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Abstract

Purpose To identify risk factors for severe psychological stress in women undergoing fertility treatment.

Methods This cross-sectional, multi-center study was conducted from August to December 2018. We recruited 1672 subjects
who completed an anonymous, self-reported questionnaire regarding fertility treatment, conditions at work and home, and
psychological stress using K6 score, which estimates psychological distress during the previous 30 days. We further focused
our analysis on 1335 subjects who were working when starting fertility treatment.

Results Of 1672 women, mean K6 score (range 0-24) was 4.8 + 4.4, including 103 women (6.2%) with K6 score > 13 (high
K6), and classified as probable severe psychological distress. Multivariate logistic regression analysis showed that high K6
was strongly associated with low annual family income of <USDS55,700 (JPY6 million) (odds ratio [OR] 1.89, 95% confi-
dence interval [CI] 1.04—3.42), infertility duration of > 2 years (OR 1.87, 95% CI 1.08—3.25), and no experience of childbirth
(OR 2.04, 95% CI 1.05—3.97). Focusing on 1335 working women, 266 (19.9%) experienced resignation from work. High K6
was strongly associated with low family income (OR 2.83, 95% CI 1.52—5.28), cessation of professional duties (OR 2.08,
95% CI 1.05-4.14), infertility-related harassment in the workplace (OR 2.07, 95% CI 1.08—3.98), and perceived difficulties
to continue working during fertility treatment (OR 2.94, 95% CI 1.15-7.50).

Conclusion Severe psychological stressors in women during fertility treatment included low family income, long infertility
duration, childlessness, infertility-related harassment, and perceived difficulty in working conditions or cessation from work.
Establishment of mental health care support systems is urgently required in this population.
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Introduction

Infertility is one of the most stressful conditions for couples
who desire children [1]. Half of all women undergoing fertil-
ity treatment experience some level of anxiety and depres-
sive symptoms [2]. These include psychological stress and
anxiety derived from instability regarding the future, unsuc-
cessful pregnancy, high medical costs, and relationships with
partners, family, and colleagues. Whether psychological
stress directly interferes with human fertility still remains
controversial, though an increased risk of infertility due to
preconception stress has been reported [3-5].

In 2015, the average age of Japanese women at first
marriage and first childbirth were 29.4 and 30.7 years
old, respectively [6]. However, female ovarian function
declines with age, a rate of decrease which accelerates in
women aged 35 or older [7-10], leading to increasing rates
of women who require fertility treatment. According to a
national assisted reproductive technology (ART) registry
database in Japan, ART treatment including in vitro ferti-
lization (IVF) have more than doubled in the last decade,
increasing from 161,164 cycles in 2007 to 448,210 cycles
in 2017 [11, 12]. Furthermore, the largest number of women
by age undergoing ART treatment rose from 35 to 39 years
during this period [11, 12].

During this time, the number of working women has also
continued to rise, with 44.5% of women employed in 2017,
70% of whom were of reproductive age [13]. ART treatment
requires frequent outpatient visits for clinical examinations,
and numerous procedures including ovarian stimulation
injections, oocyte retrieval, embryo transfer, and pregnancy
testing. Therefore, working women may feel particular dif-
ficulty during the course of fertility treatment, given the lim-
ited time permitted away from professional obligations. Fur-
thermore, despite the reproductive age limits associated with
successful conception, many women may perceive a lack of
understanding, sensitivity, and flexibility in their company
work systems allowed for fertility treatment.

In fact, psychological distress and mental disorders in
infertile Japanese women during fertility treatment have
been reported [14, 15]. Given these barriers, the aim of
this study was to assess the current mental health situa-
tion in Japan among women undergoing fertility treatment
and identify the risk factors for severe mental stress in this
population.
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Materials and methods
Study design

The Japan-Female Employment and Mental health in ART
(J-FEMA) study was organized by Departments of Public
Health and Obstetrics and Gynecology, Juntendo Univer-
sity Faculty of Medicine in November 2017, establishing
a database of fertility treatment, as well as work and home
lifestyle information. It was a cross-sectional, multi-center
study.

