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Associations between the COVID-19
pandemic and women’s fertility

intentions: a multi-country, cross-
sectional (I-SHARE) study

Min Zhao

ABSTRACT

Introduction The COVID-19 pandemic, together
with the subsequent social distancing measures,
could lead to shifts in family and fertility
planning. This study aimed to explore the
associations between the COVID-19 pandemic
and changes in fertility intentions among an
international sample of reproductive-aged
women.

Methods A multi-country, cross-sectional study
based on data from 10672 women aged 18-49
years who participated in the International
Sexual Health And REproductive Health (I-SHARE)
study, which organised an international online
survey between July 2020 and February 2021.
Factors associated with changes in fertility
intentions were explored using multinomial
probit regression models. Cluster-robust standard
errors were used to calculate model parameters.
Results Of 10672 included reproductive-aged
women, 14.4% reported changing their fertility
intentions due to the pandemic, with 10.2%
postponement and 4.2% acceleration. Women
who had ever been isolated/quarantined were
more likely to postpone their fertility intentions
(adjusted odds ratio (AOR)=1.41; 95% CI 1.18
to 1.69) compared with those who had not;
women who lived with a steady partner were
more likely to want children sooner (AOR=1.57;
95% Cl 1.10 to 2.23) compared with those
who did not; and those who reported a higher
frequency of getting angry, feeling frustrated,
or worrying about their finances were more
likely to postpone their fertility intentions. The
main findings were robust in the sensitivity
analyses.

Conclusions Most women who changed

fertility intentions because of the pandemic

have postponed intentions to expand their
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WHAT IS ALREADY KNOWN ON THIS
TOPIC

= Studies in individual countries have
suggested that the COVID-19 pandemic
has contributed to the change in
people’s fertility intentions.

WHAT THIS STUDY ADDS

= Pandemic-induced isolation/quarantine
and deteriorating mental health were
associated with postponed fertility
intentions, while living with a steady
partner during social distancing
measures was associated with
accelerated women'’s fertility intentions.

HOW THIS STUDY MIGHT AFFECT
RESEARCH, PRACTICE OR POLICY

= Changes in women's fertility intentions
could cause uncertainty in fertility rates
over the long term. Authorities should
respond to the reproductive health
needs of women during public health
crises.

families. The pandemic-induced exposures were
associated with these postponements.

INTRODUCTION

The COVID-19 (coronavirus disease
2019) pandemic, together with the subse-
quent social distancing measures, caused
drastic changes in the global economy
as well as individual lifestyles, health
and well-being." These shifts have been
accompanied by changes in family plan-
ning, including fertility plans.? Fertility
intentions refer to the desire to have a
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child, which is influenced by an individual’s current
situation.” Fertility intentions have been recognised as
a fairly reliable predictor of individual fertility-related
behaviour.* Given that shifting fertility intentions
manifest as changes in fertility patterns,’ the changes
in fertility intentions as a result of the pandemic would
impact society at large through shifts in social and
economic stability as well as population and migration
policy.

Thus far, studies have shown conflicting evidence
regarding changes in fertility intentions related to
COVID-19. Some studies in European countries
(Italy, Poland, Germany, France, Spain), the UK and
the United States (US) reported that 20% to 57.8%
of respondents postponed fertility intentions, and
14.2% to 36.5% of respondents even abandoned their
previous fertility plans because of the COVID-19
pandemic.”” However, in the Italian and US studies,
10-20% of participants who did not previously intend
to have children wanted a child sooner during the
pandemic.”®

Previous studies have provided clear evidence
regarding the impact of living with a partner on fertility
intentions, demonstrating that living with a partner is a
prerequisite for having children.'® '' Economic reces-
sions are often accompanied by a decline in fertility, as
income reductions lead to a postponement of fertility
intentions among women until their financial situation
improves.'* 1 Additionally, women with better mental
well-being are unlikely to postpone their desire to have
children and are more likely to have children sooner.'
Recent studies have further examined the impact of
COVID-19-induced changes in family relationships,
financial status and mental health on fertility inten-
tions,® ? "7 highlighting the associations between
COVID-19-related experiences and fertility intention
shifts. Moreover, the COVID-19 pandemic, with its
infections and associated isolation measures, may also
contribute to changes in women’s fertility intentions.

