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Abstract

In low- and middle-income countries (LMICs), economic downturns can lead to increased
child mortality by affecting dietary, environmental, and care-seeking factors. This study esti-
mates the potential loss of life in children under five years old attributable to economic down-
turns in 2020. We used a multi-level, mixed effects model to estimate the relationship
between gross domestic product (GDP) per capita and under-5 mortality rates (U5SMRs)
specific to each of 129 LMICs. Public data were retrieved from the World Bank World Devel-
opment Indicators database and the United Nations World Populations Prospects estimates
for the years 1990-2020. Country-specific regression coefficients on the relationship
between child mortality and GDP were used to estimate the impact on USMR of reductions
in GDP per capita of 5%, 10%, and 15%. A 5% reduction in GDP per capita in 2020 was esti-
mated to cause an additional 282,996 deaths in children under 5 in 2020. At 10% and 15%,
recessions led to higher losses of under-5 lives, increasing to 585,802 and 911,026 addi-
tional deaths, respectively. Nearly half of all the potential under-5 lives lost in LMICs were
estimated to occur in Sub-Saharan Africa. Because most of these deaths will likely be due to
nutrition and environmental factors amenable to intervention, countries should ensure con-
tinued investments in food supplementation, growth monitoring, and comprehensive pri-
mary health care to mitigate potential burdens.

1 Introduction

Economic downturns have occurred in almost all countries as a result of COVID-19. We
know from prior research that these economic downturns have a disproportionate effect on
child health and mortality in low- and middle-income countries (but not high-income coun-
tries) and that these effects are likely independent of whether or not children acquire COVID-
19 disease. [1-4].
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GDP per capita is a remarkably robust social determinant of health in multivariate analyses.
[1] The empirical relationship between mortality and national income was first noted by Sam-
uel Preston, who found that there is a positive log relationship between a country’s gross
domestic product (GDP) per capita and life expectancy (i.e., the “Preston curve”). [3] Many
subsequent studies have confirmed the relationship and have shown that there is a more signif-
icant effect of recessions occurring in countries with lower levels of GDP and higher income
inequality. [2, 3, 5, 6] Recent studies have confirmed the adverse effect of recessions on under-
5 mortality, showing that the impact in low- and middle-income countries (LMICs) is three
times larger than in countries with better economic indicators. [7-10] While there are variable
effects of recessions on mortality noted across varying socio-economic contexts, there is lim-
ited research that examines the relationship between child mortality and economic downturns
caused by a pandemic in LMICs.

The mechanisms relating social health determinants like GDP per capita to child mortality
in low- and middle-income countries are presumed to act through the combined effects of
environmental contamination, nutrient deficiency, maternal factors, injury, and personal ill-
ness control. [4] For example, reductions in household income can unleash dual effects of
environmental contamination and nutrient deficiency as households cope with poverty by
moving to poorer housing with less sanitation and more crowding, as well as shifting diets
away from costly sources of protein, and micronutrients. [11] A spiral of successive gastroin-
testinal, skin, and respiratory infections can further deplete nutritional reserves. Parents secur-
ing supplemental income during economic hardship can subject children to less parental
supervision heightening the risk of injury. [12, 13] Both the demand for and the supply of
essential childhood health services including immunizations, micronutrients, and primary
care can falter during a severe economic downturn. Effects of economic downturns on health
are considered indirect as they manifest through direct determinants of health such as access
to and quality of food, water, and housing, and additionally limit the resources available for
expenditure on healthcare. [4].

Knowing how the global 2020 economic downturn led to worsening child health and mor-
tality can help inform policymakers, clinicians, and advocates about the magnitude of such
effects and can improve strategies to reduce disease burden, especially in the face of a pro-
longed pandemic. To our knowledge, however, no study has estimated the indirect health
effects of the 2020 economic downturn, even though past economic downturns have been
shown to lead to health declines, especially among children. For example, studies from Ebola
outbreaks in Africa and SARS in East Asia have highlighted the importance of national and
international organizations in combating the indirect economic effects of disease on the most
economically disadvantaged communities. [14, 15] Further, a systematic review of the social
and economic burden of seasonal influenza in LMICs found that influenza’s indirect costs,
namely productivity loss, were significantly higher in LMICs than high-income countries.
[16].

