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Purpose: Pregnant women are vulnerable to stress. The coronavirus disease 2019 (COVID- 
19) has caused a global pandemic and created significant stress for many people. Social 
distancing to reduce the spread of COVID-19 has also reduced social interactions, which has 
increased social isolation and loneliness. Loneliness is thought to increase perceived stress, 
cause psychological distress, and increase the risk of mental illness, such as depression. This 
study examined the association between serious psychological distress (SPD) and loneliness 
during the COVID-19 pandemic in pregnant Japanese women.
Patients and Methods: An internet survey of 1022 pregnant women in Japan was con
ducted between June 1 and July 21, 2021. The 6-item Kessler Psychological Distress Scale, 
3-item Revised UCLA Loneliness Scale, and Fear of COVID-19 Scale were used as 
measurement tools. The prevalence of SPD was defined as a K6 score of ≥13.
Results: The prevalence of SPD was 16.5%. Multivariate analysis revealed that the risk 
factors for SPD were younger age (odds ratio [OR] 1.05; 95% confidence interval [CI] 1.01 
to 1.10; p = 0.020), history of abortion or miscarriages (OR 1.56; 95% CI 1.04 to 2.36; p = 
0.034), unemployment (OR 1.67; 95% CI 1.14 to 2.45; p = 0.008), fear of COVID-19 (OR, 
1.12; 95% CI, 1.08 to 1.17; p < 0.001), and loneliness (OR 1.53; 95% CI 1.38 to 1.70; p < 
0.001).
Conclusion: Pregnant women in Japan showed a high prevalence of SPD. Younger age, 
unemployment, history of abortion or miscarriages, fear of COVID-19, and loneliness were 
independently associated with SPD. Clinicians and health officials should pay particular 
attention to the psychological health of pregnant women during the COVID-19 pandemic.
Keywords: stress, mental health, social isolation, maternal health

Introduction
The coronavirus disease 2019 (COVID-19) outbreak has become a global pandemic 
that has had an enormous impact on both the physical and psychological health of 
people around the world.1 A systematic review and meta-analysis has shown that 
psychological distress in the general population has increased during the COVID- 
19 pandemic.2 Pregnant women are particularly vulnerable to stress, and stress 
during pregnancy is also known to increase obstetric complications and adversely 
affect child development.3 Previous reports have shown that natural disasters affect 
their mental health.4–6 A recently published systematic review of mental health 
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outcomes in pregnant women during the COVID-19 pan
demic has also shown that psychological symptoms, such 
as depressive symptoms and anxiety, are increasing.7 

A stressful life, along with vulnerabilities to stress, causes 
psychological distress and increases the risk of mental 
illness, such as depression and anxiety. Given that stress 
resulting from a severe natural disaster is sudden, while 
the stress from the COVID-19 pandemic has persisted over 
time, these types of stress are likely to differ.

While social distancing is recommended for the preven
tion of COVID-19, this measure reduces social interactions, 
which in turn increases social isolation and loneliness. The 
concept of social isolation indicates objective isolation, 
while loneliness signifies that an individual subjectively 
feels isolated.8 Loneliness and social isolation are recog
nized as important healthcare issues and are closely asso
ciated with cardiovascular disease, depression, and anxiety.9 

Maruyama10 pointed out that pregnant women in Japan tend 
to be isolated due to social changes, such as the declining 
birth rate and the shift to nuclear families. An early report 
about the lockdown in England due to the COVID-19 pan
demic revealed that almost one quarter of adults experienced 
loneliness during that time.11 Moreover, pregnant women 
tended to avoid regular maternity checkups and social sup
port from local governments due to concerns about COVID- 
19 infection; this is not only an issue in the UK, but also 
globally. A recent large-scale international survey of preg
nant women revealed that about half of the women reported 
increased feelings of loneliness during the COVID-19 
pandemic.12 In a study of the Spanish population during 
the initial stage of the COVID-19 pandemic, loneliness 
was correlated with depression, anxiety, and post-traumatic 
stress disorder.13 Social support has been identified as 
a major protective factor against negative mental health 
outcomes resulting from natural disasters and 
pandemics,14,15 and recent evidence suggests that it is also 
associated with lower mental health symptoms in pregnant 
women during the COVID-19 pandemic.16 The COVID-19 
pandemic has resulted in circumstances that may limit many 
women’s reliance on this major protective factor and con
tribute to increased loneliness.

