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Objectives
This study aimed to identify the effect of sleep traits on the risk of breast cancer incidence and adverse progression and mortality.
Methods
Cohort studies measuring the relationship between sleep traits (including sleep quality and sleep duration) and breast cancer risk were eligible for inclusion. We searched the Web of Science, PubMed, EMBASE and Cochrane library databases for studies published between 2014 and 2024. Maximum covariate-adjusted odds ratio (OR) was combined. A fixed or a randomized effect model was applied according to the heterogeneity.
Results
34 studies met the inclusion and exclusion criteria. Low quality sleep significantly increased the risk of incidence (OR:1.09, 95%CI:1.05–1.13), adverse progression (OR:1.55,95%CI:1.51–1.59), and specific mortality (OR:1.54, 95%CI:1.50–1.58) of breast cancer. Sleep duration >9 h had a poor effect on breast cancer-specific mortality (OR:1.45,95%CI:1.02–2.04).
Conclusions
The available evidence points to sleep traits as primarily influencing progression in breast cancer patients and having a relatively small effect on breast cancer incidence. Prolonged sleep may lead to breast cancer-specific mortality, but more research is needed in the future to continue to explore the impact of sleep duration and breast cancer risk.
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INTRODUCTION
Breast cancer has emerged as the most prevalent malignancy among women globally, imposing a substantial public health burden worldwide. Particularly in some developing countries, breast cancer has led to an enormous case of incidence and mortality. According to Global Cancer 2022, breast cancer accounted for 2,296,840 new cases and 666,103 deaths among women worldwide, representing 23.76% of all female cancer cases and 15.44% of cancer-related deaths. These proportions were even higher in Africa, reaching 29.23% and 21.89% respectively [1]. This trend has prompted increasing attention to identifying modifiable risk factors that could potentially influence both the incidence and progression of breast cancer [2].
In recent years, there has been growing scientific interest in understanding how lifestyle-related factors contribute to breast cancer development and outcomes [3, 4]. While multiple lifestyle factors including diet, physical activity, and stress management have been extensively studied, sleep has emerged as a particularly compelling area of investigation due to its unique biological significance and potential for intervention [5]. Unlike other lifestyle factors that may require substantial behavioral changes or resources, sleep patterns are modifiable through relatively accessible interventions, making them specifically relevant from a public health perspective [6, 7].
Moreover, sleep represents a fundamental biological process that occurs daily for approximately one-third of human life, providing consistent and prolonged exposure that could significantly impact cancer-related biological pathways [8]. This ubiquitous process is directly involved in multiple critical biological systems known to influence carcinogenesis: the circadian rhythm regulatory network that controls DNA repair timing, the immune surveillance system that eliminates abnormal cells, and the hormonal axis that regulates growth factors and inflammatory responses [9, 10].
The biological plausibility for sleep-cancer associations is further strengthened by mounting experimental evidence. At the molecular level, sleep deprivation disrupts circadian clock genes, which regulate cell cycle checkpoints and DNA damage response pathways. This disruption impairs the nocturnal peak of DNA repair enzymes, allowing accumulation of mutations in oncogenes and tumor suppressor genes [11]. This DNA repair mechanisms is critical for preventing malignant transformations. Furthermore, in breast tissue specifically, sleep disruption suppresses melatonin production, which normally inhibits breast cancer cell growth through MT1 and MT2 receptors and suppresses aromatase-mediated estrogen synthesis. The resulting melatonin deficiency promotes breast cancer development by removing these anti-proliferative constraints and increasing local estrogen exposure, particularly relevant for hormone-sensitive breast cancers [12]. At the cellular level, sleep deprivation reduces natural killer cell cytotoxicity by up to 70% and decreases T-cell proliferation, compromising immune surveillance against malignant cells [13]. Studies demonstrate that sleep fragmentation promotes breast cancer metastasis by increasing tumor-associated macrophage infiltration and enhancing epithelial-mesenchymal transition through special signaling pathways. Additionally, sleep loss increases pro-inflammatory cytokines and angiogenic factors, creating a tumor-promoting microenvironment that facilitates cancer cell survival, proliferation, and metastatic spread [14].
The relationship between sleep characteristics and breast cancer has been examined in various epidemiological studies [15, 16]. These investigations have explored different aspects of sleep, including duration, quality, timing, and sleep disorders, in relation to breast cancer risk and prognosis [17, 18]. First, insufficient sleep is significantly related to an increased incidence of breast cancer [19], with studies documenting a 41% increased risk among women with extended exposure to rotating night shifts [20]. Beyond initial cancer development, sleep patterns may also impact disease progression and outcomes. Studies have demonstrated that chronic insomnia is associated with a 52% increased risk of metastatic progression among breast cancer patients, independent of other known prognostic factors [21]. This increased metastatic risk likely stems from sleep-disruption-induced physiological changes, including altered immune function and inflammatory responses. Sleep duration represents another critical dimension of sleep characteristics, potentially involving mechanisms of altered melatonin production, disrupted DNA repair processes, and elevated inflammatory markers [22]. Multiple cohort studies have demonstrated that both short and long sleep traits are associated with increased risk of breast cancer incidence and adverse progression (including tumor stage advancement, disease recurrence, and treatment-related complications) and mortality [18, 23, 24]. A longitudinal study of 2,456 early-stage breast cancer patients has found that those with poor sleep quality (PSQI >5) have 2.1-fold increased risk of progressing from stage I-II to stage III-IV within 3 years, compared to good sleepers [25]. Sleep disruption also predicts disease recurrence and complications, treatment tolerance, and other adverse events during active therapy [18]. Also, sleep duration showed clear associations with survival: both short and long sleep were associated with increased breast cancer-specific mortality respectively, independent of initial stage and treatment modality [24]. These findings suggest that sleep disturbances may impact both the initiation and progression of breast cancer through multiple mechanisms.
Several meta-analyses have attempted to synthesize this evidence with important contributions. Research examining sleep-disordered breathing has found significant associations with increased breast cancer risk [26]. Meta-analyses focusing on sleep duration reveal a potential U-shaped relationship in which both short and long sleep durations are associated with elevated breast cancer risk, though with notable heterogeneity across populations. However, existing studies present somewhat inconsistent findings [15, 27], and the dose-response relationship between sleep duration and cancer risk remains understood [28]. Similarly, conflicting results have been observed regarding the impact of sleep quality on breast cancer prognosis [29]. Moreover, existing systematic reviews have primarily focused on isolated sleep parameters (such as duration or specific sleep disorders) without comprehensively evaluating the full spectrum of sleep characteristics and their potential interactions. While individual studies have investigated specific sleep parameters or populations [30, 31], there is a notable absence of integrative reviews that systematically analyze how multiple sleep traits collectively influence both breast cancer incidence and progression across diverse populations.
To address this knowledge gap, we conducted a systematic review and meta-analysis to comprehensively evaluate the association between sleep traits and breast cancer risk. Specifically, based on our aim to validate the effect of sleep characteristics on the overall disease process in breast cancer, and considering the existing literature characteristics, this study aims to identify how sleep quality and sleep duration influence the risk of breast cancer incidence, adverse progression (tumor stage progression, recurrence, and complications) and mortality. By synthesizing evidence from global research, this review seeks to provide clearer insights into the role of sleep characteristics in breast cancer, potentially informing both preventive strategies and clinical management approaches [32, 33].
METHODS
Inclusion and Exclusion Criteria
We included case studies and cohort studies with the following characteristics: (i) reported on breast cancer incidence or breast cancer adverse progression or breast cancer mortality; (ii) measured at least one sleep trait (sleep quality or sleep duration). We excluded studies that were published in languages other than English, those for which full text was not available, or that consisted of narrative reviews, comments or letters.
Information Sources
We followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines [Transparent Report of Systematic Reviews and Meta-Analysis (Moher et al. 2009)] as a methodological template for this review (Figure 1). Four databases (PubMed, EMBASE, Web of Science and Cochrane library) were searched to identify papers examining the association between sleep traits and the risk of breast cancer disease incidence, adverse progression and mortality. The effects of low quality sleep, sleep duration <6 h and sleep duration >9 h on the breast cancer risk were extracted. Low quality sleep includes terms such as sleep difficulties, insomnia, and sleep disorders. And measurement tools used include such as the Pittsburgh Sleep Quality Index, polysomnography, and self-report measures. The detailed search strategies are included in the Supplementary Material (Supplementary Table S1–S4). PubMed searches were conducted using a combination of Medical Subject Headings (MeSHs) and Keywords (in title or abstract.) EMBASE was searched using EMTREE and title/abstract search. Web of Science and Cochrane library were searched using keywords. The evolving approach to breast cancer control is demonstrated by the high frequency of updates to clinical practice guidelines [34], where older studies may no longer reflect current best practices or technical standards [35]. The role of lifestyle factors, including sleep, on breast cancer-related health indicators can be influenced by changes in clinical treatment modalities [36], creating new treatment-lifestyle synergies or antagonisms [37], and there is a particular need to dynamically assess the amount of lifestyle factor effects in different treatment contexts [38]. At the same time, we consider that studies in the last decade have typically adopted more rigorous study designs, statistical methods, and reporting standards, with higher quality literature [39]. Ultimately, database searching was carried out from 2014 to 2024.
