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Abstract 

Background COVID-19 has delivered an enormous shock to the global economy, triggering the deepest recession 
in eight decades, almost three times as deep as the 2009 global recession. Of all the nations in Africa, Nigeria remains 
one of the nations with a huge and significant impact on the human capital.

Methods Hence, here we employed the recent nationally representative data from Nigeria - the COVID-19 National 
Longitudinal Phone Survey 2020-World Bank Living Standards Measurement Study Integrated Agriculture Survey 
(LSMS-ISA), a harmonized dataset to explore how the COVID-19 induced shocks affected households’ human capital 
development (using health and education outcomes).

Results The results indicate that the COVID-19 induced shocks impact on both health and education in Nigeria. Inter-
estingly, access to social safety nets had a positive association with the health and education outcomes. The study 
concludes that households’ access to social safety nets, particularly during the COVID-19 pandemic aids in the devel-
opment of the nation’s human capital. Therefore, effectively enhancing household’s resilience and strengthening 
human capital development require positive and considerable innovation, maybe over a period of years. Hence, 
just an access to the national social safety nets programs or social programs may not be as effective as expected. 
Therefore, it may not be as successful as intended to just have access to national social safety net programs or social 
programs that contribute or transfer negligible amounts to the vulnerable recipients over short time frames.

Keywords Coronavirus, Education outcomes, Economic recovery, Health outcomes, Social safety nets, Socio-
economic impact, Nigeria

Introduction
The world economy has experienced a tremendous set 
back as a result of COVID-19, causing the deepest global 
recession in eight decades that is almost three times the 
one that began in 2009 [1–3]. With well over four mil-
lion fatalities and millions of people suffering from 
diminished opportunities and disrupted livelihoods, the 
pandemic’s toll on health, education, skills, and human 
life has only continued to rise [4–6]. As a result of the 

accompanying control measures’ significant compromise 
of the numerous factors necessary to generate an appro-
priate supply of accessible labor, health care, education, 
consumption, investment, and labor markets have all 
been severely curtailed [7–9]. Intriguingly, human capital 
remains one of the most inalienable assets an individual 
can hold [10–12].

Human capital is the fundamental asset through which 
individuals become productive member of a society and 
enables the society to thrive [13–15]. Sadly, the COVID-
19 damaged this priceless asset. The COVID-19 pan-
demic left millions of people’s health poor, disrupted the 
education of hundreds of millions of children, exerting 
more negative effects on the developing economies than 
natural disasters, whose toll on physical capital vastly 
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exceeds that on human capital [16–20]. Nigeria, one of 
the SSA countries, was not immune to the detrimental 
effects of the COVID-19, as the pandemic has stunted the 
nation’s economic growth potential due to its effects on 
the health and educational sectors, among other things.

Nigeria’s fundamental challenges (such as high poverty 
rate, poor educational and health qualities among oth-
ers) are quite alarming. Due to this, given the COVID-
19 outbreak, existing fragile progress made in education 
and health and other key SDGs -Ensuring healthy lives 
and wellbeing for all ages (SDG3); Quality Education 
(SDG4); decent work and economic growth (SDG8), 
were reversed. Hence, the 2030 agenda may be difficult 
to reach [21]. Thus, research that will direct investment 
in the health and education sector is crucial as adequate 
infrastructure can be put in place to device means for a 
successful health care and academic exercise in Nigeria. 
In this way, investment in education and health will help 
the Nigeria economy to return to normalcy.

We contribute to the existing body of literature by pre-
senting a theoretical model and empirical findings that 
explore the impact of a sudden health-related shock on 
crucial economic development indicators, particularly 
education and health. While prior research has empha-
sized the overall impact of infectious diseases on the 
economy, it has often overlooked the sectoral implica-
tions of periodic infectious diseases. For example,Smith 
KM, Machalaba CC, Seifman R, Feferholtz Y and Karesh 
WB [22] evaluated the economic impact of infectious dis-
eases within a multi-sectoral context, and [23], examined 
the socio-economic effects of emerging infectious dis-
eases in Africa. Diverging from these studies, our focus is 
specifically on the sudden emergence of a pandemic and 
its economic impacts on specific human capital indica-
tors, with a primary emphasis on education and health in 
the case of our study.

Given this development, the objective of this study is to 
broaden the understanding of the effect of the COVID-
19, and offers a critical reflection that would enhance 
the human capital development in Nigeria. Additionally, 
the study tests the role of access to social safety nets on 
smoothening the effect of the pandemic on households’ 
human capital in Nigeria.

Literature review
There is emerging evidence that the adverse effects of 
COVID-19 permeates the welfare of households and 
human capital development from different channels such 
as disruptions in access to school, loss of job or decrease 
in income, loss of sales from household business, and 
reduced availability for work due to reduced or lack of 
alternative care for children and sick household mem-
bers [21, 24–29]. A joint statement by ILO, FAO, IFAD 

and WHO emphasized the massive loss of livelihoods as 
enterprises suffer existential crises and a significant pro-
portion of the world risk losing their jobs due to the pan-
demic with the informal sector being more at risk as they 
have little to social protection, quality healthcare and 
productive assets [30–32].

With the rising poverty and setbacks on development 
outcomes, the COVI9-19 has been identified as a prob-
lem to the gains on human capital [33–35]. The rise in 
mortality rates associated with the pandemic has trans-
lated to the loss of primary care givers that has further 
made households susceptible to the threats of poverty, 
malnutrition, poor health, depression, violence, and child 
marriage [36, 37]. Children risk being among the biggest 
victims of the pandemic as the country specific orphan-
hood estimates by the Imperial College London revealed 
increasing rates of orphanhood across the globe due to 
COVID-19 [5, 38]. In Nigeria, as of 2021, about 4100 
children in Nigeria have lost at least one primary giver, 
about 4000 have been orphaned while about 4700 have 
lost one or both parents, due to COVID-19 [37, 39, 40].

There is growing body of empirical studies that focused 
on the effect of COVID-19 on households’ livelihoods 
and its adverse effects on human capital investments. In 
assessing access to healthcare, studies such as [36, 41–44], 
identified that existing health inequalities have been fur-
ther aggravated by the pandemic. The decline in income 
levels and increasing poverty among households has fur-
ther strengthened the financial barrier of payments for 
health resulting in both unmet needs and financial hard-
ship for people using health services [45–47]. Reduced 
access to health care has stems from strained health sys-
tems as the health sector remain underfunded globally 
[48] while the number of in-patients remains high due to 
the pandemic.

For education, many governments consider increas-
ing access to education as a main strategy for Human 
capital development [49]. However, with the onset of 
COVID-19, many children have dropped out of school 
[50, 51], and many could not return to the classroom as 
their parents have lost their jobs due to COVID-19 [52]. 
This implies that with the rising poverty, more children 
were at increased risk of dropping out of school or being 
denied access all together. This is evident as several 
empirical studies [12, 53–55], that education expenditure 
increases with family income which has however been on 
the decline in many households due to the pandemic [5, 
56, 57]. With the large number of students out of school, 
the pandemic reduced the possibility of achieving the 
SDG 4 -quality education [21, 58] and its far-reaching 
consequences may reverse the gains made in improving 
global education and the development of human capital 
[5, 21].
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Theoretical framework
The underlying framework of theories employed for the 
analyses of the research is the human capital develop-
ment theory- education, health, and economic growth 
theory. In 1992, Mankiw, Romer, and Weil first aug-
mented Solow RM [59] neoclassical growth model to 
incorporate human capital in education. Knowles S and 
Owen PD [60], further extended the neoclassical growth 
model by incorporating both health and education. Their 
results show a significant statistical relationship between 
health and growth with education having a modest role 
[61]. Additionally, McDonald S and Roberts J [62] sup-
ported the results found by Knowles S and Owen PD [60]. 
Sun et al. [63], affirmed technology and human capital as 
the key driving forces to promote economic growth. They 
proved also that higher workforce human capital led to 
a higher quantity of patents and a higher probability to 
innovate and therefore human health.

More recently, [61, 64], studied the effect of health and 
education on economic growth in MENA economies, 
and the results of his study showed that education has 
a positive and significant effect on economic growth at 
long run. However, health has a negative but negligible 
influence on such growth in MENA countries. As well, 
the findings reported by [65, 66], are different and indi-
cated that growth-oriented policies should favor invest-
ments in education over health. Subsequent to this, 
[65–67], show that both health and education have posi-
tive significant effects on economic growth in China and 
East Asia.