Prior studies of the indirect death toll due to an epidemic-related downturn may not be rel-
evant to 2020 because prior epidemics did not spur an economic slowdown of the same magni-
tude as those experienced in 2020. Estimates indicate that the world economy was expected to
shrink more than 5% in 2020 alone. [17-20] The economic downturns of 2020 have also been
projected to reverse a sustained trend of decline in global poverty, with an estimated 42-66
million additional children falling into extreme poverty on top of the estimated 386 million
children in extreme poverty in 2019. [21, 22] Additional estimates suggest that the economic
effects of the COVID-19 pandemic could reverse the past 2 to 3 years of progress in infant
mortality. [22].
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This study assesses the indirect economic effects of the COVID-19 pandemic by estimating
the impact of different economic downturn scenarios on under-5 mortality in low, lower-mid-
dle, and upper-middle-income countries. While there is some uncertainty about the final mag-
nitude of the economic downturns of 2020, our model projects excess under-5 mortality by
country that are relevant for reductions in GDP per capita in 2020, as compared to 2019 base-
line values, as small as 5% and as large as 15% to be used as reference points. Our approach
draws from the empirical relationship between mortality and national income that was first
noted by Preston and has been widely documented. [3].

2 Methods
2.1 Overview and data sources

The methodology is presented in three sections. In section one, we present the methods used
to re-estimate and update Preston curves specific to each LMIC using data from 1990 to 2020;
whereas the original Preston uses life expectancy as a summary measure of health, here we use
the under-5 mortality rate. [23] Specifically, the Preston curves we generate provide multivari-
ate adjusted estimates of the slope parameter relating GDP and Under-5 mortality individual-
ized to each country’s most recent data along with 95% confidence intervals. In the second
section, we apply each country’s GDP-Under-5 mortality slope parameter to estimate the one-
year mortality impact of a 5%, 10%, and 15% reduction in GDP. Finally, using Monte Carlo
methods, we obtain uncertainty ranges around these excess mortality projections.

Because economic downturns in high income countries are known to have less widespread
effects on child mortality, we only included 129 countries that were classified as low-, lower-
middle-, or upper-middle income. Our study is based on the 2020 World Bank income classifi-
cation requiring countries to have a gross national income (GNI) per capita below 12,375 USS.
[24] Annual estimates of under-5 mortality for each country were obtained from the United
Nation’s World Population Prospects 2019 Revision. Data on GDP per capita (constant 2010
USS$) were obtained from the World Bank World Development Indicators database—all the
data for this study were retrieved in September 2020. Covariates include country-year-specific
characteristics and health-specific services obtained from the World Bank World Develop-
ment Indicators database. We imputed missing values in GDP per capita using a five-year
moving average and in some covariates using multivariate normal regression. (See S1 Appen-
dix for additional description of our imputation approach.) All estimated effects of economic
downturns on under-5 mortality were calculated within a one-year time horizon, meaning
that the increased mortality rates presented are representative of different downturn scenarios
reflecting reductions in GDP per capita in 2020, as compared to 2019 baseline GDP per capita.

2.2 Multilevel mixed effects multivariable regression analysis

Regression analysis was used to estimate the Preston curve relationship between national
income and under-5 mortality. First, we regressed the USMR on GDP per capita and a set of
socio-economic covariates. A model-based approach using an iterative process was used to fill
in missing values in the set of covariates. For more details please see S2 Appendix. To estimate
country-specific effects of a downturn, we applied a multilevel mixed-effect linear regression
to the relationship between GDP per capita and U5SMR for each country. [25-28] The rationale
for using a multilevel mixed-effect model is because it allows us to control for heterogeneity
across countries and to included fixed effects for a country’s region and income level. (Sensi-
tivity analyses showed that results were not sensitive to inclusion of fixed effects.) A log-log-
linear mixed-effect model was estimated to ease the retransformation of impacts from a log-
scale to natural units. This specification has been used to have a linear relationship between
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U5MR and GDP per capita, and to represent the elasticity of USMR with respect to GDP per-
capita. Estimates were bracketed at 5%, 10%, and 15% reductions in country GDP per capita.
Our baseline model to estimate the relationship between GDP per capita and USMR had the
following form:

logUbmr;, = o; + B, logGDP;, +¢;, (1)