[image: Flowchart illustrating the selection process for a systematic review. Initially, 1,797 records were identified, with 1,537 remaining after removing duplicates. After screening, 1,464 were excluded for various reasons, such as not reporting breast cancer-specific data. Seventy-three full-text articles were assessed for eligibility, with an additional thirty-nine excluded. Ultimately, thirty-four studies were included in the systematic review.]FIGURE 1 | Preferred Reporting Items for Systematic Reviews and Meta-Analyses Flow diagram of literature search for the association between sleep traits and the risk of breast cancer incidence, adverse progression and mortality (Global, 2025).Screening and Selection Process
Two independent co-authors (JY and YB) screened titles and abstracts and then screened the full text of the identified articles against predefined eligibility criteria. Our search retrieved a total of 3,225 articles from PubMed, EMBASE, Web of Science and Cochrane library. After manually removing 1,688 duplicates, we were left with a total of 1,537 unique references. Of the 1,537 screened articles, 1,464 studies - that did not report sleep traits, reported measures of sleep traits other than those included in our definition, and did not report either incidence or progression were excluded. We obtained full text for all 73 remaining articles, and after review, we additionally excluded 39 articles that did not report breast cancer-specific outcomes or were themselves systematic reviews. The remaining 34 articles were included in this review. Author disagreements were resolved through discussion.
Risk of Bias in Individual Studies
The risk of bias in the studies included in the review was rated independently by Y.B. and J.Y., following the same consensus procedure employed for study selection. The Newcastle-Ottawa Scale (NOS) quality assessment tool [40] was used for assessing risk of bias. A “star system” has been developed in which a study is judged on three broad perspectives: the selection of the study groups; the comparability of the groups; and the ascertainment of either the exposure or outcome of interest for case-control or cohort studies respectively. Studies with a score of 6 or higher were considered as high-quality research [21]. A summary figure of the assessed bias of the included studies was created. See Supplementary Material (Supplementary Table S5). We employed funnel plots to assess the potential bias of publication included. (Supplementary Figure S1)
Data Analysis
Data were independently extracted by three co-authors (Y.B and J.Y), capturing Author/Year, Study Type and Period, Sample Amount, Outcomes, Sleep Traits, odds ratio or rate ratio or hazard ratio (OR/RR/HR) indicator, corresponding confidence intervals (CI), confounding factors adjusted and main conclusion. See Supplementary Material (Supplementary Table S6). OR, RR and HR are clinically and statistically similar in that they are all “relative effect sizes,” reflecting the risk of the exposure/intervention group compared with the control group, and, although the mathematical definitions differ, OR ≈ RR ≈ HR at low rates of outcome events (<10%) [41]. Also, it is possible to combine different effect sizes when study clinical homogeneity is high (e.g., similar interventions, populations, outcome definitions) [42]. Therefore, we harmonized and merged the three effect sizes. When multiple measures of association were reported, we reported results from the fully adjusted model. A fixed or randomized effect model was applied according to the heterogeneity. Forest plots [43] are used to display the results of the merge. Publication bias was assessed by funnel plots. All statistical analyses were carried out in Review Manager v.5.3 (Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration 2014).
RESULT
Following a systematic search and screening process, a total of 34 studies meeting the eligibility criteria were included in this review. Among these studies, 23 investigated the relationship between sleep quality or duration and breast cancer incidence, while 11 examined the association between sleep quality or duration and adverse prognosis in breast cancer patients. Geographically, the included studies predominantly originated from North America and Asia, with 14 studies (41.2%) from the United States, 9 studies (26.5%) from China, and 5 studies (14.7%) from the United Kingdom. The remaining studies were conducted in Norway (n = 1), France (n = 1), South Korea (n = 1), and Germany (n = 1), with one additional case-control study encompassing multiple Asian populations, respectively (Table 1).
TABLE 1 | Characteristics of studies included for research of Sleep Traits to the Risk of Breast Cancer Disease Incidence, Adverse Progression and Mortality (Global, 2025).	Author/Year	Study type and period	Sample amount	Outcomes	Sleep traits	OR/HR/RR	Country
	Zhang et al. [44]
2024	Prospective cohort
2006–2022	360,271
BC = 7,817	Breast cancer incidence	Sleep quality	HR 1.12 (1.05–1.20)	The United Kingdom
	Yang et al. [45]
2019	Case–control
2013–2016	Case = 401
Control = 401	Breast cancer incidence	Sleep quality
Sleep duration (<6 h)	OR 1.08 (0.90–1.87)
OR 0.98 (0.82–1.95)	China
	White et al. [46]
2017	Prospective cohort
2003–2014	50,884
BC = 2,736	Breast cancer incidence	Difficulty sleeping 
Sleep duration (<6 h)
Sleep duration (>9 h)	HR 1.07 (0.93, 1.24)
HR 0.94 (0.85, 1.04)
HR 1.00 (0.86, 1.17)	The United States
	Von et al. [47]
2024	Prospective cohort
2012–2019	39,555
BC = 1,085	Breast cancer diagnosis	Sleep quality
Sleep duration (<5 h)
Sleep duration (5–6 h)
Sleep duration (>9 h)	HR 1.02 (0.84, 1.23)
HR 1.08 (0.74, 1.59)
HR 1.02 (0.86, 1.21)
HR 0.99 (0.73, 1.33)	The United States
	Sen et al. [48]
2017	Prospective cohort
1995–2012	33,332
BC = 862	Breast cancer incidence	Sleep quality	HR 2.38 (1.11, 5.09)	Norway
	Richmond et al. [49] 2019	Case–control
2006–2016	149,005
BC = 2,740	Breast cancer incidence	Sleep quality	HR 1.02 (0.97, 1.08)	The United Kingdom
	Liu et al. [50]
2023	Case–control
2008–2020	63,018
BC = 700	Breast cancer incidence	Sleep satisfaction
Sleep duration (>9 h)	OR 1.17 (1.07, 1.29)
OR 1.16 (0.92, 1.47)	China
	Liu et al. [51]
2021	retrospective cohort
2000–2013	232,018
BC = 2,280	Breast cancer incidence	Sleep quality	HR 1.16 (1.07, 1.27)	Taiwan, China
	Justeau et al. [52]
2020	Prospective cohort
2007–2017	8,748
BC = 67	Breast cancer incidence	Sleep quality	HR 1.14 (0.50–2.58)	French
	Hurley et al. [53]
2020	Case–control
2012–2015	BC = 2,856
Control = 38,649	Breast cancer incidence	Sleep quality
Sleep duration (<5 h)
Sleep duration (>9 h)	OR 1.35 (0.99, 1.85)
OR 1.06 (0.83, 1.36)
OR 1.22 (1.02, 1.46)	California
	Gao et al. [54]
2020	Case–control
NR	BC = 1,200
Control = 1,200	Breast cancer incidence	Sleep quality	OR 1.33 (1.13, 1.56)	Asia
	Feng et al. [55]
2024	Case–control
NR	BC = 133,384
Control = 113,789	Breast cancer incidence	Sleep quality	OR 0.75 (0.49, 1.15)	The United Kingdom
	Choi et al. [56]
2019	Prospective cohort
2007–2014	OSA = 45,699
227
Control = 228,502
955	Breast cancer incidence	Sleep quality	HR 1.20 (1.04–1.39)	Korea
	Chang et al. [57]
2014	Prospective cohort
1997–2010	SA = 846
12
Control = 4,230
32	Breast cancer incidence	sleep apnea	HR 2.09 (1.06–4.12)	Taiwan, China
	Qian et al. [58]
2015	Prospective cohort
1973–1989	40,013
BC = 1846	Breast cancer incidence	Sleep duration (<6 h)
Sleep duration (>9 h)	RR 0.87 (0.64, 1.18)
RR 1.00 (0.84, 1.19)	The United States
	Ren et al. [59]
2014	Case–control
2010–2012	BC = 712
Control = 742	Breast cancer incidence	Sleep duration (<6 h)
Sleep duration (>9 h)	OR 1.62 (1.18–2.24)
OR 1.55 (1.14–2.10)	China
	Shen et al. [23]
2019	Prospective cohort
2001–2018	10,802
BC = 429	Breast cancer incidence	Sleep duration (<6 h)
Sleep duration (>9 h)	HR 1.71 (0.92–3.18)
HR 1.38 (0.69–2.74)	Mexican merican
	Shigesato et al. [60]
2020	Prospective cohort
1993–2013	74,481
BC = 5,790	Breast cancer incidence	Sleep duration (<6 h)
Sleep duration (>9 h)	HR 1.03 (0.97–1.09)
HR 1.05 (0.95–1.15)	The United States
	Turner et al. [61]
2022	Case–control
2008–2013	BC = 1,543
Control = 1,560	Breast cancer incidence	Sleep duration (<6 h)
Sleep duration (>9 h)	OR 0.92 (0.72–1.18)
OR 1.01 (0.76–1.33)	Spain
	Wang et al. [62]
2015	Case–control
2010–2012	BC = 652
Control = 669	Breast cancer incidence	Sleep duration (<6 h)
Sleep duration (>9 h)	OR 1.53 (1.10–2.12)
OR 1.59 (1.17–2.17)	China
	Wong et al. [63]
2021	Prospective cohort
1999–2017	713,150
BC = 36,173	Breast cancer incidence	Sleep duration (<6 h)
Sleep duration (>9 h)	RR 1.01 (0.95–1.07)
RR 1.03 (0.95–1.12)	The United Kingdom
	Xiao et al. [64]
2016	Case–control
2002–2009	BC = 518
Control = 42,435	Breast cancer incidence	Sleep duration (<6 h)
Sleep duration (>9 h)	OR 1.04 (0.79, 1.36)
OR 1.07 (0.80, 1.43)	The United States
	Cai et al. [65]
2024	Case–control
2009–2024	BC = 263
Control = 1,526	Breast cancer incidence	Sleep duration (>9 h)	OR 1.05 (0.95,1.15)	The United States
	Zhu et al. [66]
2018	Prospective cohort
2006–2018	4,219
Cases = 672	Breast cancer progression
Breast cancer mortality	Sleep quality	HR 0.93 (0.69, 1.26)
HR 1.04 (0.82, 1.31)	China
	Vin et al. [67]
2018	Prospective cohort
2007–2017	84,424
Cases = 5,176	Breast cancer progression
Breast cancer mortality	Sleep quality	OR 1.58 (1.29, 1.34)
OR 0.72 (0.45, 1.14)	The United States
	Soucise et al. [68]
2017	Prospective cohort
1994–2013	4,171
Cases = 320	Breast cancer progression	Sleep quality
Sleep duration (<5 h)
Sleep duration (>9 h)	OR 0.85 (0.68–1.07)
OR 1.06 (0.76–1.49)
OR 0.92 (0.65–1.30)	The United States
	Liang et al. [18]
2019	Prospective cohort
2008–2017	1,580
Cases = 111	Breast cancer progression	Sleep quality
Sleep duration (<6 h)
Sleep duration (>9 h)	HR 3.08 (1.74,5.47)
HR 1.45 (0.83,2.54)
HR 2.33 (1.01,5.42)	China
	Jacob et al. [69]
2018	Case-control
2000–2010	Cases = 5,706
Control = 5,706	Breast cancer progression	Sleep quality	OR 1.31 (1.20–1.44)	Germany
	Chen et al. [70]
2022	Retrospective cohort
2009–2019	2,966
Cases = 488	Breast cancer mortality	Sleep quality	HR 1.51 (1.19–1.91)	Taiwan, China
	Bach et al. [71]
2021	Retrospective cohort
2008–2017	6,656
Cases = 461	Breast cancer mortality	Sleep quality	HR 1.39 (1.04–1.87)	The United Kingdom
	Marinac et al. [25]
2017	Prospective cohort
1995–2010	3,047
Cases = 1,114	Breast cancer progression
Breast cancer mortality	Sleep duration <6 h (recurrence)
Sleep duration >9 h (recurrence)
Sleep duration <6 h (mortality)
Sleep duration > 9 h (mortality)	HR 0.93 (0.77, 1.12)
HR 1.48 (1.01, 2.00)
HR 0.83 (0.67, 1.04)
HR 1.52 (1.09, 2.13)	The United States
	Trudel et al. [24]
2017	Prospective cohort
1976–2008	3,682
Cases = 412	Breast cancer mortality	Sleep duration <6 h
Sleep duration >9 h	HR 1.13 (0.86–1.48)
HR 1.46 (1.02–2.07)	The United States
	Palesh et al. [31]
2013	Prospective cohort
2002–2012	97
Cases = 55	Breast cancer mortality	sleep duration	HR 0.99 (0.97–1.00)	The United States
	Nair et al. [72]
2024	Prospective cohort
1996–2018	817
Cases = 132	Breast cancer mortality	sleep duration <5 h
sleep duration >9 h	HR 0.71 (0.39–1.30)
HR 1.16 (0.53–2.52)	The United States


