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Abstract

Background Pregnancy results in physical and psychological changes in women; however, pregnant women
hesitate to take a break from work even when they feel the need. Since working while physically ill leads to decreased
job performance, it is important to determine the factors that lead to this phenomenon.

Aim To study the occupational stress associated with job performance and absenteeism of pregnant women
compared with non-pregnant women.

Methods In 2019, non-pregnant and pregnant employed women in their 20-40 s in Japan completed an online
survey examining job performance (Work Limitation Questionnaire - Short Form), absenteeism, occupational stress
(Brief Job Stress Questionnaire), and working situations.

Results Of 918 respondents who met the inclusion criteria, 904 were included in the final analysis (454 non-pregnant
and 450 pregnant women). Logistic regression analyses showed that absenteeism was significantly higher for
pregnant women. However, for women who were absent, there was no significant difference between non-pregnant
and pregnant women. After adjusting for attributes and working conditions, pregnant women had significantly
higher (p <.001) work productivity losses than non-pregnant women, but only in the physical tasks domain; their
physical stress response was also higher compared to non-pregnant women (p =.048). However, pregnant women
reported significantly less interpersonal conflict stress (p <.001) and psychological stress (p=.026), as well as better
workplace support as a buffering factor for stress (p=.021), than non-pregnant women.

Conclusion Clarifying the physical burden associated with pregnancy and assisting women in coordinating their
work duties while considering the physical demands of pregnancy may minimize work productivity losses among
pregnant women.
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Background

In recent years, health-related productivity indicators in
the workplace have included absenteeism (sick leave) and
job performance loss (a state in which work performance
and productivity decline due to attending work with an
illness or symptom). The combination of these indicators
is regarded as loss of work productivity, with particu-
lar focus on the magnitude of the loss due to an illness
or symptom [1]. Factors affecting job performance loss
include health problems caused by occupational stress
such as physical stressors, work stressors, and physical
and psychological stress responses [2—4]. In previous
studies addressing health-related productivity indicators,
the participants were adult office workers, occupational
therapists, and industrial and construction workers,
and men and women were not distinguished. Pregnant
women were not included in these studies.

The global labour force participation rate has declined
in recent years. In Japan, women’s active participation in
the labour force was recommended under the Women’s
Advancement Promotion Law enacted in 2016 [5]. There
are 2.31 million women in Japan who want to work,
but the most common reason for not seeking employ-
ment is childbirth and childcare, accounting for 31.1%
of responses [6]. However, at present, 46.9% of women
in Japan leave the workforce before or after the birth of
their first child [7]. Therefore, it is necessary to provide a
work environment that allows women to continue work-
ing after pregnancy and childbirth.

Pregnant women are protected by laws to safeguard
maternal health [8]. However, if a particular workplace
does not have an atmosphere that allows both pregnancy
and work, a pregnant woman may be advised to leave the
workforce at the time of pregnancy [9]. As reported, the
actual male managers’ comments were they felt difficulty
to generally provide accurate advice on female-specific
symptoms owing to limited knowledge and understand-
ing [10], employers or bosses might not understand the
actual working conditions of pregnant women and their
productivity depending on the time of pregnancy. Psy-
chological and physical stress, such as maternity harass-
ment and the physical strain inherent in pregnancy, can
lead to reduced job performance or sick leave due to
work overload.

In a study on pregnant women’s absenteeism and job
performance loss, 31.0-75.3% of women had taken sick
leave during gestation in Norway and Denmark [11, 12].
However, there are few studies on pregnant women’s job
performance decline.Japan has the lowest rate of taking
paid leave in the world, and more than 60% of Japanese
people believe that they feel guilty about taking paid
leave [13]. In a recent study, compared to non-preg-
nant employed women of the same age group, absen-
teeism of employed Japanese pregnant women did not

Page 2 of 8

differ significantly due to health problems in a four-week
period [14]. In other words, despite the psychological and
physical burden of pregnancy, they may not take a break
from work and may be working despite their pregnancy’s
impact on their ability to perform work. Overwhelm-
ing psychological and physical strain due to pregnancy
can lead to lower job performance, absenteeism, and
even resignation as well as pregnancy complications that
threaten the health of the mother and fetus.

In a Japanese working environment where pregnant
women hesitate to take a break from work, if it can be
clarified how pregnant women work differently from
women of the same generation who are not pregnant,
maternity harassment in the workplace will decrease and
it will be possible to balance pregnancy and work, and
ensure continued employment.

