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1 | INTRODUCTION

The menstrual cycles is controlled by the cyclical secretion
of reproductive hormones, including luteinizing hormone,

Abstract

Objectives: In Japan, the prevalence of irregular menstrual cycles and its association
with the frequency of night shifts have scarcely assessed. The present study aimed
to evaluate the relationship between irregular menstrual cycles and the frequency of
night shifts in Japanese female nurses.

Methods: We conducted a cross-sectional web-based self-administered question-
naire survey in 2019. An irregular menstrual cycle was defined as a cycle length of
<21 days or >39 days at least a few times over the past year or amenorrhea for at
least 3 months. We used Poison regression analysis with a robust error variance to
calculate the prevalence ratios adjusted for age, body mass index, hospital size, and
the department in which they worked.

Results: A total of 1249 women were included, and 679 (54.4%) and 195 (15.6%)
of them worked under two and three rotating shifts. The prevalence of irregular
menstrual cycles was 24.8%, 37.4%, and 35.9% in the no night, two rotating, and
three rotating shifts groups, respectively. While the frequency of night shifts had a
dose-responsive relationship with irregular menstrual cycles in the two rotating shifts
group, it was not observed in the three rotating shifts group. However, the risk of
work getting affected by dysmenorrhea or premenstrual symptoms increased in the
three rotating shifts group.

Conclusions: Over 30% of Japanese female nurses working under night shifts had
irregular menstrual cycles. The high frequency of night shifts increased the risk of

irregular menstrual cycles and secondary amenorrhea in the two rotating shifts group.
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follicle-stimulating hormone, estrogen, and progesterone,
which are regulated by the hypothalamus — pituitary — ovar-
ian axis.! The absence of menses >3 months is diagnosed as
secondary amenorrhea. Over 50% of secondary amenorrhea
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cases were due to a disturbance of hypothalamic-pituitary-
adrenal axis, which can lead to infertility.2 In addition,
estrogen deficiency caused by secondary amenorrhea in-
creases the risk of cardiovascular disease, osteopenia, and
depression.z"5

Menstrual cycles are assessed by their length and reg-
ularity and are considered as a marker of reproductive
health.®’ Disruption of the circadian rhythm during shift
work affects the regulation of the hypothalamus-pitu-
itary-ovarian axis and alters the menstrual cycles.&9 Studies
using data from the Nurse's Health Study II (71 077 female
nurses) and Nurse's Health Study IIT (6309 female nurses)
reported that the incidence of irregular menstrual cycles
were 11%-19%, and that the age-adjusted prevalence risk
(PR) was 1.20-1.34 for irregular menstrual cycles in women
working rotating shift.®?

The Nurse's Health Study II showed that women of Asian
ethnicity had a higher risk of irregular menstrual cycles than
that of white people (PR: 1.38, 95% confidence interval [CI]:
1.19-1.61).% Polycystic ovary syndrome (PCOS) is a com-
mon endocrine disorder in women of reproductive age and
irregular menstruation, and the polycystic ovary subgroup
is relatively common in Asian ethnicities.' In addition, ge-
netic studies on PCOS reported that there is polymorphism
in follicular stimulating hormone receptor gene, which plays
key role in a menstrual cycle.“’12 These might be the rea-
sons for the higher risk of irregular menstrual cycles in Asian
ethnicities.

The prevalence of dysmenorrhea and premenstrual symp-
toms exceed 70%, and dysmenorrhea can deteriorate women's
quality of life.">'* However, the effect of rotating shifts on
dysmenorrhea is still controversial. While the study on 113
women working rotating shift and 75 women working day
shift reported that rotating shift was not associated with dys-
menorrhea,”” a study on 420 Taiwanese nurses showed that
a higher percentage of women with dysmenorrhea worked
under three shift rotations than women without dysmenor-
rhea (91.3% vs 82.9%, P = .014)."

In each country, working hours and conditions vary. While
night shift working hours are regulated within 12 hours in
many counties, >90% of hospitals in Japan adopt a 16-hour
night shift as two rotating shifts.'® While a 16-hour night
shift may increase the risk of irregular menstrual cycle com-
pared with a 12-hour night shift; however, data are scarce
regarding the incidence of irregular menstrual cycle among
Japanese nurses. Differences in ethnicities and working con-
ditions could affect the development of irregular menstrual
cycles. Therefore, the present study aimed to determine the
prevalence of irregular menstrual cycles and dysmenorrhea
in female nurses working under rotating shifts in Japan and
to evaluate the effect of night shifts on irregular menstrual
cycles and dysmenorrhea.