Intervention and the adverse impacts of COVID‑19 shocks
The importance of developing human capacity and its 
ability to have a positive impact on national develop-
ment requires governance that is characterized by pro-
active action, competence, pragmatism, negotiation, and 
political will [68]. According to Loss J [69], Intervention 
is regarded as a comprehensive approach encompass-
ing various elements and activities aimed at achieving 
the desired outcomes of a programme. Loss contends 
that interventions employing multiple strategies are the 
most effective in bringing about the intended and long-
lasting change, as they have the potential to reach a larger 
population through diverse means. By influencing indi-
viduals’ knowledge, attitudes, beliefs, and skills, as well as 
enhancing their social status, and establishing support-
ive environments, policies, and resources, interventions 
facilitate transformative change, according to Loss.

One interventionist approach is targeting strat-
egy. Interventionist strategy is a tool of government in 
enhancing the closing of empowerment gaps or cush-
ioning the impact of a shock such as the COVID-19 

pandemic in the society. The identified gaps are closed 
by targeting mechanism, which is inherently restric-
tive. Every policy has targeting undercurrent [70]. For 
instance, economic, health and education policies target 
the poor and the illiterate during the COVID-19 pan-
demic in Nigeria. It is a focused group policy that deline-
ates population needs. However, in this case targeting is a 
necessary as it enhances efficient management of limited 
resources arising from its goal-oriented character leading 
to access restriction to the non-target group.

Intervention is a people-oriented drive that requires 
all-inclusive approach, its broad application transcends 
numeric characteristic to include economic, educational, 
and health capabilities of the Nigerians during COVID-
19 pandemic. It is only when these conditions are in 
place that well-intended intervention can occur. People-
centered interventions for positive change proceed from 
participation of real target groups and implementing 
agencies that possess requisite skills, competencies, and 
capabilities in policy initiation, implementation, moni-
toring, and evaluation processes. Local populations are 
comprehensively engaged in the entire policy process. 
Leaders, however, have been shaped by the emergent 
focus on governance in ensuring efficiency in the man-
agement of resources such as the provision of social 
safety nets for public good. Importantly, involvement of 
empowered stakeholders and issue-focused approach 
such as the COVID-19 pandemic is rapidly succeeding 
representative participation [68, 71].

Material and methods
Study area
Nigeria is a lower middle-income nation in West Africa 
with a southern boundary that is formed by the Atlan-
tic Ocean’s coastline. Nigeria is a federation made up of 
36 states plus Abuja (Fig. 1), which serves as the Federal 
Capital Territory (FCT) [72–74]. Despite the significance 
of oil exports, agriculture continues to be the backbone of 
the economy, employing 36.5% of all laborers and provid-
ing a substantial source of income for the majority of the 
population. More so, according to estimates from Nicho-
las & Patrick (2015), 52% of Nigeria’s population lives in 
rural areas, compared to 48% of urban people. Despite a 
recent economic downturn, the agriculture sector’s value 
added—21% of GDP—remains comparatively strong [73]. 
The nation touts having Africa’s greatest economy, with 
a US$479 billion projected GDP. With oil and mining 
excluded, GDP growth is predicted to increase by 6.1%, 
thanks to robust performances in professional services, 
business, and agriculture. The primary exports of the 
nation are crude oil, petroleum by-products, cocoa, and 
rubber.
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According to estimates, oil and gas revenue has 
decreased by 14.4% since 2013. About 90% of Nigeria’s 
exports and 75% of its budgetary income come from 
oil. On February 27, 2020, Nigeria reported its first 
case of COVID-19. Since then, the illness’s prevalence 
and fatality rate have steadily increased [75, 76]. Since 
they provide care and are therefore susceptible to the 
disease, healthcare personnel were crucial in the fight 
against COVID-19 infection [75, 77]. Thus, in order 
to slow the spread of the pandemic, Nigeria, like other 
nations, implemented a partial or total lockdown [75]. 
Additionally, the pandemic shocks and associated eco-
nomic disruptions on the already precarious progress 
made in education and health as well as other crucial 
SDGs 3, 4, and 8 in Nigeria have caused the previously 
obtained progress to be undone, which further impedes 
favorable outcomes for the development of human cap-
ital. Therefore, achieving the SDGs in Nigeria may be 
challenging under the 2030 Agenda [21].

Data and descriptive statistics
Our primary data originated from the Nigerian Liv-
ing Standards Measurement Study Integrated Agri-
culture Survey (LSMS-ISA), which was conducted by 
the World Bank and the Nigerian Bureau of Statistics. 
We used data from 4 rounds of longitudinal house-
hold surveys: 1 pre-COVID-19 in-person survey and 
3 post-COVID-19 phone surveys (rounds 1, 3, and 8 
of the surveys primarily take into account the shocks 
variable). The dataset is robust, representative and offer 
in-depth details on the characteristics, shocks, educa-
tion, health, and livelihood outcomes of individuals and 
households. Pre-COVID-19 survey data were primar-
ily gathered in January and February 2019, and post-
COVID-19 phone survey data were primarily gathered 
between April and November, 2020. The 2019 LSMS-
ISA survey’s post-COVID-19 survey sought to fol-
low up on the households surveyed there. In the most 
recent interview round (2019), 4976 households made 

Fig. 1 Geographical locations showing the 34 states affected by COVID-19 in Nigeria
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up the overall sample, and 99.2% of them gave phone 
numbers.

A random sample of 3000 homes was chosen for the 
phone survey from among those possessing phone 
numbers. About 69% of the households were success-
fully reached while 94% (1958) of these households were 
able to conduct successful interviews (Nigerian Bureau 
of Statistics and World Bank, 2020; World Bank, 2020). 
After data cleaning and mining, we were able to get 1725 
households, which serves as our final sample. Data from 
the phone survey and the prior round were then com-
bined to generate a household-level panel data set. A 
sum of 6900 were produced by our team. We present in 
Table 1, our outcome (health and education) and interest 
variables.

Empirical strategy and model specification
In this section, we describe the empirical methodology 
and specification used to pinpoint the effects of COVID-
19-induced shocks on households, with a focus on the 
consequences for the growth of household human capi-
tal. We were interested in both the immediate impact 
of COVID-19-induced shocks as well as how much it 
impacted the growth of household human capital. Stud-
ies on human capital distinguish between transient and 
permanent shocks [78–82]. These shocks’ theoretical 
impact and choices for how to respond vary. For instance, 

if we think that COVID-19-induced shocks (such los-
ing a job or experiencing other financial difficulties) 
decrease children’s attendance at school and may lead to 
an increase in child labor, participation outcomes (with a 
stronger expectation among the poor), a permanent neg-
ative shock to increase child labor is expected, especially 
for children in poor households.

On the other hand, social safety nets can be a useful 
instrument for mending temporary shocks. Instead, due 
to the frequently irreversible effects of interruption in 
education, lowering a child’s attendance at school in reac-
tion to a transient shock has significant negative effects 
on the development of human capital. In this study, we 
concentrated on temporary shocks, which were repre-
sented by two distinct variables. First, a dummy variable 
that captured whether a household had experienced at 
least one of the identified shocks in the data set was used 
to measure shocks. Second, we calculated the magnitude 
of the shocks and the variety of shocks that the house-
holds had to deal with (we go into more depth about 
these shocks’ features later).

The shocks that are specifically available in the data 
and used include job loss, theft/looting of money and 
other property, an increase in the price of farming/
business inputs, an increase in the price of farming/
business output, a disruption of livelihood activities, 
an increase in the price of major food items consumed, 

Table 1 Summary statistics of the outcome and interest variables (Pooled sample)

Variables Mean Standard 
deviation

Outcome variables
 Health
  Access to medical services during COVID-19, 0/1 0.32 0.20

  Ability to pay for the medical, 0/1 0.20 0.19

 Education
  Engagement in any education activities during COVID-19 0.63 0.11

  Ability to pay for session lesson tutor for the children, 0/1 0.07 0.02

  Ability to use mobile learning application, 0/1 0.20 0.01

  Listen to educational programme on radio, 0/1 0.16 0.04

Interest variables – Shocks induced by COVID‑19
 Shock count (number) 2.60 1.51

 At least one shock 0.94 0.23

 Job loss of household head 0.14 0.11

 Theft/looting of cash and other property 0.10 0.30

 Increase in price of farming/business inputs 0.64 0.22

 Fall in the price of farming/business output 0.16 0.01

 Disruption of livelihood activities 0.20 0.39

 Increase in price of major food items consumed 0.89 0.31

 Illness or death of income earning member of household 0.16 0.03

 Observations 6840



Page 6 of 16Omotayo and Ogunniyi  International Journal for Equity in Health           (2024) 23:30 

and illness, injury, or death of a household income 
earner. In addition to other control variables, we 
looked at how social safety net accessibility affected 
the result variables. In light of this, we anticipate that 
improved access to social safety nets will slightly miti-
gate the impact of transient shocks. The policy rami-
fications of this finding are important; increasing 
household access to social safety nets can help lessen 
the impact of shocks caused by COVID-19 and subse-
quently lower ineffectively high levels of poor human 
capital. We examined the effect of COVID-19 induced 
shocks on household human capital development. Our 
basic specification is:

Where the subscripts represents individuals (i) , living 
in households (j) , and survey rounds were represented 
by (t = 1, . . . ,T ) ; HCDijt is the human capital devel-
opment indicators, Covidshockijt is our measure of the 
COVID-19 induced shocks (discussed in detail in the 
next section), and Xijt contains a set of controlling vari-
ables which the individual, household, and community 
characteristics. We expect transitory shocks to lead to 
a decrease in human capital development especially if 
the social safety nets are limited or non-existent, i.e. we 
expect β2 > zero.

