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Abstract

Fertility intentions are expected to decline due to the COVID-19 pandemic but limited empiri-

cal research on this topic has been conducted in sub-Saharan Africa. Longitudinal data from

Kenya, with baseline (November 2019) and follow-up (June 2020) data, were used to 1)

assess the extent to which individual-level fertility intentions changed, and 2) examine how

security, specifically economic and health security, affected fertility intentions. The final

sample included 3,095 women. The primary outcomes were change in quantum and timing.

Exploratory analyses described overall changes within the sample and logistic regression

models assessed sociodemographic and COVID-19 related correlates of change, specifi-

cally income loss at the household level, food insecurity, and ability to socially distance.

Approximately 85% of women reported consistent fertility intentions related to both the num-

ber and timing of childbearing. No COVID-19-related factors were related to changing quan-

tum intentions. Women who reported chronic food insecurity had 4.78 times the odds of

accelerating their desired timing to next birth compared to those who reported no food inse-

curity (95% CI: 1.53–14.93), with a significant interaction by wealth. The COVID-19 pan-

demic did not lead to widespread changes in fertility intentions in Kenya, though the most

vulnerable women may have accelerated their childbearing intentions.

Introduction

The COVID-19 pandemic has impacted social and economic processes on a scale not seen in a

century. Early in the pandemic, the public health community raised alarms of potentially

severe consequences for reproductive health [1–5]. It was anticipated that more women would

desire to avoid pregnancy due to the social and economic consequences of the pandemic,

increasing demand for family planning services at a time when access to services could be neg-

atively impacted by supply shortages, overwhelmed health systems, and restrictions on mobil-

ity [2–4]. This combination of increased demand for, reduced supply of, and reduced access to
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contraceptive services led to estimates of increases in unmet need for a modern method of

contraception by between 47 million [5] and 49 million [4] women and from 7 million [5] to

15 million [4] unintended pregnancies in low- and middle-income countries (LMIC).

Current estimates now suggest, however, that increases in unmet need and unintended

pregnancies were significantly lower than originally anticipated [6]. Evidence from the United

States and Western Europe suggests that individuals are shifting towards delaying and limiting

childbearing as a result of the pandemic, though this varies by country and across sociodemo-

graphic characteristics [7,8]. There remains, however, little empirical evidence to indicate

these patterns are similar in sub-Saharan Africa, where some suggest there may actually be

increases in desired fertility [9]. Previous research in sub-Saharan Africa has found that uncer-

tainty, such as that introduced by the COVID-19 pandemic, whether related to economics or

health, may result in increased fertility desires, as child-bearing can be viewed as a mechanism

to improve stability among some populations [10,11].

Large-scale economic uncertainty has been associated with declines in both fertility inten-

tions and fertility in the United States and Europe [12–14], though reductions are not uniform,

with significant variation based on age, parity, education, and socioeconomic disadvantage

[14–16] The role of economic uncertainty on fertility patterns in sub-Saharan Africa is less

clear. Agadjanian found that fertility intentions in Mozambique were predicated on the stabil-

ity, or instability, of individual’s economic situation and shifted in response to changing eco-

nomic realities [17] while Trinitapoli and Yeatman found that flexibility in fertility intentions

was common among women in Malawi and served to accommodate uncertainty [10]. While

these findings align with the hypothesis that uncertainty would lead to childbearing delays or

limiting, other work suggests the opposite. In societies with few social safety nets, uncertainty

can result in increased childbearing as a means to attain greater security [18]. Other work

from Malawi also supports this; women who experienced a recent food shortage were more

likely to express the desire to have a child sooner [19]. Thus, while it has been assumed that fer-

tility intentions in sub-Saharan Africa will decline as a result of uncertainty introduced by the

COVID-19 pandemic, the evidence does not necessarily support this.

Separate from economic repercussions, epidemics may introduce additional uncertainty

around health and wellbeing that affects fertility, but evidence from previous epidemics is lim-

ited in its applicability to the COVID-19 pandemic. Previous work assessing the impact of the

1918–1919 influenza pandemic, the disease most similar in scale and pathology to the

COVID-19 pandemic, is mixed; in the aftermath of the pandemic, fertility increased in some

countries [20], declined in others [21–23], and was minimally impacted in others [24]. That

the 1918 flu pandemic was contemporaneous with World War I adds additional complexity to

estimating its impact on fertility. Uncertainty related to more recent epidemics, such as the

HIV and Zika epidemics, has demonstrated that uncertainty related to infection and health is

associated with changes in fertility patterns and preferences [10,11,25–29], but these epidemics

differ significantly from COVID-19 due to the higher risk of long-term morbidity and mortal-

ity. Lessons from these more recent epidemics may thus not be applicable to the COVID-19

pandemic, which has also had a simultaneous and widescale economic impact.

Study objective

The objective of this study is to explore how the COVID-19 pandemic, and the associated eco-

nomic and health uncertainties it introduced, affected women’s fertility intentions in Kenya.

We focus on two demographic aspects of fertility intentions; what demographers call the quan-

tum of fertility (i.e. the number of births women will have by the time they finish childbearing)

and the tempo of fertility (i.e. the timing of these births) [30,31]. Specifically, using data from a
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longitudinal study among women aged 15–49 in Kenya, this study aims to 1) describe the

extent to which individual-level intentions for future children (quantum) and the time frame

of intentions to have a child (tempo) change, and for whom, in the context of the onset of the

COVID-19 pandemic, and 2) examine the effect that changes in economic and health security

associated with the onset of the COVID-19 pandemic had on quantum and tempo of fertility

intentions.

