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Shift work with and without night shifts and breast
cancer risk in a cohort study from Finland

Mikko Harma

ABSTRACT

Objectives To examine the association of shift work
with and without night work with breast cancer among
women in the public sector.

Methods Using the Finnish Public Sector cohort study
(N=33359, mean age of 40.6 years at baseline), we
investigated the associations of shift work and potential
confounders with incident breast cancer. Exposure to
permanent day work or shift work was defined from
first two consecutive surveys from 2000, 2004, 2008 or
2012 and past information on exposure in a subcohort
(n=20786). Incident cases of breast cancer (n=1129)
were retrieved from the National Cancer Register and
the cohort members were followed to the end of 2016.
HR and 95% CI from Cox proportional hazard regression
models were calculated.

Results Shift work with and without night shifts was
not overall associated with breast cancer. When stratified
according to age, both shift work without nights (HR
2.01,95% Cl 1.12 to 3.60) and shift work with nights
(OR 2.05, 95% CI 1.04 to 4.01) were associated with an
increased risk after a period of 10 years or more follow-
up among women aged 50 years or older, when adjusted
for age, socioeconomic status, children, smoking,
alcohol and body mass index. In a subgroup with past
information on exposure to shift work, the increased risk
by longer exposure to shift work was not significant.
Conclusions This study provides support for an
increased risk of breast cancer among elderly shift
workers. However, insufficient information on exposure
and intensity of night work may attenuate the risk
estimates.

INTRODUCTION

In Europe, one in five workers are doing shift work,
that is, any work schedule beyond the traditional
day work from 08:00 to 16:00. Further, 9.7% of
women were also exposed to night shift work in
2018." Night work, defined as work performed
during a period of not less than seven consecu-
tive hours, including the interval from midnight to
05:00,% is common in health and social care sector,
which nowadays is one of the largest occupational
sectors and where more than 30% of the employees
also work during nights.

In 2019, a working group convened by the Inter-
national Agency for Research on Cancer (IARC)
concluded that night shift work is probably (IARC
classification Group 2A) carcinogenic to humans.”
The evidence of cancer in experimental animals
was sufficient and supported by strong mechanistic
animal evidence. Epidemiological studies showed
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Night shift work is probably carcinogenic to
humans.

= Epidemiological evidence on the association of
night shift work and breast cancer is limited.

= Although earlier case—control studies show
positive associations between night shift work
and breast cancer, majority of the cohort studies
have shown weak or no associations.

WHAT THIS STUDY ADDS

= In a relatively large cohort study among public
sector workers in Finland, both shift work
without nights and shift work with nights were
associated with an increased risk of breast
cancer among women aged 50 years or older
after a period of 10 years or more follow-up.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Organisations need to pay attention to the
possible risk of breast cancer among elderly
employees with current or past exposure to
shift work with or without night shifts.

credible positive associations between night shift
work and breast cancer, but bias could not be
reasonably ruled out. Therefore, epidemiological
evidence was limited.”> In general, case—control
studies showed positive association between night
shift work and breast cancer, but this was not the
case for cohort studies, where majority have shown
weak or no associations.” * Exceptions were two
cohorts from Sweden,** as well as the two Nurses
Health Studies (NHS and NHS2), which showed
positive associations between rotating night shift
work and risk of breast cancer after 20 years
(NHS2) or 30 years (NHS) of exposure to rotating
night shift work.*™®

While the NHS®” are examples of cohort studies
with large population sizes, long follow-up, regu-
larly updated information on exposure (NHS2)
and cancer diagnoses during follow-up, many other
cohort studies have had methodological limita-
tions, in combination with poor exposure infor-
mation on night shift work, for example, based
on baseline time only, collected retrospectively, or
even after cessation of work.” Some cohort studies
have included night shift workers in the reference
groups and have short follow-up, while others have
not been able to control sufficiently for potential
confounders or had insufficient sample size.> °
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FPS female participants who had answered at
least one survey 2000, 2004, 2008 or 2012,
N=66,262

Excluded missing shift work status at baseline
or data with “other shift system” status, N=884

Excluded participants diagnosed with breast
cancer before entry the cohort N=676 and
duplicates from cancer registry data.

