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Abstract

Background The COVID-19 pandemic has affected every aspect of our lives, including the decision to become preg-
nant. Existing literature suggests that infertility and the decision to delay childbearing at a younger age are associated
with a lower level of well-being and regrets when women start to desire a baby. Thus, the decision to delay childbear-
ing due to the pandemic could negatively affect the well-being of women. This study focuses on how pregnancy
decisions affect the well-being of women during the COVID-19 pandemic.

Methods From the Japan COVID-19 and Society Internet Survey, a nationally representative web-based survey, 768
observations of married women aged 18 to 50 years who had the intention of getting pregnant during the pre-pan-
demic period (conducted in 2020 and 2021) were used. Loneliness, severe psychological distress, and suicidal ideation
were used as well-being indicators. For pooled data, a generalised estimated equation (GEE) model was used to esti-
mate how pregnancy decision related to well-being indicators. For a sub-analysis, the sample was divided by the sur-
vey year and a Poisson regression model was used.

Results The GEE analysis showed an association between delaying childbearing and severe psychological dis-
tress, with the prevalence ratio (PR) being 2.06 [95% Cl (1.40-3.03)]. Furthermore, loneliness and suicidal ideation
that occurred after the beginning of the pandemic were significantly related to the decision to delay childbear-
ing—1.55[95% Cl (1.03,2.34)] and 2.55 [95% Cl (1.45-4.51)], respectively. Moreover, these PRs were larger for 2021
compared to 2020.

Conclusion During the COVID-19 pandemic, approximately one-fifth of married women who had childbear-

ing intentions before the pandemic decided to postpone pregnancy. They exhibited a deteriorated mental health
state. Furthermore, the negative associations were larger in 2021 compared to 2020. Loneliness has negative con-
sequences for both mental and physical health, as well as elevated severe psychological distress and suicidal idea-
tion among those who decided to postpone pregnancy. Therefore, the current results should not be overlooked
by society.
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Background

Decisions to delay or forgo childbearing during the
COVID-19 pandemic have been reported in several
countries. Naito and Ogawa [1] revealed that the gov-
ernment’s request to the public stay home decreased the
number of pregnancies by 5-8% during the pandemic in
Japan. Micro-level evidence was reported in Italy, Ger-
many, France, Spain, and the UK. in 2021 [2] as 37.9%,
55.1%, 50.7%, 49.6%, and 57.8%, respectively, claimed to
have postponed their pregnancy. Evidence was also found
in China; 33.8% of couples with pregnancy intentions
during the pre-pandemic period decided to cancel their
pregnancy plans during the pandemic [3]. Japan is not an
exception as Matsushima et al.[4] reported that approxi-
mately 20% of the married women who had pregnancy
intentions during the pre-pandemic period postponed
their pregnancy due to the pandemic-related factors such
as a decline in income and anxiety about future house-
hold finances. Therefore, these decisions were made as
a result of the COVID-19 pandemic. If these decisions
have made women’s health deteriorated, this needs to be
addressed as a public health concern.

Most previous studies on well-being related to preg-
nancy focused on infertility; there is consensus that
infertility lowers the level of well-being, particularly
for women [5-8] and successful pregnancy leads to an
improvement in well-being [9, 10]. Some studies focused
on people with infertility treatment and revealed that
women regret their decision to delay childbearing while
they were younger and that it leads to a low level of well-
being [11, 12]. Cooke et al. [11] claim that a complex
interplay of factors outside of women’s control and/or
conscious choice determines childbearing delay. Further-
more, according to Bunting et al. [13], a lack of fertility
knowledge, including age-related infertility and risk fac-
tors of infertility, contributes to the childbearing delay
decision, leading to regret at an older age, to which Japa-
nese women are not an exception [12].

Given the above previous literature, the potential dete-
rioration of the well-being of women who decided to
postpone their pregnancy due to COVID-19 is a concern.
Although previous studies explored associations between
well-being and infertility and regrets over the decision
to delay childbearing of women who desired a child in
later life, they were conducted in fertility clinics with a
small number of observations. There has been no study
investigating how the decision to delay childbearing is
associated with the well-being of the general population.