Note: NR, not reported in the original study.
Analysis of Included Articles
The included studies consisted of 12 cohort studies and 11 case-control studies investigating breast cancer incidence risk, and 10 cohort studies and 1 case-control study examining prognostic outcomes. All cohort investigations (n = 22) established follow-up periods extending beyond 1 year, providing sufficient timeframes for observing relevant breast cancer outcomes (Table 1). The confounding factors primarily controlled for in these studies included demographic factors (race, age, income, education, reproductive age); health status (BMI, depression, family history of breast cancer, history of other cancers); and risk behaviors (smoking, alcohol consumption, diet, medication use, physical activity). All included studies were assessed to be of high quality using Newcastle-Ottawa Scale (NOS) quality assessment tools (Supplementary Table S5). Inspection of the funnel plot demonstrated no substantial evidence of publication bias in our meta-analysis. (Supplementary Figure S1) These contemporary studies, with their scientific designs and diverse populations, provide a robust foundation for evaluating the impact of sleep quality on breast cancer incidence and prognostic progression. Among the literature included, fifteen studies (65.22%) indicated that sleep quality and duration are associated with increased risk of breast cancer incidence, whereas eight studies concluded evidence did not support the relationship. In terms of adverse progression, four studies (66.67%) suggested that sleep quality and duration are correlated with breast cancer progression; four studies (50%) demonstrated that compromised sleep quality and duration are associated with elevated breast cancer mortality rates (Supplementary Table S6).
Analysis of Sleep Traits Effects on Breast Cancer Incidence
Figure 2 shows different subgroup analyses of the association between sleep traits and breast cancer incidence risk. Fourteen studies were pooled for the subgroup where the sleep trait was estimation of low quality sleep (N = 1,507,688). The result indicated that low quality sleep increased breast cancer incidence risk (OR = 1.09, 95% CI 1.05–1.13, p < 0.00001, I2 = 40%). Thirteen studies (N = 1,022,423) found no significant effect of sleepiness <6 h on breast cancer risk (OR = 1.01, 95% CI 0.97–1.05, p = 0.60, I2 = 2%). Likewise, 13 studies (N = 1,084,028) found that drowsiness, quantified as sleep duration >9 h, did not have a significant effect on breast cancer risk (OR = 1.03, 95% CI 0.99–1.07, p = 0.13, I2 = 0%) (Figure 2).
[image: Forest plot with three panels A, B, and C. Each panel displays meta-analysis results with studies listed by author and year on the left. Odds ratios with 95% confidence intervals are shown alongside, with corresponding horizontal lines indicating the range. Red squares represent point estimates; the diamond at the bottom shows pooled results. In panel A, the overall effect favors control with odds ratio 1.09 [1.05, 1.13]. Panel B shows neutral overall effect with odds ratio 1.01 [0.97, 1.05]. Panel C indicates odds ratio 1.03 [0.99, 1.07], suggesting a slight favor towards control.]FIGURE 2 | Association between sleep traits and risk of breast cancer incidence. (A): Association between low quality sleep and risk of breast cancer incidence; (B): Association between sleep duration <6 h and risk of breast cancer incidence; (C): Association between sleep duration >9 h and risk of breast cancer incidence (Global, 2025).Analysis of Sleep Traits Effects on Breast Cancer Adverse Progression and Mortality
Figure 3 shows different subgroup analyses of the association between sleep traits and breast cancer progression (adverse progression and mortality). In the analysis of progression risk, seven studies (N = 115,428) found that low quality sleep significantly increased the risk of breast cancer progression (OR = 1.54, 95%CI 1.50–1.58, p < 0.00001, I2 = 90%). Six studies examining sleep duration <6 h (N = 13,394) showed no significant effect on the risk of breast cancer progression (OR = 0.99, 95%CI 0.97–1.00, p = 0.13, I2 = 21%). Similarly, five studies focusing on sleep duration >9 h (N = 13,297) found that hypersomnia increased the risk of breast cancer progression (OR = 1.20, 95%CI 0.97–1.49, p = 0.09, I2 = 0%) (Figure 3).
[image: Forest plot showing the meta-analysis of studies on adverse tumor progression and breast cancer-specific mortality, divided into three panels (A, B, and C). Each panel shows subgroups with individual studies represented as squares, whose size indicates weight, and lines showing confidence intervals. Diamonds represent the combined effect size. Panel A shows an overall odds ratio of 1.54, panel B shows 0.99, and panel C shows 1.20. The plot includes statistical tests for heterogeneity and overall effects, with sections for subgroups on adverse tumor progression and breast cancer-specific mortality.]FIGURE 3 | Association between sleep traits and risk of breast cancer progression (adverse progression and mortality). (A): Association between low quality sleep and risk of breast cancer progression; (B): Association between sleep duration <6 h and risk of breast cancer progression; (C): Association between sleep duration >9 h and risk of breast cancer progression (Global, 2025).In the analysis of subgroup of adverse progression, five studiesresearches (N = 105,806) pooled indicated that low quality sleep increased the risk of breast cancer adverse progression (OR = 1.55, 95%CI 1.51–1.59, p < 0.00001, I2 = 93%). However, sleep duration showed nonsignificant effect on the risk of breast cancer adverse progression, with three studies (N = 8,798) estimating sleep duration <6 h (OR = 0.97, 95%CI 0.83–1.13, p = 0.66, I2 = 0%) and three studies (N = 8,798) estimating sleep duration >9 h (OR = 1.07, 95%CI 0.82–1.00, p = 0.60, I2 = 32%) (Figure 3).
In the analysis of subgroup of breast cancer-specific mortality, three studies (N = 13,841) pooled indicated that low quality sleep increased breast cancer-specific mortality (OR = 1.21, 95%CI 1.01–1.45, p = 0.04, I2 = 40%). Furthermore, the combined results of 4 studies (N = 7,643) showed nonsignificant outcome for sleep duration <6 h (OR = 1.21, 95%CI 1.01–1.45, p = 0.04, I2 = 40%). On the contrary, pooled results from three studies found that sleep duration >9 h (N = 7,546) could increase breast cancer-specific mortality (OR = 1.45, 95%CI 1.02–2.04, p = 0.04, I2 = 0%) (Figure 3).
DISCUSSION
With this systematic review, we aimed to assess the association of sleep quality and sleep duration with the overall disease process in breast cancer. The meta-analysis included 34 eligible studies to verify the effects of low sleep quality, short sleep duration, and prolonged sleep duration on breast cancer incidence, adverse progression, and specific mortality, respectively.
Effects of Sleep Quality
Low quality sleep significantly increases the incidence and mortality risk of breast cancer, further validating those circadian rhythms, melatonin significantly influences tumor susceptibility and progression. For the occurrence of breast cancer, since the quality of sleep is closely related to the body’s immune system function, inflammatory response, hormone levels, lifestyle, etc., and low quality of sleep itself has been proven to be positively correlated with the long-term risk of various types of cancers, the result that low quality of sleep increases the incidence of breast cancer is to be expected [73, 74]. However, it has to be emphasized that although the effect of sleep quality on breast cancer incidence is significant, the estimated effect sizes are relatively small and do not elucidate the strong evidence for sleep quality on breast cancer risk.