‘ 188,701 registrants received an email invitation

’ 2,500 participants completed a questionnaire

Excluded

* male nurses (n = 203)

* nursing students (n = 237)

* post-menopausal women (n = 294)

v

potentially eligible women
(n=1,766)

Excluded
* women whose age >45 years old (n = 402)

o

potentially eligible women

(n=1,364)

Excluded
« women who take oral contraceptive (n = 115)

Finally included women
(n=1,249)

FIGURE 1
procedure

Schematic illustration of the patient enrollment

2 | METHODS

2.1 | Study design and participants
We conducted a cross-sectional study on nursing educa-
tion and shift working in Japan using a web-based self-
administered questionnaire. This survey was conducted
from March to August 2019 and utilized the data related to
shift working and menstrual irregularity in the survey. The
study population was obtained from the registrants of “Nurse
senka plus”, which is a website (https://nursepress.jp/) that
provides information about nursing skills and medical top-
ics for Japanese nurses. The questionnaire was published on
the homepage of “Nurse senka plus” and an email invita-
tion was sent to each registrant. Among the participants, 33
nurses won rewards by draw: 1 nurse won \10 000 ($95), 2
nurses won \5000 ($48), 10 nurses won \1000 ($9.5), and 20
nurses won \500 ($4.8). From a total of 188 701 registrants,
2500 nurses completed the questionnaire. We excluded male
nurses, nursing students, and post-menopausal women from
the study. It is reported that the median age of menopause oc-
currence in Japanese women is 50.54 years.!” We excluded
women age >45 years because irregular menstrual cycles
sharply increase beginning from 5 years before menopause.18
In addition, women who took oral contraceptives were also
excluded from the analysis; however, we assessed the reasons
for oral contraceptive use among these women. A total of
1249 women were finally included in the analysis (Figure 1).
The institutional review board of Shimane University
approved this study (20181018-2), and completion of the
web-based questionnaires implied that informed consent was
provided.


https://nursepress.jp/
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2.2 | Data collection

The questionnaire collected the following data: weight, height,
age (<30, 30-39, 40-44, 45-49, >50 years old), bed number (no
beds: clinic or nursing home, 1-99 beds, 100-299 beds, >300
beds), department in which they worked (out-patient clinic,
wards, intensive care unit or operating room, and emergency
room), oral contraceptive use, reasons for oral contraceptive
use (contraception, dysmenorrhea, irregular menstrual cycles,
treatment for endometriosis, and others), night shift frequency
per month over the past year (0, 1-3 nights, 4-5 nights, 6-7
nights, >8 nights), and shift working patterns (two rotating
shift or three rotating shift). Body mass index (BMI) was calcu-
lated using the weight and height and was categorized into four
groups (<18.5, >18.5 to <25, >25 to <30, >30). In addition,
participants provided information about their menstrual cycles
over the past year (no irregular cycles, cycle length <21 days
or >39 days at least a few times over the past year, absence of
menses >3 months) and menstrual period (1-2, 3-7, >8 days).
These categories were determined based on the definition of
Japan Society of Obstetrics and Gynecology.19 We also asked
the participants whether dysmenorrhea or premenstrual symp-
toms affected their work (no, sometimes, often).

2.3 | Statistics

We used Stata/SE version 15.1 (StataCorp) to conduct all the
analysis. Statistical significance among the three groups was
calculated using chi-square test. We used a Poisson regres-
sion analysis with a robust error variance to calculate the PR
of irregular menstrual cycle, abnormal menstrual period, and
the effects of menstrual related symptoms on work in relation
to the frequency of night shifts, and women who did not work
night shifts were included as a reference group. The number
of women having 1-3 night shifts per month in three rotat-
ing shifts and having >8 night shifts per month in two rotat-
ing shifts was small; therefore, we used different categories
for the frequency of night shifts: 1-3 nights, 4-5 nights, and
>6 nights per month for women working under two rotating
shifts and <5 nights, 6-7 nights, and >8 nights per month for
women working under three rotating shifts. We created two
models: model 1 was adjusted for age. and in model 2, BMI,
hospital size, and the department in which women worked
was added to model 1. We also created separate models for
severe types of irregular menstrual cycles as well as for the
effects of menstrual-related symptoms on work.