Another large-scale survey of psychological distress 
among the general population in Japan was conducted 
between August and September 2020.17 In this survey, 
gender (women), age (younger), income level, employ
ment type, caregiving status, domestic violence experi
ence, and fear of COVID-19 were independently 
associated with serious psychological distress (SPD). 

However, this study had not targeted pregnant women, 
who may have additional risk factors for SPD such as 
a history of miscarriage and abortion.

A previous report on psychological distress among preg
nant Japanese women conducted in September 2020 
reported only the psychological status at that point, and did 
not analyze factors associated with SPD.18 Moreover, no 
studies have yet analyzed the association between SPD and 
loneliness in pregnant women during the COVID-19 pan
demic. Since the emergence of the delta variant, the 
COVID-19 situation in Japan has deteriorated rapidly and 
psychological distress is expected to worsen as a result. 
Under these circumstances, we felt that there was an urgent 
need to comprehensively examine the SPD of pregnant 
women in Japan. Loneliness is a key factor when consider
ing the psychological distress of pregnant women; in Japan, 
which has experienced an unprecedented number of infec
tions, it is imperative to examine the factors related to SPD 
in more detail. Then, we investigated a set of previously 
documented contributors to SPD (age, unemployment, fear 
of COVID-19), but also risk factors for SPD that have 
received less empirical attention in pregnant women, that 
is, history of abortion or miscarriage and loneliness. The 
aims of this study were to: (1) determine the prevalence of 
SPD experienced by pregnant women during the COVID-19 
pandemic, (2) test whether loneliness is positively associated 
with SPD in pregnant women, and (3) explore associations 
between other relevant sociodemographic and psychological 
factors (age, weeks of gestation, parity, history of abortion or 
miscarriages, infertility treatment history, employment, 
income level, fear of COVID-19) and SPD.

Materials and Methods
Ethics Approval and Informed Consent
This study was conducted in accordance with the princi
ples outlined in the Declaration of Helsinki. The trial 
protocol was approved by the Ethics Committee of 
Kindai University (approval number: R03-032). Before 
completing the survey, all participants read the description 
of the study’s purpose and agreed to participate in the 
study by providing online consent.

Settings and Participants
All participants were recruited from a banner advertise
ment on the obstetrics and gynecology outpatient reser
vation site @link (OFFSHORE Co. Ltd., Kobe, Japan). 
Since @link is a general-purpose appointment 
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application used in obstetrics and gynecology hospitals 
nationwide (used for about 25% of all deliveries in Japan 
each year), through this platform, we can obtain survey 
data representative of the general pregnant women popu
lation in Japan. The questionnaire did not collect any 
personal information. The inclusion criteria were women 
who were 20 years or older and pregnant. A total of 
1032 women responded to the web survey between 
June 1 and July 21, 2021. Given that respondents had 
to complete each questionnaire before proceeding to the 
next, there were no missing data. Of the 1032 respon
dents, eight under the age of 20 and two of unknown age 
were excluded (Figure 1). Ultimately, we analyzed data 
from 1022 pregnant women (mean age = 31.7 years, SD 
= 4.5; mean gestational weeks = 25.9, SD = 9.8; see 
Table 1 for participant demographics).

Questionnaire
The 6-Item Kessler Psychological Distress Scale
To assess psychological distress, we used the Japanese 
version of the 6-item Kessler Psychological Distress 
Scale (K6).19 The original version of the K6 was devel
oped in English and then translated into Japanese.20 The 
reliability and validity of the K6 have been systematically 
confirmed. The K6 comprises 6 items that are scored using 
a 5-point response scale ranging from 0 to 4, correspond
ing to “None of the time” (0 points), “A little of the time” 
(1 point), “Some of the time” (2 points), “Most of the 
time” (3 points), and “All of the time” (4 points). The total 
K6 score ranges from 0 to 24. Cronbach’s alpha coefficient 
of the K6 was 0.896 in this study. We classified women 
with a total K6 score ≥ 13 as having SPD according to the 
criteria defined in the original Kessler scale.21

The 3-Item Revised UCLA Loneliness Scale
To assess loneliness, we used the Japanese version of the 
3-item Revised UCLA Loneliness Scale (R-UCLA).22 The 
original version of the 3-item R-UCLA is the short form of 
the 21-item R-UCLA.23,24 The reliability and validity of 
the Japanese version have been established.22 The 3-item 
R-UCLA comprises three items, each of which is rated on 
a 4-point response scale ranging from 1 to 4, correspond
ing to “Never” (1 point), “Rarely” (2 points), “Sometimes” 
(3 points), and “Always” (4 points). The total R-UCLA 
score ranges from 3 to 12. The Cronbach’s alpha coeffi
cient of the 3-item R-UCLA was 0.815 in this study.