For the progression of breast cancer, insufficient levels of melatonin secreted from the pineal gland in the dark may play a role in the association between sleep and breast cancer aggressiveness [68]. Low sleep quality, while not entirely representative of nighttime light and melatonin levels, may be directly related to melatonin levels, so melatonin can be listed as a possible key cause. There’s also the claim that sleep fragmentation leads to increased inflammatory cytokine production and natural killer cell dysfunction, potentially compromising immune surveillance against cancer progression [75]. This immune dysregulation creates a microenvironment conducive to tumor growth and metastatic spread. The clinical significance of these mechanisms is evident in prospective studies, where poor sleep efficiency (below 85%) has been associated with dramatically shorter survival times in women with advanced breast cancer (33.2 months versus 68.9 months) [31]. At the same time, studies have also pointed out that low quality of sleep can trigger negative attitudes towards death [76] and emotions such as depression and anxiety [77], which are detrimental to the health of breast cancer patients. The effect value of sleep quality on the progression impact of breast cancer is relatively large compared to the risk of morbidity. This suggests that we should pay more attention to sleep quality in breast cancer patients and emphasize the importance of sleep quality in the health management of this population.
From a clinical perspective, these findings support incorporating routine sleep quality assessments into oncology practice and providing targeted interventions such as cognitive behavioral therapy for insomnia to potentially improve patient prognosis [78].
Effects of Sleep Duration
The available evidence suggests that sleep duration has no significant effect on breast cancer incidence and only suggests that sleep duration >9 h has a detrimental effect on the risk of breast cancer-specific mortality. Studies have shown that the metastatic spread of breast cancer is accelerated during sleep [79], that this metastatic spread occurs via circulating tumor cells (CTCs), and that resting periods are highly susceptible to metastasis, which may provide a rationale for the high rate of breast cancer-specific mortality associated with prolonged sleep. At the same time, the melatonin hypothesis, which suggests that shorter sleep is associated with lower melatonin levels, and the fact that melatonin is known to modulate susceptibility to cancer and has antiproliferative activity, suggests that the link between longer sleep and breast cancer is biologically plausible [80]. Some scholars have also suggested that excessive sleep may lead to elevated levels of systemic inflammation and an increase in some inflammatory biomarkers, such as CRP and IL-6, which may predispose individuals to breast cancer [81]. In fact, breast cancer patients, the subjects in whom breast cancer-specific deaths occur, due to the side effects of cancer treatment [82], are often accompanied by an increase in cortical activity related to arousal and a decrease in active cortex related to sleep homeostasis [16], so that sleep duration is more likely to be shorter, and prolonged sleep is an anomalous event in itself in this group. At the same time, it is important to note that the effect of prolonged sleep on breast cancer-specific mortality, while significant, only included three studies and did not provide strong evidence.
Overall, there is still controversy about the effect of sleep duration on breast cancer risk. Findings from a large multi-ethnic cohort study [60] suggest that both short and long sleep are associated with a higher risk of breast cancer incidence compared to normal sleep. According to the results of the Million Women Study [63], the overall prospective evidence does not support an association between sleep duration and breast cancer incidence risk. We consider that there is still a paucity of high-quality studies on sleep duration and the disease process in breast cancer, making it difficult to draw uniform conclusions. Therefore, more research is needed to validate the effects of short and long sleep duration on breast cancer development and progression, pinpointing the exact biological processes also remains elusive, necessitating additional investigation. Future studies should prioritize prospective designs with objective sleep measurements (e.g., actigraphy or polysomnography) to minimize recall bias [83], while incorporating molecular biomarkers such as circulating inflammatory cytokines, melatonin metabolites, and circadian gene expression profiles to elucidate whether the U-shaped association reflects direct causal mechanisms or underlying health conditions [84, 85]. Additionally, intervention studies examining whether sleep optimization through behavioral or pharmacological approaches can modify cancer trajectories would provide critical evidence for establishing sleep duration as a targetable risk factor in breast cancer prevention and management strategies [75].
Nevertheless, clinicians should be aware that excessive sleep duration (>9 h) may warrant further evaluation for underlying conditions such as depression, excessive fatigue, or disease progression that could contribute to poor outcomes [86].
Limitations
Our study has several limitations. First, this study only analyzed the effects of sleep quality and sleep duration on breast cancer, and did not consider the effects of other sleep traits, such as daytime naps, nighttime lights, sleep preference type, nighttime awakenings, and sleep medication use, due to data limitations. Second, most of the studies focused on two regions, China and the United States, which may affect the representativeness of the findings on a global scale. Third, we included only English-language publications, which may have biased our findings. By including only studies published in English, we may have missed important local studies that are more likely to be published in journals other than English. Finally, a limitation that we cannot ignore is that due to differences in sleep quality measurement tools, heterogeneity in assessment tools (e.g., Pittsburgh Sleep Quality Index, polysomnography, self-reported measures) may affect the comparability of results and may affect the strength of observed associations.
Conclusion
The available evidence points to sleep traits as primarily influencing progression in breast cancer patients and having a relatively small effect on breast cancer incidence. It can be confirmed that low quality sleep significantly increases adverse progression in breast cancer patients, suggesting that we should be concerned aboutsleep quality in breast cancer patients. Prolonged sleep may lead to breast cancer-specific mortality, but more research is needed in the future to continue to explore the impact of sleep duration and breast cancer risk.
AUTHOR CONTRIBUTIONS
YM and BZ designed the study. JZ and YL were responsible for collecting and analyzing data, and wrote the draft; NZ and WN read and revised the draft. All authors contributed to the article and approved the submitted version.
FUNDING
The author(s) declare that financial support was received for the research and/or publication of this article. This review was funded by National Natural Science Foundation of China (Grant No. 72342016) and SUSTech Medical Research Innovation Project (No. G030410001).
CONFLICT OF INTEREST
The authors declare that they do not have any conflicts of interest.
GENERATIVE AI STATEMENT
The author(s) declare that no Generative AI was used in the creation of this manuscript.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.ssph-journal.org/articles/10.3389/ijph.2025.1608535/full#supplementary-material
ABBREVIATIONS
OR, odds ratio; HR, hazard ratio; RR, relative risk; 95% CI, the 95% confidence interval; BC, breast cancer; SA, sleep apnea.
REFERENCES
	Cancer WHOIAfRo. World Health Organization International Agency for Research on Cancer. In: Cancer Today . France: IARC’s Cancer Surveillance Branch CSU (2024). Available online at: https://gco.iarc.who.int/today/en (Accessed August 22, 2024). 