However, the specific occupational influential factors
have not been reported. Therefore, in this study, the fol-
lowing two objectives were set:

1. To determine if pregnant women differ from

non-pregnant women of the same age when it
comes to occupational stress, absenteeism, and job
performance.

2. To assess whether the relationships between
absenteeism, job performance, and occupational
stress differ between pregnant and non-pregnant
women of the same age.

The findings of this study are expected to contribute to
supportive practices that encourage women to manage
their pregnancies and continue working without any bur-
den being placed on their work. It is also expected to pro-
vide employers with strategies to minimize loss of work
productivity when woman becomes pregnant.

Methods

This study formed part of cross-sectional survey on the
Health and Productivity of Working Women, in Japan,
which targeted 1000 working women of reproductive age
[14]. In this study, we use the data about occupational
stress and related variables. Surveys were conducted
online from April through May 2019.

Data were collected by an internet research company,
Cross Marketing Group Inc., which had been granted the
Privacy Mark [15].The company has an active panel of
over 2.95 million people in Japan, categorized by demo-
graphics and lifestyles. The panel included subjects who
were eligible for this study, screening emails were sent
out to those eligible, and only those who consented to the
study answered the questions.

The inclusion criteria were being a woman aged 20—44
years without any children or who were nulliparous.
Women on parental leave were excluded. In Japan, the
time spent by women on housework and childcare is
very long compared to that of men [16], therefore women
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with children were excluded because of the impact hav-
ing children has on occupational stress, job performance,
and absenteeism.

Job performance was measured using the Work Limi-
tations Questionnaire — Short Form (WLQ) [17], a tool
that can measure the rate of decline in work performance
due to physical problems in the preceding two weeks.
It comprises eight items across four domains (i.e., time
management, physical tasks, mental-interpersonal tasks,
and output tasks). From the scores of these four domains,
the productivity loss ratio is calculated as a value from 0
to 100. A percentage of 0-25 indicates at-work produc-
tivity loss in each domain. If the job type does not apply
to the question items, the answer will not be applicable,
and each domain and overall productivity loss ratio
will not be calculated and will be treated as not being
answered. Cronbach’s alphas ranged from 0.90 to 0.96
for the original [17], 0.88—0.97 for the Japanese version
[18],and 0.76—0.95 in this study.

Absenteeism was calculated as the number of days the
respondent was absent due to physical or mental health
problems or pregnancy symptoms in the four weeks pre-
ceding the survey, calculated by half-days (0.5 days).

The Brief Job Stress Questionnaire (BJSQ) [19] was
used to measure occupational stress in the four weeks
preceding the survey. This scale comprises 57 items on
job stressor factors (job overload, job control, interper-
sonal conflict, and suitable jobs) and physical and psy-
chological stress responses with workplace support as
the buffering factor. Each item consists of a 4-point scale
from 1 (very true) to 4 (not true at all), with scores con-
verted so that a high score indicates a desirable state. A
person is suspected of being under stress if the number
of items with the two least favorable responses for each
subscale exceeds a certain level (5/11 for job overload,
2/3 for job control, 2/3 for interpersonal conflict, 2/2 for
suitable jobs, 6/11 for physical stress response, 13/18 for
psychological stress response, and 5/6 for workplace sup-
port). The scale’s reliability and validity have been con-
firmed. Also it is recommended by Japan’s Ministry of
Health, Labour and Welfare as a tool for companies to
measure occupational stress. Cronbach’s alphas ranged
from 0.79 to 0.83 for the original Japanese version [20]
and 0.86—0.90 in this study.

Data on age, marital status (married including com-
mon-law marriage/single), gestational weeks (pregnant
women only), education, employment status (full-time/
part-time), employee size (under/over 300 employees),
shift work (yes/no), work position (any employment posi-
tion/none), and working hours per week were obtained.
The number of employees was divided by 300 because the
Women’s Advancement Promotion Law in Japan requires
companies with 301 or more regularly employed work-
ers to establish publicly available action plans promoting
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the active participation of women in the workplace and
to proactively analyze related issues. This means that in
companies with less than 300 employees, it is possible to
expect that there is no consideration or action for preg-
nant women, and that they are working in stressful situa-
tions that affect their productivity in some way.