Conceptual framework

Our analysis is guided by an adaptation to the conceptual framework created by Fahlén and

Oláh to assess the role of economic uncertainty on fertility intentions in Europe [32], and

Aassve and colleagues’ framework anticipating the effects of COVID-19 on fertility [9] (Fig 1).

We hypothesize that the COVID-19 pandemic affects fertility intentions via multiple path-

ways, but ultimately operates through both the structural/societal level and the individual/

household level to influence economic and health security, a critical determinant of fertility

preferences. [10–12] At the structural/societal level, societal and community factors—including

government structure and social norms such as individualism versus collectivism—influence

the social response to the pandemic. The social response includes such actions as closing

schools, imposing quarantines, and issuing stay-at-home orders. Individual, partner, and
household factors include factors such as age, employment, and wealth, in addition to changes

at the household level that may occur as a direct result of the pandemic, such as loss of employ-

ment or illness and/or the death of a family member. These factors influence an individual’s
response to the pandemic through influencing their ability and willingness to comply with

health and safety recommendations, such as quarantining and social distancing. Both the

social and individual responses to the pandemic influence a woman’s economic and health
security. Though other aspects of security exist, we hypothesize that in the COVID-19 pan-

demic, economic security and health security would be the major factors contributing to

changes in fertility intentions. In addition to influencing pandemic-related behaviors, such as

social distancing or masking, security will also inform fertility intentions, which we assess

through changes in both the quantum (whether the respondent would like to have additional

children) and tempo (when the respondent would like to have her next child). While not

assessed in this study, fertility intentions directly affect realized fertility. We note that social

factors, such as norms, and individual factors, like age and autonomy, continue to exert inde-

pendent influence on fertility intentions, regardless of COVID-19. Our interest, however, is in

understanding how COVID-19 affects these pathways of influence.

Fig 1. Conceptual framework.

https://doi.org/10.1371/journal.pgph.0000147.g001
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Methods

Study setting

Kenya is a middle-income country in East Africa. Relative to the region, Kenya has low fertility

with a total fertility rate of 3.5 [33] and high modern contraceptive prevalence at 56.4% [34]. Sig-

nificant disparities exist within the country, particularly by residence and wealth, with the rural

poor having significantly higher food insecurity and poor health indicators prior to COVID-19

[35]. The first confirmed case of COVID-19 in Kenya was reported on March 12, 2020 [36]. Sev-

eral measures were taken within weeks of the first confirmed COVID-19 case to slow the spread

of the pandemic, including social distancing and restrictions on gatherings, imposition of a

night curfew, limitations on public transportation, and closure of schools [37]. At the time of fol-

low-up data collection, detailed further below, nearly 3,000 cases of COVID-19 had been

detected in Kenya, and face coverings were required in all public spaces [37]. Restrictions were

strictest between mid-March and mid-June 2020 and lessened over time, however, with a resur-

gence in transmission beginning in mid-January, 2021, some restrictions have been re-imposed

[37,38]. As of April 27, 2021, there were 156,981 cases and 2,643 deaths [39].

Data

This study draws on longitudinal data from Performance Monitoring for Action (PMA), a

panel study designed to examine key reproductive health indicators in sub-Saharan Africa and

South-East Asia. PMA used a multiple stage cluster sampling approach, starting with first ran-

domly selecting 11 counties using probability proportional to size, then randomly selecting

308 enumeration areas (EAs) using probability proportional to size, stratified by county and

urban/rural residence. Within each EA, enumerators compiled a list of all households and

then randomly selected 35 households per EA. A household questionnaire was administered

in each household, including a roster that identified all women age 15–49 who slept in the

household the night before and/or are regular members of the household. The baseline PMA

panel survey was implemented in November 2019 (herein referred to as “baseline”), during

which women responded to an in-person questionnaire and shared information about their

sociodemographic characteristics, reproductive histories, fertility intentions, and contraceptive

behaviors. Women provided written informed consent for initial interviews and provided

phone numbers to participate in follow-up surveys. Parental consent and adolescent assent

were obtained for women younger than age 18.

In response to COVID-19, PMA conducted a phone-based follow-up survey between May

and July 2020 (herein referred to as “follow-up”) during the first wave of COVID-19, when

restrictions on movements and gathering were strictest. Women were eligible to participate in

the follow-up survey if they owned a phone (67.7% of all women) and were successfully

reached for the follow-up interview (94.9% of phone owners). Fewer than 1% of eligible

women reached for follow-up refused to participate in the survey, resulting in a final sample

5,972 women (63.0% of the original sample) who completed the baseline and follow-up sur-

veys. Due to restrictions on face-to-face interactions, all interviews were conducted over the

phone and thus, women provided oral consent after interviewers read the informed consent

procedures. Parental consent for adolescents was waived for the phone follow-up and adoles-

cents provided consent. Oral consent was recorded via a checkbox in the survey by the

interviewer.

Ethics approval statement. Ethical approval for this research was granted by the Kenyatta

National Hospital-University of Nairobi Ethics Research Committee (No. P241/04/2020), and

the Johns Hopkins Bloomberg School of Public Health (IRB No. 12407).
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Patient consent statement. All participants gave consent to participate and consent pro-

cedures approved by the Kenyatta National Hospital-University of Nairobi Ethics Research

Committee (No. P241/04/2020), and the Johns Hopkins Bloomberg School of Public Health

(IRB No. 12407).