Furthermore, the well-being indicators used in previous
studies are limited to life satisfaction and regrets. There-
fore, this study aims to enhance the understanding of the
well-being of women by utilising a large Japanese web-
based survey targeting the general population with 768
observations. In addition, examining loneliness, severe
psychological distress, and suicidal ideation can provide
more insights into how the decision to delay childbearing
is associated with well-being.

Methods

Study design and participants

We used data from two rounds of a population-based
online questionnaire survey, the Japan COVID-19 and
Society Internet Survey (JACSIS), complying with the
ethical standards of the relevant national and institu-
tional committees on human experimentation and the
1975 Declaration of Helsinki and its 2008 revision. Ethi-
cal approval for the research protocol was obtained from
the Research Ethics Committee of [The Research Ethics
Committee of the Osaka International Cancer Institute]
(approved 19 June 2020; approval no. 20084). The Inter-
net survey agency adhered to the Act on the Protec-
tion of Personal Information in Japan. The participants
received credit points called ‘Epoints’ that could be used
for online shopping and cash conversion. These datasets
were not deposited in a public repository because of con-
fidentiality issues and the restrictions imposed by the
ethical committee.

A detailed JACSIS study design has been documented
by Miyawaki et al. [14]. A large number of studies have
been published related to COVID-19 by using this survey
including topics related to loneliness and well-being such
as Taniguchi et al. [15] and Yamada et al. [16]. Among
them, our study is closely related to Tachikawa et al. [17],
and Matsushima et al. [4] in terms of well-being indica-
tors, and target population with the focus on pregnancy
postponement, respectively. Also, we used a methodol-
ogy in common. The first survey was conducted from 25
August 2020 to 30 September 2020, with a target sample
size of 28,000 individuals. A total of 224,389 panellists
(men and women aged 15-79 years) were invited using
random sampling stratified by sex, age, and prefecture
to cover Japan based on the 2019 population distribu-
tion. The survey was closed when the target number
was reached. The second-round survey was conducted
from 8 to 26 February 2021. This was a follow-up to the
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first-round survey and was completed by 24,059 of 28,000
participants. A total of 1,941 new participants were
recruited using the same sampling technique that was
used in the first-round survey. In total, 26,000 samples
were obtained.

Exclusion criteria were established to maintain the
quality of the data. First, responses with discrepancies
and/or unusable answers were excluded, leaving 25,482
(2020 data) and 23,142 (2021 data) samples. The exclu-
sion criteria were: (1) an invalid response to ‘Please
choose the second alternative from the bottom’ (i.e. the
panellists who failed to select the second last alterna-
tive from the five options available; this question was
included to identify systematic respondent inattention);
(2) positive responses to all questions related to drug
use (e.g. marijuana, cocaine, or heroin); and (3) positive
answers to all questions regarding 16 underlying chronic
diseases. We further excluded respondents who were
male (n=12,673 [2020], n=11,766 [2021]), aged<18
or>50 years (1=6,134 [2020], 5,736 [2021]), unmarried
or widowed (17=3,323 [2020], n=2,828 [2021]), with
no plan of pregnancy (n=2,851 [2020] and 2,391 [2021
data]), and with incomplete responses to other variables
(n=282 [2020], n="73 [2021]). Finally, we employed 768
observations, with 420 and 348 observations in 2020 and
2021, respectively. Thus, these two rounds of the survey
enabled us to create partial panel data set including 202
of 348 observations in 2021 which are the follow-up ones
of the first-round survey.

Measures

Loneliness

Two indicators of loneliness were used: The first indi-
cator was the University of California, Los Angeles
(UCLA) Loneliness Scale Version 3, Short Form 3-item
(UCLA-LS3-SF-3), the latest version of the three-item
short form (5-point Likert scale ranging from 1 [never] to
5 [always]), which was validated by Arimoto and Tadaka
[18] in Japan. The questions were (in the past 30 days): (1)
How often do you feel that you lack companionship? (2)
How frequently do you feel left out? (3) How often do you
feel isolated from others? The total score ranged from
3-15. This study followed Yamada et al’s [16] strategy,
also adopted by Tachikawa et al. [17] to define ‘moderate-
to-severe loneliness’ as a total score of 6-15. A dummy
variable was set as 1 if the results indicated moderate-to-
severe loneliness and 0 otherwise.