The International Sexual Health And REproductive
Health (I-SHARE) consortium, comprising researchers
from 30 countries worldwide, used a standardised
survey instrument to investigate the effects of the first
wave of COVID-19 on sexual and reproductive health
(SRH)."™ This multi-country, cross-sectional study
aimed to explore how fertility intentions have changed
due to the COVID-19 pandemic, and identify factors
associated with changes in fertility intentions among
an international sample of women aged 18-49 years,
with the hope of informing global health and demo-
graphic policy.

METHODS
Study design
This cross-sectional study was conducted in accord-
ance with the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) guide-
lines.” The I-SHARE consortium convened a group

of SRH researchers to administer a common survey
instrument in their respective countries as an online
survey.'® The online survey used social media, partner
organisations, paid social media advertising, univer-
sity websites, telephone interviews, and television or
newspapers to recruit participants.”’ Individuals who
agreed to answer the online questionnaire participated
in the specific survey.

A more detailed description of the study methods,
including the study protocol, questionnaire develop-
ment, participant recruitment and data collection, is
available elsewhere.'® In summary, a total of 30 coun-
tries participated in the survey, which was distributed
through local, regional and national networks between
20 July 2020 and 15 February 2021.%° The majority of
countries employed convenience sampling, while two
countries (Denmark, Czech Republic) used represen-
tative samples, and six countries (Sweden, Botswana,
Uganda, Lebanon, Kenya and Argentina) utilised online
panels. This study examines the associations between
the COVID-19 pandemic and fertility intentions, and
therefore focuses on the subsample of 18-49-year-old
women.

Participants

Participants had to be aged 18 years or older, live in
their respective participating countries, be able to
read and understand questionnaires, have access to
online surveys, and be willing to provide informed
consent. Overall, 23067 participants from 30 coun-
tries completed the survey. Based on the prespecified
plan and considering the potential for greater heter-
ogeneity, the I-SHARE group advised conducting
multi-country studies with sample sizes of at least
200 participants (online supplemental table 1).'® The
eligibility criteria for participants included in this anal-
ysis were as follows: aged between 18 and 49 years,
assigned female at birth, and answered the question
regarding fertility intentions. The inclusion and exclu-
sion processes are outlined in figure 1. Eventually, the

I-SHARE survey

N=23067 Did not meet inclusion criteria:

o Participants of country<200 (n=180)

® Sex=male (n=7529)
e Sex=other (n=53)
. issing value (n=12)

* Age =50yearsold (n=1641)

Met inclusion criteria

N=13487 * Age =missing value (n=165)
Outcome:
Missing value (n=2815)
Sample size
N=10672
Fertility intention: Fertility intention:
Changed Not changed
N=1539 N=9133
Fertility intention: Fertility intention:
Postponed Accelerated
N=1088 N=451

Figure 1  Flowchart of participants.
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study included a total of 10672 women of reproduc-
tive age from 24 countries.

Measures
Dependent variable

The dependent variable for this study was fertility
intentions, and participants were asked specifically
about the pandemic-related changes to their fertility
intentions with the question “Have you recently
changed your mind about having a child soon because
of COVID-19?”. The answer options were: (1) Yes, I
have decided to postpone my decision to have a child
in the near future (postponed); (2) Yes, I have decided I
want to have a child sooner (accelerated); and (3) No,
I have not changed my plans (not changed).

Independent variables

Key explanatory variables of interest included
COVID-19 pandemic-induced exposures such as
testing for COVID-19, isolation/quarantine, personal
income loss, living together with a steady partner, and
mental health during the pandemic.

Testing for COVID-19, assessed by the question
“Were you ever tested for COVID-19?” with the
following answer options: 1=no; 2=yes, always nega-
tive; 3=yes, positive at least once. Isolation/quaran-
tine was assessed by the question “Were you ever in
(self-)isolation/quarantine because of symptoms or
because you were in close contact with someone with
COVID-19 or because you returned from a country
that had a large number of cases?” with the following
answer options: 1=yes; 2=no. Personal income loss
was assessed by the question “Have you personally
experienced a loss of income? “ with answer options:
1=yes; 2=no. Living together with a steady partner
was assessed by the question “During the COVID-19
social distancing measures is/was your steady partner
living with you in the same place?” with the following
answer options: 1=no, s/he stays elsewhere; 2=yes,
the whole time/part of the time.

