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ABSTRACT

Objective: The association of insomnia with subsequent breast cancer risk is largely unknown. Therefore, we assessed
whether different symptoms of insomnia and their combination are associated with incident breast cancer in a large
population-based study.

Methods: In a prospective cohort study, 33,332womenwere followed tomonitor the occurrence of their first invasive breast
cancer identified by the Cancer Registry of Norway. Insomnia symptoms including (1) nonrestorative sleep and (2) difficulty
initiating and (3) maintaining sleep were self-reported using a study specific measure reflecting the current Diagnostic and
Statistical Manual of Mental Disorders criteria. Hazard ratios and 95% confidence intervals were calculated using
multiadjusted Cox proportional hazards models.

Results: A total of 862 incident breast cancer cases occurred during a mean follow-up of 14.7 years. No consistent associ-
ation was observed between the individual insomnia symptoms and breast cancer risk. However, compared to women
reporting no insomnia complaints, those who reported having all three aspects of insomnia simultaneously were at increased
risk (hazard ratio, 2.38; 95% confidence interval = 1.11–5.09).

Conclusion:Our results suggest that having only some aspects of insomnia may not predispose someone to breast cancer. In
contrast, experiencing all insomnia symptoms simultaneously might confer considerable excess risk.

Key words: sleep, sleep disturbance, insomnia, prospective cohort study and breast cancer.
BMI = body mass index, HR = hazard ratio, HUNT = study
Nord-Trøndelag health study
INTRODUCTION

Insomnia is the most common sleep disorder, character-
ized by a feeling of difficulty initiating sleep or maintain-

ing sleep or having a feeling of nonrestorative sleep (1). It
has been estimated that the prevalence of at least one insom-
nia symptommay vary from an average of 6% to 33% in the
general population (2). Insomnia is a major public health
concern and has been linked to numerous adverse health out-
comes such as diabetes, obesity, and heart disease among
others (3,4). Among breast cancer patients, insomnia com-
plaints are very common, with a reported prevalence ranging
from 20% to almost 70% (5). Many studies have looked at
insomnia after diagnosis of breast cancer (5–8), but only
a few have investigated whether insomnia is a risk factor
for breast cancer among initially cancer-free women (9,10)
and the bulk of such studies have examined shift workers
(11,12). There are several biologically plausible pathways
how insomnia might influence the risk of developing breast
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cancer such as obesity (13–15), internal desynchronization
(16), the estrogen signalling pathway (17), melatonin sup-
pression (18–20), or impaired immune function (21,22).

Therefore, we assessed the association between individual
insomnia symptoms and their combinations, with subsequent
risk of breast cancer in a large population-based cohort. In
these analyses, we adjusted for reproductive factors that are
known to influence risk and several demographic, anthropo-
metric, and lifestyle factors.

METHODS

Study Population
The source population consisted of all female participants in the second
wave of the population-based Nord-Trøndelag Health Study (HUNTstudy)
conducted fromAugust 1995 to June 1997. In total, 47,177women 20 years
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or older were invited to the study, and 34,650 (73.4%) of them attended,
filled out a questionnaire, or had a clinical examination at baseline. The de-
tails of the study have been described elsewhere (23,24). All participants in
the HUNT study have completed a written informed consent form, allowing
linkage with register data using the unique 11-digit identification number
of Norwegian citizens. We acquired information on date of first diagnosis
of HUNT 2 participants from the Cancer Registry of Norway (www.
krefregisteret.no). The study was approved by the Regional Committee
for Ethics in Medical Research, the National Directorate of Health, and
by the Norwegian Data Inspectorate.

Follow-Up
After participation, womenwere followed up; and exit time was date of first
invasive cancer diagnosis, emigration, death, or censoring at the end of
follow-up period, that is, December 31, 2012, whichever came first.
Exit dates were available at the month level. Breast cancer was regis-
tered according to the International Classification of Diseases, 7th Edition
(code 170). Of 34,650 women, we excluded 401womenwho had prevalent
breast cancer diagnosis and 885 women who had other prevalent cancers.
Additional 32 women were excluded because they emigrated from the
county or died in the same month as inclusion to the study. Thus, a total
of 33,332 women were included and followed up in our present study.