Descriptive statistics on job performance, absenteeism,
occupational stress, and demographic data from non-
pregnant and pregnant women groups, and chi-squared
tests were performed for nominal variables, while t-tests
or Mann-Whitney U-tests were performed for continu-
ous variables after confirming normality with the Kol-
mogorov-Smirnov test to verify these differences. We
calculated Pearson’s correlation coefficient to confirm
the correlation between the variables of job performance,
absenteeism, job stress, and demographic data.

To clarify the association between occupational stress
and job performance or absenteeism of pregnant women
compared to non-pregnant women, we performed a
multiple logistic regression analysis, controlling for age,
education, marital status, and job condition. In order
to explain where the differences exist between work-
ing pregnant women and non-pregnant women, we
constructed a model in which occupational stress and
productivity were taken as explanatory variables and
pregnancy was the explained variable (non-pregnant
women=0, pregnant women=1). Each item of job per-
formance and absenteeism and all occupational stress
items were used as explanatory variables. In Model 1, to
explain the differences of occupational stress associated
with absenteeism, the explanatory variables were absen-
teeism and occupational stress. In Model 2, to explain
the differences of occupational stress associated with job
performance, the explanatory variables were job perfor-
mance and occupational stress. Finally, in Model 3, all
variables of absenteeism, job performance, and occupa-
tional stress were used as explanatory variables to explain
the difference between pregnant and non-pregnant
women about occupational stress related to absenteeism
and job performance.

In this study, a logistic regression analysis with 20 inde-
pendent variables and adjustment variables is performed.
In that case, a minimum of 10 samples per variable is suf-
ficient [21], and the minimum sample size for this study is
400 samples for the pregnant and non-pregnant groups.

Analyses were performed using IBM SPSS version 26.0
(IBM Corp., Armonk, NY, USA), and statistical signifi-
cance was set at p<.05.

Results

Of the 11,162 respondents on the women’s panel who
responded to the screening survey, 918 met the inclusion
criteria. The final sample included 904 participants after
excluding those that had the same number of responses
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Table 1 Demographic data of pregnant and non-pregnant
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Table 2 Comparison of productivity of pregnant and non-

women pregnant women
Non-pregnant  Pregnant Non-pregnant Pregnant
women women women women
(n=454) (n=450) (n=454) (n=450)
Mean SD Mean SD p Mean SD Mean SD p value
(range) (range) value (range) (range)
Age 34.95 6.02 29.71 3.88 <.001° Absenteeism 0.79 3.07 229 551 <0.001°
(22-44) (21-42) (0-28) (0-28)
Gestational weeks 23.17 7.7 WLQ_Productivity 3.85 472 583 561 <0.001°
(10-40) loss
n % n % p (0-24.9) (0-24.7)
value WLQ_Time 114 211 19.2 276 <0.001°
Married (including com- 98 216% 414 920% <.001° management
mon-law marriage) (0-100) (0-100)
Educated up to 12 years 203 447% 233 518% 0.039° WLQ_Physical tasks ~ 14.6 19.1 272 230 <0.001°?
Full-time employment 226 49.8% 238 529% 0350° (0-100) (0-100)
Over 300 employees 135 29.7% 141 313% 0614° WLQ_Mental-inter- 174 219 233 234 <0.001°
Shift work 93 205% 106 236% 0.297° personal tasks
Having job position 43 113% 34 83% 0.186° (0-100) (0-100)
Work more than 40 h 274 604% 250 556% 0.082° WLQ_Output tasks ~ 12.3 204 194 256 <0001°
a week (0-100) (0-100)
2Mann-Whitney U-test, ® Chi-squared tests n % n % p value
BJSQ
o ) ) Job overload 175 385% 182 404% 0586°
for all question items as inappropriate responses. There | o 187 419% 188 418% 0893"
were respondents from all 47 prefectures in Japan. Interpersonal 153 337% 9 213%  <0.0015
Participants’ general characteristics are shown in  cgpflict
Table 1. Non-pregnant women’s age was significantly  syitable jobs 113 249% 71 15.8% 0.001°
higher (mean age=34.95, SD=6.02) than that of pregnant  psychological stress 103 227% 86 19.1% 0.192°
women (mean age=29.71, SD=3.88). However, pregnant  response
women were more likely than non-pregnant women to  Physical stress 81 178% 125 278% <0.001°
be married (n=414, 92.0%, n=98, 21.6%, respectively)  €5Ponse
Workplace support 252 555% 165 36.7% <0001°