Sample

For this analysis, we restricted the sample to women who completed the baseline and follow-

up surveys, were married or in-union at baseline, and reported not being pregnant or infertile

at baseline or follow-up (n = 3,297). We computed post-stratification weights based on wom-

an’s likelihood of owning a phone and responding to the phone survey as a function of her

age, education, wealth, and residence to account for phone ownership, non-response, and dif-

ferential COVID-19 survey loss to follow-up, while adjusting for complex survey design. We

excluded 202 women who stated that they did not know their fertility intentions or said that

they did not have a response to the question at either baseline or follow-up as it was unclear

how to define their consistency in reporting, and one woman who was missing covariate infor-

mation, resulting in a final analytic sample of 3,095 women (Fig 2). There were no statistically

significant differences in sociodemographic characteristics between the weighted baseline and

follow-up surveys following the application of survey weights (S1 Table).

Measures

Outcome variables. Our primary dependent variable was change in fertility intentions
during the COVID-19 period, assessed by comparing women’s reported fertility intentions at

baseline and follow-up. We first explored a binary measure of change related to the overall

desire to have any children among nulliparous women or more children among parous

women (for simplicity, we will refer to this as “any/more”), regardless of timing—we refer to

this as a “quantum change”. We stratified the analysis based on baseline fertility intention, cre-

ating two groups: women who reported wanting any/more children at baseline and women

who reported not wanting any/more children at baseline. Among women who reported want-

ing any/more children, we defined women as stable in their fertility intentions if they consis-

tently reported wanting any/more children at follow-up and as antinatalist if they shifted to

not wanting any/more children at follow-up. Among women who reported not wanting any/

more children at baseline, women were defined as stable if they reported not wanting any/

more children at follow-up and as pronatalist if they shifted to wanting any/more children at

follow-up.

We then investigated how timing of future childbearing intentions was affected by COVID-19

among women who reported wanting any/more children at baseline and follow-up–we refer to

this as a “tempo change”. We focused on changes in one-year fertility intentions as we hypothe-

size that women would be more likely to adapt their immediate childbearing intentions in

response to the social and economic circumstances of the pandemic, relative to longer term fertil-

ity intentions, which may remain relatively unaffected. Similar to the quantum analysis, we strati-

fied women based on their report at baseline, again creating two groups; women who reported

wanting a child in one year or less at baseline and those who wanted to wait at least one year

before the birth of their next child. Among women who stated they would like to have a child in

one year or less at baseline, we classified women as decelerators if they shifted to wanting children

later (>1 year) or consistent if they reported wanting children within the same time frame.

Among women who indicated they wanted to wait more than one year to have a child at baseline,

we classified women as accelerators if reported wanting a child in one year or less at follow-up. or

consistent if they reported wanting children within the same time frame (>1 year).
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Covariates. Our primary independent variables assessed women’s economic and health

security. We initially intended to examine perceived security by exploring concerns about

future income loss (economic security) and about being infected with SARS-COV-2 (health

security) related to changes in women’s fertility intentions. However, women reported nearly

universal agreement to these two questions; 95.8% of women indicated being concerned/very

concerned about future income loss and 92.6% were concerned/very concerned of becoming

infected with SARS-COV-2, limiting the utility of these two measures. Thus, we used three

alternative measures to assess security—household income loss (none, partial, complete), abil-

ity to social distance (yes/no), and food insecurity (none, chronic, increased). Ability to social

distance was defined based on self-report to the question, “Are you able to avoid contact with

people outside your household?”(Yes/No). Food insecurity was defined relative to pre-

COVID-19 using two survey items. First, we asked if the respondent or a household member

Fig 2. Flowchart of sample selection.

https://doi.org/10.1371/journal.pgph.0000147.g002
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went a whole day and night without eating since the pandemic began (yes/no), and, if so,

whether this experience was more common than before COVID-19 (yes/no). We created a

three-level categorical variable indicating no food insecurity, chronic food insecurity (food

insecurity before and after COVID-19 that did not worsen), and increased food insecurity.

To assess the association of individual, partner, and household characteristics, we examined

a range of sociodemographic indicators including residence (urban/rural), age (15–24, 25–34,

and 35–49 years), parity (0–1, 2–3, and 4 or more children), and household wealth tertiles

(low, middle, high) measured prior to the pandemic. Household wealth, which is created and

provided in PMA public use datasets and was not created independently for this analysis, was

measured through the creation of a continuous score from an index of household assets, using

a similar methodology as employed by the Demographic and Health Survey [40]. Tertiles were

created based on the household score. Nulliparous and primiparous women were combined

due to sample size considerations as very few nulliparous women reported wanting no chil-

dren. We treated education as a binary variable, indicating less than secondary versus second-

ary or higher education. All variables were selected based on the conceptual framework and

were included in models independent of statistical significance.

Analysis

Quantum. We first examined the quantum change in fertility intentions due to COVID-

19. Descriptive analyses summarized sample characteristics and examined distributions of

women’s fertility intentions before and during COVID-19.

We then ran bivariate and multivariable binomial logistic regression models to explore the

associations of sociodemographic characteristics and measures of security with fertility intentions

at follow-up. Analysis was stratified by women’s fertility intentions at baseline as we examined the

odds of wanting any/more children at follow-up (pronatal) among women who reported wanting

no/no more children at baseline, and separately assessed the odds of wanting no/no more chil-

dren at follow-up (antinatal) women who reported wanting any/more children at baseline.

Tempo. Next, we examined the tempo change in fertility intentions due to COVID-19

among women who stated that they wanted to have children at baseline and follow-up. Descrip-

tive analyses examined the proportions of women who accelerated or decelerated their fertility

intentions during COVID-19 compared to baseline. We then ran bivariate and multivariable

binomial logistic regression models to explore the associations of sociodemographic characteris-

tics and measures of security with on-year fertility intentions at follow-up. Again, analysis was

stratified by women’s fertility intentions at baseline, as we examined the odds of wanting a child

within one year (accelerating) among women who indicated wanting any/more children in more
than one year at baseline, and the odds of wanting a child in more than one year (decelerating)

among women who reported wanting any/more children within one year at baseline.