Where f, ; captures a country-specific relationship between GDP and under-5 mortality for
years t = 1990-2020 in country j. The intercept ¢; represents both the fixed and random inter-
cept for country j. The residual represented by ¢;, captures the error term for country j at time
t. Because Eq 1 might omit other factors that are closely related to changes in the under-5 mor-
tality rate, we extend our model presented in Eq 1 to include other country-specific factors
that could affect the relationship between GDP and U5SMR, as shown in Eq 2 below:

lOgU5mrj‘t =+ Bl,legGDPj‘r + ﬁsz‘z + BsHjJ +€, (2)

Where Z;, represents a vector of country-year-specific characteristics. These control variables
were as follows: electric power consumption per capita, the proportion of seats held by women
in national parliaments, and total fertility rate for country. The last vector of controls Hj,, cap-
tures health-specific services for each country-year and includes: the number of physicians per
thousand inhabitants and the share of children (between 12 and 23 months) who had been
immunized with a diphtheria pertussis and tetanus vaccine (DPT). By measuring GDP effects
on mortality net of immunization coverage, our final model (Eq 2) isolates the GDP mortality
effect primarily through effects on wasting, non-vaccine-related diseases, as well as parental
caregiving and injury.

2.3 Lives lost estimation

Country-specific estimates of 3; ; were then applied to GDP per capita data to predict an esti-
mated mortality impact under the four different scenarios—no reduction in GDP per capita
(scenario 1), 5% reduction (scenario 2), a 10% reduction (scenario 3), and 15% (scenario 4).
These estimates were then compared to scenario 1, which represents baseline under-5 mortal-
ity. By separately subtracting estimated deaths from scenarios 2 to 4 from those in scenario 1
(i.e. no GDP per capita reduction) we are able to provide estimates of additional lives lost that
are attributable to each level of economic downturn.

2.4 Estimates of uncertainty

We carried out sensitivity analyses to examine the uncertainty range of our estimates by sam-
pling from a normal distribution parameterized with a mean and standard error of 3, ; at the
country level. In doing so, we performed a Monte Carlo experiment using 500 iterations to
draw each country’s GDP-U5MR impact parameter from normal distributions based on esti-
mates of the coefficient and standard error estimated from Eq 2. For the simulation, the esti-
mated log(USMR) from each scenario was retransformed to a mortality rate and then
multiplied by the population of children under-5 to produce an estimated total number of
deaths under each scenario. For a graphical description of the results from the simulations for
each scenario, please see S7 Appendix. The means and standard deviations of the incremental
death projections emerging from each sample of 500 iterations is shown in Table 3. Because
the Monte Carlo results emerge from 500 iterations, they differ slightly from the single itera-
tion estimates.
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3 Results

Between 1990 and 2019, there has been a sustained trend of decline in global poverty and
infant mortality in LMICs. However, as hypothesized above, COVID-19 related economic
downturns of 2020 are likely to reverse these positive trends. Table 1 presents select summary
statistics for variables used in the analysis for the years 2010, 2015, and 2019. (S1 Appendix
presents annual statistics for the entire study period, 1990-2020. Values for 2020 are based on
projections from various sources that do not take into account the 2020 pandemic).

3.1 Under-5 mortality

The results from fitting models of USMR and GDP for each country are shown in S3-S5
Appendices. Our baseline projection is a benchmark where there is no reduction in GDP per

Table 1. Descriptive statistics of main variables in the sample of 129 LMIC countries (values prior to imputation).

Year

2010 2015 2019
Under-five mortality rate (deaths under age 5 per 1,000 live births)
Mean 66.69 43.52 38.37
Standard Deviation 42.26 32.34 28.81
Share of missing observations 0 0 0
GDP per capita constant 2010$
Mean 2,973 3,738 3,996
Standard Deviation 3,306 3,163 3273
Share of missing observations 2.33 4.65 10.85
Physicians (per 1,000 people)
Mean 0.61 1.19 1.17
Standard Deviation 0.9 1.43 1.37
Share of missing observations 17.05 53.49 100
Electric power consumption (kWh per capita)
Mean 955 1,384 1,467
Standard Deviation 1,279 1,366 1,369
Share of missing observations 32.56 100 100
Proportion of seats held by women in national parliaments (%)
Mean 14.8 19.76 22.65
Standard Deviation 10.7 12.16 12.33
Share of missing observations 3.88 2.33 0.78
Total fertility (live births per woman)
Mean 4.1 3.28 3.11
Standard Deviation 1.51 1.35 1.24
Share of missing observations 0 0 0
Immunization, DPT (% of children ages 12-23 months)*
Mean 81.69 84.74 88.24
Standard Deviation 15.6 16.37 18.41
Share of missing observations 0.78 0 100

Source: Authors’ elaboration

Table Notes: For a detailed description for every year, see S1 Appendix.