and to have received up to 12 years of education (n=233,
51.8%, n=203, 44.7%, respectively). No significant dif-
ferences were found in employment status (full-time/
part-time). The average number of days a respondent
was absent due to physical and mental health problems
and/or pregnancy symptoms in the past four weeks was
0.79 (SD=3.07) days for non-pregnant women and 2.29
(SD=5.51) days for pregnant women, showing a sig-
nificant difference. However, 330 (72.7%) non-pregnant
women and 337 (74.9%) pregnant women had not been
absent. Among those with absenteeism, non-pregnant
women averaged 7.17 (SD=8.17) days (n=124), and
pregnant women averaged 5.17 (SD=6.26) days; no sig-
nificant difference was observed (U=6503.5 p=.334).
Further, non-pregnant women had a significantly higher
proportion of stress factors, such as interpersonal con-
flict (p<.001) and suitable jobs (p=.001). There was no
significant difference regarding job overload and job
control.

For the WLQ, percentages of at-work productivity loss
in all four domains were significantly lower in non-preg-
nant women than in pregnant women (p<.001). Regard-
ing the stress response, the number of pregnant women

WLQ: Work Limitations Questionnaire — Short Form; BJSQ: The Brief Job Stress
Questionnaire

2Mann-Whitney U-test, ® Chi-squared tests

who required a physical stress response check was sig-
nificantly higher than that of non-pregnant women
(p<.001), but there was no significant difference in the
psychological stress response. Non-pregnant women
were significantly more likely than pregnant women to
check for workplace support as a buffering factor (as
shown in Table 2).

Using multiple logistic regression analysis with preg-
nant women, we clarified the type of occupational stress
that affects pregnant women’s productivity. The find-
ings regarding occupational stress are shown in Table 3.
Regarding attributes and employment factors, shift work
was excluded because there was no significant difference
between non-pregnant women and pregnant women.
Finally, age, marital status, education years, employment
status, employee size, position, and a 40-hour workweek
were used as control variables. Additionally, we used only
four domains of the WLQ for job performance because
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g = = there was a significantly strong correlation between the
[ r§ mSRaa 2 RSy :N: total loss ratio of the WLQ and each of the four domains
& eceVeeeoooe Veso (r=.827-0.918, p<.01). For the four domains, no corre-
lation exceeding 0.8 was observed. In addition, it allows
PHREREBRs 8535 for a detailed evaluation of job performance in time man-
TYeseYe s T agement, physical tasks, mental-interpersonal tasks, and
o output tasks, which cannot be assessed by the total score.
! ! ! Lorlg In Model 1, pregnant women had higher odds of absen-
G 2 teeism (OR=1.077, p=.014, 95% CI [1.015-1.143]) and
N AB22LI NI ‘OC' physical stress response (OR=2.221, p=.004, 95% CI
o eceece-ee - oo g [1.226-4.024]). Meanwhile, for workplace support, preg-
< é nant women had lower odds (OR=0.514, p=.004, 95% CI
é £ 5885388588882 [0.326-0.808]).
cTeseYe T T T T 2lE In Model 2, when occupational stress and job perfor-
2 mance were inputted together, pregnant women only
3 _ . S Nomo ©8 < é had higher odds for physical tasks (OR=1.040, p<.001,
E g 2 S § g § 3 § S g g § 95%CI [1.023-1.057]), and those for time management,
2 mental-interpersonal tasks, and output tasks were not
2 significant. For occupational stress, pregnant women
SR8RESE 5855 E had higher odds of physical stress response (OR=2.050,
g p=.038, 95% CI [1.040-4.039]). In contrast, workplace
_i support (OR=0.548. p=.018, 95% CI [0.332-0.903]),
' ' LE interpersonal conflict (OR=0.363, p<.001, 95% CI
] 3 [0.203-0.648]), and psychological stress response
A 288233 n g9xye (OR=0.476, p=.029, 95% CI [0.244-0.928]) showed
5 SO O © O o — O S — © o|°
S| n 2 lower odds for pregnant than non-pregnant women.
13 E . In Model 3, occupational stress, absenteeism, and the
S22 3285288 8388%s four domains of the WLQ were analyzed together. As a
% =0 S — o o o o = = & o|g £
=4 3 2 result, absenteeism was no longer significant, and among
% . % é’, the four domains of the WLQ, time management, men-
5 |2 SrNgus g s 23 tal-interpersonal tasks, and output tasks were not signifi-
= 2 Ty Is2229 A cant, and only physical tasks had a higher odds ratio for
S <8 pregnant women (OR=1.040, p<.001, 95% CI [1.023—
j . g 2 1.057]). For occupational stress, the same variables as
> a N S, NS § < g 2 in Model 2 were significant (physical stress: OR=2.054,
§ a o B 5 g p=.038, 95% Cl [1.042-4.050]; interpersonal conflicts:
% s OR=0.361, p<.001, 95% Cl [0.202-0.646]; psychologi-
il : : : v § cal stress response: OR=0.478, p=.031, 95% Cl [0.245—
2 g g £ 0.934]; workplace support: OR=0.546, p=.018, 95% Cl
18 m3snemaus £ & [0.331-0.902]).
oz 8 £ Discussion
518lg Yool nsy £ % This study found that pregnant women had significantly
>/ =|0 S — S O o N o — - . . .
£ g9 more absenteeism in the four weeks preceding the sur-
S g S vey than non-pregnant women, according to the univari-
3 —% g ‘g ate analysis. However, about 70% of the women were not
- 4 18 more absent. In the group of women who were absent,
£ g @ = é E S there was no significant difference between non-pregnant
.% e % é B é& & |ag and pregnant women, although non-pregnant women
% 5 g8 é SR £ ‘g 2 z had more days of absenteeism. Thus, being ill will cause a
S T _E4a882¢€ £ TE 5|8 B woman to be absent from work, whether pregnant or not.
. < g % i g % g 3 E é g 5 E 3 In our ongoing series of studies, we have not yet inves-
% o é E g g 2 2 28dddd g © tigated the specific reasons and type of leave (sick leave,
= D002 Lf22sss285 medical checkups, family reasons, etc.) for absenteeism.
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In Japan, it is common to take paid leave during illness
instead of sick leave, making it difficult to understand
what kind of health problems cause absenteeism [22].
However, to secure a female labour force, it will be neces-
sary to clarify the specific causes of absenteeism due to
poor physical conditions—including pregnancy-related
symptoms—so that measures can be taken to prevent
absenteeism.