For both quantum and tempo, we tested for interactions between each combination of

wealth, household income loss, and food insecurity, separately, to understand if wealth modi-

fied the effect of economic security on changes in fertility intentions. Only the interaction of

wealth and food insecurity was significant and included in the final model.

For simplicity, Table 1 below summarizes the definitions of each group.

Multicollinearity was assessed using variance inflation factors (VIFs), which averaged 1.22

for all covariates. We excluded age, as it was moderately correlated with parity and residence,

and due to the extremely small sample sizes of women <24 who expressed antinatal desires or

who desired to accelerate timing. We assessed each model’s goodness-of-fit via Hosmer-Leme-

show tests; none violated test assumptions (p>0.05), indicating good model fit. We defined

statistical significance at p<0.05 and marginal significance at p<0.10. All analyses accounted
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for the complex survey design, using post-stratification weights and accounting for multistage

selection and clustering. Analyses were conducted using Stata 16.1 [41].

Results

Sample characteristics

Characteristics of the sample are presented in Table 2. Most women lived in rural areas

and had at least two children. Approximately 41% of women in Kenya completed second-

ary school or higher. Fewer than 10% of women Kenya reported that their households had

sustained no economic losses, with half of women reporting partial loss of income. About

one-quarter of women in Kenya reported heightened food insecurity during COVID-19,

69% reported being able to socially distance, and 79% reported being very concerned

about becoming infected.

Descriptive changes

Quantum. At baseline, 50.6% of women wanted any/more children in the future, while at

follow-up, 53.6% of women indicated that they wanted any/more children in the future

(Table 3). The majority of women maintained stable in their stated quantum fertility inten-

tions between baseline and follow-up. Forty-four percent of women reported that they wanted

any/more children and 40.0% reported that they did not want any/more children at both time

points. Altogether, 6.5% shifted from wanting more/any children to wanting no/no more chil-

dren (antinatal) and 9.5% switched from wanting no/no more children to wanting any/more

children at follow-up (pronatal).
Tempo. Among women who consistently reported wanting any/more children at

baseline and follow-up (44.1% of the total sample), 16.8% wanted a child within one year

at baseline compared to 17.0% of these women at follow-up (Table 3). We found that tim-

ing of next birth remained largely stable; 75.0% of women reported wanting their next

child in more than one year at both time points while 8.8% consistently reported wanting

their next child in less than one year. Less than ten percent of women who wanted any/

more children in both surveys accelerated (8.2%) or decelerated (8.0%) the desired timing

of their next birth.

Bivariable results

Bivariate results are shown in S1 Table. Compared to women with stable quantum intentions,

only parity was associated with adopting pronatal intentions while education, parity, and

household income loss were significantly associated with adopting antinatal intentions. Food

Table 1. Description and operationalization of fertility intention dimensions.

Fertility intention dimension Population Status at baseline Possible values at follow-up

Quantum All women Want any/more 0: want any/more (stable)
1: want no more/none (antinatal)

Want no more/none 0: want no more/none (stable)
1: want any/more (pronatal)

Tempo Women who wanted any/more children at baseline Want in� 1 year 0: want in� 1 year (stable)
1: want in >1 year (decelerators)

Want in >1 year 0: want in >1 year (stable)
1: want in� 1 year (accelerators)

https://doi.org/10.1371/journal.pgph.0000147.t001
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insecurity was significantly associated with accelerating fertility intentions, while education

was marginally associated. There were no observed associations between sociodemographic

correlates or COVID-19 related factors with decelerating fertility intentions.

Table 2. Characteristics of women who were married/in-union and completed the baseline and COVID-19 fol-

low-up surveys in Kenya, PMA 2020 (N = 3,095).

N %
Sociodemographic

Residence

Urban 864 27.9
Rural 2,231 72.1

Age

15–24 640 20.7
25–34 1,255 40.5
35–49 1,200 38.8

Parity

Nulliparous 78 2.5
1–2 1,137 36.7
3–4 1,094 35.3
5 or more 785 25.4

Education

Never 174 5.6
Primary 1,649 53.3
Secondary or higher 1,2712 41.1

Wealth

Low 1,172 37.9
Middle 1,044 33.7
High 879 28.4

COVID-19-related factors
Economic loss due to COVID-19

None 210 6.8
Partial 1,573 50.8
Complete 1,311 42.4

Concern about future income loss due to Covid-19

No 133 4.3
Yes 2,962 95.7

Food insecurity since COVID-19

None 2,104 68.0
Chronic stable 277 9.0
Increased 713 23.0

Able to socially distance

No 954 30.8
Yes 2,141 69.2

Concerned about becoming infected

Very concerned 2,461 79.5
Concerned 408 13.2
A little concerned 84 2.7
Not concerned 141 4.5

Notes: Weighted column totals (N) and proportions (%).

https://doi.org/10.1371/journal.pgph.0000147.t002
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Multivariable results

Quantum. Results of the multivariable models predicting changes in the quantum of

childbearing intentions are presented in Table 4. Women with secondary or higher education

and women with more than two children had significantly decreased odds of adopting prona-
tal intentions than women with less than secondary education (aOR: 0.65, 95% CI: 0.43–0.96)

or women with 0–2 children (3–4 children aOR: 0.33, 95% CI: 0.22–0.50; 5+ children aOR

0.10, 95% CI: 0.06–0.16). Similarly, women with 3–4 or 5+ children had significantly higher

odds of adopting antinatal intentions (aOR: 2.82, 95% CI: 1.84–4.28 and aOR: 6.50, 95% CI:

3.42–12.35, respectively). Rural women had 40% lower odds of adopting antinatal intentions

than urban women, which was marginally significant (aOR: 0.60, 95% CI: 0.34–1.04). No

COVID-19 related factors were significantly related with adopting anti- or pronatal fertility

intentions, although the ability to socially distance was marginally positively related to pronatal
intentions (aOR: 1.34, 95% CI: 0.97–1.85).

