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Abstract

Introduction

While there has been considerable analysis of the health and economic effects of COVID-
19 in the Global North, representative data on the distribution and depth of social and eco-
nomic impacts in Africa has been more limited.

Methods

We analyze household data collected prior to the COVID-19 pandemic and during the first
wave of COVID in four African countries. We evaluate the short-term changes to household
economic status and assess women’s access to health care during the first wave of COVID-
19 in nationally representative samples of women aged 15—49 in Kenya and Burkina Faso,
and in sub-nationally representative samples of women aged 15—49 in Kinshasa, Demo-
cratic Republic of Congo and Lagos, Nigeria. We examine prevalence and distribution of
household income loss, food insecurity, and access to health care during the COVID-19
lockdowns across residence and pre-pandemic wealth categories. We then regress
pre-pandemic individual and household sociodemographic characteristics on the three
outcomes.

Results

In three out of four samples, over 90% of women reported partial or complete loss of house-
hold income since the beginning of the coronavirus restrictions. Prevalence of food insecu-
rity ranged from 17.0% (95% CI 13.6—20.9) to 39.8% (95% CI 36.0—43.7), and the majority
of women in food insecure households reported increases in food insecurity during the
COVID-19 restriction period. In contrast, we did not find significant barriers to accessing
health care during COVID restrictions. Between 78-3% and 94-0% of women who needed
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health care were able successfully access it. When we examined pre-pandemic sociodemo-
graphic correlates of the outcomes, we found that the income shock of COVID-19 was sub-
stantial and distributed similarly across wealth groups, but food insecurity was concentrated
among poorer households. Contrary to a-priori expectations, we find little evidence of
women experiencing barriers to health care, but there is significant need for food support.

Introduction

Starting in the spring of 2020, policy makers across the globe were faced with the unenviable
task of charting a path between limiting catastrophic loss of life from the COVID-19 pan-
demic, while also trying to avoid an economic downward spiral that could, in itself, lead to
large scale human suffering. Prior to the advent of effective vaccines, the most effective tools to
reduce the spread of the virus were policies to reduce the mobility and contact between human
populations through closures of schools, marketplaces, churches and public gatherings. In
many countries, lockdowns additionally kept citizens in their homes unless they had explicit
permission to leave. While these tactics likely helped contain the morbidity and mortality from
pandemic, they were also associated with a host of secondary effects such as loss of schooling,
loss of income, reduced access to health care, supply chain disruptions, increased prices for
food and goods, and increased food insecurity [1-3].

As COVID-19 was concentrated in high income countries (HIC) during the early phase of
the pandemic, much of the early population-based data on both primary and secondary effects
of COVID-19 also came from HICs. Early analysis demonstrated that the social and economic
consequences of COVID-19 disproportionately impacted low wage manual workers, women
and the poor [4, 5]. Many predicted similar patterns in lower-income countries, only with
more severe consequences, as a result of widespread poverty, limited social safety net pro-
grams, and large informal sectors that are particularly vulnerable to lockdown measures [6-8].

As the global pandemic enters a third wave at the time of this writing, social scientists are
still gathering data on resilience of health and social infrastructure, economic systems, and
individual households to both the virus and accompanying shutdowns. However, one emer-
gent theme is that the trajectory of the COVID-19 pandemic in Africa does not necessarily
mimic the trajectory of the pandemic in the Global North [9, 10]. Some feared that Africa
might be particularly vulnerable to COVID-19 mortality and morbidity as a result of weaker
health infrastructure and endemic challenges such as HIV, malaria and malnutrition, creating
large immunocompromised populations [11-13]. But many African countries have been
spared the scale of mortality that was seen in China, Europe and North America during the
first wave of the pandemic [1, 10, 14, 15]. Some of this difference is attributable to more limited
testing, resulting in COVID-19 deaths going underreported [16-19], and the pandemic in
South Africa has been a well-documented exception [20]. Still, many African countries appear
to have benefited from factors such as quick intervention on the part of governments, a com-
paratively young population, warmer climate, widespread adherence to infection control mea-
sures, and higher barriers to movement for many people- resulting in less excess mortality
during the first wave than was seen elsewhere [9, 10, 21-23].

In contrast, the secondary social and economic effects appear to be significant for the Afri-
can continent [1, 3, 24]. United Nations (UN) estimates place GDP contraction in African
countries between 1.4% and 7.8%, and the World Bank estimates that the pandemic pushed
over 40 million Africans into extreme poverty [3, 25]. Furthermore, according to the African
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Center for Strategic Studies, food insecurity in Africa increased in 2020 by 60% over the prior
year [26]. The depth and persistence of these secondary effects are heterogeneous between
countries and even within communities, and researchers have not found entirely consistent
patterns of vulnerability. Using the World Bank’s Living Standards Measurement Surveys
(LSMS) in four countries (Nigeria, Malawi, Ethiopia and Uganda), Jospehson et al (2020)
found no evidence of differential levels of income loss between rural and urban populations,
but found that households that were poorer at baseline were more likely to suffer food insecu-
rity and disrupted access to staple foods [27]. Another study in Addis Ababa also found that
poorer households were more likely to report both income loss and food insecurity during the
COVID-19 pandemic [28]. In contrast, a study in Malawi found that although food security
was worse in rural areas prior to COVID-19, food security deteriorated more in urban areas
during the first wave of the pandemic, erasing the prior urban advantage [29]. Similarly, a
study in rural communities in Uganda found that the negative economic effects were actually
larger among households that were wealthier at baseline [30]. An analysis in South Africa
found that the initial income effects were similar in urban and rural areas, but that urban areas
experienced income and employment recovery at a higher rate, widening urban-rural inequal-
ity [31].

Our study adds to the evidence base on the secondary effects of COVID in sub-Saharan
Africa. We use longitudinal representative household data, with baseline data from before the
COVID-19 pandemic (collected between November 2019 and February 2020), combined with
follow-up data collected during the first set of COVID-19 restrictions (May to August 2020) in
four African countries to evaluate the depth and breadth of the short term social and economic
changes during the first wave of COVID-19. Our data comes from four representative panel
surveys of women ages 15-49 and their households, including data from two national samples
in Burkina Faso and Kenya, and two urban samples in Kinshasa, DRC and Lagos, Nigeria. We
focus on three socioeconomic outcomes: 1) household income loss, 2) food insecurity, and 3)
access to health care. We then look at the difference in these outcomes across urban and rural
households (in the two national samples), and stratified by pre-pandemic wealth categories (in
all four samples). Finally, we use logistic and multinomial logistic regression techniques to
examine both individual and household level correlates of the three outcomes.