The questionnaire covered four different mental
health items: frequency of getting angry, frequency
of feeling frustrated, frequency of feeling bored, and
frequency of worrying about finances. Participants
were asked about their mental health status during the
COVID-19 social distancing measures compared with
3 months before the COVID-19 pandemic, assessed
by the same question asked four times: “Does this
happen more or less since the start of the COVID-19
social distancing measures?”. Response options for the
four questions were the same: 1=same; 2=more (a
lot more/more); 3=less (less/a lot less). The response
options were redivided into two categories: 1=same or
less; 2=more.

Confounding variables
Age was measured as a continuous variable in the ques-
tionnaire and was divided into two categories in this

study: 18-32 years old; 33-49 years old. Education was
measured as: no formal education; some/completed
primary education; some/completed secondary educa-
tion; some college/university; completed college/
university. These were combined into three categories
for regression analysis: no formal education-secondary
education; some college/university; completed college/
university. Marital status was classified into four cate-
gories: single, no partner; not married, have a partner;
legally married; widowed/divorced/other. Number of
children was measured as a continuous variable in the
questionnaire and was divided into three categories
in this study: 0; 1; =2. When asked about their reli-
gion, participants selected their religion from a list of
country-specific options and then were classified into
two groups: has no religious belief; has a religious
belief.

In terms of country-level variables, the partici-
pating countries were recoded as”': sub-Saharan Africa
(SSA); Latin America and the Caribbean (LAC); North
America (NA); East Asia and the Pacific (EAP); Europe
and Central Asia (ECA). Following the classification
of World Bank income levels, participating countries
were recoded as®': high-income countries; upper-
middle-income countries; low- or low-middle-income
countries. The minimum and maximum number of
participants by country were reported.

Statistical analysis

Descriptive statistics were used to summarise the
participating countries and participants’ sociodemo-
graphic characteristics. Due to significant variation
among the participating countries, the analysis was
performed at the individual level. The Bonferroni
correction was applied to account for multiple hypoth-
esis testing. The comparison of sociodemographic
characteristics between participants in this study and all
reproductive-aged women from the I-SHARE survey is
shown in online supplemental table 2. The distribution
of fertility intentions across country regions, country
income levels and participants’ sociodemographic
characteristics are also described (online supplemental
table 3).

In the multivariable analysis, multinomial probit
regression was performed to examine the associations
between fertility intentions and pandemic-induced
exposures at the individual level.”” For each inde-
pendent variable we calculated the crude OR, the
adjusted OR after controlling for all confounders,
and the adjusted OR (AOR) after controlling for both
confounders and independent variables (online supple-
mental table 4). Given the multi-country data used in
this study, we adjusted the estimates to account for
clustering of individuals within their respective coun-
tries.”’ The sensitivity analyses, which utilised country-
cluster robust bootstrap estimation, are presented in
online supplemental table 5, and countries or the
country income level with more than 100 participants
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are shown in online supplemental table 6. The asso-
ciations between pandemic-induced exposures and
fertility intentions for participants at different country
income levels are shown in online supplemental table
7 and online supplemental table 8. All tests were two-
tailed, the significance level was set at 0.05, and the
analyses were performed using Stata 16.

RESULTS

According to the flowchart of participants (figure 1),
10672 women were enrolled in the study, with 10.2%
having postponed fertility intention, 4.2% having
accelerated fertility intention and 85.6% having not

changed their fertility intention due to the COVID-19
pandemic.

The participants in this study had a mean age of
29.9 years and a median age of 28 years (IQR: 24-35);
47.2% were not married but had a steady partner;
most of the participants (60.1%) had completed their
college or university; more than half (52.0%) had a
religious belief; and the majority of the participants
(72.9%) had no children (table 1).

