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Abstract

Purpose—To investigate the associations of rotating night shift work history and sleep duration
with risk of colorectal adenoma.

Methods—We evaluated 56,275 cancer-free participants of the Nurses’ Health Study 11, who had
their first colonoscopy or sigmoidoscopy between 1991 and 2011; rotating night shift work and
sleep duration were reported by mailed questionnaire. Multivariable-adjusted logistic regression
was used to estimate relative risks (RR) of colorectal adenoma, with 95% confidence intervals
(CI), across categories of rotating night shift work history (none, 1-4, 5-9, and =10 years) and
sleep duration (<5, 6, 7, 8, and =9 hours/day).
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Results—We found no association between duration of rotating night shift work and occurrence
of colorectal adenoma (p-trend across shift work categories=0.5). Women with the longest
durations of rotating night shift work (=10 years) had a similar risk of adenoma compared to
women without a history of rotating night shift work (multivariable-adjusted RR: 0.96, 95% CI:
0.83-1.11). Similarly, there were no associations of shorter or longer sleep durations with
adenoma risk (p-trend=0.2 across sleep durations of <5 through 7 hours/day, and p-trend=0.5
across sleep durations of 7 through =9 hours/day). Results were similar when we examined
associations according to adenoma location and subtype.

Conclusions—Our results do not support an association between rotating night shift work or
sleep duration and risk of colorectal adenoma in women.
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INTRODUCTION

The World Health Organization classified shift work as a probable carcinogen, largely based
on studies of breast cancer[1]. However, evidence for colorectal cancer is increasing, and a
recent meta-analysis suggested that longer durations of shift work might also be associated
with a higher risk of colon cancer[2]. Sleep disturbances may mediate this association or act
independently to increase risk of this outcome[3]. An important precursor for most
colorectal cancers is adenomatous polyps (i.e., adenoma), making them an appealing target
for interventions[4,5]. Yet, to date, only one hospital-based case-control study has examined
night shift work and sleep characteristics in relation to colorectal adenoma[6]. We
hypothesized that longer duration of rotating night shift work and extreme sleep durations
might be associated with greater risk of adenoma in the Nurses’ Health Study Il (NHS II).

METHODS

Study population

The NHS 11 began in 1989, when 116,430 female registered nurses, aged 25-42 years and
living in the United States, completed a mailed questionnaire about lifestyle factors and
medical history. Similar questionnaires updated this information biennially; response rates
have been =90% for every questionnaire cycle. Information on shift work history was
collected at baseline and repeatedly throughout follow up, and sleep duration was assessed
once in 2001. Women began reporting lower endoscopy procedures and findings of
colorectal polyps in 1991, which was considered “baseline” for our analyses.

We identified 56,275 women without a diagnosis of cancer (excluding non-melanoma skin
cancer), inflammatory bowel disease, ulcerative colitis, familial polyposis, or colorectal
polyps by 1991, who reported first-time lower gastrointestinal endoscopy (colonoscopy or
sigmoidoscopy) between 1991 and 2011. We excluded women without an initial report of
shift work history (n=286) and information on sleep duration (n=7,044), leaving 55,989
women for analyses of shift work history and adenoma risk and 49,231 women for analyses

Int J Colorectal Dis. Author manuscript; available in PMC 2018 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Devore et al. Page 3

of sleep duration and adenoma risk. The Institutional Review Boards of the Brigham and
Women’s Hospital and the Harvard T. H. Chan School of Public Health approved this study.

Ascertainment of colorectal adenoma

Women who reported a new diagnosis of colorectal polyps on cohort questionnaires were
asked for permission to obtain their medical records. Study investigators, who were blinded
to participants’ exposure status, reviewed medical records and pathology reports to confirm
adenoma cases; they also extracted information on anatomic location, size, number, and
histological type of adenoma. For our analyses, we considered adenoma cases that were
diagnosed on first lower endoscopy and confirmed by pathology report.

Ascertainment of shift work history and sleep duration

Women reported their total duration of rotating night shift work at baseline in 1989 (never,
1-2, 3-5, 6-9, 10-14, 15-19, and =20 years), and updated this information on biennial
questionnaires in 1991, 1993, 1997, 2001, 2005, and 2007 (for each two-year period: none,
1-4, 5-9, 10-14, 15-19, and =20 months). Because the 1995, 1999, and 2003 questionnaires
did not include this question, retrospective assessments of rotating night shift work were
included on the 2001 and 2005 questionnaires. We assigned participants the value of the
midpoint of their response category, and summed these values across all questionnaires
through the year of first lower endoscopy.

Women reported their usual sleep duration in a 24-hour period on the 2001 questionnaire;
response categories were: <5, 5, 6, 7, 8, 9, 10, and =11 hours.