3 | RESULTS

Among the eligible participants, 874 women (70.0%) had
night shifts: 679 women (54.4%) worked under two rotating
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shift and 195 women (15.6%) under three rotating shifts.
Table 1 presents the characteristics and menstrual-related
variables based on the rotating shift patterns. While the
prevalence of irregular menstrual cycles was 20.8% in
women without night shift, 37.4% and 35.9% of the women
working under two and three rotating shifts, respectively,
suffered from irregular menstrual cycles. The rate of people
who answered that dysmenorrhea or premenstrual symp-
toms affected their work was 62.9%, 68.2%, and 67.7% in
women without night shifts, women working under two and
three rotating shifts, respectively. and Table S1 and S2 show
the characteristics and menstrual-related variables stratified
by frequency of night shifts per month over the past year in
women with two or three rotating shifts. Although there was
no significant difference, the prevalence of irregular men-
strual cycles (cycle length <21 days or >39 days at least
a few times: 29.3%, 30.6%, 34.2% in women working 1-3,
4-5, >6 night shifts per month, respectively; amenorrhea
>3 months: 3.3%, 5.6%, 9.8% in women working 1-3, 4-5,
>6 night shifts per month, respectively, P = .107) tended
to be higher as the frequency of night shifts increased in
women with two rotating shifts. On the other hand, the trend
was not detected in women with three rotating shifts (cycle
length <21 days or >39 days at least a few times: 35.7%,
30.0%, 27.3% in women working <5, 6-7, >8 night shifts
per month, respectively; amenorrhea >3 months: 10.7%,
7.5%, 2.0% in women working <5, 6-7, >8 night shifts per
month, respectively, P = .107).

Table 2 shows the association of rotating shift patterns
and menstrual-related variables. The results were consistent
between model 1 and model 2. In model 2, the PR of irregu-
lar menstrual cycles was significantly higher in two rotating
shifts (PR, 1.48; 95% CI, 1.16-1.89) and three rotating shifts
(PR, 1.43; 95% CI, 1.06-1.92). Tables 3 and 4 present the
relationship between the frequency of night shifts per month
and menstrual-related variables. In model 2, women working
4-5 and >6 night shifts per month under two rotating shifts
showed an increased risk of irregular menstrual cycles (PR,
1.41; 95% CI, 1.08-1.83, and PR, 1.78; 95% CI, 1.34-2.35).
In addition, the risk of absence of menses >3 months sig-
nificantly increased in women working >6 night shifts per
month (PR, 2.39; 95% CI, 1.27-4.50). In contrast, the risk
of irregular menstrual cycles increased only in women work-
ing <5 night shifts per month (PR, 1.93; 95% CI, 1.29-2.89)
among women working under three rotating shifts. Although
abnormal menstrual period and the effects of dysmenorrhea
or premenstrual symptoms were not associated with the fre-
quency of night shifts per month in women working under
two rotating shifts, the risk of work getting affected increased
in women working >8 night shifts per month under three ro-
tating shifts (PR, 1.23; 95% CI, 1.02-1.49).

A total of 115 (8.4%) women who took oral contracep-
tives were excluded from the main analysis. Their reasons for
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No night
shifts
(n = 375)
Age (years old)
<30 69 (18.4)
>30 and <40 150 (40.0)
>40 and <45 156 (41.6)
BMI (kg/m?)
>18.5 and <25 293 (78.1)
<18.5 47 (12.5)
>25 and <30 23 (6.1)
>30 12 (3.2)
Hospital size
>300 beds 107 (28.5)
100-299 beds 94 (25.1)
<100 beds 25(6.7)
Clinic, nursing 149 (39.7)
home

MAYAMA ET AL.