Table 2 shows the distribution of fertility intentions
by pandemic-induced exposures. Participants with
negative COVID-19 test results had a lower propor-
tion of postponing fertility intention (9.4% vs 10.3%)

Table 1 Characteristics of participating countries (n=24) and participants (n=10672)

Parameter n %
Characteristics of participating countries
Participating counties by region
Sub-Saharan Africa (SSA) 3 15.4
Latin America and the Caribbean (LAC) 5 19.2
North America (NA) 2 7.7
East Asia and the Pacific (EAP) 3 15.4
Europe and Central Asia (ECA) " 423
Participating counties by income level
High-income countries 15 57.7
Upper-middle-income countries 8 30.8
Low- or low-middle-income countries 1 11.5
Number of participants by country (minimum-maximum) 13-2209
Characteristics of participants
Age (years)
Mean (SD) 29.9(7.8)
Median (IQR) 28.0 (24.0-35.0)

Marital status
Single, no partner
Not married, have a partner
Legally married
Widowed/divorced/other
Education
No formal education
Some/completed primary education
Some/completed secondary education
Some college/university
Completed college/university
Religion
Has no religious belief
Has a religious belief
Number of children
0
1
>2

2918 274
5030 47.2
2467 23.2
239 2.2
20 0.2
599 5.8
1850 17.9
1662 16.0
6217 60.1
421 48.0
4558 52.0
7779 72.9
1294 12.1
1597 15.0
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Table 2 Distribution of fertility intentions by pandemic-induced exposures (n=10672)

Fertility intentions

Total Postponed Accelerated Not changed
Parameter n (column %) n (row %) n (row %) n (row %) P value*
Testing for COVID-19 <0.05
No 7092 (66.5) 732(10.3) 275(3.9) 6085 (85.8)
Yes, always negative 3122 (29.3) 294 (9.4) 150 (4.8) 2678 (85.8)
Yes, at least positive once 446 (4.2) 61(13.7) 26 (5.8) 359 (80.5)
Isolation/quarantine <0.001
No 7968 (74.7) 744 (9.3) 316 (4.0) 6908 (86.7)
Yes 2694 (25.3) 342 (12.7) 134 (5.0) 2218 (82.3)
Personal income loss <0.001
No 7180 (68.0) 605 (8.4) 274 (3.8) 6301 (87.8)
Yes 3385 (32.0) 462 (13.6) 171 (5.1) 2752 (81.3)
Living together with a steady partner <0.001
No, s/he stays elsewhere 2443 (35.2) 225(9.2) 79 (3.2) 2139 (87.6)
Yes, the whole time/part of the time 4500 (64.8) 567 (12.6) 231 (5.1) 3702 (82.3)
Mental health compared with 3 months before COVID-19 measures
Frequency of getting angry <0.001
Same or less 5930 (57.5) 487 (8.2) 244.(4.1) 5199 (87.7)
More 4390 (42.5) 564 (12.8) 188 (4.3) 3638 (82.9)
Frequency of feeling frustrated <0.001
Same or less 4505 (43.6) 347 (7.7) 192 (4.3) 3966 (88.0)
More 5828 (56.4) 704 (12.1) 244.(4.2) 4880 (83.7)
Frequency of feeling bored <0.001
Same or less 4728 (45.8) 406 (8.6) 193 (4.1) 4129 (87.3)
More 5592 (54.2) 647 (11.6) 242 (4.3) 4703 (84.1)
Frequency of worrying about finances <0.001
Same or less 4993 (48.3) 352 (7.1) 190 (3.8) 4451 (89.1)
More 5341 (51.7) 700 (13.1) 243 (4.5) 4398 (82.4)

*Compared using Bonferroni correction.

whereas those with positive test results had greater
proportions of both postponing (13.7% vs 10.3%) and
accelerating (5.8% vs 3.9%) fertility intention. A higher
proportion of participants who had been isolated/quar-
antined reported postponed fertility intention (12.7%
vs 9.3%) or accelerated fertility intention (5.0% vs
4.0%). Participants who experienced personal income
loss were more likely to report both postponed (13.6%
vs 8.4%) and accelerated fertility intentions (5.1%
vs 3.8%). Participants who lived together with their
steady partner were more likely to report both acceler-
ated fertility intention (12.6% vs 9.2%) and postponed
fertility intention (5.1% vs 3.2%).