Materials and methods

This study uses data from the Performance Monitoring for Action (PMA) platform, which fol-
lows nationally, or sub-nationally representative cohorts of women aged 15-49 to track key
reproductive health indicators in nine geographies across sub-Saharan Africa and India. PMA
uses a multi-stage stratified cluster design, starting with the random selection of geographical
enumeration areas (EAs), comprised of approximately 200 households, based on the relevant
national census, followed by the random selection of 35 households from each area. All
women ages 15-49 living in the selected households and who provide informed consent are
included in the panels.

This analysis uses data from two PMA nationally representative panels of women aged 15—
49 in Burkina Faso and Kenya, and two sub-nationally representative urban panels of women
in Kinshasa, DRC and Lagos, Nigeria. The PMA project collected in-person baseline data on
the women and their households in these four geographies between November 2019 and Feb-
ruary 2020, prior to any COVID-19 cases being recorded in these countries. When the
COVID-19 pandemic emerged, the PMA interviewers re-contacted the panel participants in
these geographies to administer a phone-based follow up survey focusing on the impact of
COVID-19. The phone survey collected information on women’s knowledge, awareness, and
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practices related to COVID-19; the economic consequences of COVID-19; changes in fertility
and reproductive health behaviors; and COVID-related barriers to health services. The
COVID phone questionnaire is attached as S1 Appendix. The phone surveys were collected
between 28" of May and 14™ of August 2020.

In all four geographies, national governments had implemented restrictions on movement
and gatherings, including closures of schools and business in the two to three months prior to
the interviews. In Kenya, national policy restricted travel and social gatherings, and mandated
work from home starting on March 15%, 2020. By March 25" an additional national curfew
was implemented, and all learning institutions had been closed. The Kenyan government
began lifting the first-round restrictions in early July of 2020. Interviews took place between
June 1* and 17™, approximately 10 weeks into the restrictions. In Burkina Faso, schools were
closed on March 16" and restrictions on gatherings over 50 people and travel and a curfew
were put in place March 20™. Schools reopened on May 15™ and curfew was lifted on June 5.
Interviews took place June 25"™-July 10™, shortly after the first round of restrictions had been
lifted. In Lagos, schools were closed in mid-March and full restrictions, closing business, pro-
hibiting gatherings and limiting movements, were in place from March 30™ to May 5", when
a phased lifting of restrictions began. Schools resumed June 30™ and curfews and travel restric-
tions remained in place into late July. PMA interviews took place between July 15" and August
14", In Kinshasa a series of lockdown measures were announced between March 19" and
24", closing restaurants, business, schools, transport companies, and restricting movement
outside of homes. These restrictions stayed in place until August 15, 2020, when schools and
some business reopened. PMA phone interviews took place between May 28" and June 19",
beginning approximately 9 weeks into the restriction period.

We used data from the baseline surveys conducted among 6,590 women in Burkina Faso,
9,477 in Kenya, 2,611 women in Kinshasa, and 1,456 women in Lagos to provide information
on the demographic characteristics of women and their households prior to the COVID-19
pandemic. The percentages of women from baseline survey that owned phones were 83.3% in
Lagos, 57.6% in Burkina Faso, 68.1% in Kinshasa and 72.3% in Kenya. The response rates
among eligible phone-owning women for the COVID-Phone survey were 75.2% in Burkina
Faso, 81.7% in Lagos, 74.7% in Kinshasa, and 93.9% in Kenya. A total of 3,522 women in Bur-
kina Faso, 5,982 women in Kenya, 1,286 women in Kinshasa and 957 women in Lagos com-
pleted the COVID-19 survey.

The data from the COVID-19 phone survey were weighted to be representative of women
and households in each national and sub-national sample. The weighting procedures adjusted
for sampling and the likelihood of attrition from the baseline survey to the COVID-19 survey.
We further applied inverse probability weights to account for differences in phone ownership
based on characteristics of phone owners and non-phone owners in the baseline survey. A
detailed description of the PMA weighting, protocol, and other procedures are available on the
PMA website (pmadata.org) [32]. We restricted our analysis to women who answered both the
baseline and COVID-19 surveys.

The PMA surveys are conducted in partnership with The Bloomberg School of Public
Health at Johns Hopkins University; L’Institut Superieur des Sciences de la Population, L’Uni-
versite Joseph Ki-Zerbo de Ouagadougou; Ecole de Sante Publique Universite de Kinshasa;
International Center for Reproductive Health, Kenya; Center for Research Evaluation and
Resources Development, Nigeria; and University of Ibadan, Nigeria. Researchers received ethi-
cal approval for conducting the COVID-19 surveys from institutional review boards in each
country including the Comité d’Ethique Institutionnel Pour La Recherche en Santé (Burkina
Faso—No. A14-2020); Kenyatta National Hospital-University of Nairobi Ethics Research
Committee (Kenya—No. P241/04/2020); The Lagos State University Teaching Hopspital
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Health Research Ethics Committee (LREC /06/10/1276); the Comité d’Ethique Ecole de Sante
Publique Universite de Kinshasa (ESP/CE/78/2020); and the Johns Hopkins Bloomberg School
of Public Health (IRB No. 12407). All interviewed respondents provided electronic informed
consent. Married minors (15-17) were treated as adults in all countries. Unmarried minors
(15-17) were treated as adults in Burkina Faso and DRC; in all other countries, consent was
granted by the parent and assent given by the respondent. All consent procedures were
approved by the relevant ethical review board. Written consent was obtained in Kenya. In the
other three geographies, verbal consent was obtained (and documented electronically) due to
low levels of literacy in the survey population. All analyses performed here were performed on
an anonymized dataset.