Assessment of Insomnia
Three questions related to insomnia were asked. The first question was re-
lated to difficulty initiating sleep: “Have you had difficulties falling asleep
in the last month?”with the following response options: “never/occasionally/
often/almost every night.” The second question was related to difficulty
maintaining sleep: “During the last month, have you woken up too early
and not been able to get back to sleep?” with the following response op-
tions: “never/occasionally/often/almost every night.” The third question
was related to having a feeling of nonrestorative sleep: “How often do
you suffer from poor sleep?” with the following response options: “never
or few times a year/1 to 2 times per month/about once a week/more than
once a week.” The last question was restricted to individuals 20 to 69 years
of age due to space in the questionnaires and total work load (number of
questions per questionnaire) for the participant who was expected to an-
swer the given questionnaire. For individuals whowere older than 70 years,
questions related to “activities of daily living” questions were prioritized in
the questionnaire. These self-reported questions on insomnia used in our
current study have not been validated, but our operationalization reflects
the current Diagnostic and Statistical Manual of Mental Disorders criteria
for insomnia (1).

We assessed the influence of each insomnia symptom using the original
four response categories. To assess the dose-dependent association between
number of insomnia symptoms and risk for breast cancer, insomnia symp-
toms were also dichotomized; and the highest categories, that is, having dif-
ficulty initiating sleep almost every night, difficulty maintaining sleep almost
every night, and having nonrestorative sleep more than once a week, were
compared with the other categories. Thus, those in the highest categories
were considered to have the respective insomnia symptoms in the analysis
of the association between number of insomnia symptoms and breast can-
cer risk. We conducted an analysis of trend by assigning a value from zero
to 3 of the response options for the three insomnia symptoms. The trend
variable referred to the number of dichotomized insomnia symptoms.
The number 0 indicates that a participant had not experienced any of the
insomnia symptoms (i.e., have not had difficulties initiating sleep almost
every night, difficultiesmaintaining sleep almost every night, nor nonrestorative
sleep more than once a week). Values of 1 or 2 indicate that the participant
had experienced one or two of the insomnia symptoms, respectively. Ac-
cordingly, a value of 3 indicated that the participant had experienced all
three insomnia symptoms.

The response rate for women who responded to questions related to in-
somnia such as difficulty initiating asleep, difficulty maintaining sleep, or hav-
ing feeling of nonrestorative sleep were 84.5%, 84.9%, and 81.2%, respectively.
Psychosomatic Medicine, V 79 • 461-468 462

Copyright © 2017 by the American Psychosomatic Society.
Covariate Information
Information on age at first birth and parity, as well as level of physical ac-
tivity, alcohol consumption, smoking status, level of education, and shift
work, were self-reported at baseline. Height and weight were recorded with
participants wearing light clothes without shoes; height was measured to
the nearest 1 cm and weight to the nearest 0.5 kg. Body mass index (BMI)
was calculated as weight (in kilograms) divided by the squared value of
height (in meters). Shift work was defined as “Do you work shift at night
or on call?” (response options: “yes” or “no”). The Hospital Anxiety and
Depression Scale were used to assess core psychological symptoms of anx-
iety and depression during previous week. The questionnaire consisted of
14 four-point Likert-scaled items; seven anxiety questions reflect mostly
symptoms of worry and tension, and seven depression questions reflect
symptoms of anhedonia and loss of interest. Scores on both anxiety and de-
pression subscales ranged from 0 point (no symptoms) to 21 points, and in-
creasing scores indicated increased symptom load (25,26). Participants
were also asked about their use of sleep medication/sedatives (“How often
have you taken tranquilizers/sedatives or sleep medication in the last
month?” with the following response options: daily/every week but not
every day/less than once a week/never).

Statistical Analysis
Cox proportional hazard models were used to study the association be-
tween insomnia symptoms and invasive breast cancer incidence using
age as the underlying time scale. We computed hazard ratios (HRs) with
95% confidence intervals (CIs).

The group of women with no insomnia complaints was used as the ref-
erence category in all statistical models. We assigned a numeric value of 0
to 3 to the insomnia symptoms, with 0 having no insomnia complaints and
categories were treated as a continuous variable to test for linear trends. In
alternative analyses, we also included a quadratic term to assess nonlinear
trends. In a separate analysis, risk associated with increasing number of in-
somnia symptoms was calculated, using women without any symptoms as
the reference group. Participants with missing data on any of the insomnia
symptomswere excluded from these latter analyses. In addition, the assess-
ment of having a feeling of nonrestorative sleep was restricted to partici-
pants 20 to 69 years of age, and the analysis on cumulative number of
insomnia symptoms was therefore also restricted to this age group.