Tempo. Results of the multivariable models assessing changes in the tempo of childbear-

ing intentions are presented in Table 5. Food insecurity was significantly related to accelerating
fertility intentions, with women who reported chronic food insecurity having 4.78 times the

odds of accelerating their desired timing to next birth compared to those who reported no

food insecurity (95% CI: 1.53–14.93). COVID-19-related increased food insecurity was also

marginally associated with reduced odds of accelerating fertility intentions (aOR: 0.49, 95%

CI: 0.13–1.90). There were no significant associations with delaying fertility intentions, though

chronic, stable food insecurity was marginally related to a reduction (aOR: 0.25, 95% CI: 0.03–

1.78) and complete household income loss was linked an increase (aOR: 1.64, 95% CI: 0.91–

2.95) in the odds of delaying fertility intentions. The ability to socially distance was not signifi-

cantly associated with acceleration or delaying fertility intentions after accounting for other var-

iables. Results indicated a significant interaction between wealth and changes in food

insecurity during COVID-19. Specifically, the impact of food insecurity on changes in the

tempo of fertility intentions varied by wealth; women who experienced chronic food insecurity

were significantly more likely to accelerate childbearing relative to women who did not experi-

ence food insecurity, but this effect was significantly attenuated among women in wealthier

tertiles (aOR: 0.14, 95% CI: 0.02–0.97).

Discussion

We find that overall, there was little change in the quantum or tempo of women’s fertility

intentions in the early months of the COVID-19 pandemic in Kenya, despite widespread eco-

nomic loss and increased food insecurity during this period. The vast majority of women

Table 3. Changes to fertility intentions between baseline and follow-up, weighted proportions (%).

Fertility intentions at follow-up

Baseline fertility

intention

Wants more/any %

(N)

Does not want %

(N)

Within 1 year^ %

(N)

More than 1 year^ %

(N)

Wants more/any 44.1 (897) 6.5 (131) - -

Does not want more 9.5 (193) 40.0 (811) - -

Within 1 year^ - - 8.8 (79) 8.0 (72)

More than 1 year^ - - 8.2 (74) 75.0 (673)

Notes: Overall weighted proportions and totals presented by category.

^Among women who wanted children before and during COVID-19.

https://doi.org/10.1371/journal.pgph.0000147.t003
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(85%) reported consistent fertility intentions both in terms of wanting any/more children and

timing of their desired next birth. We also found that COVID-19-related factors affecting eco-

nomic and health security had almost no effect on the quantum of desired childbearing,

though experiencing chronic food insecurity (before and during the pandemic) was associated

with accelerated childbearing intentions, particularly among the poorest women. Taken

together, these results provide evidence that women’s fertility intentions were not as impacted

by disruptions to their economic stability as research from high-income settings [7,8] or mod-

eled estimates [1,4,5] has suggested, at least in the early months of the pandemic.

Table 4. Adopting pronatal or antinatal childbearing intentions between baseline and follow-up (reference: Stable).

Pronatal^ (n = 1,624) Antinatal‡ (n = 1,471)

aOR 95% CI aOR 95% CI

Sociodemographic
Residence

Urban ref ref

Rural 1.17 0.81 1.69 0.60 0.34 1.04

Education

Primary or lower ref ref

Secondary or higher 0.65� 0.43 0.96 0.91 0.61 1.34

Parity

0–2 ref ref

3–4 0.33�� 0.22 0.50 2.82�� 1.85 4.28

5+ 0.10�� 0.06 0.16 6.50�� 3.42 12.35

Wealth

Lowest ref ref

Middle 0.88 0.58 1.34 1.19 0.68 2.08

Highest 0.82 0.49 1.37 1.04 0.53 2.06

COVID-19-related Factors
Household income loss

None/Partial ref ref

Complete 1.03 0.74 1.44 1.36 0.93 2.00

Food insecurity since COVID

None ref ref

Chronic stable 1.44 0.65 3.19 0.81 0.32 2.00

Increased 0.81 0.43 1.53 1.21 0.53 2.75

Able to socially distance

No ref ref

Yes 1.34 0.97 1.85 1.38 0.87 2.17

Interaction: Wealth x Food insecurity

Lowest wealth x None ref ref

Middle wealth x Chronic stable 1.12 0.39 3.24 0.81 0.26 2.59

Highest tertile x Chronic stable 1.20 0.24 5.93 0.97 0.25 3.72

Middle tertile x Increased 1.18 0.55 2.50 1.16 0.39 3.47

Highest tertile x Increased 1.47 0.57 3.76 0.61 0.20 1.85

Notes

^Odds of shifting to pronatal fertility intentions among women who reported wanting no more/no children at baseline.

‡Odds of shifting to antinatal fertility intentions among women who reported wanting any/more children at baseline. P-values denoted �<0.05, ��<0.01.

https://doi.org/10.1371/journal.pgph.0000147.t004
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The early economic impacts of COVID-19 in Kenya were substantial; unemployment rose

from 5% to 21% between the last quarter of 2019 and June 2020, with disproportionate job loss

among women, as wages and hourly labor fell [35]. Our data reflect this trend, with almost all

women reporting either complete or partial income loss at the household level within the first

few months of the pandemic and nearly universal concern about future income loss. Overall

food insecurity also increased across the country [35], again reflected in our data with one-

third of women reporting that food insecurity either remained stable or increased during

COVID-19.