Outcomes and empirical approach

To measure the changes in outcomes due to COVID-19 at the individual level, we followed a
simple analytic framework aiming to capture women’s potential outcomes in two alternate
states of the world, one with COVID-19 and one without. As we aren’t able to directly observe
both states simultaneously, we asked women for their subjective assessments of how household
income and food security had changed since the beginning of the COVID-19 restrictions, and
whether they had experienced difficulty accessing health care during the restrictions. In all
geographies the survey was conducted during or just after the first wave of COVID-related
restrictions. So respondents were assessing a single round of restrictions, although the length
of the full restriction period varied slightly between geographies, ranging from 9 to 11 weeks.
We measured household income loss via a question on whether the respondent’s household
had experienced complete, partial, or no loss of household income since the onset of the
COVID-19 restrictions. We measured food insecurity with a question on whether any adult in
the woman’s household had gone 24 hours without eating during the COVID-19 restrictions
because there was no food in the household. We did not have a pre-pandemic measure of food
insecurity in the survey households, but among households reporting food insecurity, respon-
dents reported on whether food insecurity had increased since the start of the coronavirus
restrictions. Finally, we assessed access to health care by first asking if the respondent needed
to access health care services during the COVID-19 restriction period, and then if she had
been able to successfully access the needed care.

We examined the overall levels of our three primary outcome measures in each country
and by urban residence (for the national samples). We then stratified our analysis by country
and wealth tertile to analyze outcome patterns by pre-pandemic household wealth. Pre-pan-
demic wealth tertile was calculated using a factor score constructed from a principal compo-
nents analysis of household characteristics, including assets and household materials, and
divided into tertiles following Filmer & Pritchett (2001) [33]. One particular strength of the
data is that all of our baseline sociodemographic characteristics were measured prior to
COVID-19, so our household wealth scores were not impacted by the effects of the pandemic.
Finally, we conducted regression analyses to identify sociodemographic correlates of our three
outcomes in each national and sub-national sample. In the regression analyses we regressed
both individual and household characteristics, measured before the pandemic (including mar-
ital status, age, parity, education, employment status, household wealth, household size and
urban residence), on the three outcomes measured during the COVID-19 phone survey. For
the categorical outcome household income loss, we conducted multinomial logistic regression
to examine the correlates of complete and partial household income loss. We also tested an
ordered probit regression for household income loss; however, a Brant test of the proportional
odds assumption did not hold. As such, we present the outcomes as multinomial outcomes

PLOS ONE | https://doi.org/10.1371/journal.pone.0260823 December 15, 2021 5/22


https://doi.org/10.1371/journal.pone.0260823

PLOS ONE

Socioeconomic and health impact of COVID-19 in Africa

rather than an ordered probit. For the two binary outcomes, food insecurity and health care
access, we performed binomial logistic regression. All analyses were conducted using Statal6.1
(College Station, TX). Analysis was performed on the full set of women who answered the
COVID-19 survey, outliers were not trimmed. All regression analyses included controls for
country and subnational region (where applicable) and are weighted, as described above, to
account for the complex survey design and attrition. Regression standard errors are clustered
at the EA level.

Results and discussion
Results

The overall levels of our three outcome variables are shown in Fig 1 stratified by country and
urban residence where applicable. Country specific percentages are shown for each of the out-
comes and the pre-pandemic socioeconomic characteristics in Table 1. In all four geographies,
the respondents reported high levels of income loss. Burkina Faso had the lowest percentage of
women reporting complete or partial loss of household income at 76.8% (95% CI, 69.3-79.2).
In all other geographies, more than 90% of women reported either complete or partial loss of
household income since the beginning of the coronavirus restrictions. Similarly, respondents
reported high levels of food insecurity, with 39.8% (95% CI, 36.0-43.7) of women in Kinshasa
and 30.1% (95% CI, 27.4-32.9) of women in Kenya reporting that an adult in their household
had gone at least 24 hours without any food due to food scarcity. In Burkina Faso and Lagos,
Nigeria, reported levels of severe food insecurity were lower, 17.0% (95% CI, 13.6-20.9) and
19.2% (95% CI, 16.1-22.8) respectively, but still high compared to national estimates from
prior years. For comparison, the Food and Agricultural Organization of the United Nations
(FAO) estimates prevalence of severe food insecurity between 2017 and 2019 to be 12.6% in
Burkina Faso, 23.3% in Kenya. Similar comparisons for the urban areas of Kinshasa and Lagos
are not published, but the FAO national estimate for Nigeria was 14.8% (an estimate for DRC
in the same time period was not available) [34]. In Burkina Faso, data collection took place
shortly after a harvest season, which may have provided some protection against food insecu-
rity-particularly for rural areas. In Kenya, data collection aligned with the start of a lean season
in the agricultural year for much of the country, and Kenyan farmers were additionally facing
once generational locust swarms, which likely impacted overall levels of food insecurity [27,
35].

The percentage of women reporting needing health care during the COVID-19 restrictions
ranged from 20.4% (95% CI, 17.6-23.5) in Lagos to 48.5% (95% CI, 46.1-50.9) in Kenya. The
vast majority of women who reported needing health care services during the restrictions also
reported that they were able to access the health care they needed. Kinshasa had the lowest pro-
portion of women reporting successful health care access with 78.3% (95% CI, 68.8-85.5). In
the other three geographies the percentages successfully accessing health care ranged between
88.4% (95% CI, 82.7-92.2) of women in Lagos and 94.0% (95% CI, 91.5-95.8) in Burkina Faso.

Fig 1 shows the three primary outcomes stratified by country and rural residence. In the
two countries where the samples were national, there was no discernable difference in overall
levels of income loss or access to health care between urban and rural households. Similarly,
we found no statistically significant differences in the risk of food insecurity in urban versus
rural regions of Kenya. However, women in rural regions in Burkina Faso had a comparatively
elevated risk of household food insecurity with 18.6% (95% CI, 14.6-23.7) reporting food inse-
curity compared to 10.7% (95% CI, 9.1-12.5) in urban regions.