All multivariable models were adjusted for potential confounders, in-
cluding age at first birth (nulliparous, <20, 20–24, 25–29, 30 years or older),
parity (continuous), BMI (continuous in kg/m2), alcohol consumption (ab-
stainers, light drinkers as 0–1 drink per day, moderate drinkers as >1 but
<2 drinks per day or heavy drinkers as ≥2 drinks per day), physical activity
(<1 hour as light exercise, 1–3 hours of hard exercise or ≥3 hours of light ac-
tivity per week as moderate exercise, ≥3 hours of hard physical activity per
week as vigorous exercise), smoking (never, former, current), and education
(<10, 10–12, or >12 years), anxiety and depression (respective Hospital Anx-
iety and Depression Scale score, <8, 8–11, ≥11) (27). Additional separate
analyses were performed by further adjusting for shift work (yes or no) and
use of menopausal hormone therapy (never, current, or former).

The inclusion of potential confounders to our models was based on pre-
vious knowledge concerning the covariates causal association with insom-
nia and breast cancer. This approach is strongly recommended in the
modern epidemiologic literature (28,29).

We investigated potential effect modification by BMI (dichotomized at
25 kg/m2), and by age (dichotomized at 50 years) to study the effect of
insomnia symptoms on the risk of premenopausal and postmenopausal breast
cancer. A sensitivity analysis was also conducted excluding the first 3 years
of follow-up to account for the possibility of reversed causation. Moreover,
in a separate analysis, we also excluded women who reported using sleep
medications/sedatives on a daily basis.

The proportionality of hazards was tested using log-minus-log plots
and formal tests of interaction with time or log time, and no evidence of vi-
olation was detected except for BMI (p < .001). Because of this violation,
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TABLE 1. Baseline Characteristics of Participants According to Breast Cancer Occurrence During Follow-Up

N

Incident Breast Cancer
Cases During Follow-Up

No Breast Cancer
During Follow-Up

pan (%) n (%)

Total sample 33,332 862 32,470

Difficulty initiating sleep

Never 14,334 355 (41.2) 13,979 (43.1) .15

Occasionally 10,850 308 (35.7) 10,542 (32.5)

Often 1856 42 (4.9) 1814 (5.6)

Almost every night 1141 36 (4.2) 1105 (3.4)

Missing numbers 5151 121 (14.0) 5030 (15.5)

Difficulty maintaining sleep

Never 12,683 277 (32.1) 12,406 (38.2) <.001

Occasionally 12,471 367 (42.6) 12,104 (37.3)

Often 2312 70 (8.1) 2242 (6.9)

Almost every night 817 28 (3.3) 789 (2.4)

Missing numbers 5049 120 (13.9) 4929 (15.2)

Feeling of nonrestorative sleep

Never or a few times per year 15,342 381 (44.2) 14,961 (46.1) .45

1–2 times per month 4100 107 (12.4) 3993 (12.3)

Once a week 1892 45 (5.2) 1847 (5.7)

More than once a week 2385 72 (8.4) 2313 (7.1)

Missing numbers 9613 257 (29.8) 9356 (28.8)

Smoking

Never 21,427 544 (63.1) 20,883 (64.3) .64

Ever 9773 257 (29.8) 9516 (29.3)

Missing numbers 2243 61 (7.1) 2 071 (6.4)

Alcohol

Abstainer 15,565 393 (45.6) 15,172 (46.7) .08

Light drinker 13,553 337 (39.1) 13,216 (40.7)

Moderate drinker 1739 60 (7.0) 1679 (5.2)

Heavy drinker 251 4 (0.5) 247 (0.8)

Missing numbers 2224 68 (7.9) 2156 (6.6)

Physical activity

Inactive 12,814 360 (41.8) 12,454 (38.4) .02

Moderately active 14,674 341 (39.6) 14,333 (44.1)

Vigorous 1798 39 (4.5) 1759 (5.4)

Missing numbers 4046 122 (14.2) 3924 (12.1)

Shift workb 5245 139 (16.1) 5106 (15.7) .75

Use of sleep medicine/sedatives 4599 132 (15.3) 4467 (14.1) .23

Education, years

≤9 12,517 346 (40.1) 12,171 (37.5) .29

10–12 12,559 309 (35.9) 12,250 (37.7)

>12 6382 161 (18.7) 6221 (19.2)

Missing numbers 1874 46 (5.3) 1828 (5.6)