This study is the first to clarify the association of
pregnancy-related physical burden with the job perfor-
mance of women who work. Pregnant women reported
higher odds for physical tasks domain and physical stress
response even after adjusting for age and employment
status. That is, pregnant women had higher physical
stress response and productivity loss related to physical
tasks than non-pregnant women. However, they received
more support at the workplace and had fewer interper-
sonal conflicts and psychological stress responses with
a lower odds ratio than non-pregnant women. Women
can feel burdened by the significant physical changes that
occur over the course of pregnancy. This is especially true
for women expecting their first child, as it is their first
experience with such substantial physical changes, and
they may not know how to manage them. Physical burden
may cause employment-related stress and increase pro-
ductivity loss. Physical load, such as the degree of back
pain in nurses [23] and health problems in workers who
are already physically burdened, affects job performance
loss [2]. Interestingly, pregnant women were no different
from non-pregnant women in the other three domains
such as time management, mental-interpersonal tasks,
and output tasks. Pregnancy causes various biological/
physiological [24], psychological, and social changes [25].
For example, after having children, women’s time man-
agement skills improve [26], although pregnant women
may be trying to do things efficiently in more limited
time. The problem, however, is that pregnant women also
tend to work excessively due to guilt [27] and in order to
maintain their image [28] despite the physical burden.
This can cause pregnancy complications and psychologi-
cal distress, leading to sickness absenteeism [29, 30].

However, support at workplaces, interpersonal con-
flicts, and psychological stress responses were lower in
non-pregnant women. In Japan, a social system of mater-
nity health care guidance item contact cards is used
to ensure that when a pregnant woman receives guid-
ance from a doctor, her employer can respond appro-
priately according to the card’s contents [8]. Pregnant
women can avail themselves of these benefits. These sys-
tems are especially important because some pregnant
women feel that disclosure of their pregnancy could lead
to them being removed from their charge, advised to
quit, or could lead to feelings of causing trouble to oth-
ers [27, 31]. Therefore, by reporting their pregnancy to
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their workplaces and availing themselves of such social
resources, pregnant women can receive workplace sup-
port and minimize psychological stress at work. How-
ever, as this study did not investigate pregnant women’s
use of social resources, the interpretation of the results
is limited.