Figs 2-6 show the wealth gradient in each country for each of the outcome variables listed
in Table 1. For household income loss (Fig 2) we found a wealth gradient only for the Lagos

PLOS ONE | https://doi.org/10.1371/journal.pone.0260823 December 15, 2021 6/22


https://doi.org/10.1371/journal.pone.0260823

PLOS ONE

Socioeconomic and health impact of COVID-19 in Africa

Percent of households experiencing partial and complete income loss

100 Obs.=1,283 Obs.=954 Obs.=5,981 Obs.=3,516
80
32.7 7T
" ? 40.6 15.2
T 60 617 L
g 1. 1. v . .
o)
o 40
20
- Urban Rural Urban Rural Urban Rural Urban Rural
Kinshasa, DRC Lagos, Nigeria Kenya Burkina Faso
B Partial Complete
Percent of households experiencing food insecurity
100 - - -Obs.=1,282 Obs.=955 Obs.=5,981 Obs.=3,516
80
S 60+
e
g
40 |
20 - 39.8
" 286 30.6
; o 18.7
Urban Rural Urban Rural Urban Rural Urban Rural
Kinshasa, DRC Lagos, Nigeria Kenya Burkina Faso
Percent of women not able to access healthcare*
100 - -Obs.=395 - Obs.=200 - Obs.=2,964 Obs.=1,482
80
& 60
=
[0]
O 40
20
21.7
11.7 10.9 5.3 7.0 57
Urban Rural Urban Rural Urban Rural Urban Rural
Kinshasa, DRC Lagos, Nigeria Kenya Burkina Faso

Note: *given need to access healthcare

Fig 1. Household income loss, food insecurity, and access to health care by residence.

https://doi.org/10.1371/journal.pone.0260823.9001
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Table 1. Characteristics of women, aged 15-49, in Kenya, Burkina Faso, Lagos, Nigeria and Kinshasa, DRC who completed the COVID-19 follow up survey.

Kenya Burkina Faso Lagos, Nigeria Kinshasa, DRC
Outcome Variables- Measured during COVID surveys % N % N % N % N
Household Income Loss
No income loss 8.0 476 23.2 814 5.97 57 8.3 107
Partial Income Loss 52.4 3135 61.1 2149 60.0 572 33.7 432
Complete Income Loss 39.6 2370 15.7 553 34.1 325 58.0 744
Food Insecurity
Household experienced food insecurity 30.1 1738 19.2 426 17.0 183 39.8 472
Increase in food insecurity compared to pre-COVID-19* 72.4 1261 60.3 264 73.6 134 71.7 325
Access to Health Care
Needed Health Services during COVID-19 restrictions 48.5 2964 43.1 1483 20.4 200 31.3 395
Received Health Services during COVID-19 restrictions** 92.5 2705 88.3 1371 94 176 78.3 319
Individual characteristic variables, measured pre-pandemic
Marital status
In union 60.2 3598 75.3 2653 61.7 590 45.3 582
Not in union 39.8 2382 24.7 868 38.3 366 54.7 703
Parity
0 26.7 1598 28.1 988 34.6 331 43.4 559
1 17.9 1073 14.9 526 11.1 106 14.2 182
2-3 29.5 1766 24.2 851 34.0 325 23.1 297
4+ 25.8 1545 32.8 1155 20.3 194 19.3 248
Age group
15-24 41.0 2452 45.3 1595 27.8 266 43.5 560
25-34 31.5 1882 28.9 1017 33.3 319 28.5 366
35-49 27.6 1648 25.8 910 38.9 372 28.0 360
Education
None/Primary 52.8 3161 77.6 2732 11.4 109 8.7 112
Post-Primary/Secondary 35.6 2128 20.7 729 51.6 493 723 930
Tertiary/College 11.6 693 1.7 59 37.0 354 19.0 244
Work status and remuneration
Unemployed 42.1 2519 45.6 1607 17.8 171 47.2 607
Cash 37.8 2259 33.4 1175 74.7 715 45.5 584
Cash/In-kind/Not paid 20.1 1202 21.0 739 7.5 72 7.3 94
Household characteristic variables-measured pre-pandemic
Members in the household
1-3 23.5 1404 17.1 601 22.5 216 12.2 158
4-6 50.3 3011 31.8 1119 64.5 617 45.2 581
7+ 26.2 1567 51.2 1802 13.0 125 42.6 547
Wealth
Lowest 39.4 2359 60.8 2141 35.3 338 28.8 370
Middle 314 1877 25.4 894 32.2 308 33.8 434
Highest 29.2 1747 13.8 487 32.5 311 37.4 481
Rural/Urban
Urban 38.3 2288 25.3 890 100.0 957 100.0 1286
Rural 61.8 3694 74.7 2632 na na na na
Note:

*Conditional on reporting household food insecurity
**Conditional upon reporting needing to access health care.

Descriptive statistics are weighted for the inverse probability of participating in both survey rounds.

https://doi.org/10.1371/journal.pone.0260823.t001
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Fig 2. Prevalence of partial and complete household income loss during COVID-19 restrictions across pre-pandemic wealth tertiles.

https://doi.org/10.1371/journal.pone.0260823.9g002

sample, where women across the three wealth categories reported similar levels of overall
household income loss, but those in the highest wealth tertile were more likely to report partial
income loss (70.7%, 95% CI, 63.6-76.9%) whereas a higher percentage of women in the lowest
income tertile reported complete income loss (43.0%, 95% CI, 35.6-50.8%). In the other three
geographies, there was little discernible pattern in the experience of income shock based on
the household’s baseline wealth, and differences between wealth tertiles were not statistically
significant.

In contrast, the experience of food insecurity (Fig 3) showed a clear wealth gradient. Across
all four geographies, the percentage of women reporting food insecurity reduced as the house-
hold’s wealth category increased from the lowest to the highest tertile. In Kinshasa the differ-
ences between wealth tertiles were non-significant. In, Kenya and Burkina Faso, there was no
statistically significant difference between the two-lower wealth tertiles, but those in the high-
est wealth tertile were less likely to report food insecurity at 23.7% (95% CI, 20.8-26.8) and
7.1% (95% CI, 5.5-9.3), respectively. In Lagos, those in the lowest wealth category were signifi-
cantly more likely to be food insecure at 30.6% (95% CI, 24.7-37.2), while the differences
between the middle and highest tertile were non-significant.