Statistical analysis

Age- and multivariable- adjusted logistic regression models were used to estimate odds
ratios (OR), approximating relative risks (RR), and 95% confidence intervals (CI) for overall
colorectal adenoma and adenoma by location and subtype across categories of rotating night
shift work history (none, 1-4, 5-9, and =10 years) and sleep duration (<5, 6, 7, 8, =29 hours/
day). Non-cases were women without adenoma (or with hyperplastic polyps only) detected
at first lower endoscopy; women with no history of rotating night shift work and sleep
durations of 7 hours/day comprised the reference categories, respectively. Linear trends were
evaluated using the midpoint of each rotating night shift work category, and separately for
sleep durations of <5, 6, and 7 hours/day and sleep durations of 7, 8, and =9 hours/day. We
utilized a Bonferroni correction to determine the threshold at which p-values would be
considered significant; therefore, we divided the p-value of 0.05 by 33 (the number of
comparisons for which a p-value was calculated in our main analyses) and considered
p<0.002 as indicating statistical significance.

In secondary analyses, we evaluated associations among women who underwent lower
endoscopy for screening purposes only, and restricted to adenoma cases occurring after
women reported sleep duration in 2001. We also evaluated effect modification by body-mass
index and joint effects of rotating night shift work and sleep duration by adding interaction
terms to our models.
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RESULTS

After adjusting for potential confounding factors, we found no association between rotating
night shift work history and overall risk of colorectal adenoma (p-trend=0.5), and similar
adenoma risks for women across all categories of rotating night shift work compared to
women with no history of rotating night shift work (e.g., RR: 0.96, 95% CI: 0.83-1.11
comparing extremes of =10 years of rotating night shift work history versus none) (Table 1).
Rotating night shift work was also unrelated to risks of proximal, distal, and rectal adenoma
(p-trends were 0.9, 0.7, and 0.3, respectively), as well as large (=1 cm), small (<1 cm),
advanced (large, villous, or high-grade dysplasia), non-advanced (small and tubular),
multiple (=2 polyps), high-risk (advanced or =3 polyps), and low-risk (hon-advanced and 1—
2 polyps) adenoma subtypes.

In addition, there was no overall association between shorter or longer sleep durations and
adenoma risk in multivariable models (p-trend=0.2 across sleep durations of <5 through 7
hours/day, and p-trend=0.5 across sleep durations of 7 through =9 hours/day) (Table 1). We
did observe a suggestion of a decreased adenoma risk for women with sleep durations <5
hours/day compared to 7 hours/day (multivariable-adjusted RR: 0.83, 95% CI: 0.69-1.01),
whereas the adenoma risk was comparable for women with sleep durations =9 hours/day
versus 7 hours/day (multivariable-adjusted RR: 0.91, 95% CI: 0.76-1.09). When Bonferroni
correction was applied, no significant trends of shorter or longer sleep durations emerged by
adenoma location or subtype.

In secondary analyses, results were similar when we restricted our sample to women who
underwent lower endoscopy for screening purposes only, and to cases occurring after women
reported sleep duration in 2001. There was no effect modification by body-mass index and
no joint effect of rotating night shift work and sleep duration on adenoma risk.

DISCUSSION

We identified no overall association of rotating night shift work history or sleep duration
with risk of colorectal adenoma in women. Similarly, these exposures were not related to
adenoma risk when considering different anatomic locations or subtypes separately. Thus,
our results do not support the hypothesis that longer duration of rotating night shift work or
extremes of sleep duration increase the risk of colorectal adenoma.

Our findings are consistent with results from a previous epidemiologic study of night shift
work and colorectal adenoma. In that study, there was no difference in the prevalence of
adenomas comparing participants with a history of night shift work to those without such a
history (OR: 1.16, 95% CI: 0.85-1.59)[6], although information on duration of night shift
work was not available. Thus, our study extends these results by suggesting that no
association exists even among participants with up to ten years of shift work history. Given
the growing evidence that shift work may be associated with an increased risk of colorectal
cancer[2], inconsistent results for colorectal adenoma versus cancer (as occurred in the
Nurses’ Health Studies) might suggest that circadian disruption acts more as a cancer
promoter than initiator.
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Few observational studies have examined associations between sleep duration and risk of
colorectal cancer[9-11], and the only study that previously examined this association found
a 50% increased risk in colorectal adenoma with shorter sleep duration (OR 1.49, 95% CI:
1.02-2.19)[6]. However, the authors did not account for confounding by important lifestyle
factors (e.g., diet and physical activity) in their analyses; therefore, this result could be
explained at least in part by residual confounding.

Limitations of our study should be noted. First, rotating night shift work and sleep duration
were assessed by questionnaire, which likely resulted in non-differential exposure
misclassification. Multiple studies have identified associations of shift work history and
sleep duration with chronic disease in this cohort, but such misclassification could still have
contributed to our null findings. Second, our study was conducted among women only, and
results may not apply to men.

In conclusion, our study does not provide evidence supporting the hypothesis that longer
history of rotating night shift work or extremes of sleep duration increase the risk of
colorectal adenoma in women.
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