Compared with participants with equal or fewer
mental health issues, those who had more frequency
of getting angry (12.8% vs 8.2%), more frequency of
feeling frustrated (12.1% vs 7.7%), more frequency of
feeling bored (11.6% vs 8.6%) and more frequency
of worrying about their financial situation (13.1% vs

7.1%) during the COVID-19 social distancing measures
were more likely to postpone fertility intentions.

In the multinomial probit regression analysis (table 3),
after all variables are adjusted, the results show that
participants who tested negative for COVID-19 were
less likely to postpone fertility intentions (AOR=0.79;
95%CI 0.64 to 0.97) compared with those who did
not test for COVID-19. Participants who had ever
been isolated/quarantined were more likely to post-
pone fertility intentions (AOR=1.41; 95%CI 1.18
to 1.69) compared with those who had never been
isolated or quarantined. When compared with those
who did not experience a loss in personal income, the
likelihood of postponing (AOR=1.29; 95%CI 1.12
to 1.49) or accelerating (AOR=1.22; 95%CI 1.06 to
1.40) fertility intentions increased among those who
did. Participants who lived with their partner during
the COVID-19 social distancing measures were more
likely to accelerate (AOR=1.57; 95% CI 1.10 to 2.23)
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Table 3  Multinomial probit regression analysis of pandemic-induced exposures on fertility intentions compared with not changed

(n=10672)
Fertility intentions
Postponed Accelerated
Parameter AOR (95% Cl) AOR (95% Cl)
Age (years) 1.53(1.31to 1.80)*** 1.34(1.18 to 1.53)***
Age? (years) 0.99 (0.99 to 1.00)*** 1.00 (0.99 to 1.00)***

Marital status
Singlet
Not married, have a partner
Legally married
Education
No formal education—secondary education
Some college/university
Completed college/university
Religion
Has no religious belief
Has a religious belief
Number of children
0
1
=2
Testing for COVID-19
No
Yes, always negative
Yes, at least positive once
Isolation/quarantine
No
Yes
Personal income loss
No
Yes
Living together with a steady partner
No, s/he stay elsewhere

Yes, the whole time/part of the time

Mental health compared with 3 months before COVID-19 measures

Frequency of getting angry
Same or less
More

Frequency of feeling frustrated
Same or less
More

Frequency of feeling bored
Same or less
More

Frequency of worrying about finances
Same or less

More

Adjusted for all variables; 95% Cl in parentheses.

*p<0.05, **p<0.01, ***p<0.001.

tSingle: including no partner, widowed, divorced, other.

AOR, adjusted odds ratio.

1
0.94(0.71 to 1.25)
1.27 (0.95 to 1.70)

1
1.17(0.81 to 1.69)
1.08 (0.88 t0 1.32)

1
1.38(1.16 to 1.63)***

1
1.25(0.86 to 1.80)
0.67 (0.53 to 0.85)***

1
0.79 (0.64 t0 0.97)*

1.05(0.47 t0 2.35)

1
1.41(1.18 to 1.69)***

1
1.29 (112 to 1.49)***

1
1.20(0.83t0 1.72)

1.30(1.18 to 1.43)***

1
1.21(1.04 to 1.41)*

1
1.09(0.99 to 1.19)

1
1.43(1.16 to 1.75)***

1
1.03(0.74 to 1.42)
0.98(0.70 to 1.39)

1
1.11(0.61 t0 2.01)
1.26 (0.84 to 1.88)

1
1.53(1.16 t0 2.02)**

1
0.75(0.56 to 1.00)*
0.39(0.29 t0 0.52)***

1
1.11(0.92 t0 1.33)

1.45(0.74 t0 2.83)

1
1.20(0.99 to 1.46)

1
1.22 (1.06 to 1.40)**

1
1.57 (1.10 to 2.23)*

0.98(0.87 to 1.09)

1
0.99(0.83 t0 1.18)

1
1.10(0.87 to 1.39)

1
1.20(0.98 to 1.47)
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their fertility intentions compared with those who did
not.