Fear of COVID-19 Scale
To assess the fear of COVID-19, we used the Japanese 
version of the Fear of COVID-19 Scale (FCV-19S).25 The 
original version of the FCV-19S was developed in 
English26 and then translated into Japanese. The reliability 
and validity of the Japanese version has been systemati
cally evaluated.25 The FCV-19S comprises 7 items that are 
scored on a 5-point response scale ranging from 1 to 5, 
corresponding to “Strongly disagree” (1 point), “Disagree” 
(2 points), “Neither agree nor disagree” (3 points), 
“Agree” (4 points), and “Strongly agree” (5 points). The 
total FCV-19S scores ranges from 7 to 35. The Cronbach’s 
alpha coefficient of the FCV-19S was 0.823 in this study.

For each participant, we also collected information 
about age, weeks of gestation, number of previous deliv
eries, number of abortions or miscarriages, infertility treat
ment history (Yes, No), employment (Yes, No), and 
income levels of the entire household (≥ JPY 3.0 million/ 
USD 27200, < JPY 3.0 million/USD 27200). There are no 
definitive criteria established regarding a cut-off point for 
low household income in Japan. We selected 3.0 million 
JPY based on the Overview of the 2019 National Life 
Basic Survey, which was provided by the Japanese 
Ministry of Health, Labor and Welfare. Households were 
divided by income; 13.6% of households reported their 
income as between “2 million and less than 3 million 
JPY,” and this was the most frequent income bracket.

Statistical Analysis
Means and standard deviations were calculated for continu
ous variables and proportions were calculated for categorical 
variables. Baseline characteristics were compared between 
the SPD and non-SPD groups using the Student’s t-test, 
Pearson’s chi-square test, and Wilcoxon signed-rank test, as 
appropriate. The Pearson’s chi-square test was used for this 

Figure 1 Flow chart of the study.
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comparison. Cronbach’s α coefficient was calculated to assess 
reliability to each scale (K6, 3-item R-UCLA, FCV-19S).

The prevalence of SPD was compared with the data from 
pregnant women surveyed in Miyagi prefecture, Japan, 
shortly after the Great East Japan Earthquake; Miyagi pre
fecture was one of the areas most seriously damaged by the 
earthquake.6 The Pearson’s chi-square test was used for this 
comparison. We also compared the K6 scores with data from 
a previous survey on psychological stress in pregnant 
women in Japan.18 Effect size was measured using 
Cramer’s V. The effect sizes of 0.06, 0.17, and 0.29 were 
judged as small, medium, and large, respectively.27

Multivariate logistic regression analysis was used to 
identify factors that were significantly associated with 
SPD. The number of deliveries was divided into two 

groups (primiparous and multiparous women) and the 
number of abortions or miscarriages was divided into 
two groups (those with and without a history of abortion 
or miscarriages). The model included age, weeks of 
gestation, parity, history of abortion or miscarriages, 
infertility treatment history, employment, income level, 
total 3-item R-UCLA score, and total FCV-19S score. 
Statistical analyses were performed using JMP Pro 
16.0.0 (SAS, Cary, NC, USA). Statistical significance 
was set at p < 0.05.

Results
Participant characteristics are shown in Table 1. Of the 
participants, 16.5% had a score of ≥ 13 on the K6, which 
indicated that they had SPD.