Subjects and measurements

Of 1930 infertile women who were given question-
naires, 1727 women responded (a response rate: 89.5%)
from August to December 2018 at four ART facilities in
Tokyo, Japan (Sugiyama Clinic Shinjuku, Sugiyama Clinic
Marunouchi, Saint Mother Obstetrics and Gynecology
Clinic, and Takasaki ART Clinic). Of these, we analyzed
1672 subjects excluding 55 subjects, 36 of whom were
undergoing mental health treatment and 19 with missing
Kessler Six-question Psychological Distress Scale (K6)
data. Regarding stress in workplace, we focused on 1335
women who reported working at the time of starting their
fertility treatment.

Various questions were employed in the questionnaire
including patient age, education background, marital sta-
tus, living with a partner, life and habits, pregnancy his-
tory, fertility treatment, and adjuvant treatment for infertil-
ity. Furthermore, work-related questions included annual
family income; work environment including employment
status, unexpected leave for fertility treatment, infertility-
related harassment experience, ability to consult with
one’s employer about fertility treatment, and difficulty
of balancing fertility treatment and work. To evaluate
non-specific psychological distress, we used the K6 score
[16] in, which estimates how frequently respondents have
experienced symptoms of psychological distress during
the previous 30 days. Responses are recorded using a five-
category scale (4 =all of the time, 3 =most of the time,
2 =some of the time, 1 =a little of the time, and 0 =none
of the time), yielding a score range of 0-24. The K6
scores between 0 and 7, 8 and 12, and 13 and 24 indicate
a very low possibility, a moderate probability, and high
likelihood of the respondents to develop a psychological
disorder, respectively. The K6 score has been translated
into Japanese, and has been shown to have acceptable reli-
ability and validity for measuring levels of psychological
distress in a Japanese population with a high value of the
areas under receiver operating characteristic curves [17].
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We defined a K6 cut-off score of > 13 (high K6) as indica-
tive of a high probability of severe psychological distress
as per previous reports [18].

Ethics

Written informed consent was obtained from all participants
and there was no compensation for participation. This study
was approved by the local ethics committee of Juntendo Uni-
versity Faculty of Medicine (No. 18-008, Tokyo, Japan) and
Sugiyama Clinic (No. 18-001; Tokyo, Japan).

Statistical analyses

We adjusted all the variables and calculate odds ratio (OR)
of high K6 (K6 score > 13). Potential risk factors for high
K6 were examined in the multivariable logistic regression
model, including ART facility, age, educational background,
marital status, living with a partner, annual family income,
duration of infertility, past history of childbirth, fertility
treatment, adjuvant treatment, cumulative expense for fer-
tility treatment, fitness habits, smoking, and alcohol. In this
study, the number of previous clinical pregnancy loss was
not associated with K6 score in univariate analysis, thus a
history of pregnancy loss was not included in the variables
in multivariate analysis (Supplemental Table 1). All prob-
ability values for statistical tests were two-tailed, and values
of p <0.05 were regarded as statistically significant. All sta-
tistical analyses were performed using SAS Studio 3.8 (SAS
Institute, Inc., Cary, NC, USA).

Results

Of all participants, 103 women (6.2%) reported a high K6
score, indicating potential for severe psychological distress.
The characteristics of subjects are summarized by K6 score
in Table 1. Women in the high K6 group had significantly
lower family income as well as less experience of pregnancy
and childbirth (p <0.01,=0.02, and 0.02, respectively) com-
pared to those with lower K6 scores. Multivariate logistic
regression analysis showed that high K6 is strongly associ-
ated with low family income defined as <USD55,700 (JPY6
million) (OR 1.89, 95% CI 1.04—3.42), long duration of
infertility of >2 years (OR 1.87, 95% CI 1.08-3.25), and
no experience of childbirth (OR 2.04, 95% CI 1.05-3.97)
(Table 2).

Characteristics of selected working women by K6 score
are shown in Table 3. Working women in the high K6 group
had significantly lower family income (p <0.01). When start-
ing fertility treatment, the proportion of permanent workers,
non-permanent workers, and self-employed workers were
77.7% (770 women), 14.8% (147 women), and 7.5% (74

women), respectively. Regarding work situation, 266 women
(19.9%) stopped work or changed occupation as a result of
their fertility treatment. Among the 86 working women with
high K6 score, there was a significantly higher rate of labor
turnover (31.4%, 27 women, p <0.01) and infertility-related
harassment experience in the workplace (17.5%, 14 women,
p <0.01) compared to those without high K6 scores. Most
women (82.8%, 1046 women) reported feeling some dif-
ficulty balancing fertility treatment and work obligations
due to the frequency of needed outpatient visits (64.7%,
677 women), lack of time for hospital visits (59.0%, 617
women), mental burden (46.8%, 490 women), high medical
cost (33.6%, 351 women), and lack of understanding from
colleagues in the workplace (18.7%, 196 women).