Continued on next page
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TABLE 1. (Continued)

N

Incident Breast Cancer
Cases During Follow-Up

No Breast Cancer
During Follow-Up

pan (%) n (%)

Parity

Nulliparus 4618 82 (9.5) 4536 (13.9) .002

1 child 3882 100 (11.6) 3782 (11.7)

2 children 10,468 288 (33.4) 10,180 (31.4)

3 children 8199 239 (27.7) 7960 (24.5)

≥4 children 5703 149 (17.3) 5554 (17.1)

Missing numbers 462 4 (0.5) 458 (1.4)

Age at first birth in years

Nulliparous 4618 82 (9.5) 4536 (13.9) <.001

<20 112 6 (0.7) 106 (0.3)

20–25 3130 77 (8.9) 3053 (9.4)

25–30 8278 201 (23.3) 8077 (24.9)

≥ 30 12,942 395 (45.8) 12,547 (38.6)

Missing numbers 4252 101 (11.7) 4151 (12.8)

Use of menopausal hormone therapy

Never 21,122 489 (56.7) 20,633 (63.5) <.001

Current 2499 117 (13.6) 2382 (7.3)

Former 1168 30 (3.5) 1138 (3.5)

Missing numbers 8543 226 (26.2) 8317 (25.6)

Depression score

<8 (less depressed) 28,612 732 (84.9) 27,880 (85.9) .47

8–11 (moderate depressed) 2380 69 (8) 2311 (7.1)

>11 (severely depressed) 1020 30 (3.5) 990 (3.1)

Missing numbers 1320 31 (3.6) 1289 (3.9)

Anxiety score

<8 (less anxious) 25,604 673 (78.1) 24,931 (76.8) .44

8–11 (moderate anxious) 3654 95 (11.0) 3559 (11.0)

>11 (severely anxious) 2036 44 (5.1) 1992 (6.1)

Missing numbers 2038 50 (5.8) 1988 (6.1)

Mean (SD) Mean (SD)

Age 33,332 54.8 (14.1) 49.6 (17.5) <.001

BMI, kg/m2 32,896 26.9 (4.7) 26.2 (4.6) <.001

BMI = body mass index; SD = standard deviation.
a p values were calculated via χ2 test (categorized variables) and t test (for continuous variable).
b Those who answered yes to the question: Do you have shift work. night work or standing by duties?.

ORIGINAL ARTICLE
BMI was included as a time-dependent variable in all statistical models. All
p values are two sided, and all analyses were conducted using STATAver-
sion 13 (Stata Corp, College Station, TX).
RESULTS
Table 1 presents the characteristics of the study population at
baseline, by breast cancer status at follow-up. Among 33,332
Psychosomatic Medicine, V 79 • 461-468 464

Copyright © 2017 by the American Psychosomatic Society.
women in theHUNTstudy, a total of 862 incident breast cancer
cases were identified based on the information from the Cancer
Registry of Norway, during a mean follow-up of 14.7 years
(standard deviation, 3.2). Age-specific incidence of breast can-
cer in the present study largely corresponded to national data
(30). Compared with women without breast cancer, those
who had a diagnosis of breast cancer during the follow-up
May 2017
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TABLE 2. Hazard Ratios and 95% CIs for Breast Cancer According to the Individual Insomnia Symptoms

Events/ Model 1 Model 2 Model 3

Variable Person Years 95% CI 95% CI 95% CI

Difficulty initiating sleep

Never 355/216 742 Reference Reference Reference

Occasionally 308/159 497 1.02 (0.87–1.19) 1.12 (0.93–1.35) 1.12 (0.93–1.36)

Often 42/26 856 0.77 (0.56–1.06) 0.94 (0.64–1.37) 0.96 (0.65–1.44)

Almost every night 36/14 761 1.09 (0.77–1.54) 1.37 (0.89–2.13) 1.28 (0.79–2.06)

plinear-trend .71 .25 .42

Difficulty maintaining sleep

Never 277/196 934 Reference Reference Reference

Occasionally 367/179 424 1.01 (0.86–1.19) 1.20 (0.98–1.46) 1.21 (0.99–1.48)

Often 70/32 301 0.99 (0.76–1.29) 1.27 (0.91–1.76) 1.37 (0.98–1.93)

Almost every night 28/10 512 1.14 (0.76–1.69) 1.42 (0.86–2.36) 1.49 (0.88–2.52)

plinear-trend .73 .03 .06

Feeling of nonrestorative sleep

Never/Few times a year 381/241 635 Reference Reference Reference

1–2 times per month 107/63 587 0.91 (0.73–1.13) 1.02 (0.79–1.30) 1.02 (0.79–1.30)

Once a week 45/29 191 0.79 (0.58–1.07) 0.76 (0.52–1.12) 0.76 (0.51–1.13)

More than once a week 72/36 080 0.93 (0.72–1.20) 1.02 (0.75–1.39) 1.03 (0.74–1.43)

plinear-trend .24 .67 .66

Model 1. Adjusted for age.