Excluded participants with a change or missing
information in the shift work status of the
follow-up survey after 4 years, N=30 723

h 4
Final cohert
N= 33359

Figure 1  Flow chart of selection of study participants for analysis with
exposure assessment based on two consecutive surveys. FPS, Finnish Public
Sector study.

Finally, there was a tendency for a higher risk of breast cancer in
premenopausal women than in postmenopausal women.”

While exposure assessment has improved greatly in most
recent case—control studies (eg, ref 10), with detailed character-
istics of complete historical working time, including night shift
work, although collected retrospectively, few cohort studies
have been able to characterise the risk according to shift work
with or without night work. An exception is the relatively small
study of Knutsson et al,’ which found a doubling of the relative
risk of breast cancer among shift workers with night shifts, but
also a slightly increased risk among shift workers without nights
assessed at baseline. A prospective cohort study of public sector
female workers with exposure from payroll registers showed
a negative association of night shift work with breast cancer.'!
However, the follow-up time of this study was only 5 years and
no baseline information on earlier exposure was available. The
results of recent case—control studies show stronger associations
between night work and breast cancer than observed in prospec-
tive cohort studies. Thus, there is a potential that retrospective
studies are affected by recall bias, that is, that breast cancer cases
and controls could report differently about previous exposure
and thereby bias the results. However, the positive findings seen
in case—control studies are more likely explained by obtaining
complete work history, which many cohort studies have failed
to capture.’

Considering the methodological limitations, and especially the
inability of several earlier cohort studies to differentiate between
exposure to shift work with and without night shifts, we investi-
gated the association between shift work with and without night
shifts and the incident risk of breast cancer using a large prospec-
tive cohort study with 16 years of follow-up. In order to improve
the quality of exposure assessment at baseline, the assessment of
shift work status was based on consistent reporting of shift work
status in two consecutive surveys with 4years between. Second,
we analysed the association of shift work with risk of breast
cancer in a subsample with additional information on earlier
exposure to shift work.

METHODS

Study design and participants

The data for this study include those of the female members
of the Finnish Public Sector (FPS) study. FPS is an ongoing
dynamic survey cohort initiated in 1997 including several

waves of questionnaire-based surveys between the years 1997
up to the present. FPS includes two subcohorts: first, a cohort
of local government employees in 10 towns (referred to as ‘the
10-town subcohort’), being a mixture of healthcare workers
and employees from other municipal occupational sectors;
and second, a cohort conducted within 21 large hospitals,
the Finnish Hospital Personnel Study (referred to later as ‘the
Hospital subcohort’). The most common occupations in the FPS
cohort are those related to healthcare, social services and educa-
tion. In healthcare and social services, dominated by women and
shift work, the most common job titles are nurse, practical nurse,
department secretary, hospital cleaner and laboratory nurse.

The survey cohort (figure 1) comprises all female participants
who had responded to any of the FPS questionnaires in 2000,
2004, 2008 and 2012 (response rates 66%—68%). In order to
improve exposure assessment for the long follow-up, the anal-
ysis of the whole sample was limited to participants with stable
shift work status in two consecutive FPS surveys. Follow-up with
respect to breast cancer started after the second survey. Those
shifting between any of the three categories of shift work status
(day work, shift work without nights and shift work with nights)
during the two surveys were excluded. The participants entered
the follow-up at different time points, depending on when they
had joined the first of the two consecutive surveys. A total of
66 262 women responded to at least one of the four surveys.
After excluding participants with a non-defined shift work
system (irregular shift systems or missing shift work status data,
n=884), women diagnosed with breast cancer before entry to
the cohort (n=676), duplicates due to technical reasons from the
cancer registry and employees with a change or missing infor-
mation on their shift work status in the second survey (30 723),
the final study population comprised 33 359 women (50.3% of
the original sample). We conducted additional analyses of breast
cancer according to earlier shift work exposure of the hospital
subcohort, as this was the only cohort having information on
exposure prior to baseline.