The annual economic loss of a woman retiring after
giving birth was estimated to be 1174.1 billion yen
($10.8 billion) [32]. The same report also indicated that
regular female employees retiring due to childbirth, even
if they are re-employed afterwards, have an average dif-
ference of more than 80 million yen in their lifetime
annual incomes. If a woman leave the workforce during
her pregnancy, it will be a loss for both the company and
the woman.

Because many women leave the workforce due to dif-
ficulties in balancing pregnancy and work or maternity
harassment, providing support so that they may continue
working and improving support for their physical burden
can prevent them from retiring. Specifically, bosses who
manage working pregnant women should be obliged to
review their workload and ensure that they are not bur-
dened with work that requires standing for a long time,
handling heavy objects, and tasks that require leaning
forward. Additionally, modifications to the workspace are
recommended, including adding stools for sitting, stop-
ping work every 60 min to allow for a stretching break,
and providing pregnant women with supportive and
shock absorbent shoes depending on the type of office
flooring. With these measures, it is possible to achieve
the government’s target of a continuous employment rate
of 70% for women before and after the birth of their first
child by 2025 [33].

Strengths and limitations
The pregnant women in this study were working and
did not include those who left the workforce after preg-
nancy. Therefore, all participants could continue working
after becoming pregnant. As reported reasons for leave
the workforce due to pregnancy include physical condi-
tion problems and disadvantageous treatment due to
pregnancy [31, 34], it is possible that factors other than
occupational stress are also associated with workplace
productivity. Furthermore, it is possible that the use
of social systems also had an effect, although it was not
examined in this survey. It has been reported that job
performance during pregnancy is lower in early preg-
nancy, increases toward the middle of pregnancy, and
then decreases toward the end of pregnancy [14, 35].
Therefore, The period of pregnancy should be taken into
account even if the woman is pregnant.

Additionally, as this was a cross-sectional study, we
could not measure and compare differences in the absen-
teeism and job performance of each woman before and
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after they became pregnant. However, the analysis was
conducted by adjusting for demographic characteris-
tics, such as age and employment status, and reason-
able results were obtained to some extent. Future studies
should investigate occupations that are difficult to sub-
stitute, such as medical care professionals, health and
welfare workers, and teachers, given that these types of
occupation are related to productivity [36].

Conclusion

We investigated the association of occupational stress
with the work productivity of pregnant and non-preg-
nant women of reproductive age. Absenteeism was sig-
nificantly higher in pregnant women, but there were no
differences within the absentee group, and there was no
significant difference in the number of days a respon-
dent was absent between those absent due to pregnancy-
related symptoms and those absent due to other health
problems. Additionally, in the condition of job perfor-
mance loss, also referred to as presenteeism, the physi-
cal stress response was significantly higher in pregnant
women than in non-pregnant women only in the domain
of physical tasks, but the stress factor for interpersonal
conflicts was lower in pregnant women. Further, preg-
nant women had lower psychological stress, and work-
place support was a buffering factor. These findings
indicate that pregnant women are physically burdened,
and by developing concrete measures to mitigate physical
burden in the workplace, pregnant women’s work pro-
ductivity may improve.

Acknowledgements

The authors are grateful to Ms. Liling Chen, Ms. Michiru Kakinuma, Ms.

Junko Sakai, and the members of NPO Improving the Lives of Pregnancy for
collaboration in the early stages of this work.

Authors’ contributions

Conceptualization, YN, YST, KN, and T.Y,; Methodology, YN, YST, and Y.T,;
Formal Analysis, Y.N. and Y.S.T; Investigation, Y.N. Data Curation, YT, Y.N., and
AW, Writing—Original Draft Preparation, Y.N.; Writing—Review & Editing, Y.T,,
AW, MK, MY, and T.Y; Supervision, T.Y, all authors have read and agreed to
the published version of the manuscript.

Funding
This work was supported by the Pfizer Health Research Foundation and the
Health Science Center Foundation.

Data Availability
The data are not yet available as they are still being analyzed for additional
research. Please contact the corresponding author for requests.

Declarations

Ethics approval and consent to participate

This study was approved by the Tohoku University Graduate School Ethics
Review Committee (2018-1-996, 2020-1-86). Participants agreed to participate
in this study by reading the consent form text and clicking on the "l agree”
button of their own free will. The data was anonymous, and the result of the
study will be published in a non-personally identifiable form. This study was
conducted according to the principles of the Declaration of Helsinki.

