomes, key estimates of 
effects (risk ratios, odd ratios, or hazard ratios with 95% confidence intervals), and adjustment variables, policy 
documents. 

3.Results 

3.1 Overview of Epidemiological Evidence 

From the early 2000s the literature on night shift work and breast cancer has grown due to the prospective cohort 
studies. Schernhammer et al. in nurses shown that elevated risk of breast cancer among rotating night shift women for 
30 or more years. 

3.2 Magnitude of Risk 
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Meta analysis by Zhang et al. (2022)(6) reported a relative risk of 1.086 (95% CI: 1.041-1.133) with over 3.9 million 
participants for incidence of breast cancer among night shift working women compared to day workers for more than 
10 years.  

Esposito et al. (9) found that a five-year increase in night shift exposure was associated with 3.3% increase in risk of 
breast cancer (RR: 1.033, 95% CI: 1.011-1.055), the risk was more for rotating night shifts compared to permanent 
night shifts. 

Li et al  (10) in a systematic review and meta-analysis for healthcare workers, the night shift for prevalence  with a 
RR of 1.12 (95% CI: 1.06-1.19) with highest among nurses.  

Schernhammer et al. (2023) confirmed the persistence of association over multiple continents and occupational setting 
with Estrogen receptor positive breast cancer over other types.(11) 

3.3 Rotating versus Permanent Night Shifts 

Workers on rotating night shift experiences an unpredictable circadian rhythm disruption compared to permanent night 
shift workers, the relative risks being 1.10~1.15 in rotating night shift workers compared to 1.05~1.08 in permanent 
night shift workers. 

3.4 Evidences from the studies conducted in Indian population 

Data pertaining to night shift cancer association with risk of breast cancer is limited. The available evidence is sourced 
from Population Based Cancer Registries (PBCRs) which quotes increased rates of Breast Cancer in Indian 
Metropolitan centres but these do not highlight the association with night shift work(12) 

From Survey-based studies from Indian BPO and information technology sectors, women in night shift works have 
reported menstrual irregularities, sleep deprivation and easy fatiguability which points towards circadian disruption. 

Kaur et al. (2026) addressed sleep and circadian disruption in working women with increased risk of breast cancer 
among night shift workers was biologically plausible and supported with epidemiological evidences across the world 
but called for India-specific studies for Indian women.(1) 

4.Discussion 

4.1 Biological Mechanisms 

Nocturnal exposure to blue wavelength light emitted by fluorescent lighting, computer screens and mobile devices 
activates intrinsically photosensitive retinal ganglion cells (ipRGCs), signals suprachiasmatic nucleus to inhibit 
melatonin production. Melatonin exhibits antiproliferative action in breast epithelial cells via the MT1 and MT2 
membrane receptors by inhibiting the cell proliferation by estrogen, decreased melatonin increases the cell 
proliferation.(13) 

Circadian disruption causes sustained oestradiol concentrations by acting on the hypothalamic-pituitary-gonadal 
(HPG) axis. This is the reason why there is increased risk of estrogen receptor positive breast cancer among night shift 
working women. 

Clock genes (BMAL1, CLOCK, PER, CRY families) regulate expression of tumour suppressor genes such as p53, 
WEE1, and CHK1(7). This disruption in the clock genes compromises genomic integrity. 

Chronic sleep deprivation activates pro-inflammatory pathways, increasing circulating concentrations of IL-6, TNF-
α and CRP. Chronic inflammation is associated with breast carcinogenesis via the activation of NF-κB and STAT3 
pathways. 

4.2 IARC classification and Regulatory Context 
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 IARC 2019 monograph 124 concluded that there was sufficient evidence in experimental animals and limited 
evidence in humans to support the classification of night shift work as Group 2A (probable human carcinogen).(8) 

npj Breast Cancer (2025) says that women with specific clock gene polymorphisms (BMAL1 rs7950226, PER3 VNTR 
5/5 genotype) has an increased breast cancer risk while working on night shifts.(2) 

4.3 Occupational Health Implications for Indian Women 

The three major sectors where women are working in the night shifts are the Healthcare sector, BPO sector, textile 
and garment manufacturing sector. Nurses and female healthcare workers are recognised as high-risk group with 
documented night shift exposure. Textile industry workers face with the occasional exposure to carcinogens. BPO 
workers faces the high ALAN from screens combined with sedentary lifestyle causes circadian disruption.(14) 

Current Indian Occupational health regulations under Factories Act 1948 and ESIC Act 1948 restrict women working 
long working hours and ensure safety provisions but do not address the circadian disruption or cancer screening for 
night shift workers.  

4.4 Policy Recommendations 

Based on the available data following interventions can be recommended: 

1. Shift schedule optimisation: Employers should implement forward-rotating shift schedules rather than 
backward-rotating schedules with reduction in continuous night shifts to be avoided. 

2. Light Exposure Management: Workplaces to be installed with dynamic lighting systems provide blue light with 
early portion of night shifts and amber/red-toned in the latter hours. Health education to be advised to the 
workers 

3. Cancer Screening Protocols: women workers especially the night shift workers to be encouraged for breast 
cancer screening programs 

4. Regulatory reform: improved working conditions and mandating safety provisions along with documentation of 
the well-being of the night shift workers to be done. 

 

5.Conclusion 

This review emphasizes on the correlation between night shift work, circadian disruption and risk of breast cancer. 
The biological mechanism highlights the importance of melatonin and clock genes whose functions being a protective 
factor against developing breast cancer. Frequent circadian disruption among night shift workers poises a bigger threat 
of developing breast cancer. 

Breast cancer being the leading cause of cancer among women in India and the night shift working increases the risk 
of incidence even further especially with few sectors which demand night shift work. Yet we lack substantial data to 
conclude the exact risk among Indian women who works night shift and the correlation with risk of developing breast 
cancer. 

The main objective is to have policy frameworks to conduct large scale longitudinal studies to assess the current 
conditions and associations along with occupational protection against the risks. Without these steps, a preventable 
contributor to India’s breast cancer burden will remain unaddressed. 
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