	Li, Y, Pan, A, Wang, DD, Liu, X, Dhana, K, Franco, OH, et al. Impact of Healthy Lifestyle Factors on Life Expectancies in the US Population. Circulation (2018) 138(4):345–55. doi:10.1161/CIRCULATIONAHA.117.032047

	Besedovsky, L, Lange, T, and Born, J. Sleep and Immune Function. Pflugers Arch (2012) 463(1):121–37. doi:10.1007/s00424-011-1044-0

	Musiek, ES, and Holtzman, DM. Mechanisms Linking Circadian Clocks, Sleep, and Neurodegeneration. Science (2016) 354(6315):1004–8. doi:10.1126/science.aah4968

	Albakri, U, Drotos, E, and Meertens, R. Sleep Health Promotion Interventions and Their Effectiveness: An Umbrella Review. Int J Environ Res Public Health (2021) 18(11):5533. doi:10.3390/ijerph18115533

	Nissen, ER, Neumann, H, Knutzen, SM, Henriksen, EN, Amidi, A, Johansen, C, et al. Interventions for Insomnia in Cancer Patients and Survivors—A Comprehensive Systematic Review and Meta-Analysis. JNCI Cancer Spectr (2024) 8(3):pkae041. doi:10.1093/jncics/pkae041

	Harrison, EM, Schmied, EA, Hurtado, SL, Easterling, AP, and Glickman, GL. The Development, Implementation, and Feasibility of a Circadian, Light, and Sleep Skills Program for Shipboard Military Personnel (CLASS-SM). Int J Environ Res Public Health (2022) 19(5):3093. doi:10.3390/ijerph19053093

	Knutson, KL, and Turek, FW. The U-Shaped Association between Sleep and Health: The 2 Peaks Do Not Mean the Same Thing. Sleep (2006) 29(7):878–9. doi:10.1093/sleep/29.7.878

	Lee, Y. Roles of Circadian Clocks in Cancer Pathogenesis and Treatment. Exp Mol Med (2021) 53(10):1529–38. doi:10.1038/s12276-021-00681-0

	Munteanu, C, Turti, S, Achim, L, Muresan, R, Souca, M, Prifti, E, et al. The Relationship between Circadian Rhythm and Cancer Disease. Int J Mol Sci (2024) 25(11):5846. doi:10.3390/ijms25115846

	Sancar, A, Lindsey-Boltz, LA, Kang, T-H, Reardon, JT, Lee, JH, and Ozturk, N. Circadian Clock Control of the Cellular Response to DNA Damage. FEBS Lett (2010) 584(12):2618–25. doi:10.1016/j.febslet.2010.03.017

	Hill, SM, Belancio, VP, Dauchy, RT, Xiang, S, Brimer, S, Mao, L, et al. Melatonin: An Inhibitor of Breast Cancer. Endocr Relat Cancer (2015) 22(3):R183–204. doi:10.1530/ERC-15-0030

	Irwin, MR, Wang, M, Campomayor, CO, Collado-Hidalgo, A, and Cole, S. Sleep Deprivation and Activation of Morning Levels of Cellular and Genomic Markers of Inflammation. Arch Intern Med (2006) 166(16):1756–62. doi:10.1001/archinte.166.16.1756

	Hakim, F, Wang, Y, Zhang, SX, Zheng, J, Yolcu, ES, Carreras, A, et al. Fragmented Sleep Accelerates Tumor Growth and Progression through Recruitment of Tumor-Associated Macrophages and TLR4 Signaling. Cancer Res (2014) 74(5):1329–37. doi:10.1158/0008-5472.CAN-13-3014

	Lu, C, Sun, H, Huang, J, Yin, S, Hou, W, Zhang, J, et al. Long-Term Sleep Duration as a Risk Factor for Breast Cancer: Evidence from a Systematic Review and Dose-Response Meta-Analysis. Biomed Research International (2017) 2017:4845059. doi:10.1155/2017/4845059

	Perrier, J, Duivon, M, Clochon, P, Rehel, S, Doidy, F, Grellard, JM, et al. Sleep Macro- and Microstructure in Breast Cancer Survivors. Scientific Rep (2022) 12(1):2557. doi:10.1038/s41598-022-06664-z

	Kamdar, BB, Tergas, AI, Mateen, FJ, Bhayani, NH, and Oh, J. Night-shift Work and Risk of Breast Cancer: A Systematic Review and Meta-Analysis. Breast Cancer Res Treat (2013) 138(1):291–301. doi:10.1007/s10549-013-2433-1

	Liang, ZZ, Zhang, YX, Lin, Y, Liu, Q, Xie, XM, Tang, LY, et al. Joint Effects of Multiple Sleep Characteristics on Breast Cancer Progression by Menopausal Status. Sleep Med (2019) 54:153–8. doi:10.1016/j.sleep.2018.10.025

	Thompson, CL, Larkin, EK, Patel, S, Berger, NA, Redline, S, and Li, L. Short Duration of Sleep Increases Risk of Colorectal Adenoma. Cancer (2011) 117(4):841–7. doi:10.1002/cncr.25507

	Wegrzyn, LR, Tamimi, RM, Rosner, BA, Brown, SB, Stevens, RG, Eliassen, AH, et al. Rotating Night-Shift Work and the Risk of Breast Cancer in the Nurses' Health Studies. Am J Epidemiol (2017) 186(5):532–40. doi:10.1093/aje/kwx140

	Liu, LQ, Fiorentino, L, Natarajan, L, Parker, BA, Mills, PJ, Sadler, GR, et al. Pre-treatment Symptom Cluster in Breast Cancer Patients Is Associated with Worse Sleep, Fatigue and Depression during Chemotherapy. Psycho-Oncology (2009) 18(2):187–94. doi:10.1002/pon.1412

	Wu, AH, Wang, R, Koh, WP, Stanczyk, FZ, Lee, HP, and Yu, MC. Sleep Duration, Melatonin and Breast Cancer Among Chinese Women in Singapore. Carcinogenesis (2008) 29(6):1244–8. doi:10.1093/carcin/bgn100

	Shen, J, Chrisman, M, Wu, X, Chow, W-H, and Zhao, H. Sleep Duration and Risk of Cancer in the Mexican American Mano-A-Mano Cohort. Sleep Health (2019) 5(1):78–83. doi:10.1016/j.sleh.2018.09.004

	Trudel-Fitzgerald, C, Zhou, ES, Poole, EM, Zhang, X, Michels, KB, Eliassen, AH, et al. Sleep and Survival Among Women with Breast Cancer: 30 Years of Follow-Up within the Nurses' Health Study. Br J Cancer (2017) 116(9):1239–46. doi:10.1038/bjc.2017.85

	Marinac, CR, Nelson, SH, Flatt, SW, Natarajan, L, Pierce, JP, and Patterson, RE. Sleep Duration and Breast Cancer Prognosis: Perspectives from the Women's Healthy Eating and Living Study. Breast Cancer Res Treat (2017) 162(3):581–9. doi:10.1007/s10549-017-4140-9

	Chen, JC, and Hwang, JH. Sleep Apnea Increased Incidence of Primary Central Nervous System Cancers: A Nationwide Cohort Study. Sleep Med (2014) 15(7):749–54. doi:10.1016/j.sleep.2013.11.782

	Pizot, C, Boniol, M, Mullie, P, Koechlin, A, Boniol, M, Boyle, P, et al. Physical Activity, Hormone Replacement Therapy and Breast Cancer Risk: A Meta-Analysis of Prospective Studies. J Clin Oncol (2015) 33(15):1561. doi:10.1200/jco.2015.33.15_suppl.1561

	Chen, Y, Tan, F, Wei, L, Li, X, Lyu, Z, Feng, X, et al. Sleep Duration and the Risk of Cancer: A Systematic Review and Meta-Analysis Including Dose-Response Relationship. BMC Cancer (2018) 18(1):1149. doi:10.1186/s12885-018-5025-y

	Palesh, O, Scheiber, C, Kesler, S, Mustian, K, Koopman, C, and Schapira, L. Management of Side Effects During and Post-Treatment in Breast Cancer Survivors. Breast J (2018) 24(2):167–75. doi:10.1111/tbj.12862

	Thompson, CL, and Li, L. Association of Sleep Duration and Breast Cancer OncotypeDX Recurrence Score. Breast Cancer Res Treat (2012) 134(3):1291–5. doi:10.1007/s10549-012-2144-z

	Palesh, O, Aldridge-Gerry, A, Zeitzer, JM, Koopman, C, Neri, E, Giese-Davis, J, et al. Actigraphy-measured Sleep Disruption as a Predictor of Survival Among Women with Advanced Breast Cancer. Sleep (2014) 37(5):837–42. doi:10.5665/sleep.3642

	Irwin, MR. Why Sleep Is Important for Health: A Psychoneuroimmunology Perspective. Annu Rev Psychol (2015) 66:143–72. doi:10.1146/annurev-psych-010213-115205

	Grandner, MA. Sleep, Health, and Society. Sleep Med Clin (2022) 17(2):117–39. doi:10.1016/j.jsmc.2022.03.001

	Tan, PH, Ellis, I, Allison, K, Brogi, E, Fox, SB, Lakhani, S, et al. The 2019 World Health Organization Classification of Tumours of the Breast. Histopathology. (2020) 77(2):181–5. doi:10.1111/his.14091

	Page, MJ, McKenzie, JE, Bossuyt, PM, Boutron, I, Hoffmann, TC, Mulrow, CD, et al. The PRISMA 2020 Statement: An Updated Guideline for Reporting Systematic Reviews. Bmj (2021) 372:n71. doi:10.1136/bmj.n71