Two rotating
shifts (n = 679)

274 (40.4)
226 (33.3)
179 (26.4)

484 (71.3)
97 (14.3)
73 (10.8)
25 (3.7)

381 (56.1)
226 (33.3)
40 (5.9)
32.(4.7)

Department in which the women worked in

Out-patient clinic 240 (64.0) 63 (9.3)
Wards 118 (31.5) 530 (78.1)
ICU, OR, ER 17 (4.5) 86 (12.7)
Irregular menstrual 93 (24.8) 254 (37.4)
cycles®
Cycle length <21d 78 (20.8) 212 (31.2)
or >39d at least a
few times
Amenorrhea >3 mo 15 (4.0) 42 (6.2)
Abnormal menstrual 30 (8.0) 45 (6.6)
periodb
1-2d 9(2.4) 15 (2.2)
>8d 21 (5.6) 30 (4.4)
Dysmenorrhea 236 (62.9) 463 (68.2)
or premenstrual
symptoms affected
their work®
Sometimes 199 (53.1) 379 (55.8)
Often 37(9.9) 84 (12.4)

Three rotating
shifts (n = 195)

85 (43.6)
60 (30.8)
50 (25.6)

150 (76.9)
26 (13.3)
11 (5.6)

8 (4.1)

119 (61.0)
64 (32.8)
11 (5.6)

1(0.5)

8 (4.1)
157 (80.5)
30 (15.4)
70 (35.9)

59 (30.3)

11 (5.6)

18 (9.2)

4.1
14 (7.2)
132 (67.7)

108 (55.4)
24 (12.3)

Note: Data are shown in n (%). Statistical significance was calculated using chi-square test.

P-
value

<.001

.090

<.001

<.001

.001

0.629

429

Abbreviations: BMI, body mass index; ER, emergency room; ICU, intensive care unit; OR, operating room.

“Normal menstrual cycle length is >22 and <39 d.

°Normal menstrual period is 3-7 d.

‘Dysmenorrhea and premenstrual symptoms do not affect their work in a normal person.

taking oral contraceptives included contraception (37/130, 4 |
28.5%), dysmenorrhea (61/130, 46.9%), irregular menstrual

cycles (57/130, 43.9%), treatment for endometriosis (21/130,
16.2%), and others (14/130, 10.8%); there were overlapping

reasons.

DISCUSSION

Characteristics and

menstrual-related variables based on the
rotating shift patterns

This cross-sectional study demonstrated a relationship be-
tween night shifts and irregular menstrual cycles among

Japanese nurses. A dose-response relationship was observed
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TABLE 2  Association of the rotating
shift patterns and menstrual-related
variables

Irregular menstrual
cycles

Amenorrhea >3 mo

Abnormal menstrual
period

Dysmenorrhea
or premenstrual
symptoms affected
their work

Often affected

Journal of Occupational Health ¢ LEYM

Model 1 Model 2

Shift patterns PR 95% CI PR 95% CI

No night shifts ~ Reference Reference

Two rotating 1.46 1.19-1.79 1.48 1.16-1.89
shifts

Three rotating 1.40 1.08-1.82 1.43 1.06-1.92
shifts

No night shifts ~ Reference Reference

Two rotating 1.57 0.86-2.84 1.32 0.74-2.35
shifts

Three rotating 1.38 0.64-3.00 1.29 0.61-2.72
shifts

No night shifts ~ Reference Reference

Two rotating 0.91 0.58-1.44 0.73 0.44-1.19
shifts

Three rotating 1.29 0.73-2.28 1.06 0.57-1.96
shifts

No night shifts ~ Reference Reference

Two rotating 1.06 0.96-1.16 1.10 0.97-1.23
shifts

Three rotating 1.05 0.92-1.19 1.09 0.94-1.27
shifts

No night shifts ~ Reference Reference

Two rotating 1.24 0.88-1.74 1.31 0.90-1.90
shifts

Three rotating 1.18 0.75-1.85 1.26 0.77-2.07

shifts

Note: Model 1: adjusted for age. Model 2: adjusted for age, body mass index, hospital size, and the department

in which the women worked.

Abbreviations: CI, confidence interval; PR, prevalence ratio.

between the frequency of night shifts per month and irregular
menstrual cycles among women working under two rotat-
ing shifts. This result is consistent with a previous study that
included a large sample size.® Among women working two
rotating shifts, night shift of >6 night shifts per month was
associated with both irregular menstrual cycles and second-
ary amenorrhea. This implies that high frequency of night
shifts might increase the risk of adverse health outcomes.

Although short menstruation (1-2 days) and prolonged
menstrual period (>8 days) are not normal,m the relationship
between shift work and menstrual period has not been suffi-
ciently evaluated compared with menstrual cycle length and
regularity. This study showed that the menstrual period was
not affected by the frequency of night shifts; however, low
prevalence of abnormal menstrual period and the possibil-
ity that women with abnormal menstrual periods were taking
oral contraceptives as treatment might make it difficult to
evaluate the effect of shift work on menstrual period.