The respondents additionally reported on their perception of whether their household’s
experience of food insecurity had worsened since the start of the pandemic restrictions. In all
geographies the majority of women in food insecure households reported that food insecurity
had worsened since the start of the pandemic restrictions. Fig 4 shows the prevalence of
women who reported increases in food insecurity by pre-pandemic wealth category. Although

PLOS ONE | https://doi.org/10.1371/journal.pone.0260823 December 15, 2021 9/22


https://doi.org/10.1371/journal.pone.0260823.g002
https://doi.org/10.1371/journal.pone.0260823

PLOS ONE Socioeconomic and health impact of COVID-19 in Africa

Percent of households experiencing food insecurity

100 - Obs.=1,282 Obs.=955 Obs.=5,981 Obs.=3,516
80
2 60 |
®
o
()
o
40
50.1
20— 39.3
32.3 30.6 33.6 Sili6
23T
15.7 18.4 18.9
10.2 71
0
Low Middle High Low Middle High Low Middle High Low Middle High
Kinshasa, DRC Lagos, Nigeria Kenya Burkina Faso

Fig 3. Prevalence of food insecurity during COVID-19 restrictions across pre-pandemic wealth tertiles.

https://doi.org/10.1371/journal.pone.0260823.9003

the differences are not statistically significant, in both urban samples the women in the lowest
income category reported increases in food insecurity at a higher prevalence. This aligns with
early reporting that food security of the urban poor was uniquely impacted by the COVID-19
lockdowns [36, 37]. In the two national samples the pattern is reversed. Women from house-
holds in the highest wealth category report the highest prevalence of increases in food
insecurity.

Figs 5 and 6 show similar analysis of women’s reports of needing access to health care (Fig
5) and success in accessing health care since the beginning of the Coronavirus restrictions (Fig
6). At this early point in the pandemic, we did not find a statistically significant relationship
between pre-covid wealth and needing health care, nor did we detect a wealth gradient in
access to health care among those who need it. The differences between wealth quintiles were
statistically non-significant in all four geographies. Kinshasa had comparatively higher levels
of women reporting barriers to accessing care, but it was not systematically associated with
household wealth. Women in the lowest wealth tertile in Lagos reported barriers to accessing
care in slightly higher numbers, but the difference was not statistically significant.

Finally, Tables 2-4 present the multinomial and binomial logistic regression results. The
tables show the relative risk ratios (RRR) for partial or complete household income loss and
the odds ratios (OR) for severe food insecurity and health care access and their association
with the pre-pandemic sociodemographic characteristics of the women and their households.
Several patterns emerge across the analyses. For income loss (Table 2) women with children
were at higher risk than women without children of experiencing household income loss in
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Fig 4. Prevalence of increased food insecurity during COVID-19 restrictions across pre-pandemic wealth tertile.
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Kinshasa, Lagos and Kenya, controlling for all other sociodemographic variables. In Burkina
Faso, the difference was non-significant for women with one child, but women with more
than 2 children faced higher rates of partial income loss. Similarly, women with children
reported more household food insecurity than women without children in all the samples,
even controlling for potential confounders such as age, education, household size, and wealth.
(Table 3) In the Kenya sample the association was significant for all levels of parity. In Lagos, it
was significant for women with parity of 1 or 2-3 children, while in Kinshasa it was significant
only for women with parity of 2-3 children and in Burkina Faso it was significant only for
women with parity of 1.

The woman’s own education level at baseline had disparate associations with the outcome
variables across the samples. Women with a tertiary education showed a higher risk of partial
household income loss in Kenya (RRR 1.9%, 95% CI, 1.3-2.9) and Kinshasa (RRR 3.3%, 95%
CI, 0.9-12.0) potentially reflecting more direct impacts of the movement restrictions on non-
farm labor and wage labor [30, 36]. However, in Burkina Faso, tertiary education was associ-
ated with significantly lower risk of complete household income loss compared to no house-
hold income loss (RRR 0.2, 95% CI, 0.1-0.4). For food security and health care access
education was associated with better outcomes. Controlling for other sociodemographic fac-
tors, women with tertiary education have lower odds of household food insecurity in Kenya
(OR 0.5, 95% CI, 0.4-0.7) Burkina Faso (OR 0.4, 95% ClI, 0.2-0.9) and Lagos (OR 0.3, 95% CI
0.2-0.6) (Table 2). Similarly, in both the urban samples, Kinshasa and Lagos, women with
more than a primary education had higher odds of accessing health care when they needed it
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Fig 5. Percent of women, aged 15-49, reporting needing health care during COVID-19 restriction.
https://doi.org/10.1371/journal.pone.0260823.9g005

(OR 3.2,95% CI, 1.0-10.0 and 5.0, 95% CI, 0.9-2.7, respectively) (Table 4). In the national
samples (Kenya and Burkina Faso) education was not significantly associated with successfully
accessing health care when the analysis controlled for other sociodemographic characteristics.
However, it is worth reiterating that overall, access to needed health services was high in all
geographies, ranging from 78% in Kinshasa to 94% in Lagos (Table 1).

The bivariate patterns with pre-pandemic wealth category shown in Figs 2—6 largely
remained when household and individual characteristics were controlled for, with the excep-
tion of complete household income loss in Lagos. Being in the highest household wealth cate-
gory pre-pandemic was associated with a lower risk of complete household income loss in
Lagos (RRR 0.4, 95% CI, 0.2-0.9), but wealth was not significantly associated with the experi-
ence of partial income loss in any of the samples and, similarly, it was not significantly associ-
ated with the experience of complete household income loss anywhere aside from Lagos.
(Table 2) Similarly, women from the highest wealth tertile were statistically significantly less
likely to experience food insecurity in their households in all samples, and women in the mid-
dle wealth tertile were less likely to report food insecurity in both urban samples as well.

(Table 3) Interestingly, there was little consistent pattern in access to health care. In Kenya,
women in the middle and highest wealth tertiles had lower odds of accessing needed health
care than women in the poorest households (ORs 0.4, 95% CI, 0.3-0.6, and 0.5, 95% CI, 0.3-
0.8, respectively). In Lagos the pattern was reversed, with women in middle and highest wealth
tertiles having higher odds of accessing needed health care (ORs 5.2,95% CI, 1.1-23.8, and 2.9
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Fig 6. Percent of women needing health care, aged 15-49, who report success accessing health care.

https://doi.org/10.1371/journal.pone.0260823.9006

95% CI, 0.8-10.4, respectively). In Burkina Faso and Kinshasa, the relationships were non-sig-
nificant (Table 4).