	Nyrop, KA, Williams, GR, Muss, HB, and Shachar, SS. Weight Gain during Adjuvant Endocrine Treatment for Early-Stage Breast Cancer: What Is the Evidence?Breast Cancer Res Treat (2016) 158(2):203–17. doi:10.1007/s10549-016-3874-0

	Evert, AB, Dennison, M, Gardner, CD, Garvey, WT, Lau, KHK, MacLeod, J, et al. Nutrition Therapy for Adults with Diabetes or Prediabetes: A Consensus Report. Diabetes Care (2019) 42(5):731–54. doi:10.2337/dci19-0014

	Sotos-Prieto, M, Bhupathiraju, SN, Mattei, J, Fung, TT, Li, Y, Pan, A, et al. Association of Changes in Diet Quality With Total and Cause-Specific Mortality. N Engl J Med (2017) 377(2):143–53. doi:10.1056/NEJMoa1613502

	Shamseer, L, Moher, D, Clarke, M, Ghersi, D, Liberati, A, Petticrew, M, et al. Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015: Elaboration and Explanation. Bmj (2015) 350:g7647. doi:10.1136/bmj.g7647

	Stang, A. Critical Evaluation of the Newcastle-Ottawa Scale for the Assessment of the Quality of Nonrandomized Studies in Meta-Analyses. Eur J Epidemiol (2010) 25(9):603–5. doi:10.1007/s10654-010-9491-z

	Zhang, J, and Yu, KF. What's the Relative Risk? A Method of Correcting the Odds Ratio in Cohort Studies of Common Outcomes. Jama (1998) 280(19):1690–1. doi:10.1001/jama.280.19.1690

	Higgins, JP, Li, T, and Deeks, JJ. Choosing Effect Measures and Computing Estimates of Effect. In: Cochrane Handbook for Systematic Reviews of Interventions (2019). p. 143–76. 

	Peto, R, Pike, MC, Armitage, P, Breslow, NE, Cox, DR, Howard, SV, et al. Design and Analysis of Randomized Clinical Trials Requiring Prolonged Observation of Each Patient. II. Analysis and Examples. Br J Cancer (1977) 35(1):1–39. doi:10.1038/bjc.1977.1

	Zhang, R, Lu, Y, Bian, Z, Zhou, S, Xu, L, Jiang, F, et al. Sleep, Physical Activity, and Sedentary Behaviors in Relation to Overall Cancer and Site-specific Cancer Risk: A Prospective Cohort Study. Iscience (2024) 27(6):109931. doi:10.1016/j.isci.2024.109931

	Yang, W, Shi, Y, Ke, X, Sun, H, Guo, J, and Wang, X. Long-term Sleep Habits and the Risk of Breast Cancer Among Chinese Women: A Case-Control Study. Eur J Cancer Prev (2019) 28(4):323–9. doi:10.1097/CEJ.0000000000000458

	White, AJ, Weinberg, CR, Park, Y-M, D'Aloisio, AA, Vogtmann, E, Nichols, HB, et al. Sleep Characteristics, Light at Night and Breast Cancer Risk in a Prospective Cohort. Int J Cancer (2017) 141(11):2204–14. doi:10.1002/ijc.30920

	Von Behren, J, Goldberg, D, Hurley, S, Clague DeHart, J, Wang, SS, and Reynolds, P. Prospective Analysis of Sleep Characteristics, Chronotype, and Risk of Breast Cancer in the california Teachers Study. Cancer Causes Control (2024) 35(4):597–604. doi:10.1007/s10552-023-01817-5

	Sen, A, Opdahl, S, Strand, LB, Vatten, LJ, Laugsand, LE, and Janszky, I. Insomnia and the Risk of Breast Cancer: The HUNT Study. Psychosom Med (2017) 79(4):461–8. doi:10.1097/PSY.0000000000000417

	Richmond, RC, Anderson, EL, Dashti, HS, Jones, SE, Lane, JM, Strand, LB, et al. Investigating Causal Relations between Sleep Traits and Risk of Breast Cancer in Women: Mendelian Randomisation Study. Bmj (2019) 365:l2327. doi:10.1136/bmj.l2327

	Liu, H, Liu, S, Xiong, L, and Luo, B. Effects of Traditional Chinese Exercise on Sleep Quality: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Medicine (2023) 102(44):e35767. doi:10.1097/MD.0000000000035767

	Liu, H-P, Wei, JC-C, Yip, H-T, and Yeh, M-H. Association of Insomnia, Depressive Disorders, and Mood Disorders as Risk Factors with Breast Cancer: A Nationwide Population-Based Cohort Study of 232,108 Women in Taiwan. Front Oncol (2021) 11:757626. doi:10.3389/fonc.2021.757626

	Justeau, G, Gerves-Pinquie, C, Le Vaillant, M, Trzepizur, W, Meslier, N, Goupil, F, et al. Association between Nocturnal Hypoxemia and Cancer Incidence in Patients Investigated for OSA Data from a Large Multicenter French Cohort. Chest (2020) 158(6):2610–20. doi:10.1016/j.chest.2020.06.055

	Hurley, S, Goldberg, D, Von Behren, J, Clague DeHart, J, Wang, S, and Reynolds, P. Sleep Deficiency and Breast Cancer Risk Among Postmenopausal Women in the California Teachers Study (CTS). Cancer Causes Control (2020) 31(12):1115–28. doi:10.1007/s10552-020-01349-2

	Gao, X-L, Jia, Z-M, Zhao, F-F, An, D-D, Wang, B, Cheng, E-J, et al. Obstructive Sleep Apnea Syndrome and Causal Relationship with Female Breast Cancer: A Mendelian Randomization Study. Aging-Us (2020) 12(5):4082–92. doi:10.18632/aging.102725

	Feng, J, Wen, Y, Zhang, Z, and Zhang, Y. Sleep Traits and Breast Cancer Risk: A Two-Sample Mendelian Randomization Study. Sci Rep (2024) 14(1):17746. doi:10.1038/s41598-024-68856-z

	Choi, JH, Lee, JY, Han, KD, Lim, YC, and Cho, JH. Association between Obstructive Sleep Apnoea and Breast Cancer: The Korean National Health Insurance Service Data 2007-2014. Sci Rep (2019) 9(1):19044. doi:10.1038/s41598-019-55551-7

	Chang, W-P, Liu, M-E, Chang, W-C, Yang, AC, Ku, Y-C, Pai, J-T, et al. Sleep Apnea and the Subsequent Risk of Breast Cancer in Women: A Nationwide Population-Based Cohort Study. Sleep Med (2014) 15(9):1016–20. doi:10.1016/j.sleep.2014.05.026

	Qian, X, Brinton, LA, Schairer, C, and Matthews, CE. Sleep Duration and Breast Cancer Risk in the Breast Cancer Detection Demonstration Project Follow-Up Cohort. Br J Cancer (2015) 112(3):567–71. doi:10.1038/bjc.2014.600

	Ren, Z. Abstract 2181: Association of Sleep Duration, Daytime Napping, and Night Shift Work with Breast Cancer Risk. Cancer Res (2014) 74(19):2181. doi:10.1158/1538-7445.am2014-2181

	Shigesato, M, Kawai, Y, Guillermo, C, Youkhana, F, Shvetsov, YB, Setiawan, VW, et al. Association between Sleep Duration and Breast Cancer Incidence: The Multiethnic Cohort. Int J Cancer (2020) 146(3):664–70. doi:10.1002/ijc.32292

	Turner, MC, Gracia-Lavedan, E, Papantoniou, K, Aragonés, N, Castaño-Vinyals, G, Dierssen-Sotos, T, et al. Sleep and Breast and Prostate Cancer Risk in the MCC-Spain Study. Sci Rep (2022) 12(1):21807. doi:10.1038/s41598-022-25789-9

	Wang, P, Ren, F-M, Lin, Y, Su, F-X, Jia, W-H, Su, X-F, et al. Night-shift Work, Sleep Duration, Daytime Napping, and Breast Cancer Risk. Sleep Med (2015) 16(4):462–8. doi:10.1016/j.sleep.2014.11.017

	Wong, ATY, Heath, AK, Tong, TYN, Reeves, GK, Floud, S, Beral, V, et al. Sleep Duration and Breast Cancer Incidence: Results from the Million Women Study and Meta-Analysis of Published Prospective Studies. Sleep (2021) 44(2):zsaa166. doi:10.1093/sleep/zsaa166

	Xiao, Q, Signorello, LB, Brinton, LA, Cohen, SS, Blot, WJ, and Matthews, CE. Sleep Duration and Breast Cancer Risk Among Black and White Women. Sleep Med (2016) 20:25–9. doi:10.1016/j.sleep.2015.11.010

	Cai, Y, Zhaoxiong, Y, Zhu, W, and Wang, H. Association between Sleep Duration, Depression and Breast Cancer in the United States: A National Health and Nutrition Examination Survey Analysis 2009-2018. Ann Med (2024) 56(1):2314235. doi:10.1080/07853890.2024.2314235