In this study, more than 60% of women responded that
dysmenorrhea or premenstrual symptoms affected their

work, and approximately 10% of women responded that those
symptoms often affected their work. This was consistent with
previous research, which showed that concentration at school
and participation in social events were affected in about 60%
of adolescent girls.21 It might be difficult to infer the asso-
ciation between the frequency of night shifts and effect of
dysmenorrhea or premenstrual symptoms on their work from
this study because of the inconsistency of results in women
working two and three rotating shifts. The previous study
reported that 76.1% of women believed that dysmenorrhea
is a part of the natural course of menstrual cycle and only
14.8% of the women believed that treatment was necessary.21
Therefore, further studies focusing on the treatment situation
and women's attitude toward treatment are required.

A meta-analysis, including 123 403 women, reported that
the prevalence of irregular menstrual cycle in female shift
workers was 16.05%.2 In contrast, the PR of irregular men-
strual cycle in women working rotating shifts was compara-
tively higher (approximately 30%-40%) in this study. Although
cohort studies from China and Taiwan reported that the PR of
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TABLE 3 Association of frequency of

Frequency of night Model 1
shifts per month PR 95% CI
Irregular menstrual None Reference
cycles 1-3 nights 127 092-1.74
4-5 nights 1.40 1.12-1.75
>6 nights 1.72 1.34-2.20
Amenorrhea >3 mo None Reference
1-3 nights 0.81 0.26-2.50
4-5 nights 1.37 0.70-2.66
>6 nights 2.58 1.32-5.03
Abnormal menstrual ~ None Reference
period 1-3 nights 0.87  0.41-1.86
4-5 nights 0.87 0.50-1.49
>6 nights 0.97 0.51-1.85
Dysmenorrhea None Reference
or premenstrual 1-3 nights 1.01 0.87-1.18
fggfif;‘i FRESEE)  ite 107 0.97-1.19
>6 nights 1.04 0.91-1.19
Often affected None Reference
1-3 nights 1.09 0.63-1.88
4-5 nights 1.27 0.88-1.84
>6 nights 1.26 0.80-2.00

Model 2
night shifts per month and menstrual-related
PR 95% CI variables in women working two rotating
shifts
Reference

1.28 0.91-1.80
1.41 1.08-1.83
1.78 1.34-2.35
Reference

0.75 0.26-2.22
1.20 0.62-2.31
2.39 1.27-4.50
Reference

0.73 0.33-1.61
0.69 0.38-1.23
0.81 0.41-1.60
Reference

1.04 0.88-1.23
1.11 0.98-1.26
1.09 0.94-1.27
Reference

1.15 0.66-2.00
1.34 0.90-2.00
1.33 0.81-2.16

Note: Model 1: adjusted for age. Model 2: adjusted for age, body mass index, hospital size, and the department

in which the women worked.

Abbreviations: CI, confidence interval; PR, prevalence ratio.

irregular menstrual cycles were 24.3%-45.8%, these studies in-
cluded women working three rotating shifts.**** Our result is
consistent with the results in other Asian countries; however, in
the present study, most women worked under two rotating night
shifts. A hospital nursing survey in 2019 reported that 66.5%
of hospitals adapted two rotating shifts, and most adapted
the 8-16 hours shift in Japan.16 Many countries adapted the
12-12 hours shift as the two rotating shifts; hence, the health
risk of this irregular two rotating shift has not been sufficiently
evaluated. In addition to ethnicities, heavy workloads and high
stress levels increase the risk of irregular menstrual cycles.g’25
Although further analyses of workloads and stress levels will
be necessary, the results of this study imply that irregular two
rotating shifts can increase the risk of irregular menstrual cycle
similarly to three rotating shifts.

In contrast, a dose-response relationship was not observed
between the frequency of night shifts per month and irregu-
lar menstrual cycles in women working three rotating shifts.
Three rotating shifts comprise a day shift, evening shift, and
night shift. The number of night shifts worked was asked
in the questionnaire; however, the frequency of night shifts
tended to be higher in women working three rotating shifts
than in those with two rotating shifts. This result suggests that

the frequency of night shifts in women working three rotating
shifts included both evening and night shifts in this study.
A previous study from China reported that the frequency of
evening shift did not increase the risk of irregular menstrual
cycle.24 Hence, contamination of the evening shift might be a
reason why a dose-response relationship was not observed in
women working three rotating shifts.