Page 7 of 8

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 2 March 2022 / Accepted: 26 September 2022
Published online: 05 October 2022

References

1. TsunoYS, Ogata H, Furui Y. Work-style reform by health and productivity
management. Jpn J Health Education and Promotion. 2018;26(3):291-7.

2. Meerding WJ, lJzelenberg W, Koopmanschap MA, Severens JL, Burdorf A.
Health problems lead to considerable productivity loss at work among work-
ers with high physical load jobs. J Clin Epidemiol. 2005;58(5):517-23.

3. FuruichiW, Shimura A, Miyama H, Seki T, Ono K, Masuya J, et al. Effects of job
stressors, stress response, and sleep disturbance on presenteeism in office
workers. Neuropsychiatr Dis Treat. 2020;16:1827-33.

4. Chun B-Y, Song C-S. A moderated mediation analysis of occupational stress,
presenteeism, and turnover intention among occupational therapists in
Korea. J Occup Health. 2020,62(1):12153.

5. Ministry of Internal Affairs and Communications. Women’s Advancement
Promotion Law. 2015. https://elaws.e-gov.go,jp/document?lawid=42
7AC0000000064. Accessed 21 Mar 2022.

6.  Cabinet Office Government of Japan. 2020 Annual Report on the State of the
Formation of a Gender Equal Society, 2020.

7. National Institute of Population and Social Security Research. The 15th Japa-
nese National Fertility Survey. 2016.

8. Ministry of Health Labour and Welfare. About maternity health management
measures and maternity protection regulations for working women. 2012.
https://www.mhlw.go.jp/bunya/koyoukintou/seisaku05/01.html.

9. Mataharanet. Basic knowledge of Matahara, 2020. http://www.mataharanet.
org/matahara/basic/.

10.  Health Care Industry Ministry of Economy Trade and Industry. Women'’s
Health Initiatives in Health Management 2018.

11. Derheim SK, Bjorvatn B, Eberhard-Gran M. Sick leave during pregnancy: a lon-
gitudinal study of rates and risk factors in a. Nor Popul Bjog. 2013;120:521-30.

12. Kaerlev L, Jacobsen LB, Olsen J, Bonde JP. Long-term sick leave and its risk
factors during pregnancy among Danish hospital employees. Scand J Public
Health. 2004;32(2):111-7.

13.  Japan Expedia. Expedia Paid leave / International comparative sur-
vey 2019. 2020. [Jul, 2020]. https://welove.expedia.cojp/infographics/
holiday-deprivation2019/.

14.  Nakamura Y, Hirota M, Wada A, et al. Characteristics of work productivity and
work engagement in working pregnant women-comparison of pregnancy,
timing of pregnancy and employment status. J Jon So Maternity Nur.
2021;21(2):19-25.

15.  Japan Institute for Promotion of Digital Economy and Community. Privacy
Mark System 2022 https://privacymark.org/.

16.  Organisation for Economic Co-operation and Development. Gender inequal-
ity in unpaid work. The Pursuit of Gender Equality An Uphill Battle. https://
doi.org/10.1787/9789264281318-en.

17. Lerner D, Amick BC 3rd, Rogers WH, Malspeis S, Bungay K, Cynn D. The Work
Limitations Questionnaire Med Care. 2001;39(1):72-85.

18. Ida H, Nakagawa K, Miura M, Ishikawa K, Yakura N. [Development of the Work
Limitations Questionnaire Japanese version (WLQ-J): fundamental examina-
tion of the reliability and validity of the WLQ-J]. Sangyo Eiseigaku Zasshi.
2012;54(3):101-7.

19.  Shimomitsu T. The final development of the Brief Job Stress Questionnaire
mainly used for assessment of the individuals Ministry of Labour sponsored
grant for the prevention of work-related illness: The 1999 Report 2000:126
- 64.

20. Kato M. 1999 Report on Stress in the Workplace and Its Health Effects. 2000.

21.  Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation study
of the number of events per variable in logistic regression analysis. J Clin
Epidemiol. 1996;49(12):1373-9.