	Zhu, J, Bao, P, Cai, H, Shi, L, Zheng, Y, Zheng, W, et al. Abstract 4254: Associations of Sleep, Quality of Life and Energy Level with Breast Cancer Mortality and Recurrence: The Shanghai Breast Cancer Survival Study. Cancer Res (2018) 78(13):4254. doi:10.1158/1538-7445.am2018-4254

	Vin-Raviv, N, Akinyemiju, TF, Galea, S, and Bovbjerg, DH. Sleep Disorder Diagnoses and Clinical Outcomes Among Hospitalized Breast Cancer Patients: A Nationwide Inpatient Sample Study. Support Care Cancer (2018) 26(6):1833–40. doi:10.1007/s00520-017-4012-1

	Soucise, A, Vaughn, C, Thompson, CL, Millen, AE, Freudenheim, JL, Wactawski-Wende, J, et al. Sleep Quality, Duration, and Breast Cancer Aggressiveness. Breast Cancer Res Treat (2017) 164(1):169–78. doi:10.1007/s10549-017-4245-1

	Jacob, L, Scholten, PC, Kostev, K, and Kalder, M. Association between Sleep Disorders and the Presence of Breast Cancer Metastases in Gynecological Practices in Germany: A Case-Control Study of 11,412 Women. Breast Cancer Res Treat (2018) 171(2):443–8. doi:10.1007/s10549-018-4831-x

	Chen, F, Wen, W, Long, J, Shu, X, Yang, Y, Shu, X-O, et al. Mendelian Randomization Analyses of 23 Known and Suspected Risk Factors and Biomarkers for Breast Cancer Overall and by Molecular Subtypes. Int J Cancer (2022) 151(3):372–80. doi:10.1002/ijc.34026

	Bach, L, Kalder, M, and Kostev, K. Depression and Sleep Disorders Are Associated with Early Mortality in Women with Breast Cancer in the United Kingdom. J Psychiatr Res (2021) 143:481–4. doi:10.1016/j.jpsychires.2020.11.036

	Nair, NM, Vaughn, CB, Ochs-Balcom, HM, Nie, J, Trevisan, M, and Freudenheim, JL. Sleep Duration and Mortality Among Breast Cancer Survivors in the Western New York Exposures and Breast Cancer (WEB) Study. Cancer Causes Control (2024) 35(1):103–9. doi:10.1007/s10552-023-01774-z

	Chen, MY, Zheng, WY, Liu, YF, Li, XH, Lam, MI, Su, ZH, et al. Global Prevalence of Poor Sleep Quality in Cancer Patients: A Systematic Review and Meta-Analysis. Gen Hosp Psychiatry (2024) 87:92–102. doi:10.1016/j.genhosppsych.2023.12.004

	Song, C, Zhang, R, Wang, C, Fu, R, Song, W, Dou, K, et al. Sleep Quality and Risk of Cancer: Findings from the English Longitudinal Study of Aging. Sleep (2021) 44(3):zsaa192. doi:10.1093/sleep/zsaa192

	Garland, SN, Johnson, JA, Savard, J, Gehrman, P, Perlis, M, Carlson, L, et al. Sleeping Well with Cancer: A Systematic Review of Cognitive Behavioral Therapy for Insomnia in Cancer Patients. Neuropsychiatr Dis Treat (2014) 10:1113–24. doi:10.2147/NDT.S47790

	Duzova, US, Duzova, M, and Altinel, B. The Effect of Sleep Quality on Attitudes toward Death in Breast Cancer Survivors. Support Care Cancer (2024) 32(10):666. doi:10.1007/s00520-024-08865-w

	Zhu, WJ, Gao, JN, Guo, J, Wang, LY, and Li, WL. Anxiety, Depression, and Sleep Quality Among Breast Cancer Patients in North China: Mediating Roles of Hope and Medical Social Support. Support Care Cancer (2023) 31(9):514. doi:10.1007/s00520-023-07972-4

	Johnson, JA, Rash, JA, Campbell, TS, Savard, J, Gehrman, PR, Perlis, M, et al. A Systematic Review and Meta-Analysis of Randomized Controlled Trials of Cognitive Behavior Therapy for Insomnia (CBT-I) in Cancer Survivors. Sleep Med Rev (2016) 27:20–8. doi:10.1016/j.smrv.2015.07.001

	Diamantopoulou, Z, Castro-Giner, F, Schwab, FD, Foerster, C, Saini, M, Budinjas, S, et al. The Metastatic Spread of Breast Cancer Accelerates during Sleep. Nature (2022) 607(7917):156–62. doi:10.1038/s41586-022-04875-y

	Vijayalaxmi, TCR, Reiter, RJ, and Herman, TS. Melatonin: From Basic Research to Cancer Treatment Clinics. J Clin Oncol (2002) 20(10):2575–601. doi:10.1200/JCO.2002.11.004

	Frydenberg, H, Thune, I, Lofterod, T, Mortensen, ES, Eggen, AE, Risberg, T, et al. Pre-diagnostic High-Sensitive C-Reactive Protein and Breast Cancer Risk, Recurrence, and Survival. Breast Cancer Res Treat (2016) 155(2):345–54. doi:10.1007/s10549-015-3671-1

	Costa, AR, Fontes, F, Pereira, S, Goncalves, M, Azevedo, A, and Lunet, N. Impact of Breast Cancer Treatments on Sleep Disturbances - A Systematic Review. Breast (2014) 23(6):697–709. doi:10.1016/j.breast.2014.09.003

	Marino, M, Li, Y, Rueschman, MN, Winkelman, JW, Ellenbogen, JM, Solet, JM, et al. Measuring Sleep: Accuracy, Sensitivity, and Specificity of Wrist Actigraphy Compared to Polysomnography. Sleep (2013) 36(11):1747–55. doi:10.5665/sleep.3142

	Reszka, E, Przybek, M, Muurlink, O, and Pepłonska, B. Circadian Gene Variants and Breast Cancer. Cancer Lett (2017) 390:137–45. doi:10.1016/j.canlet.2017.01.012

	Irwin, MR, Olmstead, R, and Carroll, JE. Sleep Disturbance, Sleep Duration, and Inflammation: A Systematic Review and Meta-Analysis of Cohort Studies and Experimental Sleep Deprivation. Biol Psychiatry (2016) 80(1):40–52. doi:10.1016/j.biopsych.2015.05.014

	Irwin, MR. Sleep and Inflammation: Partners in Sickness and in Health. Nat Rev Immunol (2019) 19(11):702–15. doi:10.1038/s41577-019-0190-z


Copyright © 2025 Zhang, Lu, Zhang, Ning, Zhu and Mao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/ijph-70-1608535-g003.jpg
Odds Ratio Odds Ratio

Study or Subgrou log[Odds Ratio SE _Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
5.1.1 adverse tumor progression

Zhu 2018 -0.07257 0.145408 0.7% 093[0.70,1.24] -

Vin 2018 0.457425 0012755 92.0% 1.58[1.54,1.62] .
Soucise 2017 -0.16252 0.09948 1.5% 0.85(0.70,1.03] |

Liang 2019 1.12493 0.951531 0.0% 3.08([0.48,19.88]

Jacob 2018 0.270027 0061224 4.0% 1.31[1.16,1.48] -
Subtotal (95% Cl) 98.3% 1.55[1.51, 1.59] |

Heterogeneity: Chi*= 5912, df=4 (P < 0.00001); F=93%
Test for overall effect: Z= 35.37 (P < 0.00001)

5.1.2 breast cancer-specific mortality

Zhu 2018 0.039221 0125 1.0% 1.04[0.81,1.33] T
Chen 2022 041211 0183673 04% 1.51[1.05, 2.16] —
Bach 2021 0.329304 0211735 0.3% 1.39[0.92, 2.10] T
Subtotal (95% ClI) 1.7% 1.21[1.01, 1.45] L g

Heterogeneity: Chi®= 3.35, df= 2 (P=0.19), F= 40%
Testfor overall effect: Z= 2.05 (P = 0.04)

Total (95% CI) 100.0% 1.54 [1.50, 1.58] |

ity: Chit= : . T —
oz el el Pt oss 02 s
Testfor subaroun differences: Chi*= 6.91. df= 1 (P = 0.009). = 85.5% Favolkes [SxparmBnial] Fevats [controf

Odds Ratio Odds Ratio
Study or Subaroup __log[Odds Ratio SE_Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
5.2.1 adverse tumor progression
Soucise 2017 0058269 0186224 02% 1.06[0.74,1.53]
Marinac 2017 -0.07257 0.089286 0.7% 0.93[0.78,1.11] —
Liang 2018 0371564 0436224 0.0% 1.45[0.62, 3.41)
Subtotal (95% CI) 0.9% 0.97[0.83, 1.13] -

Heterogeneity: Chi*=1.30, df=2 (P=0.52); F= 0%
Testfor overall effect: Z=0.43 (P = 0.66)

5.2.2 breast cancer-specific mortality

- Trudel 2017 0122218 0158163 0.2% 1.13[0.83,1.54]
Palesh 2014 -0.01005 0.007653 98.1% 0.99[0.98, 1.00] i