In terms of mental health, participants who reported
increased frequency of getting angry (AOR=1.30;
95%CI 1.18 to 1.43), increased frequency of feeling
frustrated (AOR=1.21; 95%CI 1.04 to 1.41) or
increased frequency of worrying about their finan-
cial situation (AOR=1.43; 95%CI 1.16 to 1.75) were
more likely to postpone their fertility intentions. The
associations between pandemic-induced exposures and
fertility intentions were robust in the sensitivity anal-
yses (online supplemental tables 5 and 6).

DISCUSSION

The associations between the COVID-19 pandemic
and reproductive-aged women’s fertility intentions
are investigated in this multi-country, cross-sectional
study. Fewer than a third of those who changed their
fertility intentions decided they wanted a child sooner,
implying that many women may be postponing plans
to expand their families, with long-term implications
for the total fertility rate. This study expands the liter-
ature by using a multi-country approach to explore
pandemic-related factors that contributed to the post-
ponement or acceleration in women’s fertility inten-
tions.

A relationship between COVID-19-related experi-
ences and changes in fertility intentions is observed in
this study. Women who received negative COVID-19
test results were less likely to postpone their fertility
intentions. Similarly, women who were quarantined
due to COVID-19 were more likely to postpone their
fertility intentions. Underlying reasons explaining this
trend may be the fear of the effect of COVID-19 infec-
tion on complications during pregnancy, as women
may avoid conceiving in such circumstances.” In addi-
tion, women who lived with their partners during
COVID-19 social distancing measures were more
likely to accelerate their fertility intentions compared
with women who did not change their fertility inten-
tions. This may be due to the fact that the COVID-19
social distancing measures allowed women to spend
more time with their partners, improving the quality
of their relationships and encouraging them to expand
their families." **

The economic recession brought on by the
COVID-19 pandemic was a crucial factor for fertility
intentions among our respondents. Women in our
study who lost personal income during the pandemic
were more likely to postpone their desire to have chil-
dren. This is consistent with the findings of Italian
and Polish studies in which women who postponed or
even abandoned their intention to have children cited
reduced income as a major concern.®” In contrast, a
US study showed that women who were financially
insecure reported newly considering pregnancy.” The
current study also found that women who lost personal
income were significantly more likely to want a child

sooner. This may be explained by such women using
this period to have children, as the barriers to child-
bearing diminished, and the available time for child-
bearing and childcaring increased.”® Evidently a loss
in personal income may influence fertility intentions
bidirectionally.

Another important topic was the mental health dete-
rioration in association with pandemic-related social
distancing measures. Our findings are in favour of the
mental health burden produced by the COVID-19
pandemic having negative associations with fertility
decisions.”” ** Women who had a higher frequency of
getting angry, frustrated, or worried about finances
during the pandemic were more likely to postpone
their desire to have children. This study supports the
need to learn more about how the pandemic affects
mental health and fertility decisions concomitantly.

This study is not without shortcomings. Because
the participants were mostly recruited through conve-
nience sampling with no quota set, and those indi-
viduals who did not have access to or could not use
electronic devices were also not represented, this
study was deficient in representativeness. Addition-
ally, the study’s findings may be primarily driven
by high-income countries, given that only a small
number of participants were from low- or low-middle-
income countries, and the majority were from high-
income countries, resulting in limited generalisability.
Furthermore, the number of participants varied widely
between countries or regions, making it impractical to
conduct inter-country or inter-regional comparisons
for this study.

CONCLUSIONS

In this large, diverse, cross-sectional study of
reproductive-aged women, few women wanted a child
sooner following the outbreak of COVID-19 and
there was substantial uncertainty about whether their
intentions would change as the crisis continued. In
the context of the pandemic, the COVID-19-related
experiences, personal income loss, living together with
a steady partner, and mental health among women
might influence the fertility rate over the long term.
Future research could further investigate specific
factors related to the pandemic that influence the deci-
sion to postpone or accelerate fertility plans, as well as
whether fertility intention patterns differ across coun-
tries and regional groups.
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