There were several limitations in this study. First, the
risk of irregular menstrual cycle might have been under-
estimated because we excluded women who were taking
oral contraceptives; 43.9% of the women took oral contra-
ceptives because of irregular menstrual cycle. Second, the
study design is a cross-sectional design; therefore, we can-
not exclude the effect of recall bias. Third, selection bias
could have been a problem due to the low response rate.
In contrast, the questionnaire used in this study included
questions on both irregular menstrual cycles and nursing
education. This can reduce the risk of overestimating irreg-
ular menstrual cycle because women worried about irreg-
ular menstrual cycle might experience irregular menstrual
cycles more frequently compared with those who did not
worry. In addition, participant's educational and financial
backgrounds were relatively homogenous, and they had
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TABLE 4 Association of frequency of
night shifts per month and menstrual-related
variables in women with three rotating shifts

Irregular cycles

Amenorrhea >3 mo

Abnormal menstrual
period

Dysmenorrhea
or premenstrual
symptoms affected
their work

Often affected

Journal of Occupational Health ¢ LEYM

Frequency of night Model 1 Model 2

shifts per month PR 95% CI PR 95% CI
None Reference Reference

<5 nights 1.84 1.29-2.61 1.93 1.29-2.89
6-7 nights 1.47 0.95-2.29 1.51 0.92-2.48
>8 nights 1.14 0.79-1.64 1.24 0.81-1.89
None Reference Reference

<5 nights 2.50 0.94-6.65 3.84 1.21-12.22
6-7 nights 1.70 0.52-5.59 2.07 0.58-7.47
>8 nights 0.45 0.10-1.99 0.75 0.15-3.66
None Reference Reference

<5 nights 0.76 0.24-2.43 0.74 0.22-2.50
6-7 nights 1.72 0.70-4.19 1.55 0.53-4.51
>8 nights 1.41 0.69-2.89 1.32 0.60-2.89
None Reference Reference

<5 nights 1.09 0.90-1.33 1.19 0.96-1.48
6-7 nights 0.91 0.69-1.20 0.98 0.73-1.33
>8 nights 1.12 0.96-1.31 1.23 1.02-1.49
None Reference Reference

<5 nights 0.77 0.31-1.93 1.00 0.36-2.74
6-7 nights 0.98 0.43-2.24 1.20 0.47-3.06
>8 nights 1.51 0.90-2.53 1.93 1.03-3.61

Note: Model 1: adjusted for age. Model 2: adjusted for age, body mass index, and hospital size, and the
department in which women worked.

Abbreviations: CI, confidence interval; PR, prevalence ratio.

a high literacy regarding web information because only
nurses were enrolled and questionnaire surveys are often
conducted on “Nurse senka plus”. Fourth, no information
was collected about past history of gynecological disease,
pregnancy, and workload. Therefore, the effects of these fac-
tors on menstrual disorders could not be determined in this
study. Finally, irregular menstrual cycle was analyzed by a
self-reported questionnaire and misclassification cannot be
ruled out. However, a previous validation study in non-med-
ical staff reported that > 50% of the women in their study
revealed that their usual cycle length was within 2 days of
their mean menstrual cycle length.26 Although a validation
study of the self-reported questionnaire on menstrual cycle
in healthcare workers has not been conducted, we assumed
that healthcare workers were able to report their menstrual
cycles more accurately than non-healthcare workers. In
addition, the similarity between the results of this studies
compared with those of previous studies validates the data
collection in this study. Menstrual diaries can provide more
accurate information regarding menstrual cycle and symp-
toms associated with menstruation. Therefore, a future
prospective study using menstrual diaries will contribute
toward reducing the risk of misclassification.

5 | CONCLUSION

In the present study, the prevalence of irregular menstrual
cycles among Japanese female nurses working under rotat-
ing shifts was estimated. The frequency of night shifts had
a dose-response relationship with irregular menstrual cycles
and a total of at least six night shifts per month increased
the risk of secondary amenorrhea in women working two ro-
tating shifts. Night work is inevitable in the nursing profes-
sion; therefore, interventions for reducing the risk of irregular
menstrual cycles are necessary for protecting the health of
these working women.
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