Multivariate logistic regression analysis of working
women showed that high K6 was strongly associated with
inadequate family income (OR 2.83, 95% CI 1.52-5.28),
experience of resignation from work (OR 2.08, 95% CI
1.05-4.14), infertility-related harassment in the workplace
(OR 2.07, 95% CI 1.08-3.98), and perceived difficulties in
continuing work during fertility treatment (OR 2.94, 95% CI
1.15-7.50) (Table 4).

Discussion

This study revealed that 6.2% of women undergoing fertil-
ity treatment reported markedly high K6 scores with high
likelihood of development of severe mental health disorders
[18]. The incidence of anxiety and depressive symptoms in
infertile couples is known to be higher than that in fertile
controls or the general population [19]. A large Danish study
of 42,000 women who underwent ART treatment demon-
strated that 35% were diagnosed as depression prior to treat-
ment [20]. Chen, et al. reported that 40% of women with first
visit to an ART clinic had psychiatric disorders, including
generalized anxiety disorder (23.2%), major depressive dis-
order (17.0%), and dysthymic disorder (9.8%) [2]. Moreover,
Shani et al. reported that 9.4% of infertile women had suici-
dality [21]. Although most women can adjust to emotional
stress after reproductive failure in IVF treatment [22], severe
psychological distress may lead to suicidal ideation, sug-
gesting that a substantial portion of women with high K6
scores in our study are likely to be at high risk for severe
psychological illness including suicidality. According to K6
score data in employees in Japan reported by Fushimi, et al.,
Japanese working women aged 49 years or less with high K6
was 13.3% (107/802 women) [23]. In our study, there is no
K6 score data in fertile women as a control, yet the propor-
tion of the patients with high K6 was not larger, compared
with those in previous reports [2, 20, 21, 23].

According to another study, women with a K6 score
of > 8 had significantly more experience of unsuccessful
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Table 1 Patient characteristics
by K6 score

K6 score> 13 K6 score< 13 p value
n=103 n=1569
Age, years 372+5.3 37.6+4.8 0.33
Educational background
High school or junior high school 14 (13.7%) 203 (13.0%) 0.57
Junior college or professional school 42 (41.2%) 548 (35.1%)
University 42 (41.2%) 717 (45.9%)
Graduate school 4 (3.9%) 93 (6.0%)
Marital status
Married 98 (96.1%) 1521 (97.1%) 0.50
Unmarried 4(3.9%) 46 (2.9%)
Living with a partner 98 (96.1%) 1511 (96.8%) 0.57
Annual family income, USDP 71,530+32,190 81,980+31,920 <0.01*
Employment
Employed 92 (89.3%) 1330 (84.8%) 0.25
Unemployed 10 (9.7%) 236 (15.0%)
Duration of infertility, year 3.5+2.38 3.0+2.6 0.06
Pregnancy history
Gravida 40 (40.4%) 802 (52.6%) 0.02*
Parity 11 (11.1%) 327 (21.4%) 0.02*
Fertility treatment
Non-ART treatment 33 (32.0%) 421 (26.8%) 0.25
ART treatment 69 (67.6%) 1130 (72.9%)
Adjuvant treatment in fertility treatment
Acupuncture 23 (22.3%) 310 (19.8%) 0.52
Herbal medicine 26 (25.2%) 308 (19.6%) 0.16
Body massage/chiropractic treatment 9 (8.7%) 87 (5.5%) 0.18
Yoga 10 (9.7%) 133 (8.5%) 0.59
Nutrition supplementation 56 (54.4%) 691 (44.0%) 0.05
Total 62 (60.2%) 820 (52.3%) 0.13
Cumulative expense for fertility treatment®
<USD9,300 (JPY1 million) 50 (52.1%) 727 (48.4%) 0.20
USD9,300-27,800 (JPY1-3 million) 27 (28.1%) 545 (36.3%)
>USD27,800 (JPY3 million) 19 (19.8%) 231 (15.4%)
Lifestyle factors®
Fitness habit 13 (12.6%) 271 (17.3%) 0.28
Smoking 3(2.9%) 46 (2.9%) 0.25
Alcohol 42 (42.0%) 671 (43.8%) 0.76