By way of construction, we first estimated this equa-
tion using OLS, pooling all rounds of our panel sur-
vey and allowing for household-level clustering. There 
are numerous possible dimensions of selection along 
unobservable factors, even though this specification 
accounts for a large variety of observable individual 
and family traits and includes community dummies. 
Poor households, for instance, may be more suscepti-
ble to COVID-19-induced shocks because they are less 
equipped to deal with their effects and may lack the 
resources to do so, while also being more likely to send 
their children to work because, prior to COVID-19, 
many (especially in rural areas) may have been send-
ing their children to formal education. To address the 
problem of selection on unobservable, we will allow for 
fixed effects and estimate the following:

where αj , δt , γw , represents the household fixed effects, 
time fixed effects, and a fixed effects survey. Therefore, 
within-household variation adjusting for time and survey 
round effects was used to estimate the model. Keep in 
mind that at the home level, fixed effects include unob-
servable qualities at the community level. We cannot, 
however, rule out time-varying unobservable household-
level factors.

(1)HCDijt = β0 + β1Xijt + β2Covidshockijt + εijt

(2)
HCDijt = αj + δt + γw + β1Xijt + β2Covidshockijt + εijt

Results and discussion
Respondents’ socio‑economic characteristics
We present in Table  2 the descriptive statistics of 
the respondents. The result shows that 15.35% of the 
respondents falls within the age category of between 18 
and 35 years. This age range represents the African Union 
definition of youth in Africa. The result suggests that evi-
dence from this study can be apply to both the youth and 
adult. More than 80% of the respondents were male and 
suggesting that most of the households are male-headed 
which is not a deviation from expectation that most 
households in Africa are headed by male [83–85].

Regarding sector of residence, the study shows that 
approximately 61% of the respondent are living in the 
urban sector. The probable reason may not be discon-
nected from the fact that the study was conducted via 
phone survey which may be more realistic to carry out 
in the urban area compare to the rural area which may 
have difficulty on mobile network provision. More than 
70% of the respondents were married while 10.79% are 
single. Meanwhile, 57.63% of the households have a size 
of members between 6 and 10 household members. The 
average household size is 6.47 with a standard devia-
tion of 3.79. Regarding education of the respondents, 
35.26% of the respondent obtained primary education 

Table 2 Description of the respondents

Variable Description Number Percentage (%)

Age Range 18–35 1,060 15.36

36–45 1,768 25.62

46–55 1,585 22.97

55–65 1,201 17.41

Above 65 1,286 18.64

Average

Gender Female 1,146 16.75

Male 5,694 83.25

Sector Rural 60.89 4,199

Urban 39.11 2,697

Marital Status Married 4950 72.37

Divorced 178 0.26

Widowed 1134 16.58

Single 738 10.79

Household Size 1–5 2069 30.26

6–10 3941 57.63

11–15 666 9.74

Above 15 162 2.37

Average = 6.47, SD = 3.79
    Education No Formal Education 1205 17.63

Primary 2412 35.26

Secondary 1566 22.89

Tertiary 1657 24.22



Page 7 of 16Omotayo and Ogunniyi  International Journal for Equity in Health           (2024) 23:30  

while 24.22% has obtained tertiary education, these 
statistics are I consonance with existing literature from 
Nigeria [84–86].

Shocks experienced by the households due to COVID‑19 
pandemic
The result shows that 94% of the household’s experi-
ence at least one of the COVID-19 induced shocks. 
The results suggest that the respondents are 9 out of 
10 of the respondents were affected by the COVID-19 
pandemic. As shown in Fig. 2, the highest (89%) shock 
experienced was associated to increase food prices fol-
lowed by increase in price of farming/business inputs 
(64%). The average COVID-19 induced shocks experi-
enced by the households is 2.69, indicating each house-
hold experience approximately 3, COVID-19 induced 
shocks (Table  1), this conforms with the findings of 
[87].

Measurement of output variables
The focus of measuring human capital development on 
this study focused on education and health outcomes. 
Firstly, we measure the health outcomes using two vari-
ables (1) Access to medical services by the household 
members (2) Ability to pay for the medical services by the 
household. The result shows that 32% of the households 
had access to medical services during COVID-19 (the 
trend from different rounds of survey will detailed later) 
while 20% were able to afford. The Fig. 3 depicts that the 
challenge is more of affordability rather than accessibility.

Gender distribution of percentage to the health indicators
We present in Fig. 4 the gender distribution of respond-
ents based on the health indicators. For both two indica-
tors, the result shows that the male-headed households 
were able to access and afford medical services compared 
to female-headed counterparts. Studies has shown that 
accessing basic amenities, male-headed households have 
a higher probability of accessing good medical health 
compared to female counterparts [88–90].

Percentages of measures of education indicators
Secondly, we measured the education outcomes using 
four variables – (1) Engagement in any education activi-
ties during COVID-19 (2) Ability to use mobile learn-
ing application (3) Ability to pay for session lesson tutor 
for the children (4) Listen to educational programme on 
radio by the children. Regarding the educational out-
come, 63% of the children in the household were able to 
had educational engagement but only 7% were able to 
afford to pay for home tutor. The use of mobile learning 
application is significantly low among the respondents 
which perhaps may suggest the level of economic status 
of the households [91]. Figure 5 shows that just 2% of the 
respondents has children that use mobile learning appli-
cation in Nigeria during the COVID-19 pandemics.

Gender distribution of percentage “yes” to the education 
indicators
Furthermore, Fig.  6 depicts the gender distribution of 
respondents based on the education indicators. The 
outcomes were disaggregated on gender basis using 

Fig. 2 Distribution of shocks experienced by the household due to COVID-19 pandemic
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four variables – (1) Engagement in any education activi-
ties during COVID-19 (2) Ability to use mobile learn-
ing application (3) Ability to pay for session lesson tutor 
for the children (4) Listen to educational programme 
on radio by the children. Across the four indicators, the 
result shows that the households headed by males were 
able to access and afford educational services compared 
to female-headed counterparts. This conforms with 
previous studies that accessing basic amenities such as 

education, male-headed households have a higher prob-
ability of accessing good educational facilities compared 
to their female counterparts [92–95].

Health outcomes of the participants
Equations  (1) and (2) shows how health outcomes have 
varied with the shocks induced by COVID-19 pandemic. 
Table 3 shows the implications of the shocks induced by 
the spread of the pandemic on the households’ health 

Fig. 3 Percentages of measures of health indicators

Fig. 4 Gender distribution of percentage “Yes” to the health indicators
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Fig. 5 Percentages of measures of education indicators

Fig. 6 Gender distribution of percentage “yes” to the education indicators



Page 10 of 16Omotayo and Ogunniyi  International Journal for Equity in Health           (2024) 23:30 

outcomes, measured as binary indicators of access to 
medical services, and ability to pay for medical services. 
The overall health outcomes were also measured by 
reporting positive in the two binary outcomes. The num-
ber of shocks experienced by households due to COVID-
19 pandemic for each household are transformed using 
an inverse hyperbolic sine transformation, to accommo-
date those households with zero reported shocks.1

The interaction between shocks and access to social 
safety nets dummy captures the mediating effects in the 
evolution of our outcomes of interest associated with 
varying exposure to the spread of the pandemic. A nega-
tive and significant coefficient shows that households 
registering higher numbers of shocks are likely to experi-
ence greater decrease in the probability of positive health 
outcomes. The coefficients in Table  3 show that experi-
encing at least one of the shocks induced by COVID-19 
cases is associated with probability of households’ inabil-
ity to pay for medical services. Correspondingly, experi-
encing at least one of the shocks induced by COVID-19 
pandemic is associated with a significant decrease in the 
aggregate health outcomes indicator.