Shift work status
The participants were first classified as (1) day workers, (2)
shift workers without night shifts, (3) shift workers with night
shifts, (4) permanent night workers or (5) workers in ‘other
work schedules’, based on a direct question or the presence
of different work shifts. Those with ‘other work schedules’ or
missing shift work status (n=884) were excluded. Shift work
with night shifts and permanent night work were combined due
to the low number (2%) of permanent night workers and based
on the recent definition of the IARC working group for ‘night
shift work’.? This survey question has been used earlier'?!* and
validated against payroll-based registry data of working hours."
Based on the payroll data, most work schedules in shift work
with or without nights were irregular, with variations in the
number and in the start and end times of the shifts between
weeks. In general, the intensity of night work in the rotating
shift work was low, with only 10% of all employees having over
50 night shifts in a subsample of the study.'®

The surveys of the hospital subcohort included an additional
question of earlier shift work exposure (‘how many years in total
have you worked shift work?”).

Breast cancer data

Cases of breast cancer were retrieved from the Finnish Cancer
Registry using the unique personal identification applied to all
residents of Finland (www.cancerregistry.fi). Cohort participants
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were followed up from baseline (the year after the second
consecutive FPS survey in 2004, 2008 or 2012, depending on
the entry year of the employee) to the end of 2016. In the addi-
tional hospital cohort analysis with information on past expo-
sure to shift work, follow-up started from the first FPS survey
(2000, 2004, 2008 or 2012) to the end of 2016. The maximum
follow-up time was thus 12.5 years for the entire study popu-
lation and 16.5 years in the hospital subcohort analysis, which
also had working time prior to the baseline used for the ‘entire
cohort’. In the Finnish Cancer Registry, the cases have been
registered according to the International Classification of
Diseases for Oncology, Third Revision (ICD-O-3) from 2007
onwards as well as the date of diagnosis. Cancers from 1953 to
2006 were coded by ICD-7 and have been converted to ICD-
O-3. The ICD-O codes for breast cancer used in this study were
C50.0-50.9.

Assessment of covariates

Covariates measured at baseline included age (years); socioeco-
nomic status (SES; four categories: upper white collar (Interna-
tional Standard Classification of Occupations or ISCO=1-2),
lower white collar (ISCO=3-4), skilled blue collar (ISCO=35)
and other blue collar ISCO=6-9)); having children aged 0-6
years old (three categories: no, yes and missing); having chil-
dren aged 7-18 years old (three categories: no, yes and missing);
current smoking status (three categories: no, yes and missing);
body mass index (BMI; kg/m?), with missing values replaced by
average; and alcohol consumption (continuous measure: pure
alcohol g/week), with missing values replaced by average. All
baseline data were obtained from the survey responses, except
for SES and age which were derived from employers’ registers.
Finally, we used the age of 50 years old as a proxy for meno-
pausal status.

Statistical analysis
Associations between exposure to shift work and incident
breast cancer in the survey and the payroll cohort data during
follow-up were examined using Cox proportional hazard regres-
sion models. The time-dependent interactions between exposure
to night shift work for all unadjusted models and the follow-up
period were statistically non-significant, confirming that the
proportional hazards assumption was justified. For the adjusted
models of the survey data, there was some evidence of violation
of the proportional hazards assumption. In order to justify the
use of proportional hazards model, we stratified the analyses
according to the follow-up period (<10 years and 10 years or
longer). Similar stratification for shorter and longer follow-ups
has also been used, for example, in the NHS.*™

The follow-up period started from the date of the second
survey and continued until the date of the first primary diagnosis
of breast cancer, death or end of follow-up (31 December 2016),
whichever occurred first. For all shift work exposure vari-
ables, we computed the crude and adjusted HRs and 95% ClIs,
controlling for age, SES, children aged 0-6 years, children aged
7-18 years, smoking, alcohol consumption and BMI. In order
to account for the non-Gaussian distributions of the variables
measuring alcohol consumption and BMI, these variables were
entered along with their squared terms. First, we calculated the
crude and adjusted associations between the dichotomised expo-
sure variables and breast cancer in the survey cohort. Second, we
did the same analyses after stratification according to age (<50
years and =50 years) and two follow-up periods (<10 years and
=10 years). Statistical analyses were conducted with SAS V.9.4.

RESULTS

Individual characteristics and exposure to night shift work
The characteristics of the cohort (N=33 359) at baseline
according to shift work status are described in table 1. Upper
white-collar workers represented the largest socioeconomic
subgroup among day workers (36.8%), while lower white-collar
workers were the largest group among shift workers with night
shifts (59.6%). The mean age of shift workers with night shifts
(n=5422) was lower at baseline (mean age 40.9 years, SD 9.1)
compared with that of day workers (n=23486; mean age 44.0
years, SD 8.3) and of shift workers without night shifts (n=4451;
mean age 44.9 years, SD 9.0). The prevalence of women aged
50+ was lower (20.4 %) among shift workers with night shifts
compared with day workers (29.8%) and shift workers without
night shifts (27.7%).