Results are expressed as mean=+SD or n (%). SD, standard deviation; n, number of women; USD, United

States dollar; JPY, Japanese yen; ART, assisted reproductive technology
“Statistically significant values, p <0.05

®Converted to USD from JPY using average USD exchange rate in May 2020 published by Bank for Inter-

national Settlements (JPY107.8/USD)

‘Fitness habit is more than 30 min daily exercise at least 2 days a week for 1 year or more. Smoking
includes current smoker only. Alcohol is one time or more per week of drink

conception after multiple treatment attempts, spontaneous
or induced abortion and stillbirth, had more unexplained
infertility, less history of childbirth, and lower family
income, compared with those in normal K6 ranges [14].
In our study, severe psychological distress associated with
a K6 score of > 13 included long infertility period, absence

@ Springer

of history of childbirth, and low family income. Although
the risk factors of psychological stress were similar to
previous reports, when focusing on severe mental stress
corresponding to psychiatric disorders in our study, pro-
longed duration of infertility, childlessness, and severe
constraints on family budgets suggest themselves to be
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Table 2 Risk factors of severe psychological stress in all patients on Table 2 (continued)

multivariate regression analysis B B
Independent variable, n=1672 Odds ratio (95% CI)*

Independent variable, n=1672

Odds ratio (95% CI)*

ART facility
A
B
C
D
Age
<29 years
30-39 years
>40 years
Educational background
High school or junior high school
Junior college or professional school
University
Graduate school
Marital status
Married
Unmarried
Living with a partner
Yes
No
Annual family income®
>USD74,200 (JPY8 million)
USD55,700-74,200 (JPY6-8 million)
<USD55,700 JPY6 million)
Duration of infertility
<2 years
>?2 years
Past history of childbirth
Yes
No
Fertility treatment
Non-ART treatment
ART treatment
Adjuvant treatment in fertility treatment®
No
Yes
Cumulative expense for fertility treatment®
<USD9,300 (JPY1 million)
USD9,300-27,800 (JPY 1-3 million)
>USD27,800 (JPY3 million)
Fitness habit®
Yes
No
Smoking
Never smoker
Former smoker
Current smoker
Alcohol
No

Reference

0.82 (0.46-1.47)
0.79 (0.40-1.54)
1.06 (0.59-1.88)

Reference
0.75 (0.30-1.86)
0.66 (0.25-1.76)

Reference

1.18 (0.62-2.25)
1.23 (0.62-2.44)
1.10 (0.33-3.65)

Reference
1.72 (0.54-5.49)

Reference
1.18 (0.37-3.79)

Reference
1.27 (0.72-2.27)
1.89 (1.04-3.42)¢

Reference
1.87 (1.08-3.25)°

Reference
2.04 (1.05-3.97)¢

Reference
0.75 (0.43-1.34)

Reference
1.42 (0.91-2.20)

Reference
0.73 (0.41-1.31)
1.18 (0.59-2.36)

Reference
1.72 (0.92-3.23)

Reference
1.45 (0.92-2.28)
0.83 (0.24-2.90)

Reference

Yes 0.96 (0.62-1.48)

CI, confidence interval; ART, assisted reproductive technology; USD,
United States dollar; JPY, Japanese yen; n, number of women

*The logistic regression model included ART facility, age, edu-
cational background, marriage state, living with a partner, fam-
ily income, duration of infertility, past history of childbirth, fertility
treatment, adjuvant treatment, cumulative expense for fertility treat-
ment, fitness habits, smoking, alcohol

"Converted to USD from JPY using average USD exchange rate
in May 2020 published by Bank for International Settlements
(JPY107.8/USD)

“Statistically significant values

dAdjuvant treatment in infertility includes acupuncture, body mas-
sage, finger-pressure therapy, herbal medicine, yoga, chiropractic
treatment, and nutrition supplementation

°Fitness habit is more than 30 min daily exercise at least 2 days a
week for 1 year or more. ‘Alcohol is one time or more per week of
drink

some of the fundamental mental stressors associated with
fertility treatment.