The results show that the shocks reduce the probabil-
ity of having good health outcome by 28.8%. More so, we 
mediated the role of access to social safety nets (SSN) by 
interacting the dummy variable of the shocks with access 
to SSN. The results show a positive and significant asso-
ciation with the health indictors. The result suggests that 
access to social safety nets plays a cushioning effect of 
the negative effect of shocks induced by COVID-19 pan-
demic, this corroborates similar studies in the developing 
nations [23, 87, 97–99].

We further report in Table 4 the results of the associa-
tion of the intensity of the shocks induced by COVID-
19 pandemic and health outcomes using the numbers 
of shock experienced. To facilitate this, we counted the 
number of positive response to shock i.e. households 
assuming a value of 1 if experience a shock. A negative 
and significant coefficient shows that households reg-
istering higher numbers of shocks are likely to experi-
ence greater decrease in the probability of good health 
outcomes. Unlike the dummy estimation, the number of 
shocks is negatively and significantly associated with all 
the two health indicators and subsequently health out-
comes. The result suggests a higher association even in 
term of the coefficients. For instance, Table 4 shows that 
intensity of shocks induced by COVID-19 pandemic is 
negatively and significantly associated with access to 

Table 3 Effect of COVID-19 induced shocks on health outcomes: Dummy (At least one shock)

Standard errors in parentheses
*** p < 0.01
** p < 0.05
* p < 0.1

Variables (1) Access to medical services (2) Ability to pay for medical services (3) Health

Gender (1 = male) 0.685*** 0.270 0.227***

(0.158) (0.206) (0.0812)

Age -0.001 -0.002 -0.003

(0.003) (0.005) (0.001)

Household size 0.0974*** 0.00751 0.0690***

(0.0191) (0.0210) (0.00825)

Primary occupation (1 = agriculture) -0.0950 -0.123 -0.124*

(0.142) (0.173) (0.0653)

Shock (dummy) -0.175 -0.110*** -0.188**

(0.294) (0.017) (0.114)

Social safety nets [SSN] (1 = yes) 0.0529*** 0.152*** 0.542***

(0.00398) (0.0022) (0.080)

Shock * SSN 0.111*** 0.202*** 0.211***

(0.005) (0.001) (0.009)

Other controls YES YES YES

Round FE YES YES YES

Observations 6,840 6,840 6,840

Number of round 4 4 4

1 As we have large positive values of shocks for most households, such a 
transformation is expected to be innocuous (e.g., [96]). 
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medical services and ability to pay for medical bills, sug-
gesting the doubling or increase in the number of shocks 
induced by COVID-19 pandemic reduce probability of 
health outcomes.

Similarly, the result suggests that increase in the num-
ber of shocks induced by COVID-19 pandemic is asso-
ciated with a significant decrease in the aggregate health 
outcomes indicator. The result is consistent with the 
finding of [100, 101] suggesting that shocks (such as the 
one induced by COVID-19 pandemic) reduced access to 
healthcare services when household members are con-
fronted with an illness. To jointly examine the meditating 
effects of COVID-19 induced shocks and access to social 
safety nets, we interact the variables to estimate the asso-
ciation with the health outcomes. The result suggests a 
weaker significant but positive association of the inter-
acted variable with the health outcomes.

The weaker significant association may be pointing to 
the fact that as the intensity of shocks is increasing, just 
an access to a social safety nets may not be sufficient to 
cushion the negative effects induced by the pandemic 
rather the depth and value of the social safety nets may 
be appropriate to match the intensity of the shocks. Col-
lectively, our findings suggested, similar to the study of 
[102] that effectively boosting household resilience may 

require significant transfers perhaps over multiple years. 
Hence, just an access to the national social safety nets 
programs or social programs that contribute or transfer 
insignificant amounts to beneficiaries over limited time 
horizons may not be effective as expected.

Education outcomes of the respondents
Reduction in household income and purchasing capac-
ity is one of the most significant pathways through which 
the COVID-19 pandemic can affect household non-
food expenditure [87, 103, 104]. Results in Table  5 and 
6 shows the implication of the spread of the pandemic 
through the shocks induced on education outcomes. 
The education outcomes were captures using 4 indica-
tors (1) Engagement in any education activities during 
COVID-19 (2) Ability to use mobile learning application 
(3) Ability to pay for session lesson tutor for the children 
and (4) Listen to educational programme on radio by the 
children.

As expected, the spread of the COVID-19 pandemic 
through the induced shocks is associated with a signifi-
cant reduction in education indicators and aggregated 
education outcomes [105, 106]. The results show that 
all the indicators, except the coefficient of listening to 
educational programme on radio by the children, were 

Table 4 Effect of COVID-19 induced shocks on health outcomes: Extent (Number of shocks)

Standard errors in parentheses
*** p < 0.01
** p < 0.05
* p < 0.1

Variables (3) (4) (5)
Access to medical services Ability to pay for medical services Health

Gender (1 = male) 0.706*** 0.361* 0.176**

(0.159) (0.210) (0.0818)

Age -0.000763 -0.00459 -0.000949

(0.00398) (0.00523) (0.00200)

Household size -0.0995*** 0.0302 -0.0606***

(0.0193) (0.0222) (0.00831)

Primary occupation (1 = agriculture) -0.107 -0.104 0.0872

(0.142) (0.174) (0.0659)

Shock (count) -0.338*** -0.544*** -0.771***

(0.0047) (0.0421) (0.0180)

Social safety nets (1 = yes) 0.0885*** 0.053*** 0.055***

(0.0103) (0.0122) (0.0001)

Shock * SSN 0.256* 0.133* 0.201*

(0.145) (0.800) (0.116)

Other controls YES YES YES

Round FE YES YES YES

Observations 6,840 6,840 6,840

Number of round 4 4 4
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significant and negatively associated with health out-
comes. The result shows a higher coefficient for the 
association of shocks on ability of household to pay for 
session lesson tutor for the children. The result suggests 
that the children in the household will have reduced 
probability of having a session lesson with a tutor for at 
least 57.3% and 40.2% for engagement in any education 
activities if the household experience at least one of the 
shocks induced by COVID-19 pandemic. Similarly, the 
shocks shown a negative association with aggregate edu-
cation outcomes. The results suggest that, overall, house-
hold that experience at least one of the shock will less 
likely to have adequate education outcomes compare to 
household without any of the shocks which corroborates 
existing literature [6, 95, 107, 108].

In most cases, the primary objective of social safety 
nets programs is to improve poor households’ resilience 
through addressing food and non-food insecurity while 
reducing vulnerability to various types of shocks [87, 
109]. Expectedly, the access to social safety nets indicate 
a positive and consistent association with the education 
outcomes. The estimate shown in Table  5 consistently 
shows that access to social safety net improve educa-
tion outcomes in all the indicators [95]. The results sug-
gest that those children in households who receive social 

support experience a significant increase in the likeli-
hood of engagement in any education activities during 
COVID-19 and ability to use mobile learning applica-
tion. In addition, the result suggests that social safety 
nets may likely cushion effect associated with COVID-19 
pandemic by increasing the probability of the households 
to be able to pay for session lesson tutor for the children 
and also listen to educational programme on radio by the 
children.

In addition, the interaction of the two dummy variables 
of interest—experience of any shocks and access to social 
safety—were found to be positively associated with edu-
cation outcomes despite the spread of the pandemic and 
associated lockdowns. The results show that despite the 
shock induced by the pandemic, the probability to pay 
for the service of a tutor increase by 14.3% suggesting a 
moderating effect of access to the social safety nets. The 
likelihood to engage in any education activities during 
the pandemic for the children despite the shock induced 
by the pandemic increase by 10%. The result suggests 
consistent association of the interacted variables and the 
education outcome.