Association of shift work with breast cancer

We identified 1129 incident cases of first primary breast cancer
after excluding the cases prior to baseline. The association
between shift work status and incidence of breast cancer is
shown in table 2.

For the whole group, shift work with night shifts and shift
work without night shifts at baseline (based on two consecu-
tive surveys) were associated with a modest non-significantly
increased risk of breast cancer, when adjusted and compared
with day work. Risk estimates were highest after the longest
follow-up and in the fully adjusted models (shift work without
night shifts: 33 cases, OR 1.35, 95% CI 0.90 to 2.02; shift work
with night shifts: 34 cases, OR 1.22, 95%CI 0.80 to 1.85).
However, among women 50 years or older, both shift work
without night shifts (17 cases; HR 2.01, 95%CI 1.12 to 3.60)
and shift work with night shifts (15 cases; OR 2.05, 95% CI 1.04
to 4.01) were associated with a significantly increased risk of
breast cancer after a longer follow-up, when adjusted for age,
SES, children, smoking, alcohol and BMI. Among the younger
women, the risk of breast cancer was non-significantly increased
for follow-up <10 years (shift work without night shifts: 58
cases, HR 1.11, 95%CI 0.83 to 1.49; shift work with night
shifts: 81 cases, HR 1.26, 95%CI 0.97 to 1.64, in the fully
adjusted models). In order to investigate the possible selection
bias (healthy shift worker effect), we conducted a sensitivity
analysis on the risk of breast cancer among shift workers with
night shifts switching to day work (1645 women, mean age 38.0
years) compared with those who did not change (10310 women,
mean age 39.4 years) and found that there was a decreased risk
among those exposed <10 years (5 cases; HR 0.23, 95%CI
0.09 to 0.58, in the fully adjusted model) but not among those
exposed =10 years (3 cases; HR 0.94, 95%CI 0.28 to 3.17, in
the fully adjusted model).

The association between shift work with night shifts and risk
of breast cancer was analysed separately in the relatively small
hospital subcohort because only this cohort had information
on exposure prior to baseline (table 3). At baseline (the first
questionnaire) and without information on past exposure,
shift work including night shifts was not associated with an
increased risk of breast cancer. When compared with always
day workers, the crude analyses of shift workers with night
shifts and followed up for <10 years showed a significantly
increased risk among those who had previously worked shifts
during a minimum of 15 years. After adjustment for different
confounders, however, the risk estimates were attenuated and
non-significantly elevated.
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Table 1  Description of the cohorts (women) at baseline
Shift work status
Day work Shift work without nights Shift work with nights All
Variables n % Mean SD n % Mean SD n % Mean SD n % Mean SD
Age
<50 years 16478 702 399 64 2772 623 396 70 4315 796 378 74 23565 706 395 6.7
50+ years 7008 29.8 536 2.7 1679 277 53.7 2.7 1107 204 53.1 23 9794 294 535 26
All 23486 100.0 44.0 83 4451 100.0 449 9.0 5422 100.0 40.9 9.1 33359 100.0 436 86
Socioeconomic status
Upper white collar 36.8 10.7 1.8 28.9
Lower white collar 34.0 28.1 59.6 37.3
Skilled blue collar 183 32.8 36.7 233
Other blue collar 9.1 285 1.9 10.5
Children <6years old
No 48.7 48.5 43.7 47.8
Yes 21.9 18.8 22.5 21.5
Missing 29.5 32.8 338 30.6
Children 7-8years old
No 33.6 35.6 35.8 345
Yes 35.8 28.5 28.1 33.6
Missing 30.6 22.9 36.1 31.9
Smoking
No 83.6 75.9 793 81.9
Yes 14.1 211 17.7 15.6
Missing 23 3.0 3.0 25
Body mass index (kg/mz) 24.8 4.2 25.2 4.1 24.9 4.1 249 41
Alcohol consumption (g/ 52.5 81.4 453 79.8 43.1 73.9 50.0  80.1
week)
DISCUSSION The observed risk estimates for workers 50 years and older

In this relatively large cohort of public sector employees
in Finland, shift work was not overall associated with an
increased risk of breast cancer. However, after 10 years of
follow-up, the risk increased twofold among women aged 50
years or older with prospective data on 4 years of exposure
to shift work.

are comparable with the risk estimates after exposure to night
shift work for over 20 years, published earlier in the American
Nurses” Health Study 2°7 and with the Danish’” and Norwe-
gian'® ¥ case—control studies of nurses.