* Child immunization, DPT, measures the percentage of children ages 12-23 months who received DPT vaccinations
before 12 months or at any time before the survey. A child is considered adequately immunized against diphtheria,

pertussis (or whooping cough), and tetanus (DPT) after receiving three doses of vaccine. [22]

https://doi.org/10.1371/journal.pone.0263245.t001
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capita (i.e., Scenario 1), and in this case the expected total number of annual under-5 lives lost
in LMICs would be around 19.2 million. Under a conservative scenario (5% reduction on
GDP per capita; Scenario 2), the total number of under-5 deaths increases to 19.5 million, or
an additional 282,996 number of deaths (95% CI: 279,779-286,400). The results for each sce-
nario at the country level suggest that for the scenarios of 10% and 15% GDP reductions, there
is an estimated under-5 loss of life of 19.8 and 20.2 million, which corresponds to an additional
585,802 (95% CI: 579,184-592,799) and 911,026 (95% CI: 900,804-921,825) lives lost, respec-
tively. Moreover, we estimate that 49% of the total under-5 lives lost would occur in Sub-Saha-
ran Africa, a pattern that is observed across the four scenarios, where the total number of lives
lost in this region increased up to over 470,000 between a no downturn scenario and a 15%
reduction in GDP per capita.

The estimated number of deaths is the largest in countries with a higher population. Conse-
quently, Table 2 presents results for the ten countries with the highest additional under-5 lives
lost in 2020 under the four different scenarios. Results suggest that India will be the country
with the highest number of under-5 lives lost, followed by Nigeria and the Democratic Repub-
lic of the Congo. Furthermore, in countries like Burundi, Niger and the Democratic Republic
of the Congo, a 5% reduction of GDP per capita represents a loss of 9.7, 9.6 and 8.8 percent of
the total under-5 population, respectively. The estimates for the top 10 countries with the high-
est under-5 mortality rates are presented in S6 Appendix.

Fig 1 presents the number of total additional deaths from a 15% reduction in GDP per cap-
ita (e.g. Scenario 4), according to income group classification. Results show that a 15% reduc-
tion in GDP per capita will have a substantial increase in the under-5 mortality rate in LMICs,
with larger estimated impacts in lower-middle income countries, where under-5 mortality
rates tend to be higher.

3.2 Sensitivity analysis and robustness

Table 3 presents the results from a Monte Carlo experiment on the estimated logarithm of
U5MR for each country in every scenario. Moreover, S7 Appendix presents a graphical
description of the results from the simulations for each scenario. Thus, we observe that our
estimations remain within the 95 per cent confidence interval across all scenarios, thereby vali-
dating the robustness of our approach.

4 Discussion

We estimate that the economic downturns of 2020 significantly increased loss of life among
children younger than five years old in LMICs. Many of the countries in this analysis have rela-
tively young populations with tenuous access to stable housing, clean water, food, and primary
care. The health of these children is highly susceptible to reductions in the economic well-
being of their families. Children in these lower income countries are also subject to a high rate
of exposure to other infectious diseases, besides COVID-19, which makes them more suscepti-
ble when the economy reduces their access to nutrition, housing, water, sanitation, and paren-
tal care.4 Disruptions to primary health care service supply and demand will compound these
threats, and thus may be a likely driver of increased mortality in these settings. Efforts to shore
up the delivery of pediatric primary health care services during an economic downturn can
mitigate the mortality impact of a downturn.