Regarding family incomes in 2017, according to The
Ministry of Health Labor and Welfare in Japan, the aver-
age incomes for a couple in their thirties and forties were
USD52,900 (JPY5.7 million) and USD64,900 (JPY7.0
million), respectively, [24], indicating that a large num-
ber of infertile patients with incomes of <USDS55,700
(JPY6 million) may be particularly impacted by expensive
medical costs associated with treatment and not covered
by health insurance. In our study, 51.4% of participants
reported a cumulative medical expense for fertility treat-
ment of > USD9,300 (JPY 1.0 million); 15.6% reported a
cost of > USD27,800 (JPY3.0 million). In Japan, a financial
subsidy for fertility treatment, primarily ART treatment, is
offered to couples in which the female partner is <42 years-
old and making a combined income of <USD67,700
(JPY7.3 million) [25]. However, our study found that if
couples with low family income receive financial support,
they may still feel anxiety and psychological stress from
financial problems created by fertility treatment, childbirth,
and child-rearing in their future.

Exposure to work-related stress can affect mental health.
When analyzing data in the subgroup of working women
in our study population, severe mental stressors included
inadequate family income, resignation from work, infertility-
related harassment in the workplace, and feelings of diffi-
culty regarding continuing work during fertility treatment.
Stressful work environments, such as those which are per-
missive to infertility-related harassment, as well as those
which force women to leave their jobs, remain a serious
problem for Japan, which has struggled unsuccessfully with
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Table 3 Characteristics of

8 K6 score> 13 K6 score< 13 p value
patients employed at start of (high K6) n=86 n=1249
fertility treatment by K6 score
Age, years 37.0+5.4 37.5+4.7 0.41
Annual family income, USD?* 71,200 433,640 86,040 +32,330 <0.01°
Duration of infertility, years 35+29 3.1+2.6 0.11
Pregnancy history
Gravida 34 (40.5%) 628 (51.3%) 0.06
Parity 11 (13.1%) 249 (20.3%) 0.12
Fertility treatment
Non-ART treatment 28 (32.6%) 328 (26.3%) 0.21
ART treatment 57 (67.1%) 909 (73.5%)
Employment type
Permanent worker 41 (75.9%) 729 (77.8%) 0.82
Non-permanent worker 8 (14.8%) 139 (14.8%)
Self-employed worker 5(9.3%) 69 (7.4%)
Employment status
Continued employment 57 (66.3%) 987(80.6%) <0.01°
Changed occupation 2 (2.3%) 62 (5.1%)
Cessation 27 (31.4%) 175 (14.3%)
Unexpected leave for fertility treatment 49 (58.3%) 693 (56.8%) 0.82
Infertility-related harassment experience in workplace 14 (17.5%) 89 (7.5%) <0.01°
Able to consult to employer about fertility treatment 50 (61.0%) 700 (59.9%) 0.74
Difficulty balancing fertility treatment and work 77 (92.8%) 984 (82.1%) 0.02°

Results are expressed as mean+SD or n (%). SD, standard deviation; n, number of women; USD, United
States dollar; ART, assisted reproductive technology

#Converted to USD from Japanese yen JPY using average USD exchange rate in May 2020 published by
Bank for International Settlements (JPY107.8/USD)

PStatistically significant values, p <0.05

declining birth rates. In 2017, The Ministry of Health Labor
and Welfare in Japan conducted a questionnaire survey on
the balance between fertility treatment and work in Japa-
nese companies [26]. Of 779 companies answering, 39% had
female employees undergoing fertility treatment, but 70%
had no support system for these employees. Of the remain-
ing 30% with support systems, organization-based systems
were available in only a few companies, with 6.2% providing
leave and 1.9% providing expense subsidies. Even in those
who underwent fertility treatment, only 42.9% had support
systems for fertility treatment by their companies. Further-
more, greater than 80% of the women in our study felt that it
was impossible to continue both work and fertility treatment.
In other words, a large number of infertile women appear
not to visit a fertility clinic if working in unfavorable work
environments. As such, establishment of a work environment
that supports working women during fertility treatment is
urgently needed. Remote work, which became common in
COVID-19 pandemic, and a life support for household work
from their husbands are one of the solutions for achieving a
balance between work and fertility treatment.