Earlier epidemiological studies of night shift work have simi-
larly reported higher risk of breast cancer among women over

Table 2 Association of shift work with female breast cancer during follow-up: survey cohort (N=33359). Shift work status based on first two

surveys with 4 years between.

Unadjusted Adjusted*

Follow-up <10 years Follow-up =10 years

Follow-up <10 years  Follow-up =10 years Follow-up <10 years  Follow-up =10 years

Pyrs Pyrs
Cases Cases HR 95%Cl HR 95%Cl HR 95%Cl HR 95%Cl

Cases All Cases All
All
Day work 673 3356 60939 123 1366 164593  Ref Ref Ref Ref
Shift work without nights 138 672 9442 33 371 35819 1.15 096t 139 1.22 083t01.79 1.14 094t0139 135 0.90 to0 2.02
Shift work with nights 128 585 12318 34 378 43786 0.90 0.74t01.09  0.99 067t01.45 119 097to1.46 122 0.80 to 1.85
<50 years
Day work 362 1798 45540 83 926 110373 Ref Ref Ref Ref
Shift work without nights 58 301 6314 16 181 21745 1.01 0.77t01.34  0.97 057t01.65 1.11 0.83t01.49  0.99 0.57 to 1.70
Shift work with nights 81 372 10469 19 209 33800 0.96 0.75t01.22 0.72 044t01.19 126 097to1.64 091 0.53 t0 1.56
50+ years
Day work 31 1558 15398 40 440 54219 Ref Ref Ref Ref
Shift work without nights 80 371 3128 17 191 14075 1.14 0.89t01.45 1.62 092t02.86 1.18 090to1.53  2.01 1.12 t0 3.60
Shift work with nights 47 213 1849 15 170 9986 1.1 0.81t01.51 191 1.04t03.47 117 084t01.63 2.05 1.04 t0 4.01

HR and 95% CI from Cox regression models.

*Adjusted for age, SES (1-4), children 0-6 years (no/yes/missing), children 7-18 years (no/yes/missing), smoking (yes/no/missing), alc alc*alc and bmi bmi*bmi.

Pyrs, person-years; Ref, reference; SES, socioeconomic status.
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Table 3  Association of night shift work with female breast cancer in the hospital subcohort according to earlier shift work exposure (based on the

first survey, n=20763)

Unadjusted Adjusted*

Follow-up <10 years Follow-up =10 years

Follow-up <10 years  Follow-up =10 years  Follow-up <10 years Follow-up =10 years

Pyrs Pyrs
Cases Cases HR 95%Cl HR 95%Cl HR 95%Cl HR 95%Cl

Cases All Cases All
Day work always 10 82 8759 25 354 10653 Ref Ref Ref Ref
Shift work with nights at baseline 30 232 24393 196 3112 91297 1.22 0.60t02.50 0.72 048t01.10 136 063t02.97 0.68 0.41t01.12
Day work always 10 82 8759 25 354 10653 Ref Ref Ref Ref
Shift work with nights, 5-9 years 4 30 10587 8 124 19056 0.37 0.12t01.19  0.18 0.08t00.40 0.69 0.20t02.41 037 0.16 t0 0.88
Shift work with nights, 1014 years 7 56 6066 19 294 15228 1.12 043t02.95 044 02410079 148 052to4.15 0.60 031t01.17
Shift work with nights, 15+ years 19 146 7483 168 2685 55167 2.45 1.14t05.28 0.90 05910137 165 072t03.81 0.72 0.44t01.19

Trend: p=0.0031 Trend: p=0.0061 Trend: p=0.1511 P=0.9261

HR and 95% CI from Cox regression models according to earlier shift work experience.

*Adjusted for age, SES (1-4), children 0-6 years (no/yes/missing), children 7-18 years (no/yes/missing), smoking (yes/no/missing), alc alc*alc and bmi bmi*bmi.