In the same vein, the health outcomes reported in 
Table 6 shows the results of the association of the inten-
sity of the shocks induced by COVID-19 pandemic and 

Table 5 Effect of COVID-19 induced shocks on education outcomes: Dummy (At least a shock)

Standard errors in parentheses
*** p < 0.01
** p < 0.05
* p < 0.1

Variables (1) (2) (3) (4) (5)
Engage Tutor Mobile Radio Education

Gender (1 = male) 0.273*** 0.277* -0.0284 0.133 0.216***

(0.0977) (0.157) (0.192) (0.147) (0.0810)

Age -0.0002 0.001 0.005 0.004 -0.002

(0.00254) (0.00386) (0.00489) (0.00369) (0.00198)

Household size -0.041*** -0.0154 0.0182 0.00784 0.117***

(0.00946) (0.0147) (0.0174) (0.0136) (0.00883)

Primary occupation (1 = agriculture) -0.378*** 0.0204 -0.173 -0.450*** -0.181***

(0.0758) (0.111) (0.141) (0.104) (0.0651)

Shock (dummy) -0.402*** -0.573** -0.302*** -0.181 -0.394***

(0.132) (0.247) (0.005) (0.554) (0.115)

Social safety nets (1 = yes) 0.1124*** 0.2204*** 0.0411*** 0.1874*** 0.585***

(0.002) (0.001) (0.0112) (0.022) (0.0768)

Shock * SSN 0.100*** 0.143*** 0.271*** 0.223*** 0.459***

(0.005) (0.001) (0.014) (0.021) (0.022)

Other controls YES YES YES YES YES

Round FE YES YES YES YES YES

Observations 6,840 6,840 6,840 6,840 6,840

Number of round 4 4 4 4 4
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education outcomes using the numbers of shock expe-
rienced. Similar method was used to facilitate this, we 
counted the number of positive response to shock i.e. 
households assuming a value of 1 if experience a shock. 
Correspondingly, there is negative associations in all the 
indicators of education outcomes and positive associa-
tion for the access to safety nets as shown in Table 6.

However, there is a twist on the association of the edu-
cation outcomes and the interaction of the intensity of 
shocks induced by COVID-19 pandemic and access to 
social safety nets. Except for listening to educational pro-
gramme on radio by the children, none of the education 
indicators were significantly associated with the interac-
tion between access to social safety nets and intensity of 
shocks induced by COVID-19 pandemic. Although the 
coefficients were positive but they were insignificant. The 
probable reason for this can be explained in the context 
of expenditure prioritization. In the face of competition 
for the limited household resources, food related expend-
iture may take higher priority than non-food expenditure.

Meanwhile, for non-food expenditure, health related 
expenditure may take higher priority than education 
[110, 111]. Hence, with many conflicting demands for 
household resources, the effect of the social safety nets 
may not be adequate if the depth and value of the social 

support to mitigate the huge negative impacts by the by 
COVID-19 pandemic. This further intensify the points 
on the mediating role of social safety nets. This further 
reiterates the consistency and value of emergency social 
safety nets to cushion the negative impacts of shocks 
such as COVID-19 pandemic.

Conclusion and policy recommendation
We utilised up-to-date nationally representative data 
from Nigeria to examine the impact of COVID-19 pro-
duced shocks on the development of families’ human 
capital, using health and education outcomes as indica-
tors. We examined the extent to which access to social 
safety nets helps mitigate the adverse impacts of shocks 
caused by the COVID-19 pandemic. Our analysis indi-
cates that the disruptions caused by the rapid spread 
of the pandemic had substantial impacts on the health 
and education outcomes reported by the households in 
our sample. Notably, having access to social safety nets 
was found to have a beneficial correlation with health 
and education outcomes. The outcomes of the inter-
play between access to social safety nets and shocks 
generated by the COVID-19 pandemic were inconclu-
sive when considering a dummy variable to measure 
the shocks, as well as when accounting for the amount 

Table 6 Effect of COVID-19 induced shocks on education outcomes: Extent (Number of shocks)

Standard errors in parentheses
*** p < 0.01
** p < 0.05
* p < 0.1

Variables (1) (2) (3) (4) (5)
Engage Tutor Mobile Radio Education

Gender (1 = male) 0.254*** 0.207 -0.0399 0.0573 0.198**

(0.0979) (0.158) (0.193) (0.149) (0.0811)

Age -0.000358 0.00237 0.00588 0.00534 -0.00275

(0.00254) (0.00387) (0.00489) (0.00369) (0.00198)

Household size -0.0428*** -0.0283* 0.0170 -0.00478 0.115***

(0.00950) (0.0152) (0.0175) (0.0140) (0.00888)

Primary occupation (1 = agriculture) -0.389*** -0.0564 -0.186 -0.377*** -0.190***

Shock (count) -0.485** -0.186*** -0.259*** -0.197*** -0.1544***

(0.0202) (0.0306) (0.0399) (0.0292) (0.0177)

(0.0763) (0.112) (0.143) (0.105) (0.0652)

Social safety nets (1 = yes) 0.300*** 0.220*** 0.133*** 0.322*** 0.589***

(0.0225) (0.0115) (0.021) (0.025) (0.0797)

Shock * SSN 0.330 0.444 0.599 0.223*** 0.859

(0.322) (0.322) (0.711) (0.001) (0.810)

Other controls YES YES YES YES YES

Round FE YES YES YES YES YES

Observations 6,840 6,840 6,840 6,840 6,840

Number of round 4 4 4 4 4
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of shocks experienced. Nevertheless, when it comes 
to health outcomes, the combined variables were dis-
covered to have a favourable albeit feeble correlation. 
The findings indicate that while access to social safety 
nets can help alleviate the adverse impacts of COVID-
19 shocks, it is important to ensure the long-term 
viability of this mediating function. Regarding the edu-
cation result, only one of the four education indicators 
showed significant interaction variables, specifically 
the children’s engagement in listening to educational 
programmes on the radio. Nevertheless, the impact of 
social safety nets on the overall education outcome was 
determined to be beneficial, albeit not statistically sig-
nificant. Our findings indicate that effectively enhanc-
ing the ability of households to withstand and recover 
from shocks, as well as encouraging the development of 
human skills, may necessitate substantial and innova-
tive measures that could span several years. Therefore, 
mere access to national social safety nets programmes 
or social programmes that provide little sums of assis-
tance to recipients for a short period of time may not 
provide the desired results.

Acknowledgements
The first author acknowledge the African Economic Research Consortium 
(AERC) for the technical and financial supports for this research. In addition, 
the suggestions, comments and inputs from stakeholders at the “BMGF 
Human Capital Development Workshops” are gratefully acknowledged.

Authors’ contributions
A.O.O and A.I.O. participated in concept and study design. Both authors 
contributed to data acquirement and analysis. They both performed results 
interpretation and manuscript draft. The two authors read and approved the 
final manuscript before publication.

Funding
Open access funding provided by North-West University. With support from 
the World Bank (Washington DC.), the African Economic Research Consortium 
(AERC), Nairobi, Kenya, the fund (Grant No. AE/FAC/21-031) for the conduct of 
this study was granted. Comments and constructive criticisms (on the previ-
ous version of the manuscript) by the anonymous reviewers are appreciated.

Availability of data and materials
The data used in this study is not publicly available due to the confidential 
policy but are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This article does not include any studies involving experimentation on human 
participants or animals. Therefore, ethic approval and consent to participate 
was not applicable since the dataset was from a secondary source.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 25 May 2023   Accepted: 1 February 2024

References
 1. Dieppe A. Global productivity: trends, drivers, and policies. Washington, 

D.C.: World Bank Publications; 2021.
 2. Krstic K, Westerman R, Chattu VK, V Ekkert N, Jakovljevic M. Corona-

triggered global macroeconomic crisis of the early 2020s. Washington, 
D.C.: Multidisciplinary Digital Publishing Institute; 2020.

 3. Cheema MA, Faff R, Szulczyk KR. The 2008 global financial crisis and 
COVID-19 pandemic: how safe are the safe haven assets? Int Rev Financ 
Anal. 2022;83:102316.

 4. Rasul G, Nepal AK, Hussain A, Maharjan A, Joshi S, Lama A, Gurung P, 
Ahmad F, Mishra A, Sharma E. Socio-economic implications of Covid-19 
pandemic in South Asia: emerging risks and growing challenges. Front 
Sociol. 2021;6:629693.

 5. Unicef. Averting a lost COVID generation: a six-point plan to respond, 
recover and reimagine a post-pandemic world for every child. Washing-
ton, D.C.: UNICEF; 2020.

 6. Schady N, Holla A, Sabarwal S, Silva J. Collapse and recovery: how the 
COVID-19 pandemic eroded human capital and what to do about 
it. Washington, D.C.: World Bank Publications; 2023.

 7. Kumar P, Singh S, Pandey A, Singh RK, Srivastava PK, Kumar M, Dubey 
SK, Sah U, Nandan R, Singh SK. Multi-level impacts of the COVID-19 
lockdown on agricultural systems in India: the case of Uttar Pradesh. 
Agric Syst. 2021;187:103027.

 8. Khan SAR, Razzaq A, Yu Z, Shah A, Sharif A, Janjua L. Disruption in food 
supply chain and undernourishment challenges: an empirical study in 
the context of Asian countries. Socioecon Plann Sci. 2022;82:101033.

 9. Settersten RA Jr, Bernardi L, Härkönen J, Antonucci TC, Dykstra PA, 
Heckhausen J, Kuh D, Mayer KU, Moen P, Mortimer JT. Understanding 
the effects of Covid-19 through a life course lens. Adv Life Course Res. 
2020;45:100360.