To reduce psychological stress in infertile women, it
may be particularly important to focus on shortening the
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time to pregnancy and childbirth as much as possible. How-
ever, compared to other mammalian species, the monthly
fecundity rate in humans is extraordinarily low at 20% [27].
Therefore, even with IVF treatment, the cycle-based clinical
pregnancy rate is fundamentally low at 15-40% [28, 29].
Moreover, the incidence of spontaneous pregnancy loss
rises at an accelerating rate with maternal age over 35 years
old [30]. As such, aging in infertile women has been linked
to delaying time to conception. In Japan, IVF treatment
using donor eggs or embryos is almost not allowed due to
sociocultural factors. Policies on adoption are also strict.
Treatment options to conceive are limited in advanced aged
women with a history of reproductive failures after IVF
treatment. Therefore, the establishment of Japanese health-
care systems and legal framework for women undergoing
fertility treatment, as well as improvement of hospital envi-
ronment to provide sufficiently highly pregnancy outcomes,
may be warranted.

The adverse effect of mental stress on pregnancy still
remains controversial, but anxiety disorders and depressive
symptoms have a potential risk for the increased rates of
both infertility and pregnancy loss and psychological sup-
port may help improve pregnancy outcomes [3-5, 31, 32].
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Table 4 Risk factors of severe

. . . Independent Variable, n=1335
psychological stress in patients

Odds ratio (95% CI)*

employed at start of fertility Age
treatment on multivariable
. <29 years
analysis
30-39 years
>40 years

Annual family income®

>USD74,200 (JPY 8 million)

USD55,700-74,200 (JPY6-8 million)

<USD55,700 (JPY6 million)
Duration of infertility
<2 years
>?2 years
Past history of childbirth
Yes
No
Fertility treatment
Non-ART treatment
ART treatment
Employment type
Permanent worker
Non-permanent worker
Self-employed worker
Employment status
Continued employment
Changed occupation

Employment separation

Reference
0.63 (0.25-1.60)
0.69 (0.25-1.86)

Reference
1.36 (0.74-2.52)
2.83 (1.52-5.28)¢

Reference
1.55 (0.87-2.78)

Reference
1.39 (0.71-2.75)

Reference
0.64 (0.37-1.09)

Reference
0.81 (0.35-1.86)
1.12 (0.40-3.17)

Reference
0.46 (0.11-1.99)
2.08 (1.054.14)¢

Unexpected leave for fertility treatment

No
Yes

Reference
1.11 (0.68-1.79)

Infertility-related harassment experience in workplace

No
Yes

Reference
2.07 (1.08-3.98)¢

Able to consult to employer about fertility treatment

Yes
No

Reference
1.20 (0.73-1.98)

Difficulty balancing fertility treatment and work

No
Yes

Reference
2.94 (1.15-7.50)¢

USD, United States dollar; ART, assisted reproductive technology; n, number of women

“The logistic regression model included age, family income, duration of infertility, past history of child-
birth, fertility treatment, employment status, sudden day off, infertility-related harassment, possible to con-
sult to an employer about fertility treatment, difficulty of balancing fertility treatment and work

®Converted to USD from JPY using average USD exchange rate in May 2020 published by Bank for Inter-
national Settlements (JPY107.8/USD)

“Statistically significant values

Therefore, psychological stressors from both fertility treat-
ment as well as the workplace may decrease pregnancy out-
comes, leading to a vicious cycle of stress and reproductive
failure [33]. Conversely, beneficial effects of mental care on
infertility and pregnancy loss have been reported [1, 4, 34,
35]. The development and introduction of support systems

may improve mental health, leading to shortening time to
pregnancy in infertile women.

Regarding limitations, pregnancy outcomes and time-
dependent changes are not reflected in our cross-sectional,
questionnaire-based study. Further research is warranted to
explore these aspects of infertility care.
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In conclusion, this study identified several severe psycho-
logical stressors among women undergoing fertility treat-
ment including low family income, long duration of infertil-
ity, and no history of childbirth. To reduce the psychological
burden in infertile women, establishment of mental health
care systems and support for continued work during fertility
treatments, is urgently required.
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