Model 2. Model 1 plus adjusted for physical activity, education, smoking, BMI, alcohol intake, parity, age at first birth.

Model 3. Model 2 plus adjusted for depression and anxiety.

Insomnia and Breast Cancer Risk
period hadmore difficulties initiating ormaintaining sleep every
night, had poor sleep quality, were physically less active, less
educated, consumed more alcohol, had relatively higher
BMI, and were more likely to be current or ever smokers.

Table 2 reports HRs and 95% CIs for the associations of
insomnia symptoms with breast cancer risk. There were
no consistent associations between each of the insomnia
TABLE 3. HRs and 95% CIs for Breast Cancer According to

Events/Person Years

Number of Symptoms

0 526/327,540

1 46/26,733 0.

2 18/9352 0.

3 9/2155 1.

HR for each symptom increase 1.

plinear trend

HR = hazard ratio; CI = confidence interval.

Model 1. Adjusted for age.

Model 2. Model 1 plus adjusted for physical activity, education, smoking, BMI

Model 3. Model 2 plus adjusted for depression and anxiety scores.
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symptoms and breast cancer risk in age-adjusted models
or in models with additional adjustment for age at first
birth, parity, BMI, smoking, physical activity, alcohol
consumption, and depression and anxiety scores. The
point estimates remained unchanged after further adjust-
ment for shift work or menopausal hormone therapy
(data not shown). Because high body weight might be a
Cumulative Number of Insomnia Symptoms

Model 1 Model 2 Model 3

HR (95% CI) HR (95% CI) HR (95% CI)

Reference Reference Reference

84 (0.62–1.14) 0.91 (0.63–1.31) 0.94 (0.65–1.38)

93 (0.58–1.49) 0.97 (0.54–1.72) 0.92 (0.50–1.69)

90 (0.98–3.68) 2.24 (1.06–4.76) 2.38 (1.11–5.09)

02 (0.87–1.19) 1.07 (0.89–1.29) 1.08 (0.89–1.32)

.84 .45 .42

, alcohol intake, parity, age at first birth.
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potential mediator for the effect of insomnia on breast can-
cer risk, we repeated the multivariable analyses without ad-
justment for BMI, but the associations remained nearly
identical.

No clear linear trend was observed between the cumu-
lative number of insomnia symptoms and subsequent breast
cancer risk (Table 3). The HR for each cumulative increase
in symptoms was 1.08 (95% CI = 0.89–1.32). Moreover,
we found no evidence for nonlinearity (data not shown).
However, compared to women who reported to have no
symptoms of insomnia, the HR for women who reported
to have all insomnia symptoms simultaneously was 2.38
(95% CI = 1.11–5.09) after multivariable adjustment.

In a separate analysis, we found no clear statistical
evidence for any effect modification by BMI or by age
(Tables S1 and S2, Supplemental Digital Content 1, http://
links.lww.com/PSYMED/A337).

In sensitivity analyses, the estimate remained essen-
tially unchanged or became slightly stronger after exclusion
of the first 3 years of follow-up and of 124 cases of breast
cancer that occurred during this period. For insomnia symp-
toms, the exclusion of women who reported use of sleep
medications/sedatives at baseline did not substantially change
the results (data not presented).

DISCUSSION
In this large prospective study of 33,332 women among
whom 862 had a diagnosis of invasive breast cancer during
15 years of follow-up, we observed no consistent associa-
tions between individual insomnia symptoms and breast
cancer risk. Nonetheless, women who reported having all
insomnia symptoms simultaneously seemed to be at more
than twofold higher risk, compared to women without any
insomnia symptoms.

Comparison With Previous Studies
Several epidemiologic studies have investigated the associ-
ation between shift work and breast cancer risk. In a recent
meta-analysis, the pooled adjusted relative risk for the asso-
ciation between “ever exposed to night shift work” and breast
cancer was 1.19 (95% CI = 1.05–1.35) (11), suggesting a
moderate increase in risk associated with nightly shift work.