 10. Waldinger F. Bombs, brains, and science: The role of human and 
physical capital for the creation of scientific knowledge. Rev Econ Stat. 
2016;98:811–31.

 11. John K, Ni X, Zhang C. Inalienable Human Capital and Inevitable Corpo-
rate Payouts. 2023. Available at SSRN: https:// ssrn. com/ abstr act= 39109 
44 or https:// doi. org/ 10. 2139/ ssrn. 39109 44.

 12. Ajefu JB, Demir A, Rodrigo P. Covid-19-induced Shocks, Access to Basic 
Needs and Coping Strategies. Eur J Dev Res. 2023;35:1347–68. https:// 
doi. org/ 10. 1057/ s41287- 023- 00584-y.

 13. Kefela GT. Knowledge-based economy and society has become a vital 
commodity to countries. Int NGO J. 2010;5:160–6.

 14. Storper M, Scott AJ. Rethinking human capital, creativity and urban 
growth. J Econ Geogr. 2009;9:147–67.

 15. Serageldin I, Grootaert C. Defining social capital: an integrating view 
1. In: Evaluation & Development. Washington, D.C.: Routledge; 2017. p. 
201–217.

 16. McNeely JA. Nature and COVID-19: The pandemic, the environment, 
and the way ahead. Ambio. 2021;50:767–81. https:// doi. org/ 10. 1007/ 
s13280- 020- 01447-0.

 17. Gulseven O, Al Harmoodi F, Al Falasi M, ALshomali I. How the COVID-19 
Pandemic Will Affect the UN Sustainable Development Goals? 2020. 
Available at SSRN: https:// ssrn. com/ abstr act= 35929 33 or https:// doi. 
org/ 10. 2139/ ssrn. 35929 33.

 18. Ahmed S, Taqi HMM, Farabi YI, et al. Evaluation of Flexible Strategies 
to Manage the COVID-19 Pandemic in the Education Sector. Glob J 
Flex Syst Manag. 2021;22(Suppl 2):81–105. https:// doi. org/ 10. 1007/ 
s40171- 021- 00267-9.

 19. Rukasha T, Nyagadza B, Pashapa R, Muposhi A. Covid-19 impact on 
Zimbabwean agricultural supply chains and markets: a sustainable 
livelihoods perspective. Cogent Social Sciences. 2021;7:1928980.

 20. Heim C, Heim C. Resilient relationships: techniques for surviving hyper-
individualism, social isolation, and a mental health crisis. Washington, 
D.C.: Taylor & Francis; 2023.

 21. Fagbemi F. COVID-19 and sustainable development goals (SDGs): an 
appraisal of the emanating effects in Nigeria. Res Global. 2021;3:100047.

 22. Smith KM, Machalaba CC, Seifman R, Feferholtz Y, Karesh WB. Infectious 
disease and economics: the case for considering multi-sectoral impacts. 
One Health. 2019;7:100080.

 23. Mnyanga M, Chirwa GC, Munthali S. Impact of safety nets on household 
coping mechanisms for COVID-19 pandemic in Malawi. Front Public 
Health. 2022;9:2442.

https://ssrn.com/abstract=3910944
https://ssrn.com/abstract=3910944
https://doi.org/10.2139/ssrn.3910944
https://doi.org/10.1057/s41287-023-00584-y
https://doi.org/10.1057/s41287-023-00584-y
https://doi.org/10.1007/s13280-020-01447-0
https://doi.org/10.1007/s13280-020-01447-0
https://ssrn.com/abstract=3592933
https://doi.org/10.2139/ssrn.3592933
https://doi.org/10.2139/ssrn.3592933
https://doi.org/10.1007/s40171-021-00267-9
https://doi.org/10.1007/s40171-021-00267-9


Page 15 of 16Omotayo and Ogunniyi  International Journal for Equity in Health           (2024) 23:30  

 24. Ajibo H. Effect of COVID-19 on Nigerian socio-economic well-being, 
health sector pandemic preparedness and the role of Nigerian 
social workers in the war against COVID-19. Soc Work Public Health. 
2020;35:511–22.

 25. Andam K, Edeh H, Oboh V, Pauw K, Thurlow J. Impacts of COVID-19 
on food systems and poverty in Nigeria. Adv Food Secur Sustain. 
2020;5:145.

 26. Bartik AW, Bertrand M, Cullen Z, Glaeser EL, Luca M, Stanton C. The 
impact of COVID-19 on small business outcomes and expectations. 
Proc Natl Acad Sci. 2020;117:17656–66.

 27. Morgan PJ, Trinh LQ. Impacts of COVID-19 on households in ASEAN 
countries and their implications for human capital development. 2021.

 28. Ogisi ORD, Begho T. Covid 19: ramifications for progress towards the 
sustainable development goals (SDGs) in Nigeria. Int Rev Appl Econ. 
2021;35:256–68.

 29. Orji A, Obochi CO, Ogbuabor JE, et al. Analysis of Household Wealth 
and Child HealthCare Utilization in Nigeria. J Knowl Econ. 2022. https:// 
doi. org/ 10. 1007/ s13132- 022- 01056-0.

 30. Alhashimi H, Fiallo A, Freckleton T-S, Khalil MA, Mulachela V, Viera J. The 
future of diplomacy after COVID-19: multilateralism and the global 
pandemic. Washington, D.C.: Routledge; 2021.

 31. Micinski NR. UN Global compacts: governing migrants and refu-
gees. Washington, D.C.: Routledge; 2021.

 32. Osendarp S, Akuoku JK, Black RE, Headey D, Ruel M, Scott N, Shekar M, 
Walker N, Flory A, Haddad L. The COVID-19 crisis will exacerbate mater-
nal and child undernutrition and child mortality in low-and middle-
income countries. Nat Food. 2021;2:476–84.

 33. Corral P, Gatti R. 21 accumulation interrupted: COVID-19 and human 
capital among the young. COVID-19 in developing economies. 2020. p. 
286.

 34. Akseer N, Kandru G, Keats EC, Bhutta ZA. COVID-19 pandemic and 
mitigation strategies: implications for maternal and child health and 
nutrition. Am J Clin Nutr. 2020;112:251–6.

 35. Heidkamp RA, Piwoz E, Gillespie S, Keats EC, D’Alimonte MR, Menon 
P, Das JK, Flory A, Clift JW, Ruel MT. Mobilising evidence, data, and 
resources to achieve global maternal and child undernutrition targets 
and the sustainable development goals: an agenda for action. Lancet. 
2021;397:1400–18.

 36. Okoi O, Bwawa T. How health inequality affect responses to the COVID-
19 pandemic in Sub-Saharan Africa. World Dev. 2020;135:105067.

 37. Hillis SD, Unwin HJT, Chen Y, Cluver L, Sherr L, Goldman PS, Ratmann 
O, Donnelly CA, Bhatt S, Villaveces A. Global minimum estimates of 
children affected by COVID-19-associated orphanhood and deaths of 
caregivers: a modelling study. Lancet. 2021;398:391–402.

 38. Bank W. Global economic prospects, June 2020. Washington, D.C.: The 
World Bank; 2020.

 39 Wadvalla B-A. Covid-19: Ivermectin’s politicisation is a warning sign for 
doctors turning to orphan treatments. BMJ. 2021;373:n747.

 40. Peddapalli A, Gehani M, Kalle AM, Peddapalli SR, Peter AE, Sharad S. 
Demystifying excess immune response in COVID-19 to reposition an 
orphan drug for down-regulation of NF-κB: a systematic review. Viruses. 
2021;13:378.

 41. Mishra V, Seyedzenouzi G, Almohtadi A, Chowdhury T, Khashkhusha A, 
Axiaq A, Wong WYE, Harky A. Health inequalities during COVID-19 and 
their effects on morbidity and mortality. J Healthc Leader. 2021;13:19.

 42. Propper C, Stoye G, Zaranko B. The wider impacts of the coronavirus 
pandemic on the NHS. Fisc Stud. 2020;41:345–56.

 43. Nwosu CO, Oyenubi A. Income-related health inequalities associated 
with the coronavirus pandemic in South Africa: a decomposition analy-
sis. Int J Equity Health. 2021;20:1–12.

 44. Lal A, Erondu NA, Heymann DL, Gitahi G, Yates R. Fragmented 
health systems in COVID-19: rectifying the misalignment between 
global health security and universal health coverage. Lancet 
2020;397(10268):61–7.