The second indicator, measured on a 5-point scale
ranging from 1 (never) to 5 (always), answered the ques-
tion: ‘Do you think you have experienced loneliness
more frequently recently than before the COVID-19
pandemic? A dummy variable was set where 1=feeling
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lonely more often due to COVID-19 (for scores of 4 or 5)
and 0 =not feeling lonely (for scores of 1, 2, or 3).

Severe psychological distress

The Kessler Psychological Distress Scale (K6), a 6-item
questionnaire developed for screening mood and anxi-
ety disorders by asking about the experience of the past
30 days [19], was used to measure depression. Total K6
scores ranged from O to 24, with higher scores indicating
more severe distress. The Japanese version was validated
by Furukawa et al. [20], and K6>13 was adopted as the
cut-off value, indicating a severe psychological distress.

Suicidal ideation

Suicidal ideation was measured by the question, ‘Have
you ever felt that you wanted to die since April 20207’
The responses were chosen from: ‘1. Yes, I felt it for the
first time’ 2. “Yes, I felt it before April 2020" and ‘3. No,
I did not have it’ Using this, the following two variables
were created: The first was ‘Presence of suicidal idea-
tion’ (1=If the respondent chose either 1 or 2 from the
above choices and 0 =otherwise; i.e. having suicidal idea-
tion since the COVID-19 pandemic). The second variable
attempted to capture the onset of suicidal ideation during
the COVID-19 pandemic and was constructed as 1=if
the respondent chose 1 from the above choices and 0=if
the respondent chose 3. The same strategy as Tachikawa
et al. [17] was used for this variable construction.

Exposures

Decision to delay childbearing

The participants were asked, ‘In the past two months,
have you avoided becoming pregnant, despite your plan
to be pregnant, due to COVID-19? Answers comprised
the following three options: 1 (yes), 2 (no), and 3 (not
applicable; no plans for pregnancy). Data from respond-
ents who answered either 1 (yes) or 2 (no) were used.
Although 3 (not applicable) contained important infor-
mation, such as ‘not wanting a child anymore’ or ‘cannot
have a child due to fertility issues, whether the respond-
ents happily prevented their childbearing or disappoint-
edly gave it up could not be distinguished. Therefore, this
research excluded the respondents who chose ‘3’ This
variable is created based on Matsushima et al. [4].

Covariates

This study included social isolation as it has been used
as a variable to predict deterioration of well-being,
COVID-19-related indicators, and socio-demographic
characteristics. First, we included social isolation indica-
tors, defining social isolation as ‘less than once per two
weeks of social contact, and having a child or not. For
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COVID-19-related indicators, income decline, anxiety
regarding household financial outlook, fear of COVID-
19, and the number of COVID-19 positive cases in the
residential province were used. Income, home owner-
ship, employment status, age, and educational attainment
were included to control for demographic characteristics.
Moreover, whether the patient was undergoing fertility
treatment was also included. These covariates were com-
monly used in Matsushima et al. [4].

Analytical model

First, we used a generalised estimated equation (GEE)
model with the 2020 and 2021 data, assuming a Pois-
son distribution, and estimated prevalence ratios (PRs)
with robust standard errors. This model, a quasi-likeli-
hood method based on generalised linear models, was
employed because the dataset is partial panel data and
the outcomes are binary variables [21, 22]. Goodness-of-
fit chi-square tests were conducted for each analysis, and
the results were not statistically significant. Subsequently,
the 2020 and 2021 data were analysed separately using
the Poisson regression model with robust standard errors
to observe any changes in the associated factors. Sam-
pling weights were applied to each of the datasets.