Table 5. Acceleration and deceleration of fertility intentions among women wanting children at baseline and follow-up (reference: Stable).

Accelerate^ (n = 1,039) Delay‡ (n = 364)

aOR 95% CI aOR 95% CI

Sociodemographic
Residence

Urban ref ref

Rural 1.10 0.59 2.06 0.88 0.43 1.83

Education

Primary or lower ref ref

Secondary or higher 0.69 0.38 1.26 1.75 0.83 3.70

Parity

0–2 ref ref

3–4 0.82 0.44 1.51 1.55 0.76 3.15

5+ 1.53 0.48 4.88 0.97 0.24 3.85

Wealth

Lower ref ref

Middle 1.17 0.48 2.85 1.23 0.45 3.38

Highest 1.43 0.54 3.79 0.50 0.15 1.69

Covid-related Factors
Household income loss

None/Partial ref ref

Complete 0.87 0.50 1.51 1.64 0.91 2.95

Food insecurity since COVID

No ref ref

Chronic stable 4.78�� 1.53 14.93 0.25 0.03 1.78

Increased 0.49 0.13 1.90 1.15 0.30 4.34

Able to socially distance

No ref ref

Yes 1.00 0.53 1.91 1.35 0.73 2.50

Interaction: Wealth x Food insecurity

Lowest wealth x None ref ref

Middle wealth x Chronic stable 0.14� 0.02 0.97 1.55 0.11 21.34

Highest tertile x Chronic stable 0.29 0.06 1.46 1.31 0.07 23.03

Middle tertile x Increased 1.51 0.25 9.26 0.59 0.09 3.80

Highest tertile x Increased 0.92 0.16 5.23 0.99 0.13 7.52

Notes

^Odds of accelerating fertility intentions among women who reported wanting children in more than one year at baseline.

‡Odds of delaying fertility intentions among women who reported wanting children within one year at baseline. P-values denoted �<0.05, ��<0.01.

https://doi.org/10.1371/journal.pgph.0000147.t005
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Despite these substantial economic impacts, our results indicate that COVID-19-related

factors had no significant impact on the quantum of fertility intentions, that is, whether or not

women reported wanting any/more children. These findings are consistent with those of

Agadjanian in Mozambique, which suggest that economic insecurity may not impact overall

fertility desires, at least in the short-term, but instead impact timing of childbearing [17].

Rather than shifts toward delayed childbearing, however, we found that the most economically

vulnerable women, i.e. women whose families experienced chronic food insecurity and who

lived in the poorest households, tended to accelerate their childbearing intentions. Though not

statistically significant, a similar relationship was observed when examining shifts towards

delayed childbearing intentions, wherein women in the poorest households who experienced

chronic food insecurity appeared least likely to report delaying their intentions. The relation-

ships we observed between the experience of chronic food insecurity and fertility intentions is

consistent with Sennott and Yeatman’s observations in Malawi, suggesting childbearing may

function as a means of securing financial stability from partners and/or family members and

as protection from further economic hardship [19]. In contrast, the finding that women who

experienced increased food insecurity during COVID-19 were marginally less likely to acceler-

ate childbearing appears contradictory. This may be partly due to the fact that our measure of

familial food insecurity lacked specificity and may include circumstances in which women and

their families may temporarily run out of food in the absence of sustained economic hardship.

This is supported by the fact that 24% in the richest households reported increases in food

insecurity during COVID-19. Our finding of a significant interaction between the effect of

food insecurity and wealth, wherein the effect of food insecurity was significantly attenuated

among wealthier women, further supports this explanation.

Beyond COVID-19 related circumstances, we found that flexibility in fertility intentions

was also dependent on women’s parity. Women who had more children may be more likely to

have already attained their ideal family size and, thus, are less likely to shift their intentions to

wanting more children in response to external circumstances. In contrast, lower parity

women, who are also generally younger, retain greater flexibility in their fertility intentions

and may be more impacted by the circumstances induced by the pandemic.

Ultimately, fertility intentions inform women’s need and demand for reproductive and

maternal health services. Models predicting large increases in unintended pregnancy antici-

pated a rise in demand for family planning services, coupled with a decline in access; however,

in our sample, with largely stable fertility intentions and modest shifts towards wanting chil-

dren sooner, demand for these services is not likely to increase. This is consistent with recent

population-level findings in four sub-Saharan African geographies, reporting sustained need

for contraception in the early stages of the pandemic, relative to trends observed before the

onset of COVID-19 [42]. Similarly, Karp and colleagues found that most women in Kenya

(81.6%) did not change their contraceptive status in the early months of the pandemic, and

those who did were more likely to adopt a method than to discontinue (13.1% vs. 5.3%, respec-

tively) [43]. These findings indicate that, at least in the early stages of the pandemic, family

planning services were not adversely affected on a large scale. Similarly, our findings indicate

that need for maternal health services will not decrease markedly during the pandemic. Recent

evidence suggests that COVID-19 carries an increased risk for maternal and newborn morbid-

ity and mortality [44,45]. Communicating about this potential increased risk, in addition to

counseling on effective COVID-19 prevention strategies, including the safety of receiving the

COVID-19 vaccine during pregnancy [46,47], should be prioritized as part of maternal health

care services.
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Strengths and limitations