 45. World Health Organization. The state of food security and nutrition 
in the world 2019: safeguarding against economic slowdowns and 
downturns (Vol. 2019). Food Agric Org. 2019. https:// books. google. 
co. za/ books? hl= en& lr= & id= 0lWkD wAAQB AJ& oi= fnd& pg= PR1& dq= 
Organ izati on+ WH.+ The+ state+ of+ food+ secur ity+ and+ nutri tion+ 
in+ the+ world+ 2019:+ safeg uardi ng+ again st+ econo mic+ slowd 
owns+ and+ downt urns.+ Food+ Agric+ Org.+ 2019. & ots= 0rolk JJpUd 

& sig= cFiJ- FFqAc 1byYmx- vci2h T3Gi8#v= onepa ge&q= Organ izati on% 
20WH.% 20The% 20sta te% 20of% 20food% 20sec urity% 20and% 20nut 
rition% 20in% 20the% 20wor ld% 202019% 3A% 20saf eguar ding% 20aga 
inst% 20eco nomic% 20slo wdowns% 20and% 20dow nturn s.% 20Food% 
20Agr ic% 20Org.% 202019. &f= false.

 46. Tsalis TA, Malamateniou KE, Koulouriotis D, Nikolaou IE. New challenges 
for corporate sustainability reporting: United Nations’ 2030 Agenda for 
sustainable development and the sustainable development goals. Corp 
Soc Responsib Environ Manag. 2020;27:1617–29.

 47. Cai Y-J, Choi T-M. A United Nations’ sustainable development goals per-
spective for sustainable textile and apparel supply chain management. 
Transp Res E Logist Transp Rev. 2020;141:102010.

 48. Lal A, Erondu NA, Heymann DL, Gitahi G, Yates R. Fragmented health 
systems in COVID-19: rectifying the misalignment between global 
health security and universal health coverage. Lancet Glob Health. 
2021;397:61–7.

 49. Charity OK, Gabriel OM, Joseph O. Rural Household Income: Who’s 
Educational Attainment Counts?. Reg Econ Dev Res. 2021;2(1):25–37. 
https:// doi. org/ 10. 37256/ redr. 21202 1599.

 50. Obiakor T, Adeniran AP. Covid-19: impending situation threatens to 
deepen Nigeria’s education crisis. 2020.

 51. Ossai EN, Ogbuoji O. Redressing the impact of COVID-19 on medical 
education in Africa: the need for collective action. BMJ Glob Health. 
2021;6:e005067.

 52. Oguh C, Obiwulu E, Sheshi I, Ameh S, Okpaka C, Oluwadepo T, Ejiofor U. 
The epidemiology pattern of human immunodeficiency virus/acquire 
immune deficiency syndrome, diagnostic, transmission and prevention 
in Nigeria-past and present. Asian J Res Infect Dis. 2021;6:29–50.

 53. Blanden J, Gregg P. Family income and educational attainment: a 
review of approaches and evidence for Britain. Oxf Rev Econ Policy. 
2004;20:245–63.

 54. Chevalier A, Harmon C, O’Sullivan V, Walker I. The impact of parental 
income and education on the schooling of children. ESRI WP468. 2013.

 55. Wu L, Wang S, Zhu D, Hu W, Wang H. Chinese consumers’ preferences 
and willingness to pay for traceable food quality and safety attributes: 
the case of pork. China Econ Rev. 2015;35:121–36.

 56. Kalyanpur M. Disrupting the narrative of universality of inclusive educa-
tion: the new marginalization of low-income, English language learners 
in India. In: The educational forum. Washington, D.C.: Taylor & Francis; 
2020. p. 296–308.

 57. You D, Lindt N, Allen R, Hansen C, Beise J, Blume S. Migrant and 
displaced children in the age of COVID-19: how the pandemic is 
impacting them and what can we do to help. Migration Policy Pract. 
2020;10(2).

 58. Obiwulu AU, Erusiafe N, Olopade MA, Nwokolo SC. Modeling and opti-
mization of back temperature models of mono-crystalline silicon mod-
ules with special focus on the effect of meteorological and geographi-
cal parameters on PV performance. Renew Energy. 2020;154:404–31.

 59. Solow RM. A contribution to the theory of economic growth. Q J Econ. 
1956;70:65–94.

 60. Knowles S, Owen PD. Education and health in an effective-labour 
empirical growth model. Econ Rec. 1997;73:314–28.

 61. Chaabouni S, Mbarek MB. What will be the impact of the COVID-
19 pandemic on the human capital and economic growth? Evi-
dence from Eurozone. J Knowl Econ. 2023. https:// doi. org/ 10. 1007/ 
s13132- 023- 01328-3.

 62. McDonald S, Roberts J. Growth and multiple forms of human capital 
in an augmented Solow model: a panel data investigation. Econ Lett. 
2002;74:271–6.

 63. Sun X, Li H, Ghosal V. Firm-level human capital and innovation: Evi-
dence from China. China Econ Rev. 2020;59:101388.

 64. Awad A. Which contributes more to economic growth in the MENA 
region: Health or education? An empirical investigation. J Knowl Econ. 
2021;12:1119–33.

 65. Li H, Liang H. Health, education, and economic growth in East Asia. J 
Chin Econ Foreign Trade Stud. 2010;3:110–31.

 66. Hongyi L, Huang L. Health, education, and economic growth in China: 
empirical findings and implications. China Econ Rev. 2009;20:374–87.

 67. Baldacci E, Clements B, Gupta S, Cui Q. Social spending, human capital, 
and growth in developing countries. World Dev. 2008;36:1317–41.

https://doi.org/10.1007/s13132-022-01056-0
https://doi.org/10.1007/s13132-022-01056-0
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://books.google.co.za/books?hl=en&lr=&id=0lWkDwAAQBAJ&oi=fnd&pg=PR1&dq=Organization+WH.+The+state+of+food+security+and+nutrition+in+the+world+2019:+safeguarding+against+economic+slowdowns+and+downturns.+Food+Agric+Org.+2019.&ots=0rolkJJpUd&sig=cFiJ-FFqAc1byYmx-vci2hT3Gi8#v=onepage&q=Organization%20WH.%20The%20state%20of%20food%20security%20and%20nutrition%20in%20the%20world%202019%3A%20safeguarding%20against%20economic%20slowdowns%20and%20downturns.%20Food%20Agric%20Org.%202019.&f=false
https://doi.org/10.37256/redr.212021599
https://doi.org/10.1007/s13132-023-01328-3
https://doi.org/10.1007/s13132-023-01328-3


Page 16 of 16Omotayo and Ogunniyi  International Journal for Equity in Health           (2024) 23:30 

 68. Ukeje IO, Ogbulu U, Amaefula VC. Human capital intervention and 
poverty reduction. Global encyclopedia of public administration, public 
policy, and governance. Washington, D.C.: Springer; 2020.

 69 Loss J. Intervention concepts in prevention. Encyclopedia of public 
health. Dordrecht: Springer; 2008.

 70. Meessen B, Criel B. Public interventions targeting the poor: an analytical 
framework. In: Health and social protection: experiences from Cambo-
dia, China and Lao. 2008.

 71 Steyvers K, Bergström T, Bäck H, Boogers M, Ruano De La Fuente JM, 
Schaap L. From princeps to president? Comparing local political leader-
ship transformation. Local Govern Stud. 2008;34:131–46.

 72. Yunusa A. Constraints and challenges of development planning in 
Nigeria. J Human Soc Sci Stud. 2020;2:69–76.

 73. Nicholas EO, Patrick DD. A review of governmental intervention on 
sustainable housing provision for urban poor in Nigeria. Int’l J Soc Sci 
Stud. 2015;3:40.

 74. Umana EA, Okoli IC, Mbak UU-J, Onah IA, Zubair RO. Investigating the 
impact of Covid-19 on human resource development and manage-
ment of godfather investments Ltd, Calabar, Nigeria. Int J Public Admin 
Manag Res. 2021;6:25–39.

 75. Mbachu CNP, Azubuike CMC, Mbachu II, Ndukwu CI, Ezeuko AYA, 
Udigwe IB, Nnamani CP, Umeh UM, Ezeagwuna DA, Onah SK. COVID-19 
infection: knowledge, attitude, practices, and impact among health-
care workers in a South-Eastern Nigerian state. J Infect Dev Countr. 
2020;14:943–52.

 76. COVID NN: outbreak in Nigeria situation report—Abuja: Nigeria centre 
for disease control. 2020b; 2020. Available on https:// ncdc. gov. ng/ 
themes/ common/ files/ sitre ps/ 0daa0 83aee d110e ddbac 1f90a 6d9. pdf.

 77. Puca E, Arapović J, Popescu C, Christova I, Raka L, Cana F, Miranović V, 
Karageorgopoulos D, Baš D, Paglietti B. Short epidemiological overview 
of the current situation on COVID-19 pandemic in Southeast European 
(SEE) countries. J Infect Develop Countr. 2020;14:433–7.