Nair 2024 -0.34249 0232143 01% 071[0.45,1.12]
Marinac 2017 -0.18633 0.094388 0.6% 0.83[0.69,1.00] —
Subtotal (95% CI) 99.1% 0.99[0.97, 1.00] L

Heterogeneity: Chi*=6.21, df= 3 (P =0.10); F=52%
Testfor overall effect Z=1.48 {(P=0.14)

Total (95% Cl) 100.0% 0.99 [0.97, 1.00] f
i (RiZ = - - Ee
Heterogeneity: Chi*=7.59, df=6{P=0.27); F=21% 05 07 ] 15 3

Test for overall effect: Z=1.51 (P=0.13) .
Test for subaroun differences: ChiF= 0.08. df= 1 (P = 0.77). F= 0% Favoups experimpmiall Fsvats [Control

Odds Ratio Odds Ratio

Study or Subgrou log[Odds Ratio SE Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
5.3.1 adverse tumor progression
Soucise 2017 -0.08338 0165816 42.9% 092[0.66,1.27) ——
Marinac 2017 0.392042 0.252551 18.5% 1.48([0.90,2.43] T
Liang 2018 0.845868 1.125 0.9% 2.33([0.26,21.13)
Subtotal (95% CI) 62.3% 1.07[0.82, 1.41] R
Heterogeneity: Chi*= 2.96, df= 2 (P = 0.23); F=32%
Test for overall effect: Z=0.52 (P = 0.60)

5.3.2 breast cancer-specific mortality
Trudel 2017 0.378436 0.267857 16.4% 1.46([0.86, 2.47] T
Nair 2024 014842 0507653 4.6% 1.16([0.43, 3.14] A
Marinac 2017 041871 0.265306 16.7% 1.52[0.90, 2.56] T
Subtotal (95% Cl) 37.7% 1.45[1.02, 2.04] S
Heterogeneity: Chi*=0.23, df=2 (P =0.89), F=0%
Test for overall effect: Z=2.08 (P = 0.04)
Total (95% CI) 100.0% 1.20[0.97, 1.49] »

e AT = - - Ee

Heterogeneity: Chi*= 4.94, df= 5 (P = 0.42); F= 0% 5"05 0?2 3 % 2*5

Test for overall effect: Z=1.69 (P = 0.09)

Testfor subaroun differences: Chif= 1 76. di=1 (P = 0.18). F= 43.1% Favours [experimental] Favours [control]






OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		Sleep Traits to the Risk of Breast Cancer Disease Incidence, Adverse Progression and Mortality: Evidence From a Global Systematic Review and Meta-Analysis		Objectives

		Methods

		Results

		Conclusions

		INTRODUCTION

		METHODS		Inclusion and Exclusion Criteria

		Information Sources

		Screening and Selection Process

		Risk of Bias in Individual Studies

		Data Analysis





		RESULT		Analysis of Included Articles

		Analysis of Sleep Traits Effects on Breast Cancer Incidence

		Analysis of Sleep Traits Effects on Breast Cancer Adverse Progression and Mortality





		DISCUSSION		Effects of Sleep Quality

		Effects of Sleep Duration

		Limitations

		Conclusion





		AUTHOR CONTRIBUTIONS

		FUNDING

		CONFLICT OF INTEREST

		GENERATIVE AI STATEMENT

		SUPPLEMENTARY MATERIAL

		ABBREVIATIONS

		REFERENCES









OPS/images/cover.jpg
) 1JPH

SSPH

Sleep Traits to the Risk of Breast
Cancer Disease Incidence,
Adverse Progression and
Mortality: Evidence From a Global
Systematic Review and Meta-
Analysis





OPS/images/ijph-70-1608535-g001.jpg
Identification

Records identified through database searching
(n=1797)

l

Records after duplicates

Records screened
(n=1464)
ODid not report either breast cancer-specific
incidence or adverse tumor progression
ODid not assess sleep traits
(OAssessed measures of sleep traits other than those in
employed in our definition

Full text article assessed for eligibility
(n=39)
OBreast cancer specific data not reported
OArticle was review, not original research

0=1537)
o0
g
g
o
3]
v
Records screened
=1537)
."E’
E
= Full text article assessed for eligibility
=
(n=73)
l
% Studies included in systematic review
S (n=34)






OPS/images/ijph-70-1608535-g002.jpg
Zhang 2024 0.11332868 0.03826531
Yang 2019 0.07696104 0.24744898
White 2017 0.06765865 0.07908163
Von 2024 0.01980263 0.0994398
Sen 2017 0.86710049 1.01530612
Richmond 2019 0.01980263 0.02806122
Liu 2023 0.16041672 0.05459184
Liu 2021 014842 0.05102041
Justeau 2020 0.13102826 0.53061225
Hurley 2020 0.30010459 0.21938775
Gao 2020 0.28517894 0.10969388
Feng 2024 -0.28768207 0.16836735
Choi 2019 0.18232156 0.08928571
Chang 2014 0.73716407 0.78061225
Total (95% CI)

Weight
21.2%
0.5%
5.0%
31%
0.0%
39.4%
10.4%
11.9%
0.1%
0.6%
2.6%
1.1%
3.9%
0.1%

100.0%

Heterogeneity: Chi*= 21.56, df= 13 (P = 0.06); F= 40%

Test for overall effect: Z= 4.80 (P < 0.00001)

Odds Ratio
IV, Fixed, 95% Cl
112 [1.04,1.21]
1.08 [0.66,1.75]
1.07 [0.92,1.25]
1.02[0.84,1.24]
2.381(0.33,17.41]
1.02(0.97,1.08]
117 [1.05,1.31]
116 [1.05,1.29]
1.14(0.40,3.23]
1.35 [0.88, 2.08]
1.33(1.07,1.65]
0.75 [0.54,1.04]
1.20[1.01,1.43]
2.09 [0.45, 9.65]

1.09 [1.05, 1.13]

Odds Ratio

SE Weight IV, Fixed, 95% CI

0.4% 0.98[0.56,1.72]

Study or Subgrou| log[Odds Ratio

Gao 2020 -0.0202 0.288265

Hurley 2020 0.039221 0.145408 1.6%
Qian 2015 0.00995 0.030612 37.2%
Ren 2014 -0.06188 0.048469 14.8%
Shen 2019 0.425268 0.260204 0.5%
Shigesato 2020 0.076961 0.216837 0.7%
Turner 2022 -0.08338 0117347  25%
Yon 2024 0.029559 0.030612 37.2%
Wang 2015 0.536493 0.576531 0.1%
White 2017 0.482426 0.270408 0.5%
Wong 2021 -0.13926 0137755  1.8%
Xiao 2016 0.058269 0.135204 1.9%
Yang 2019 0.270027 0.239796  0.6%
Total (95% ClI) 100.0%

Heterogeneity: Chi*=12.30,df=12 (P=0.42); F= 2%

Test for overall effect: Z=0.52 (P = 0.60)

1.04[0.78,1.38]
1.01 [0.95,1.07]
0.94 [0.85,1.03]
1.53[0.92, 2.59]
1.08 [0.71, 1.65]
0.92[0.73,1.16]
1.03[0.97,1.09]
1.71[0.55,5.29]
1.62[0.95, 2.75]
0.87 [0.66,1.14]
1.06 [0.81,1.38]
1.31[0.82,2.10]

1.01[0.97, 1.05]

Odds Ratio

SE Weight IV, Fixed, 95% CI

Cai 2024 0.04879 0
Hurley 2020 0.198851 0.112245
Liu 2023 0.151862 0.140816
Qian 2015 0 0.089286
Ren 2014 0.438255 0.244898
Shen 2019 0.322083 0.522959
Shigesato 2020 0.04879 0.05102
Turner 2022 0.00995 0.145408
Yon 2024 -0.01005 0.181122
YWang 2015 0.463734 0.255102
White 2017 0 0.079082
Wong 2021 0.00995033 0.02551
Xiao 2016 0.06765865 016071429
Total (95% ClI)

Heterogeneity: Chi*=10.13, df=11 (P=0.52); F=0%
Test for overall effect. Z=1.52 (P=0.13)

3.2%
2.0%
5.0%
0.7%
0.1%
15.4%
1.9%
1.2%
0.6%
6.4%
61.8%
1.6%

100.0%

Not estimable
1.221(0.98,1.52)
1.16[0.88,1.53]
1.00(0.84,1.19]
1.55 [0.96, 2.50]
1.38 [0.50, 3.85]
1.06 [0.95,1.16]
1.01 [0.76,1.34]
0.99 [0.69, 1.41]
1.59 [0.96, 2.62]
1.00(0.86,1.17]
1.01 [0.96, 1.06]
1.07 [0.78, 1.47]

1.03[0.99, 1.07]

0.2

01 02

Favours [experimental] Favours [control]

0.5

Favours [experimental] Favours [control]

0.5
Favours [experimental] Favours [control]

Odds Ratio
IV, Fixed, 95% Cl

0.5 1 2

Odds Ratio
IV, Fixed, 95% CI

-

1

Odds Ratio
IV, Fixed, 95% ClI

0.7 1 1.5

2

2

5

10










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
€ IJPH

S S P H 5 SEHOOL o