Table 1 Characteristics of Study Participants

Characteristics Total K6 ≥ 13 K6 < 13 p-value

Number (%) 1022 (100) 169 (16.5) 853 (83.5)

Age (years), mean ± SD 31.7 ± 4.5 30.8 ± 0.3 31.8 ± 0.2 0.006a,b

Gestational weeks (weeks), mean ± SD 25.9 ± 9.8 24.8 ± 0.8 26.1 ± 0.3 0.114b

Number of births, n (%)
0 515 (50.4) 81 (47.9) 434 (50.9) 0.560c

1 355 (34.7) 64 (37.9) 291 (34.1)
2 113 (11.1) 14 (8.3) 99 (11.6)

3 25 (2.5) 4 (2.4) 21 (2.5)

≥4 14 (1.3) 6 (3.5) 8 (0.9)

Number of abortions and miscarriages, n (%)
0 736 (72.0) 112 (66.3) 624 (73.2) 0.056c

1 217 (21.2) 41 (24.3) 176 (20.6)

2 58 (5.7) 14 (8.3) 44 (5.2)

3 7 (0.7) 0 7 (0.8)
≥ 4 4 (0.4) 2 (1.2) 2 (0.2)

Fertility treatment, n (%)
Yes 203 (19.9) 28 (16.6) 175 (20.5) 0.232d

No 819 (80.1) 141 (83.4) 678 (79.5)

Employment, n (%)
Yes 737 (72.1) 102 (60.4) 635 (74.4) 0.0003a,d

No 285 (27.9) 67 (39.6) 218 (25.6)

Income level, n (%)
≥ 3 million yen/year 930 (90.9) 145 (85.8) 785 (92.0) 0.015a,d

< 3 million yen/year 92 (9.1) 24 (14.2) 68 (8.0)

FCV-19S, mean ± SD 20.4 ± 5.0 17.5 ± 4.5 < 0.001a,b

R-UCLA, mean ± SD 6.0 ± 1.7 4.6 ± 1.6 < 0.001a,b

Notes: ap < 0.05; bStudent’s t-test; cWilcoxon signed-rank test; dPearson’s chi-square test. 
Abbreviations: K6, 6-item Kessler Psychological Distress Scale; SD, standard deviation; FCV-19S, Fear of COVID-19 Scale; R-UCLA, 3-item Revised UCLA Loneliness 
Scale.
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Women with a K6 score ≥ 13 were significantly 
younger than those with a K6 score < 13. Women with 
SPD had a significantly lower annual income and were 
significantly more likely to be unemployed than women 
without SPD. Women with SPD had significantly higher 
FCV-19S and R-UCLA scores than women without SPD.

To identify risk factors that were significantly asso
ciated with SPD, a multivariate logistic regression analysis 
was performed (Table 2). The risk factors for SPD were 
younger age, history of abortions or miscarriages, and 
unemployment. A high total R-UCLA score and total 
FCV-19S score were also major risk factors.

Discussion
Our results revealed a 16.5% prevalence of SPD, which is 
significantly higher than the prevalence in pregnant 
women in Miyagi prefecture, Japan, shortly after the 
Great East Japan Earthquake (4.9%, n = 998; p < 0.0001, 
Pearson’s chi-square test, Cramer’s V = 0.19).6 Stress 
resulting from a natural disaster is sudden, but the stress 
caused by the COVID-19 pandemic has continued over 
time. At the time of this survey, COVID-19-induced stress 
had persisted for about 15 months, from the time at which 
the World Health Organization declared the situation 
a pandemic in March 2020. In Japan, the fifth wave of 
infections began in June 2021; therefore, this survey was 
conducted when the number of COVID-19 patients was 
increasing rapidly. Unlike most Western countries, the 
Japanese government did not implement a strict lockdown 
during the COVID-19 pandemic. Despite having far fewer 
lockdowns, the rate of suicide among young women has 
increased dramatically in Japan.28 A previous cohort study 

showed that psychological distress is one of the major risk 
factors for suicide.29 This confirms that young Japanese 
women are in a state of great psychological distress, as 
demonstrated by our data.

Another large-scale survey of psychological distress 
among pregnant women in Japan was conducted in 
September 2020, where the cut-off score for SPD was ≥ 
10 on the K6.18 The proportion of women with a K6 score 
≥ 10 in our survey was 37.7%, which is significantly 
higher than that in the large-scale 2020 survey (13.9%, 
n = 2977; p < 0.0001, Pearson’s chi-square test, Cramer’s 
V = 0.26); this reveals a significant increase in psycholo
gical distress between September 2020 and June/ 
July 2021, when our data were collected. The increasing 
COVID-19 infection rates in Japan, which are worsening 
due to the delta variant, may explain the rapid exacerba
tion of psychological distress.