This study has a number of strengths. It is unique in that we were able to use longitudinal data

to assess the early impact of COVID-19 on fertility intentions. By linking women and compar-

ing their fertility intentions across two time points we were able to eliminate recall bias that

may otherwise result from women retrospectively reporting their intentions before and during

the pandemic. Due to the short time-period between baseline and follow-up, it is likely that the

majority of changes are a result of the ubiquitous social and economic disruption that

occurred, rather than widespread changes to demographic events, such as marriage and child-

bearing, which would generally occur over longer periods of time. The short time frame

between baseline and follow-up also reduced the potential for misclassification of fertility tim-

ing, though it does not eliminate the potential for it to affect our results. More specifically,

some women may have reported at baseline that they wanted a child in more than a year, for

example in 15 months, but when asked four months later, reported that they wanted a child in

11 months. These women would be consistent in their report but classified as accelerators in

our analysis. However, given the relatively short time period between these surveys, we believe

the potential for this misclassification on a large scale is unlikely. Additionally, we were able to

use data from individual and household reports of the direct impact of COVID-19 on social,

health, and economic circumstances brought about by the pandemic, providing further

nuance to our understanding of the mechanisms through which COVID-19 may impact fertil-

ity intentions.

However, there are limitations worth noting. First, our sample was restricted to women

who could be recontacted via phone. While most women in Kenya own phones, and we used

post-stratification weights to account for differences in the probability of owning a phone and

being interviewed at follow-up, it is possible that we were unable to account for all factors asso-

ciated with phone-owner-based exclusion. If not, results may not be generalizable to those

with fewer resources, who may be the most impacted by economic uncertainty. Secondly, we

excluded women who reported that they did not know if and when they would like to have

another child at either interview as we could not classify these women as pronatal/antinatal or

accelerators/decelerators for analysis. Though this was not a large percentage of women

(approximately 6%), it is possible that these women differ systematically from women with

more codified intentions. We found that these women were slightly older and of higher parity;

their exclusion may thus modify the relationship we found between women’s parity and

changes to the quantum of their fertility intentions. Given the strength of this relationship,

however, it is unlikely that such sample differences would change our conclusions. Still, this is

an important area for future exploration. Hayford found that uncertainty related to mortality

and economic conditions was predictive of higher reporting of non-numeric responses in

Mozambique, reflecting that greater uncertainty at a social level results in greater uncertainty

at the individual level [48]. While we could not explore this in great detail due to our limited

sample size, future research should explore whether the consequences of the COVID-19 pan-

demic, specifically higher mortality and economic uncertainty, result in greater fertility ambi-

guity in the population. Finally, our study was conducted during the first three to four months

of the pandemic using phone-based surveys. Though there were obvious economic and social

impacts at the national level even in this time period, it is unclear if these patterns will general-

ize to later periods in the pandemic. That is, prolonged exposure to the COVID-19 pandemic

and the associated global recession could result in different dynamics over time. This relation-

ship can be further explored with ongoing PMA data collection efforts in Kenya, in addition to

several other sub-Saharan African countries. We also note that using two different modes of

data collection (phone versus face-to-face) may introduce differential responses based on
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mode of interview; however, as all respondents had face-to-face interviews first and phone-

based interviews second, it is not possible to quantify any potential bias.

Conclusion

Insecurity introduced by the COVID-19 pandemic did not lead to widespread changes in fer-

tility intentions in Kenya, though evidence suggests that the most vulnerable women acceler-

ated fertility intentions in response to the pandemic. Understanding how wide-spread changes

in economic security affect fertility intentions is critical, as these intentions shape demand for

reproductive and maternal health services.
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32. Fahlén S, Oláh LSz. Economic uncertainty and first-birth intentions in Europe. Demographic Research.

2018; 39: 795–834. https://doi.org/10.4054/DemRes.2018.39.28

33. World Bank. Total Fertility Rates by Country, 1960–2018. 2019. Available: https://data.worldbank.org/

indicator/SP.DYN.TFRT.IN.

34. International Centre for Reproductive Health Kenya (ICRHK) and The Bill & Melinda Gates Institute for

Population and Reproductive Health at The Johns Hopkins Bloomberg School of Public Health. Perfor-

mance Monitoring for Action (PMA) Kenya Phase 1 Household and Female Survey (Version 1), PMA/

Kenya-P1-HQFQ-v1. Kenya and Baltimore, Maryland, USA; 2019. Available: https://doi.org/10.34976/

4swk-g935.

35. World Bank Group. Kenya Economic Update; Navigating the Pandemic. World Bank; 2020. Report No.:

22. Available: http://documents1.worldbank.org/curated/en/957121606226133134/pdf/Kenya-

Economic-Update-Navigating-the-Pandemic.pdf.

36. Kenya Ministry of Health. First Case of Coronavirus Disease Confirmed in Kenya. 2020. Available:

https://www.health.go.ke/wp-content/uploads/2020/03/Statement-on-Confirmed-COVID-19-Case-13-

March-2020-final-1.pdf.

37. Policy Responses to the Coronavirus Pandemic—Statistics and Research. In: Our World in Data [Inter-

net]. [cited 11 Feb 2021]. Available: https://ourworldindata.org/policy-responses-covid.

38. Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in real time. The

Lancet Infectious Diseases. 2020; 20: 533–534. https://doi.org/10.1016/S1473-3099(20)30120-1

PMID: 32087114

39. Johns Hopkins Coronavirus Resource Center. Kenya—COVID-19 Overview. In: Johns Hopkins Coro-

navirus Resource Center [Internet]. [cited 27 Apr 2021]. Available: https://coronavirus.jhu.edu/region/

kenya.

40. Rutstein SO, Johnson K. DHS Comparative Report 6: The DHS Wealth Index. Calverton, Maryland,

USA: ORC Macro; 2004. Available: https://dhsprogram.com/pubs/pdf/CR6/CR6.pdf.