However, much less is known about the association be-
tween insomnia and breast cancer risk. The Finnish Twin
Study and two case-control studies conducted in Australia
investigated the associations of some individual symptom
components of insomnia but found no clear associations
with breast cancer risk for any of the reported symptoms
(31–33). The Women's Health Initiative study included a
self-reported rating scale of insomnia symptoms. In that
study, women who were above a predefined level of symp-
toms had a risk for breast cancer that did not differ from
women who were below that symptom level (HR, 0.99;
95% CI = 0.93–1.05) (9).
Psychosomatic Medicine, V 79 • 461-468 466
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In line with previous epidemiologic studies, we found
no consistent increase in risk of breast cancer for women
who reported one or two individual insomnia symptoms com-
pared to women with no symptoms. Among women who
reported having all the insomnia symptoms simultaneously,
however, we observed a considerable increase. One might
hypothesize that if only one or two aspects of sleep are
compromised, other aspects can compensate, resulting in
an overall satisfactory sleep functioning. For example,
difficulty in falling asleep can be compensated by good
maintenance of sleep and/or by highly restorative sleep.
However, simultaneous problems of initiating and main-
taining sleep and that of nonrestorative sleep may leave
no room for compensation and thus lead to adverse health
effects (34). We shall emphasize, however, that the findings
from the latter analysis had low precision and a wide CI. To
our knowledge, no previous study has examined breast can-
cer risk in those with all aspects of insomnia. Therefore, fur-
ther investigations are clearly needed to confirm these findings.
Interestingly, in a recent animal study, experimentally in-
duced sleep disturbance increased the risk for breast cancer
in mice (16), but generalizability of this finding to humans
is not straightforward.

Potential Mechanisms for an Observed
Association
A number of plausible biological models have been proposed
to explain how insomnia could increase risk for breast can-
cer. One suggested possibility is that sleep disturbances
might lead to obesity and subsequently increase breast can-
cer risk (13–15). However, we found no support for this
possibility in our analysis, since adjustment for BMI did
not affect the result. Another suggested possibility is that
women who experience insomnia symptoms may have an
impaired immune function that may be associated with in-
creased breast cancer risk (21,22). It has also been sug-
gested that insomnia may be associated with suppression
of melatonin levels that in turn might increase estrogen pro-
duction and subsequently lead to increased breast cancer
risk (17,20,35,36).

Strengths and Limitations
The present study has several strengths. We followed a
large population-based cohort of women of all ages over a
long time, and in the analyses, we could adjust for a wide
range of potentially confounding factors. In addition, reten-
tion to the study was high, and breast cancer follow-up was
nearly complete, with only 0.1% of the population lost to
follow-up due to emigration from Norway. The highly reli-
able registration of breast cancer cases in Norway mini-
mized the possibility for misclassification of end points (37).

On the other hand, the study also has some limitations.
First, data on sleep were self-reported and not validated
by polysomnography. However, it is not routinely used
May 2017
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for diagnosing insomnia (38). The reason is that difficulty
initiating or maintaining sleep and nonrestorative sleep are
subjective symptoms and cannot easily be objectively mea-
sured. In fact, insomnia may be present even in the absence
of polysomnographic signs of sleep disturbance (38). Data
on sleep apnoea syndrome, a potential correlate of both in-
somnia and breast cancer (39), are not available in the
HUNT study and therefore confounding due to sleep apnea
could not be assessed. However, sleep apnea is strongly and
positively associated with age and with BMI (40), and both
these factors were closely accounted for in our analyses. Fi-
nally, these results are from a general population in Norway
and can only be generalized to similar populations.
CONCLUSIONS
We found no evidence of an association between individual
insomnia symptoms and subsequent risk for breast cancer.
However, having all insomnia symptoms simultaneously,
that is, nonrestorative sleep and difficulty of initiating and
maintaining sleep, might be associated with a considerable
risk increase. Ours is the first study that has examined the
association between the combination of all insomnia symp-
toms and breast cancer risk. The findings are biologically
plausible, but our statistical precision is low; large prospec-
tive studies are therefore warranted to confirm our results.

The Nord-Trøndelag Health Study (The HUNTstudy) is a
collaboration between the Faculty of Medicine, Norwegian
University of Science and Technology, Nord-Trøndelag
County Council, and the Norwegian Institute of Public
Health.
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