Finally, in the two national samples that have both urban and rural households, we find that
living in a rural area is associated with lower odds of partial income loss in both Kenya (RRR
0.4, 95% CI, 0.3-0.7) and Burkina Faso (RRR 0.6, 95% CI, 0.4-0.9) and lower risk of complete
income loss in Kenya (RRR 0.4, 95% CI, 0.2-0.8). (Table 2) In Kenya we find that women in
rural households have higher probability of accessing needed healthcare (OR 1.4, 95% CI, 1.0-
2.4), but not in Burkina Faso. (Table 4) In neither sample do we find an association between
rural residence and food insecurity (Table 3).

Discussion

In this research, we use data from four African settings to examine changes in household eco-
nomic status and food insecurity, and to assess access to health care during the COVID-19
pandemic. To do so, we use rarely available representative data for women collected just prior
to the COVID-19 pandemic and shortly after restrictions were put into place.

The evidence in this paper covers the first wave of the COVID-19 pandemic, in late spring
and summer of 2020. At that time, many governments in Africa put in place restrictive lock-
down measures to contain the epidemic, while acknowledging that these measures would have
secondary economic and social effects. Evidence from the early wave of the pandemic sug-
gested that the direct morbidity and mortality impacts of the first wave of the pandemic were
comparatively limited in Africa, likely due, in part, to the lockdowns [1, 15]. At the time of this
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Table 2. Individual and household factors associated with household income loss in Kenya, Burkina Faso, Lagos, Nigeria and Kinshasa, DRC [multinomial logistic

regression].
Kenya Burkina Faso | Lagos, Nigeria Kinshasa, DRC
Relative Risk Ratio [Standard Error]
Complete Partial Complete Partial Complete Partial Complete Partial
Household Household Household Household Household Household Household Household
Income Loss Income Loss Income Loss Income Loss Income Loss Income Loss Income Loss Income Loss
Marital status (ref:
Married/In union)
Not Married/In 1.02 0.85 0.95 1.46 3.34* 1.89 1.26 1.02
Union [0.21] [0.17] [0.43] [0.70] [1.69] [0.96] [0.50] [0.41]
Parity (ref:
nulliparous)
1 1.80"** 0.97 1.5 1.89 5.32%%* 2.6 2.65* 1.93
[0.38] [0.22] [0.62] [0.79] [3.40] [1.78] [1.49] [0.92]
2-3 2.98"** 1.64" 0.69 1.783* 8.92%* 5.257*** 1.44 1.07
[0.72] [0.38] [0.29] [0.57] [4.37] [2.62] [0.76] [0.56]
4+ 5.90"** 2.90"** 1.24 2.07%* 5.57%* 2.93* 2.04 1.04
[1.81] [0.92] [0.58] [0.71] [3.44] [1.81] [1.22] [0.64]
Age group (ref: 15—
24)
25-34 1.41%* 1.12 2.28%* 1.08 1.21 0.57 3.43"* 2.08
[0.23] [0.18] [0.79] [0.30] [0.62] [0.26] [1.81] [1.04]
35-49 1.53** 1.23 1.77 0.96 1.40 0.81 2.19 2.02
[0.32] [0.24] [0.66] [0.35] [0.88] [0.49] [1.27] [1.17]
Education (ref: none/
primary)
Post-Primary/ 1.43* 1.42* 0.53*" 0.70 1.02 1.00 1.16 1.58
Secondary [0.26] [0.26] [0.16] [0.20] [0.70] [0.625] [0.75] [1.02]
Tertiary/College 1.32 1.97%** 0.22%** 0.75 0.91 0.95 1.29 3.28"
[0.30] [0.40] [0.08] [0.22] [0.64] [0.68] [0.85] [2.17]
Work status and
remuneration (ref:
not employed)
Paid work 1.19 1.35 1.00 1.03 0.86 1.22 1.27 1.13
[0.23] [0.25] [0.30] [0.20] [0.35] [0.50] [0.35] [0.34]
Informal in-kind or 1.11 1.14 2.01** 1.07 0.40 0.59 1.20 1.37
cash paid [0.36] [0.35] [0.69] [0.26] [0.23] [0.37] [0.52] [0.49]
Members in the
household (ref: 1-3)
4-6 0.74 0.77 0.42** 0.77 0.47** 0.48** 1.24 1.37
[0.14] [0.15] [0.18] [0.24] [0.18] [0.16] [0.54] [0.52]
7+ 0.61** 0.68* 0.52* 1.31 0.44 0.50 0.94 0.97
[0.13] [0.146] [0.186] [0.394] [0.242] [0.266] [0.419] [0.430]
Household wealth
tertile (ref: lowest)
Middle 1.03 1.06 1.45 1.16 0.67 1.12 1.26 1.00
[0.23] [0.23] [0.39] [0.32] [0.29] [0.54] [0.45] [0.36]
Highest 0.73 0.89 1.24 0.85 0.43** 1.16 0.90 0.97
[0.18] [0.20] [0.39] [0.25] [0.18] [0.50] [0.27] [0.34]
Residence (ref:
urban)
(Continued)
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Table 2. (Continued)

Kenya Burkina Faso Lagos, Nigeria Kinshasa, DRC
Relative Risk Ratio [Standard Error]
Complete Partial Complete Partial Complete Partial Complete Partial
Household Household Household Household Household Household Household Household
Income Loss Income Loss Income Loss Income Loss Income Loss Income Loss Income Loss Income Loss
Rural residence 0.44"* 0.44"** 0.79 0.56"*
[0.13] [0.11] [0.265] [0.133]
Constant 5.10"** 7.87°% 0.06"** 1.18 2.68 6.85"* 1.96 1.06
[3.01] [4.28] [0.06] [0.53] [2.09] [5.12] [1.48] [0.81]
Observations 5,978 5,978 3,510 3,510 952 952 1,282 1,282

Notes-; Reporting relative risk ratios and bolded values are statistically significant at *** p<0.01, ** p<0.05, * p<0.1; robust standard errors clustered at EA level and
reported in brackets; regressions for Burkina Faso and Kenya include regional fixed effects; control variables measured at baseline (approximately 6 months prior to