1P value indicates a trend test for linearity in relation to earlier exposure time.
Pyrs, person-years; Ref, reference; SES, socioeconomic status.

SO0years'® compared with younger women. Since our cohort
included women of all ages, selection out due to left truncation,
in which an ageing survivor population is included,?® cannot
explain the age-related difference in the association of shift
work and breast cancer. Since we do not have information on
age of start of shift work in our cohort, an older age at start of
shift work in our cohort compared with the pooled case—control
studies could explain this observation. The observed trend of
increased risk by longer exposure to night shift work is supported
by earlier studies,” but with some exceptions.” *! Case—control
studies with much more detailed exposure indicators than avail-
able in the cohort studies show generally more positive trends
in the association of longer duration of night shifts and risk of
breast cancer (eg, refs 19 22 23).

In the subgroup of women aged 50 years or older, we found
the highest risk estimates after a longer follow-up. Long expo-
sure time to shift work has also been found to be associated with
an increased risk of breast cancer in earlier studies.*®” '* The
null finding of an overall association (before age stratification)
between night shift work and breast cancer, when information
on full earlier exposure was lacking, may basically be explained
by selection in and out of night shift work, with the latter known
as the healthy worker effect.”* However, the sensitivity analysis
of the risk of breast cancer among those shifting from shift work
to day work did not indicate any healthy shift worker effect due
to the observed decreased risk among those shifting to day work,
although based on very few cases.

We also found that the risk estimates of breast cancer were
mostly the same among shift workers with and without night
shifts, different from some previous studies which have found an
increasing association between the intensity of night work and
the risk of breast cancer.'® ' Many employees in this study have
had a long earlier shift work experience before baseline, which
is not fully captured by our data. In Finland, the occupational
health services are obliged to provide free health assessment to
all night shift workers. In case of any type of health-related prob-
lems linked to night work, a transfer to day work ‘whenever
possible’ is recommended, as regulated by the European Union
Working Time Directive. We have investigated the selection out
of shift work in this population earlier.”> During a follow-up
time of only 6 years, 8% of all shift workers with night shifts
had switched to day work and 35% to shift work without night
shifts. This indicates that especially the ‘shift work without
nights’ group includes many earlier night workers. Since our

own data also indicate that the risk of breast cancer tended
to increase according to earlier exposure to shift work, when
compared with never shift workers, it is likely that the increased
risk of breast cancer among shift workers without current night
work may be due to earlier exposure to night work.

Exposure to light at night during night work is the major
reason for circadian disruption in shift work and an important
candidate for a possible cancer pathway due to changes in mela-
tonin patterns, including sex hormones, oxidative stress, and
genetic and immunological functions.” ** 2 However, there is
also evidence that shift work without night shifts—that is, alter-
nating morning and evening work with variable and irregular
shift start and end times—and insufficient resting time between
shifts could be a stress factor, increasing sickness absence®” and
reducing opportunities for sleep and recovery.'

The main strengths of this study include the large sample size
and the long follow-up time from several survey waves with high
response rates, as well as data on several potential confounders
for breast cancer. The survey questionnaire enabled the separa-
tion of exposure to shift work with and without night shifts. The
survey questions have been used earlier'® * and validated against
payroll-based registry data of working hours.’ The validation
against registry data of working hours showed good validity
for ‘shift work with nights shifts’ (sensitivity of 96% and spec-
ificity of 92% against the payroll data) and ‘permanent night
work’ (sensitivity of 90% and specificity of 97%), which were
combined into ‘shift work with night shifts’ in this study (due
to the low number of permanent night workers, about 2%). In
the hospital subcohort we had additional information on past
exposure to shift work.

Limitations include the use of subjective data on exposure,
lack of information on working time between the 4years of
questionnaire waves and lack of data on the intensity of night
shifts. Furthermore, information on the age of the first child,
family history of breast cancer, physical activity and use of sex
hormones was missing. However, adjustment for these expo-
sures in previous studies of night work and breast cancer had no
or marginal influence on the risk estimates.

In summary, the results of the present study provide support
for an increased risk of breast cancer among Finnish public sector
employees 50 years or older. However, insufficient information
on exposure and intensity of night work during the entire occu-
pational history may attenuate the risk estimates and limit possi-
bilities of firm conclusions.
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