Our estimates match the lower range of other estimates of the indirect effects of the
COVID-19 pandemic on child mortality which have primarily focused on excess mortality
attributed to disruptions in delivery of key health services affecting children and mothers.
Admittedly, this may primarily be driven by exclusion of delayed mortality effects after one

PLOS ONE | https://doi.org/10.1371/journal.pone.0263245  February 23, 2022 6/12


https://doi.org/10.1371/journal.pone.0263245

Impact of the economic downturn on under-5 mortality

PLOS ONE

200} Sirge9e0-auod-feunol/L g 10 1/B10°10p//:sdnY

uoneIOqe[d SIOYINY :92IN0S

0SLLLTT 87591 765°0C 60L°GSY | TTOT9TT TIT6S1 1vCel 8SE8FY | 0058V T SET96T 96¢£9 IS THY | 69T°GETT | 89T°CST LIT'SEY | ysapedueg
$S9°L8T°1 70€°181 €€81C 1L1°€8% | 020°TLT T LS9°LLT 6£0V1 LLESLY | ¥EVLSTT CLTYLT 78L°9 0C1°89% | SLL€VTT | STT1LI 8€C 19% 1931IN
T6E°86VT | TP19G1 9581T 969°€8¥% | 80T I8¥1 | 668TST 5071 €68°GLY | 9ST'S9¥‘T | 1686¥1 68.°9 679°89% | 90T°0S¥‘1 | 060°L¥T | 0¥8°19% eIsauopuy
BIUBZUR],
jo onqnday
STOTIST | €TL861 99L%T €80°8¥%S | 189°C6¥'1 | ¥L9F61 ST6°ST IPT°6€S | 1€6°9LVT | LI6°061 €69°L 0TOTES | OPTIOF'T | LIVL8T | LIE'€TS panun
869°€9LT | €VET6E €669V | LL6°%6E0T | 8TT0ELT | €9¥€8¢E LIT0E | TOTETOT | 666869C | 8VI9LE 86SFT | T8SLOOT | SSL'699°T | 6T€°69¢€ | S86°T66 erdoryy
67€°660°¢ | 929°¢6€ T16°6Y | S6SVOIT | 1S9T90°C |  1¥9°S8¢€ ¥60TE | LLL9SOT | €1¥'8T0C | SST'8LE SOS'ST | L8T0LOT | #€€966°T | 6€TTLE | €89FS0°T uelsnieq
S06°0€CF | S00°96€ 68V°8S | 96EV6TT | 8L8TSTIY | ¥EL'LSE 609°LE | LIS'ELT'T | TO0BELY |  ¥90°08¢ 691°8T | 9L0FSTT | 816°S60Y | ¥T6°TLE | 806°SETT BUIYD
oSuo) a
Jo oyqndoy
V1708 96L°GSS £89°69 | T69€SHT | TG9°GSLE 0L9V¥S LETTY | THTOEHT | S8TTILE 8EETVES SOF0C | 60%80%°T | T8I TL9C | 90LFTS | #00°88E T | dneIdowsq
12T°€69% $T18CS 6ET 1L | 8SEFLST | L£6°8E9Y S0TLIS €VLSY | T96°8FS‘T | 8€T88SY LL0°L0S 860°CT | LIE'STST | ¥1LOFSY | 979°L6¥ | 61T°€0S T eIIaSIN
8L£°£66°8 | TOT9¥0‘T 8T9°8ET | 9T6°L90°C | TSTT68S | ¥O9VTO‘T 6€1°68 | LEVSIONE | 1S6€6LS | 6S9F00°T €90°cy | 19€TL6T | S68°TOL'S | T80986 | 86T6C6C BIpU]
ddo uo ddao uo
uondNpax uondNpax aao uo 1D
(1D %¢6) | (1D %S6) %S1 (1D %¢6) | (1D %S6) %01 (ID %¢6) | (ID %S6) uononpar | (ID %S6) | %S6)
punoq punoq | %gI syjedp | syjeap punoq punoq | %0T1 syjesap | syjeap punoq punoq | 9%g syjedp | %G syjedp | punoq | punoq | SsYedIp
raddp IOMOT | [eUONRIPPY | S JIopun raddp IOMOT | [RUODIPPY | S Idpun rddp IOMOT | [eUODIPPY | S IdpUn 1oddn | 19MOT | G I9PUN Axyuno)

‘%S T 0} %G WOIJ PI[eds SWINJUMOP (70T WO JSO[ SIAI] ALJ-ISpuUn pajewn)sy g 3[qe],

7/12

PLOS ONE | https://doi.org/10.1371/journal.pone.0263245  February 23, 2022


https://doi.org/10.1371/journal.pone.0263245.t002
https://doi.org/10.1371/journal.pone.0263245

PLOS ONE Impact of the economic downturn on under-5 mortality

s M
Low income o

“
"""""||||||||||‘ ““-"l""""|||||||||

= = Ui
Lower middle income Lra

{e]
&
z
--Il.llllllll

Upper middle income r<'§us

o

T T T
50,000 100000 150000
Number of under-5 deaths

Fig 1. Changes in under-five mortality from a 15% downturn, by country and income group. Source: Authors’
elaboration.

https://doi.org/10.1371/journal.pone.0263245.9001
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Table 3. Uncertainty analysis from a Monte Carlo experiment using estimates of Model 2.