 78. Akter S, Basher SA. The impacts of food price and income shocks on 
household food security and economic well-being: evidence from rural 
Bangladesh. Glob Environ Chang. 2014;25:150–62.

 79. Morgan PJ, Long TQ, Kim K. Impacts of COVID-19 on households in 
ASEAN countries and their implications for human capital develop-
ment: medium-run impacts and the role of government support. 2022.

 80. Biswas S, Das U. Adding fuel to human capital: exploring the educa-
tional effects of cooking fuel choice from rural India. Energy Econ. 
2022;105:105744.

 81. Rufai AM, Ogunniyi AI, Abioye OD, Birindwa AB, Olagunju KO, Omotayo 
AO. Does economic shocks influence household’s healthcare expendi-
ture? Evid Rural Nigeria Heliyon. 2021;7:e06897.

 82. Rosenzweig MR, Wolpin KI. Intergenerational support and the life-cycle 
incomes of young men and their parents: human capital investments, 
coresidence, and intergenerational financial transfers. J Law Econ. 
1993;11:84–112.

 83. Omotayo AO, Ndhlovu PT, Tshwene SC, Aremu AO. Utilization pattern of 
indigenous and naturalized plants among some selected rural house-
holds of North West Province, South Africa. Plants. 2020;9:953.

 84. Omotayo AO. Farming households’ environment, nutrition and health 
interplay in Southwest, Nigeria. Int J Sci Res Agric Sci. 2016;3:84–98.

 85. Daud SA, Omotayo AO, Aremu AO, Omotoso AB. Rural infrastructure 
and profitability of food crop production in Oyo State, Nigeria. Appl 
Ecol Environ Res. 2018;16(4):4655–65.

 86. Otekunrin OA, Otekunrin OA, Fasina FO, Omotayom AO, Akram M. 
Assessing the zero hunger target readiness in Africa in the face of 
COVID-19 pandemic. 2020.

 87 Balana BB, Ogunniyi A, Oyeyemi M, Fasoranti A, Edeh H, Andam KJFS. 
COVID-19, food insecurity and dietary diversity of households: survey 
evidence from Nigeria. Food Secur. 2023;15:219–41.

 88. Shaukat B, Javed SA, Imran W. Wealth index as substitute to income and 
consumption: assessment of household poverty determinants using 
demographic and health survey data. J Poverty. 2020;24:24–44.

 89. Onah MN, Govender V. Out-of-pocket payments, health care access and 
utilisation in south-eastern Nigeria: a gender perspective. PLoS One. 
2014;9:e93887.

 90. Armah FA, Ekumah B, Yawson DO, Odoi JO, Afitiri A-R, Nyieku FEJH. 
Access to improved water and sanitation in sub-Saharan Africa in a 
quarter century. Heliyon. 2018;4:e00931.

 91. Chigona W, Beukes D, Vally J, Tanner M. Can mobile internet help allevi-
ate social exclusion in developing countries? Electron J Inform Syst Dev 
Countr. 2009;36:1–16.

 92. Kamanda M, Madise N, Schnepf S. Does living in a community with 
more educated mothers enhance children’s school attendance? Evi-
dence from Sierra Leone. Int J Educ Dev. 2016;46:114–24.

 93 Karakara AA-W, Osabuohien ES. Households’ ICT access and educational 
vulnerability of children in Ghana. Cogent Soc Sci. 2019;5:1701877.

 94. Mberu BU, Ciera JM, Elungata P, Ezeh AC. Patterns and determinants of 
poverty transitions among poor urban households in Nairobi, Kenya. 
Afr Dev Rev. 2014;26:172–85.

 95. Mba PN, Orji A, Ohatu OE, Chijioke MI. Health-Industrial Productivity 
Gap in Nigeria: Issues and Perspectives. J Xi’an Shiyou Univ Nat Sci Ed. 
2023;19:282–301.

 96. Bellemare MF, Wichman C. Elasticities and the inverse hyperbolic sine 
transformation. Oxford Bull Econ Stat. 2020;82:50–61.

 97. Ferrer AJG, Pomeroy R, Akester MJ, Muawanah U, Chumchuen W, Lee 
W, Hai PG, Viswanathan KK. COVID-19 and small-scale fisheries in South-
east Asia: impacts and responses. Asian Fish Sci. 2021;34:99–113.

 98. Kansiime MK, Tambo JA, Mugambi I, Bundi M, Kara A, Owuor C. COVID-
19 implications on household income and food security in Kenya and 
Uganda: findings from a rapid assessment. World Dev. 2021;137:105199.

 99. Abay KA, Berhane G, Hoddinott J, Tafere K. COVID-19 and food security 
in Ethiopia: do social protection programs protect? Econ Dev Cult 
Change. 2023;71:000–000.

 100. Schwandt H. Wealth shocks and health outcomes: evidence from stock 
market fluctuations. Am Econ J Appl Econ. 2018;10:349–77.

 101. Kiragu ZW, Gathecha G, Mwangi MK, Ndegwa Z, Pastakia S, Nyagah D, 
Cizungu RN, Takah Mutwiri M, Ndolo M, Wirtz VJ. Access to medicines 
for Non-Communicable Diseases (NCDS) during COVID-19 in Kenya: a 
descriptive commentary. Health Syst Reform. 2021;7:e1984865.

 102. Handa S, Otchere F, Sirma P. More evidence on the impact of govern-
ment social protection in sub-Saharan Africa: Ghana, Malawi, and 
Zimbabwe. Dev Policy Rev. 2022;40:e12576.

 103. Nguyen PH, Kachwaha S, Pant A, Tran LM, Ghosh S, Sharma PK, Shastri 
VD, Escobar-Alegria J, Avula R, Menon P. Impact of COVID-19 on house-
hold food insecurity and interlinkages with child feeding practices and 
coping strategies in Uttar Pradesh, India: a longitudinal community-
based study. BMJ Open. 2021;11:e048738.

 104. Mahmud M, Riley E. Household response to an extreme shock: 
Evidence on the immediate impact of the Covid-19 lockdown on 
economic outcomes and well-being in rural Uganda. World Dev. 
2021;140:105318.

 105. Azevedo JP, Hasan A, Goldemberg D, Geven K, Iqbal SA. Simulating 
the potential impacts of COVID-19 school closures on schooling and 
learning outcomes: a set of global estimates. World Bank Res Obsr. 
2021;36:1–40.

 106. Neidhöfer G, Lustig N, Tommasi M. Intergenerational transmission of 
lockdown consequences: prognosis of the longer-run persistence of 
COVID-19 in Latin America. J Econ Inequal. 2021;19:571–98.

 107. Alam K, Mahal A. Economic impacts of health shocks on households 
in low and middle income countries: a review of the literature. Global 
Health Syst. 2014;10:1–18.

 108. Aucejo EM, French J, Araya MPU, Zafar B. The impact of COVID-19 on 
student experiences and expectations: evidence from a survey. J Public 
Econ. 2020;191:104271.

 109. Ulrichs M, Slater R, Costella C. Building resilience to climate risks 
through social protection: from individualised models to systemic 
transformation. Disasters. 2019;43:S368–87.

 110. Carletto C, Corral P, Guelfi A. Agricultural commercialization and nutri-
tion revisited: empirical evidence from three African countries. Food 
Policy. 2017;67:106–18.

 111. Pernechele V, Fontes F, Baborska R, Nkuingoua J, Pan X, Tuyishime C. 
Public expenditure on food and agriculture in sub-Saharan Africa: 
trends, challenges and priorities. Washington, D.C.: Food & Agriculture 
Org; 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://ncdc.gov.ng/themes/common/files/sitreps/0daa083aeed110eddbac1f90a6d9.pdf
https://ncdc.gov.ng/themes/common/files/sitreps/0daa083aeed110eddbac1f90a6d9.pdf

	COVID-19 induced shocks and its implications for human capital development
	Abstract 
	Background 
	Methods 
	Results 

	Introduction
	Literature review
	Theoretical framework
	Intervention and the adverse impacts of COVID-19 shocks

	Material and methods
	Study area
	Data and descriptive statistics
	Empirical strategy and model specification

	Results and discussion
	Respondents’ socio-economic characteristics
	Shocks experienced by the households due to COVID-19 pandemic
	Measurement of output variables
	Gender distribution of percentage to the health indicators
	Percentages of measures of education indicators
	Gender distribution of percentage “yes” to the education indicators
	Health outcomes of the participants
	Education outcomes of the respondents

	Conclusion and policy recommendation
	Acknowledgements
	References