22. Arakida M. Saikin yoku kiku [absenteeism] and [Presenteeism] tte nan
desuka?: (What are ‘absenteeism’and ‘presenteeism’ that you often hear these
days?). Japanese J Occup Health Occup Health Nurs. 2018;10(6):520-5.


https://elaws.e-gov.go.jp/document?lawid=427AC0000000064
https://elaws.e-gov.go.jp/document?lawid=427AC0000000064
https://www.mhlw.go.jp/bunya/koyoukintou/seisaku05/01.html
http://www.mataharanet.org/matahara/basic/
http://www.mataharanet.org/matahara/basic/
https://welove.expedia.co.jp/infographics/holiday-deprivation2019/
https://welove.expedia.co.jp/infographics/holiday-deprivation2019/
https://privacymark.org/
http://dx.doi.org/10.1787/9789264281318-en
http://dx.doi.org/10.1787/9789264281318-en

Nakamura et al. BMC Pregnancy and Childbirth

23.

24,
25.
26.
27.

28.

29.

30.

(2022) 22:749

Yoshimoto T, Oka H, Ochiai H, et al. Presenteeism and associated factors
among nursing personnel with low back pain: A cross-sectional study. J Pain
Res. 2020;13:2979-86.

Soma-Pillay P, Nelson-Piercy C, Tolppanen H, Mebazaa A. Physiological
changes in pregnancy Cardiovasc. J Afr. 2016;27(2):89-94.

Bjelica A, Cetkovic N, Trninic-Pjevic A, Mladenovic-Segedi L. The phenom-
enon of pregnancy - a psychological view. Ginekol Pol. 2018;89(2):102-6.
Korukcu O. Psycho-adaptive changes and psychological growth after child-
birth in primiparous women. Perspect Psychiatr Care. 2020;56(1):213-21.
Wada A, Nakamura Y, Atogami F, Sato M, Yoshizawa T. Working pregnant
women’s guilt feelings: A concept analysis. Jpn J of Nur Sci. 2016;36:213-9.
Little LM, Major VS, Hinojosa AS, Nelson DL. Professional image mainte-
nance: How women navigate pregnancy in the workplace. Acad Manag J.
2015;58(1):8-37.

Pedersen P, Momsen AH, Andersen DR, Nielsen CV, Nohr EA, Maimburg RD.
Associations between work environment, health status and sick leave among
pregnant employees. Scand J Public Health. 2020;49:149-58.

Backhausen M, Damm P, Bendix J, Tabor A, Hegaard H. The prevalence of
sick leave: Reasons and associated predictors - A survey among employed
pregnant women. Sex Reprod Health. 2018;15:54-61.

Nakamura M, Akamatsu M, Ikeuchi K. A survey on working pregnant women
and variety of discomforts in first trimester pregnancy. J Nurs Res Soc Kochi
Univ. 2018;12(1):3-12.

32

33.

34.

35.

36.

Page 8 of 8

Diai-ichi Life Research Institute Inc. Economic loss of childbirth and retire-
ment 1.2 trillion yen. 2018. http://group.dai-ichi-life.co,jp/dlri/pdf/Idi/2018/
news1808.pdf.

Ministry of Health, Labour and Welfare. Actual Situation of Working Women
in 2019. Tokyo. 2019. https://www.mhlw.gojp/bunya/koyoukintou/josei-
jitsujo/19.html.

Mitsubishi UFJ Research and Consulting. 2018 Survey and Research Project
Report for Grasping the Actual Situation Regarding Balancing Work and
Childcare: Worker Questionnaire Survey Results. 2019. https://www.mhlw.
go.jp/content/11900000/000534372.pdf.

Wada A, Nakamura Y, Tsuno YS, Nagasaka K, Kawajiri M, Takeishi Y, et

al. Factors Associated With the Work Productivity of Japanese Work-

ing Pregnant Women: A Cross-Sectional Study. J Occup Environ Med.
2021,63(11):e759-e64.

Rhodes SM, Collins SK. The Organizational Impact of Presenteeism. Radiol
Manage. 2015;37:27-32. Quiz 33 - 24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://group.dai-ichi-life.co.jp/dlri/pdf/ldi/2018/news1808.pdf
http://group.dai-ichi-life.co.jp/dlri/pdf/ldi/2018/news1808.pdf
https://www.mhlw.go.jp/bunya/koyoukintou/josei-jitsujo/19.html
https://www.mhlw.go.jp/bunya/koyoukintou/josei-jitsujo/19.html
https://www.mhlw.go.jp/content/11900000/000534372.pdf
https://www.mhlw.go.jp/content/11900000/000534372.pdf

	﻿Occupational stress is associated with job performance among pregnant women in Japan: comparison with similar age group of women
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Results
	﻿Discussion
	﻿Strengths and limitations
	﻿Conclusion
	﻿References