Scenario Model 1 Model 2 Monte Carlo Version of | Monte Carlo Version of Model 2 95%
Model 2 Mean (SD) CI

Lower bound Upper bound

5% Recession 402,847 282,996 283,090 -1,689 279,779 286,400
10% Recession | 837,922 585,802 585,991 -3,473 579,184 592,799
15% Recession 1,309,822 911,026 911,314 -5,362 900,804 921,825

Source: Authors’ elaboration

https://doi.org/10.1371/journal.pone.0263245.t003

year, economically mediated deaths in adults, and non-fatal effects on health, social develop-
ment, and cognition that are known to follow famines and adverse childhood experiences.
However, estimates of just the mortality effects of the 2020 downturns can help alert policy-
makers of the need to plan additional efforts to mitigate the economic threats faced by vulnera-
ble groups. Reductions in service delivery could range between 10-52% and the prevalence of
wasting could increase by 10-50%. [29] The estimated death toll due to health service reduc-
tions was estimated to range from 253,500 to 1,157,000 additional child deaths over a 6 month
period with 60% of these deaths, linked to reduced coverage of childbirth services and 18-23%
of deaths tied to wasting.26 Another study which focused on malaria service delivery disrup-
tion found that 25%-75% reductions in coverage of preventative and curative supplies and
care may result in anywhere from 23,600 to 382,100 additional deaths in the most and least
conservative scenarios, respectively. [30] In comparison, our analysis finds that 5%-15%
reductions in GDP are estimated to lead to additional loss of life in children under five
between 282,996 to 911,026. Our estimates are focused on those due to the reduction in GDP
and do not include any direct effects of COVID-19 on children. Because our model controls
for DPT vaccine delivery (i.e., our model assumes that DPT vaccine delivery is fixed) it under-
estimates the potential impact of economic downturn through these secondary effects on ser-
vices. We find that the estimated additional lives lost from 5% and 15% downturns would
equate to 1.5% and 4.7% increases above baseline, respectively.

The uncertainty surrounding the actual intensity and duration of COVID-19-induced eco-
nomic effects is a significant limitation of this study. The study aimed to control for uncer-
tainty by offering a bracketed range of likely economic downturn magnitudes from 5% to 15%,
which allows countries to situate their own estimated economic downturn rates within this
range to customize results.

Further limitations exist in the data that were used in this study. For example, many obser-
vations from the United Nations Inter-agency Group for Child Mortality Estimation and
World Bank World Development Indicators required imputation up to 2020. Measurement of
U5MR in many LMICs cannot be based on vital registration systems and must be based on
demographic models of survey data produced by the United Nations. Authors also recognize
alternative data sources for child mortality such as those available from the University of
Washington Institute for Health Metrics and Evaluation, and acknowledge that both datasets
are widely used in global health research. In addition, the study only focuses on the lives lost to
children under-5 and does not examine other short- and long-term health-related impacts due
to COVID-19 related economic downturns. Further research should focus on the non-fatal
health effects of the 2020 economic downturns on health, cognition, development, and school
attainment.

The empirical evidence correlating health and wealth initially outlined by Samuel Preston,
and later expanded by authors such as Angus Deaton, highlighted that mortality in children
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under-5 is one of the most significantly affected health outcomes from changes in GDP in low
and lower-middle income settings. [2, 3, 28, 31]. This should come as no surprise, as the
majority of illnesses and complications that affect children under-5 are those that can be
largely avoided by routine access to pediatric and post-natal services. Malnutrition and infec-
tious diseases like malaria are particularly lethal for young children, with both of these issues
increasing in severity as socioeconomic well-being declines. Further research may benefit
from further breaking down under-5 mortality rates into subset rates such as infant mortality
and neonatal mortality to even more clearly define areas of intervention. Countermeasures
can help to reduce these impacts through food supplementation, growth monitoring, and
comprehensive primary health care. Hopefully these estimates of the magnitude of the non-
COVID-19 related child mortality can help marshal the resources needed to mitigate the
burden.
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