41. StataCorp. Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC; 2019.

42. Wood S, Karp C, OlaOlorun F, Pierre A, Guiella G, Gichangi P, et al. Trends in the need for and use of

contraception before and during COVID-19 in four sub-Saharan African geographies: results from popu-

lation-based national or regional cohort surveys. The Lancet Global Health. 2021; In-press.

43. Karp C, Wood S, Guiella G, Gichangi P, Bell S, Anglewicz P, et al. Contraceptive dynamics during

COVID-19 in sub-Saharan Africa: Longitudinal evidence from Burkina Faso and Kenya. BMJ Sexual

and Reproductive Health. Accepted, Forthcoming.

44. Chmielewska B, Barratt I, Townsend R, Kalafat E, van der Meulen J, Gurol-Urganci I, et al. Effects of

the COVID-19 pandemic on maternal and perinatal outcomes: a systematic review and meta-analysis.

The Lancet Global Health. 2021; S2214109X21000796. https://doi.org/10.1016/S2214-109X(21)

00079-6 PMID: 33811827

45. Villar J, Ariff S, Gunier RB, Thiruvengadam R, Rauch S, Kholin A, et al. Maternal and Neonatal Morbidity

and Mortality Among Pregnant Women With and Without COVID-19 Infection: The INTERCOVID Multi-

national Cohort Study. JAMA Pediatrics. 2021 [cited 27 Apr 2021]. https://doi.org/10.1001/

jamapediatrics.2021.1050 PMID: 33885740

PLOS GLOBAL PUBLIC HEALTH Impact of Covid-19 on fertility intentions in Kenya

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0000147 March 8, 2022 17 / 18

https://journals.lww.com/aidsonline/Fulltext/2004/06002/The_population_impact_of_HIV_on_fertility_in.5.aspx
https://doi.org/10.1097/00002030-200406002-00005
http://www.ncbi.nlm.nih.gov/pubmed/15319742
https://doi.org/10.1007/s00148-012-0456-2
https://doi.org/10.1007/s10461-009-9537-y
http://www.ncbi.nlm.nih.gov/pubmed/19330443
https://doi.org/10.1111/padr.12074
https://doi.org/10.1111/padr.12074
http://www.ncbi.nlm.nih.gov/pubmed/31359895
https://doi.org/10.1007/s13524-020-00900-9
http://www.ncbi.nlm.nih.gov/pubmed/32875482
https://doi.org/10.1186/2054-7099-1-4
http://www.ncbi.nlm.nih.gov/pubmed/28620509
https://doi.org/10.2307/2807974
https://doi.org/10.4054/DemRes.2018.39.28
https://data.worldbank.org/indicator/SP.DYN.TFRT.IN
https://data.worldbank.org/indicator/SP.DYN.TFRT.IN
https://doi.org/10.34976/4swk-g935
https://doi.org/10.34976/4swk-g935
http://documents1.worldbank.org/curated/en/957121606226133134/pdf/Kenya-Economic-Update-Navigating-the-Pandemic.pdf
http://documents1.worldbank.org/curated/en/957121606226133134/pdf/Kenya-Economic-Update-Navigating-the-Pandemic.pdf
https://www.health.go.ke/wp-content/uploads/2020/03/Statement-on-Confirmed-COVID-19-Case-13-March-2020-final-1.pdf
https://www.health.go.ke/wp-content/uploads/2020/03/Statement-on-Confirmed-COVID-19-Case-13-March-2020-final-1.pdf
https://ourworldindata.org/policy-responses-covid
https://doi.org/10.1016/S1473-3099%2820%2930120-1
http://www.ncbi.nlm.nih.gov/pubmed/32087114
https://coronavirus.jhu.edu/region/kenya
https://coronavirus.jhu.edu/region/kenya
https://dhsprogram.com/pubs/pdf/CR6/CR6.pdf
https://doi.org/10.1016/S2214-109X%2821%2900079-6
https://doi.org/10.1016/S2214-109X%2821%2900079-6
http://www.ncbi.nlm.nih.gov/pubmed/33811827
https://doi.org/10.1001/jamapediatrics.2021.1050
https://doi.org/10.1001/jamapediatrics.2021.1050
http://www.ncbi.nlm.nih.gov/pubmed/33885740
https://doi.org/10.1371/journal.pgph.0000147


46. Gray KJ, Bordt EA, Atyeo C, Deriso E, Akinwunmi B, Young N, et al. COVID-19 vaccine response in

pregnant and lactating women: a cohort study. American Journal of Obstetrics & Gynecology. 2021;0.

https://doi.org/10.1016/j.ajog.2021.03.023 PMID: 33775692

47. Shimabukuro TT, Kim SY, Myers TR, Moro PL, Oduyebo T, Panagiotakopoulos L, et al. Preliminary

Findings of mRNA Covid-19 Vaccine Safety in Pregnant Persons. New England Journal of Medicine.

2021;0: null. https://doi.org/10.1056/NEJMoa2104983 PMID: 33882218

48. Hayford SR, Agadjanian V. Uncertain future, non-numeric preferences, and the fertility transition: A

case study of rural Mozambique. Etude Popul Afr. 2011; 25: 419–439. PMID: 26430294

PLOS GLOBAL PUBLIC HEALTH Impact of Covid-19 on fertility intentions in Kenya

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0000147 March 8, 2022 18 / 18

https://doi.org/10.1016/j.ajog.2021.03.023
http://www.ncbi.nlm.nih.gov/pubmed/33775692
https://doi.org/10.1056/NEJMoa2104983
http://www.ncbi.nlm.nih.gov/pubmed/33882218
http://www.ncbi.nlm.nih.gov/pubmed/26430294
https://doi.org/10.1371/journal.pgph.0000147