Our results showed that younger age, unemployment, 
history of abortion or miscarriages, fear of COVID-19, and 
loneliness were independently associated with SPD. 
Another large-scale survey of psychological distress 
among the general population in Japan showed that gender 
(women), age (younger), income level, employment type, 
caregiving status, domestic violence experience, and fear 
of COVID-19 were independently associated with SPD.17 

The results revealed that different factors were associated 
with SPD according to the population subgroup, but there 
was no dedicated analysis for the subgroup of pregnant 
women. Our study complements this study, in that it tar
geted pregnant women and evaluated loneliness. Pregnant 
women are a distinct population, and pregnancy-related 
issues, such as miscarriage history examined in our survey, 
should be investigated in the context of the pandemic. It 
has been well established that prenatal loss is a risk factor 
for maternal psychological distress in subsequent 
pregnancies.30–32 Our data revealed that a history of abor
tion or miscarriage was independently associated with 
SPD, which is consistent with previous reports.

In our study, the socio-economic factors of younger 
age and unemployment were risk factors for SPD. 
Concerning the age-related factors that have contributed 
to psychological distress during the COVID-19 lockdown, 
young adults have been reported to be most at risk.33 This 
tendency has also been observed in pregnant women, and 
it has been reported that younger age is associated with 
greater psychological distress.34 Our data are consistent 
with this report. Younger people tend to experience more 
instability in society and are thought to be more vulnerable 

Table 2 Multivariate Logistic Regression Analysis of Risk Factors 
for SPD

Risk Factor OR 95% CI p-value

Younger age (years) 1.05 1.01–1.10 0.020a

Gestational period (weeks) 0.99 0.97–1.01 0.228

Multiparous 0.92 0.62–1.36 0.662
Abortions or miscarriages 1.56 1.04–2.36 0.034a

Fertility treatment 0.83 0.50–1.38 0.469

Unemployed 1.67 1.14–2.45 0.008a

Family income < 3 million yen/year 1.51 0.86–2.64 0.147

R-UCLA total score 1.53 1.38–1.70 < 0.001a

FCV-19S total score 1.12 1.08–1.17 <0.001a

Notes: ap < 0.05. 
Abbreviations: SPD, serious psychological distress; OR, odds ratio; CI, confidence 
interval; R-UCLA, 3-item Revised UCLA Loneliness Scale; FCV-19S, Fear of 
COVID-19 Scale.
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to psychological distress. Similarly, unemployment seems 
to lead to instability in society, which also renders indivi
duals more vulnerable.

Loneliness and social isolation are recognized as 
important healthcare issues. A recent report during the 
early stage of the COVID-19 pandemic revealed an asso
ciation between loneliness and suicidal ideation.35 

Moreover, SPD is an obvious risk factor for suicide.29 

Given that pregnant women are vulnerable, our findings 
of a high and exacerbated prevalence of SPD in Japan 
warrants concern. Effective interventions have been imple
mented to manage social isolation and loneliness, while 
maintaining social distancing by using the internet or 
telephone.8 Social media and mental health apps may be 
additional options.36 Considering that the participants of 
these intervention studies were mainly older adults and 
college students, there is an urgent need for studies that 
focus on pregnant women.

Our study has several limitations. First, its cross- 
sectional design makes it impossible to determine causal
ity between SPD and loneliness. Second, we collected data 
using a self-reported web-based survey. Pregnant women 
who did not choose to participate may have fewer symp
toms than pregnant women who participated, in that they 
may not have been as interested in the survey. Conversely, 
it is also possible that women who chose not to participate 
were experiencing psychological disturbances, such as 
depression, and chose not to participate due to the per
ceived effort. It may be useful to examine observable 
indicators of stress such as cortisol in future research. 
Third, the study was only conducted in Japan, which limits 
the generalization of our findings to other countries. 
Considering that most Western countries were more 
affected by COVID-19 than Japan, the pandemic-induced 
impact on psychological distress and loneliness in Western 
countries may have been more severe than that in Japan. 
That said, our survey used validated and reliable Japanese 
versions of questionnaires that are used globally (the K6, 
R-UCLA, and FCV-19S), which means that our results 
could be applied not only to pregnant women in Japan, 
but also to those in other countries.

Conclusion
The present study revealed an association between SPD 
and loneliness among pregnant women in Japan during the 
COVID-19 pandemic. Clinicians and health officials 
should pay special attention to the psychological health 
of pregnant women during the COVID-19 pandemic.
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corresponding author upon request.
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