COVID survey); all regressions use inverse probability survey weights to account for attrition between rounds and phone ownership.

https://doi.org/10.1371/journal.pone.0260823.t002

writing, however, the Delta variant is fueling a new wave of infections across the African conti-
nent [10]. As access to vaccines is still extremely limited, policy makers are once more making
difficult decisions about implementing lockdowns. This analysis focuses on documenting the
level and distribution of several negative socioeconomic outcomes during the COVID-19 lock-
downs. Our data are only descriptive. We do not infer direct causal links between the COVID-
19 restrictions and the outcomes described here. Even among these four samples, there are dif-
ferences in government policy, COVID-related outreach, agricultural seasonality, health and
economic infrastructure, levels of conflict, baseline wealth, and infection rates. All of these
unobserved factors, and many others, could mediate the impact of COVID-19 restrictions in
unpredictable ways. Nevertheless, even without perfect understanding of the causal pathways,
documenting where the secondary effects of lockdowns were observed in the first wave can
help governments to respond effectively to mitigate the overall social and economic costs of
future restrictions.

Our data reflect a considerable economic contraction during the first wave the pandemic.
Similar to other analyses in African countries [24, 27], we find that the scale of household
income loss is substantial, with over 90% of women reporting that their households lost some
or all of their income during the COVID-19 restrictions in three of our four geographies. The
pattern of income loss diverges from those recorded in the early stage of the pandemic in
Europe and the USA, where poorer households bore the brunt of the economic losses [17, 38].
In three of our geographies, the economic shock was distributed similarly across the pre-pan-
demic wealth spectrum. This aligns with similar findings from national studies in Malawi,
Nigeria, Ethiopia, Uganda and South Africa [24, 27, 29, 31]. However, it diverges from findings
in urban Ethiopia, [28] rural Uganda [30] and in Nigeria [39]. Although Lagos, Nigeria is an
exception in our data as well, showing a clear wealth gradient in complete income loss.

In our two national samples of women aged 15-49, we found that rural households appear
to have experienced lower levels of income loss once household wealth and other sociodemo-
graphic characteristics are controlled for. While we cannot comment on the causal mechanism
here, and we do not have measures of sources of household income, this does align with prior
work suggesting that rural agricultural areas may have experienced less income shock during
the first wave of the pandemic due to lower levels of integration into the non-farm economy
[30, 40]. It bears repeating that this data was collected within the first wave of the pandemic
and it is possible that the patterns described here have evolved, but in the initial wave of
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Table 3. Individual and household factors associated with household food insecurity in Kenya, Burkina Faso, Lagos, Nigeria, and Kinshasa, DRC [Logistic
regression].

Kenya Burkina Faso | Lagos, Nigeria ‘ Kinshasa, DRC
Odds Ratio [Standard Error]

Marital status (ref: Married/In union)

Not Married/In Union 1.24** 0.77 1.60* 1.19
[0.12] [0.32] [0.42] [0.27]

Parity (ref: nulliparous)

1 1.54** 2.18* 2.62°** 1.10
[0.26] [1.00] [0.96] [0.21]

2-3 1.87%%* 1.30 2.04* 1.54*
[0.36] [0.52] [0.86] [0.39]

4+ 2.20"** 1.16 1.52 1.31
[0.48] [0.58] [0.73] [0.37]

Age group (ref: 15-24)

25-34 0.95 0.94 0.63 1.01
[0.11] [0.27] [0.20] [0.27]

35-49 0.81 0.88 0.56 0.55"**
[0.12] [0.32] (0.23] [0.13]

Education (ref: none/primary)

Post-Primary/Secondary 0.80"" 0.72 0.72 0.94
[0.08] [0.24] [0.20] [0.27]

Tertiary/College 0.50"** 0.44"* 0.31%** 0.58
[0.07] [0.18] [0.10] [0.21]

Work status and remuneration (ref: no employment)

Paid work 1.07 0.66* 0.93 1.13
[0.12] [0.16] [0.24] [0.18]

Informal in-kind or cash paid 1.04 1.26 0.77 1.09
[0.15] [0.47] [0.28] [0.32]

Members in the household (ref: 1-3)

4-6 1.16 0.89 1.01 1.22
[0.15] [0.28] [0.26] [0.28]

7+ 1.08 1.01 2.17** 1.50
[0.15] [0.34] [0.72] [0.37]

Household wealth tertile (ref: lowest)

Middle 0.95 0.96 0.53** 0.67**
[0.10] [0.21] [0.11] [0.11]

Highest 0.59"** 0.37"** 0.41"** 0.56""*
[0.08] [0.10] [0.12] [0.11]

Residence (ref: urban)

Rural residence 0.87 1.06
[0.12] [0.32]

Constant 0.53*** 0.05*** 0.43" 0.7
[0.13] [0.03] [0.21] [0.31]

Observations 5,978 3,510 953 1,281

Notes- Reporting odds ratio. Bolded values are statistically significant at *** p<0.01, ** p<0.05, * p<0.1; robust standard errors clustered at EA level and reported in
brackets; regressions for Burkina Faso and Kenya include regional fixed effects; control variables measured at baseline (approximately 6 months prior to COVID

survey); all regressions use inverse probability survey weights to account for attrition between rounds and phone ownership.

https://doi.org/10.1371/journal.pone.0260823.t003
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Table 4. Individual and household factors associated with success accessing health care during COVID-19 restrictions in Kenya, Burkina Faso, Lagos, Nigeria, and
Kinshasa, DRC [LOGISTIC regression].