Results

First, the results of the chi-square test and t-test are also
shown for categorical and continuous variables, respec-
tively, to observe differences in characteristics between
women with and without the intention to postpone their
pregnancy with approximately 20% of married women
postponing pregnancy (Table 1). A lower level of well-
being was indicated for those who postponed their preg-
nancy. Among those who postponed their pregnancy
during the pandemic, over 50% felt moderate-to-severe
loneliness, about 32% were having severe psychological
distress, and about 29% had suicidal ideation. Moreover,
about 28% and 20% were feeling more lonely and expe-
riencing to have suicidal ideation for the first time after
the pandemic. Among respondents who did not post-
pone their pregnancy, about 33% felt moderate-to-severe
loneliness, about 12% were having severe psychological
distress, and about 17% had suicidal ideation. Also, the
percentage of people who were feeling more lonely and
experiencing to have suicidal ideation for the first time
after the pandemic were less than half and about one-fifth
of those who postponed pregnancy (Table 1, Column 1).
The gap between those two groups increased in 2021
except with regard to suicidal ideation (Table 1, Columns
2 and 3). Demographic characteristics of respondents
between the ones postponed pregnancy and ones who
did not were indifferent except for age, fertility treatment,
and being a property owner.
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In the results of the regression analyses, all the COVID-
19 related variables and demographic characteristics
were adjusted. The GEE regression results suggest that
the PR of moderate-to-severe loneliness was 1.1 [95%
CI (0.93-1.30)], and suicidal ideation was 1.039 [ 95%
CI (0.76-1.42)]. The PR of being depressed was highest
at 2.06 [95% CI (1.40-3.03)]. The Poisson regressions for
each year indicated a stronger association in 2021 com-
pared to 2020 (Tables 2 and 3).

Moreover, the decision to delay childbearing increased
the PRs of loneliness and suicidal ideation after the onset
of the pandemic, with a PR of 1.55 [95% CI (1.03-2.34)]
and 2.55 [1.45-4.51], respectively. Sub-analysis shows
that, for loneliness, the effects were larger in 2021 (PR
2.37; 95% CI [1.38-4.05]) compared to 2020 (PR 1.55;
95% CI [0.73-3.26]). The same trend was observed for
the onset of suicidal ideation, with a larger PR observed
in 2021 (PR 4.14; 95% CI [1.4-12.29]) compared to 2020
(PR 2.31; 95% CI [1.15-4.63]) in 2020.

Discussion

The main finding of this study is that those who decided
to postpone pregnancy were found to have a higher PR
of having severe distress, more frequent loneliness after
the pandemic, and the onset of suicidal ideation for the
first time during the pandemic. It was also found that
COVID-19 related factors, such as income decline, anxi-
ety towards household financial outlook, and fear of
COVID-19, are associated with women’s well-being.
Besides, when these negative events were held constant, a
significant adverse association between pregnancy delay
and well-being was still observed.

This study used K6 to capture the respondents’ distress
and adopted the cut-oft point of 13 to identify people
with the state of severe psychological distress [19, 23].
The results suggested that PR was more than two-folds
among the women with pregnancy delays, and the effect
was stronger in 2021. For loneliness, the decision to delay
childbearing increased the PR of the more frequent inci-
dence of feeling lonely after the onset of the pandemic,
and the effects were larger in 2021 compared to 2020.
Loneliness occurs when one experiences a gap between
actual and desired levels of social engagement [28]. If a
woman desires to become pregnant but decides not to
do so due to the pandemic, she may be overwhelmed by
the discrepancies between her expectations and desires
for having a child and her current decision to postpone
childbearing. Another finding that should be noted is the
increase in suicidal ideation among those who postponed
their pregnancy both in 2020 and 2021. In particular, in
2021, more than four times the normal PR of suicidal
ideation was indicated. Possible reasons for the stronger
effects of pregnancy postpone on the more frequent
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Table 2 Pregnancy postponement and well-being (loneliness, severe psychological distress and suicidal ideation)

UCLA Loneliness scale

Severe psychological distress

Suicidal ideation

(1: Moderate-to-severe loneliness,
0: No loneliness)

(1:K6>=130:K6<13)

(1: Presence of suicidal ideation,
0: No presence of suicidal ideation)

GEE 2020 2021 GEE 2020 2021 GEE 2020 2021
Pregnancy 1.1 091 121 206" 168 269" 1.04 0.79 155
postpone
[0.93,1.30] [0.68,1.22] [0.95,1.54] [1.40,3.03] [0.88,3.21] [1.49,4.85] [0.76,1.42] [0.45,1.38] [0.82,2.94]
NOTE:
1. Robust standard errors were used for all analyses. 95% confidence intervals (95% Cl) are reported in square brackets
2. Prevalence ratios (PRs) are reported, and * p <0.05, ** p<0.01 and *** p <0.001
3. Covariates listed in Table 1, and regions and survey year (for GEE analysis) were adjusted. Not reported for brevity
Table 3 Pregnancy postponement and deterioration of well-being during the pandemic
Loneliness after COVID-19 Suicidal ideation after COVID-19
(1: Feeling lonely more often due to COVID-19, (1: Onset of suicidal ideation after COVID-19,
0: Not feeling lonely) 0: No onset of suicidal ideation)
GEE 2020 2021 GEE 2020 2021
Pregnancy postpone ~ 1.55" 155 237" 255" 231 414
[1.03,2.34] [0.73,3.26] [1.38,4.05] [1.45,4.51] [1.152,4.629] [1.4,12.29]
NOTE:

1. Robust standard errors were used for all analyses. 95% confidence intervals (95% Cl) are reported in square brackets

2. Prevalence ratios (PRs) are reported, and * p<0.05, ** p<0.01 and *** p<0.001

3. Covariates listed in Table 1, and regions and survey year (for GEE analysis) were adjusted. Not reported for brevity

incidence of loneliness and suicidal ideation after the
onset of the pandemic are the prolonged pandemic that
caused the loss of hope to be pregnant in future or esca-
lating anxiety not knowing how long this situation last.
According to Branley-Bell et al. [29], depression severity,
feelings of defeat and entrapment, and/or loneliness have
been found to lead to suicidal thoughts and attempts.
Taking the results of other well-being indicators into
consideration, this elevation in suicidal ideation may lead
to an increment in the number of suicide deaths. There
have been continuous reports of excess suicide deaths
among women in Japan since the pandemic, although it is
not the case for men. Nomura et al. [30] found excess sui-
cide deaths among women in July, August, and Septem-
ber 2020, followed by Yoshioka et al. [31] for the period
of April 2020 to December 2021, and Batista et al. [32]
for the period of March 2020 to April 2022. According to
Koda et al. [33], women were more likely to be influenced
by relationships with family members, including marital
discord and infidelity. Pregnancy postponement could be
a cause and consequence of marital discord and it could
indirectly affect women’s well-being through marital dis-
cord. Another possible path could be that the pandemic
has led to marital discord and pregnancy postponement,

which deteriorated women’s well-being. In either case,
the respondents reported that their decisions to delay
childbearing were due to the COVID-19 pandemic,
implying that this pandemic has induced some behav-
ioural changes and is associated with a higher prevalence
of depression, loneliness, and suicidal ideation. The cur-
rent results are consistent with previous studies con-
ducted in fertility clinics [11, 12] and also prove that they
are applicable to the general public.

This study has some limitations. First, the study sam-
ple was obtained through an online survey. Although the
sampling methods strived to ensure representativeness
by employing random sampling techniques stratified by
sex, age, and prefecture to cover Japan based on the 2019
population distribution, the target population comprised
those who were planning to become pregnant up until
the pandemic. Thus, the representativeness of the survey
does not necessarily ensure the representativeness of this
particular population. Moreover, the possible bias due to
the nature of the online survey has not been eliminated.
In addition, due to the long length of the survey, women
with severe mental health problems might not be able to
complete the survey, leading to an underestimation of
the current results. Second, this study cannot determine
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causality. Furthermore, it could not be specified exactly
when they started to feel lonely and/or depressed and
have suicidal ideation. It could be the case that they have
been in the same state of well-being since the pre-pan-
demic period and might have therefore chosen to post-
pone pregnancy. Although the regression results using
the original indicators of worsened loneliness and onset
of suicidal ideation after the pandemic showed that
childbearing delay and deterioration of mental health
occurred during the pandemic, it cannot identify cau-
sality because the worsened loneliness and the onset of
suicidal ideation after the pandemic may have influenced
the decision to postpone childbearing.

Conclusions

During the COVID-19 pandemic, around one-fifth of
married women who had childbearing intentions before
the pandemic decided to postpone their pregnancy.
This study showed that those who were delaying their
pregnancy had a deteriorated state of well-being. Fur-
thermore, the negative association was larger in 2021
compared to 2020. It is a well-investigated fact that
loneliness has negative consequences for both mental
and physical health, and there already was elevated psy-
chological distress and suicidal ideation among those
who decided to postpone pregnancy, which should not
be overlooked in society. Besides, lessons learnt from
the experiences during the COVID-19 pandemic have
implications for the future as we may face another crisis
exogenously leading to childbearing delay. The current
findings recommend making preparations to promptly
provide mental care in maternal health services to pre-
vent an escalation in loneliness, severe psychological dis-
tress, and suicidal ideation during a crisis.
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