Kenya Burkina Faso ‘ Lagos, Nigeria ‘ Kinshasa, DRC
Odds Ratio [Standard Error]

Marital status (ref: Married/In union)

Not Married/In Union 1.13 1.22 0.45 0.73
[0.25] [0.84] [0.33] [0.31]

Parity (ref: nulliparous)

1 0.70 3.20 0.88 0.63
[0.22] [2.30] [0.92] [0.27]

2-3 0.72 1.80 0.54 0.35*
[0.21] [1.54] [0.53] [0.19]

4+ 0.63 3.32 1.63 0.18"*
[0.21] [3.41] [1.70] [0.12]

Age group (ref: 15-24)

25-34 0.90 1.41 1.32 1.30
[0.22] [0.86] [1.92] [0.57]

35-49 1.07 0.65 0.72 3.02*
[0.30] [0.48] [1.09] [1.95]

Education (ref: none/primary)

Post-Primary/Secondary 1.37 1.37 5.02* 3.20""
[0.30] [0.89] [4.33] [1.87]

Tertiary/College 1.16 1.77 1.76 2.05
[0.29] [1.28] [1.38] [1.25]

Work status and remuneration (ref: no employment)

Paid work 1.22 0.79 0.72 0.47*
[0.20] [0.25] [0.43] [0.20]

Informal in-kind or cash paid 1.38 0.63 0.88 2.04
[0.37] [0.43] [0.94] [1.47]

Members in the household (ref: 1-3)

4-6 0.95 0.94 0.69 0.90
[0.23] [0.51] [0.70] [0.61]

7+ 0.82 0.34"* 0.29 0.46*
[0.22] [0.17] [0.34] [0.20]

Household wealth tertile (ref: lowest)

Middle 0.40%** 1.26 5.19%* 1.56
[0.09] [0.59] [4.03] [0.78]

Highest 0.51"** 2.16 2.93* 0.70
[0.13] [1.19] [1.89] [0.32]

Residence (ref: urban)

Rural residence 1.43* 1.64
[0.28] [0.62]

Constant 22.79*** 5.55 3.82 4.52
[11.57] [5.87] [7.63] [4.16]

Observations 2,964 1,479 199 395

sk ok

Notes- Measure of access to health care is conditional on reporting a need to access health care; Reporting odds ratios and bolded values are statistically significant at
p<0.01, ** p<0.05, * p<0.1; robust standard errors clustered at EA level and reported in brackets; regressions for Burkina Faso and Kenya include regional fixed effects;
control variables measured at baseline (approximately 6 months prior to COVID survey); all regressions use inverse probability survey weights to account for attrition
between rounds and phone ownership.

https://doi.org/10.1371/journal.pone.0260823.1004
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COVID-19 the household economic contraction appears to be both deep and wide, and occur-
ring largely in the absence of large-scale government income support programs.

Early in the pandemic, the World Food Programme estimated that the number of people
facing food insecurity globally in 2020 would likely nearly double from 135 million to 265 mil-
lion [41]. We find high levels of food insecurity in all four of our geographies. Although we do
not have pre-pandemic measures of food insecurity in our study households, the majority of
respondents who reported household food insecurity also indicated that it had increased dur-
ing the COVID restrictions, and the measures of prevalence are high compared to pre-pan-
demic national measures. Aside from the immediate effect of household income loss, COVID-
19 is disrupting global supply chains, which cuts into both the availability of many foods, and
the ability of food producers in Africa to access global markets. Simultaneously, restrictions on
movement and gatherings can curb the local and informal food markets upon which many
households rely. These multiple threats to the food supply are threatening to generate a nutri-
tional health crisis, even where the worst effects of the COVID-19 pandemic have been
avoided [42, 43]. As in many economic crises, our multivariate analyses show a pattern of
overlapping vulnerabilities, where women who have lower education and lower household
wealth have a higher odds of food insecurity. Moreover, in three of our studied geographies,
women with children appear to be at higher risk of experiencing food insecurity than those
without. Although our study does not directly evaluate children, the implication is that a sig-
nificant percentage of children will suffer food insecurity as a result of the pandemic.

Finally, our findings on health care access are a relative bright spot in the data. By and large,
the women in our study did not report that they struggled to access health care. Prior to this
work, we anticipated that a major area of disruption would be health care. We predicted health
care systems could become stressed by the pandemic, and women would be hampered by
restrictions on movement, economic constraints, and concerns about being exposed to
COVID-19 in health settings. But we largely found that the women across the wealth spectrum
were able to access health care when they needed it. As this analysis is conditional on the
respondent needing health care, it’s possible that this finding is affected by selectivity if there
are meaningful sociodemographic differences in the percentages of women who need health
care. But we also did not find a wealth gradient or urban-rural difference among women
reporting needing health care. As we do not have pre-pandemic measures of need for health
care, it is possible that respondents have differentially adjusted their evaluation of ‘need’ in the
COVID context. But we did not find evidence of women attempting and failing to access
health care at this stage of the pandemic.

Our study does have several limitations. The follow-up survey was conducted as a phone
survey due to the risks of face-to-face interviewing during COVID-19; although we have used
post stratification weights to limit the impact of differential response rates by phone owner-
ship, there remains the possibility of selection bias in our results. Second, our findings are
descriptive only. Although we do have a household wealth measure at baseline, we did not
have measures of food insecurity or household income in our baseline study, as it was designed
as a study of family planning rather than household economics. We are unable to indepen-
dently measure change in food security or health care access compared to pre-COVID. We
rely on women’s subjective evaluations of their own household income, food insecurity and
health care needs during the COVID restrictions. In addition, although the COVID-19 restric-
tions were in place for similar lengths of time in each geography, our interviews began during
the restrictions in two geographies, and approximately 2-3 weeks after they had been fully or
partially lifted in two others. It is hard to anticipate how exactly that might impact respondent
reports or whether any recovery had taken place already in those places where restrictions had
been lifted. Finally, the patterns and impacts captured here reflect only the immediate impact
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of the global economic shock of COVID-19. Since this data was collected, there have been con-
siderable changes in the trajectory of the pandemic globally, including the development of vac-
cines, and the advent of the Delta variant. Further follow up with these households is currently
taking place to examine whether the socioeconomic impacts documented here persist as the
pandemic evolves.

Conclusions

Although descriptive in nature, the findings reported here support some of the concerns of the
global community about the secondary effects of COVID-19 lockdowns in Africa. Food inse-
curity, in particular, is increasing and concentrated among already vulnerable households. But
we also find some patterns contrary to a priori expectations. We find little evidence of popula-
tion level failure of health systems or barriers to health care access. And, contrary to patterns
observed in HICs, the income shock of COVID-19 appears to be distributed similarly across
wealth categories in three of our four samples. Consequently, policy efforts at general eco-
nomic relief may be best designed at the population level, rather than targeted; whereas there
is an urgent need to focus on food support for the poorest households.
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