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COVID-19 and health system
vulnerabilities in the poorest
developing countries’

by Lars Jensen and George Gray Molina

Low health system capacity makes developing countries highly vulnerable to
the novel coronavirus. We show that the 20 most vulnerable countries in the
world will run out of ICU beds if, on average, just 0.04% of their population is

actively infected. This translates to 2,371 cases in Mali and 5,370 cases in Haiti.

The Imperial College estimates that, even under their strictest policy scenario
to contain the spread of the virus, 2.5% of the population will be actively
infected at the peak of the pandemic. In this paper, we sketch the possible
dimensions of that crisis which represent severe challenges to both the health

and socio-economic response.

Everyone is by now familiar with the bell-shaped
epidemic curve depicted in Figure 1and the term
“flatten the curve.” In an unmitigated scenario
(depicted by the black line), the peak of infections
will overburden existing health systems in terms of

critical care provision including mechanical ventilation,

supplementary oxygen, and the ability to adequately
protect doctors, nurses, and other health care
workers. This will lead to a higher number of deaths.

Pressure can be mitigated by social distancing
which will slow the spread leaving health systems
better able to cope (depicted by the grey line). Still
we have withnessed how easily health systems in
even advanced economies can be overrun under

mitigation strategies, and why many countries have
reverted to suppression strategies which can roughly
be translated into “extreme social distancing” brought
about by policies that force workplace and school
closures, ban large events and gatherings and restrict
travel. Suppression strategies aim to reverse the
spread (“turn the curve lower and earlier”) by forcing
the reproductive rate (Ro) below 1 (depicted by the
green line), thus avoiding a breach of health system
capacity, or alternatively buying time to increase
capacity.

Suppression comes at great economic and
social costs and the longer it is instilled, and
disproportionately so in lower income countries
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Figure 1. The epidemic curve — scenarios
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where many live in or close to poverty and where
there is little or no social protection. Suppression
strategies help to keep the health system from being
overwhelmed - until a vaccine or cure is found. When
suppression strategies are eased, as they have been
in many countries, we have seen an uptick in new
cases. Massive roll-out of testing and contact-tracing
can be a less costly alternative to social distancing,

but most countries are not yet set up for such as it will
require many health workers and the use of digital
tools. Without it, and without near-term prospects for
a vaccine or better treatment, societies are left trying
to manage the virus without breaching health-system
capacity and protect against the socio-economic
costs of social distancing.

Infection fatality and hospitalization ratios

Figure 2: Estimates of the proportion of C19 infections that would lead to hospitalization
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On March 30, Verity et al. (2020) published a set

of age-group-specific COVID-19 hospitalization

and infection fatality ratios (IFRs) which, according

to the authors, are suitable for application across
populations.? Figure 2 shows the estimated
hospitalization ratios — i.e., the percentage of infected
individuals that will need hospitalization. As evident,
there is steep age-gradient of risk with less than 1% of
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Source: Verity et. al (2020), Table 3, p.7 (cf. footnote 2)

cases aged 20-29 in need of hospitalization and more
than 16% of cases aged 70-79. The hospitalization and
infection fatality ratios formed the basis for Imperial
College’s 201 country pandemic simulations across
several scenarios.?
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Figure 3: Infection fatality and ICU rates across income groups — average values across IC’s four scenarios

0.9%
0.8%
0.7%
0.6%
0.5%

0.3% I

0.2%
0.1%

0.0%
LIC LMIC

UMIC HIC

Infection fatality rate  mICU rate
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Note: Low income countries (LIC), Lower-middle income countries (LMIC), Upper-middle income countries (UMIC) and

High income countries (HIC).

Figure 3 above shows for country income groups the
average ICU and infection fatality ratios from Imperial
College’s end-of-pandemic simulations across their
four scenarios of social distancing.* Lower (higher)
income countries have lower (higher) hospitalization
and fatality rates mainly driven by their younger (older)
populations. Not shown in Figure 3 is that these
estimations also assume that the benefits (fall in ICU
and fatality rates) from social distancing are higher in
higher-income countries because the elderly have
lower social-contact rates compared to those in lower-

income countries.

Imperial College’s age-group specific hospitalization
and fatality rates are likely too low for poor countries
and too high for rich countries. This is because of
underlying assumptions that all populations (a) have
access to similar quality and guantity of health care
services as in China, and (b) have comorbidity profiles
similar to that of the Chinese population.

For the poorest developing countries, two unknown
factors could significantly push up both ratios despite
young populations. First, little is known about how
COVID-19 will affect populations with a higher
prevalence of infectious diseases and malnutrition.
Second, low quantity and quality of — and access to
— formal health care services will significantly push up
the fatality ratio.

Another Imperial College study suggests that the
poorest quintile of the population in low income
countries (LICs) and lower-middle income countries
(LMICs) has a 32% higher probability of dying from
COVID-19 compared to the richest quintile partly
because of lack of access to available treatment, but
also lack of protective measures and higher exposure
to the virus.® Ultimately, these factors will contribute to

higher fatality ratios for low- and lower middle-income
countries than the ones portrayed in Figure 3, but
how much?

It is still difficult to compare COVID-19 infection fatality
ratios between countries to investigate such matters
because of the high uncertainty involved, especially
of the denominator (humber of infected people).
However, a big study published in 2018 looked at
excess mortalities in LICs and LMICs (compared to
HICs) due to poor quality (safety and effectiveness)

of health care services and concluded that poor
quality accounts for on average 25% of total deaths
across 13 conditions studied ranging from HIV/AIDS to
maternal mortality.® In other words, poor-quality health
care pushes up the average mortality ratio by a factor
of 1.33in LICs and LMICs compared to HICs. Bear in
mind that these excess mortality estimates were only
for people who actually did access health care but
died from substandard or poor-quality care. Another
study finds that as a percentage of total excess
mortality in LMICs, 42% were due to non-access

or non-utilization of services and 58% due to poor
quality.’

In other words, in LMICs, for every one person dying
from lack of access to health care, 1.38 people are
dying due to poor-quality health care. Now factor

in the risk of an overburdened health system — a
scenario likely to hit lower-income countries earlier
and worst—and the magnitude of the coming crisis
appears more clearly.
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Health systems and COVID-19 —

vulnerable?

We use Imperial College’s critical care estimates and
compare these against estimates of ICU bed capacity
to identify which countries are most vulnerable. Doing
so we produce four crude estimates:

1. The number of pre-COVID-19 unoccupied ICU
beds, designated here as ICUBEDS;

2. The maximum number of actively infected
individuals a country can have at any time before it
runs out of ICUBEDS, designated here as C1I9MAX;
and also stated as a percentage of total population
CI9MAXPOP;

3. The ICU bed deficit (excess demand) for different
percentages of actively infected population, or

Critical care capacity

One major caveat in the suggested comparison is that
there is very little up-to-date cross-country data on the
number of hospital beds, and particularly ICU beds.
Also, beds are not necessarily a precise indicator

of health-system capacity, including the speed of
which capacity can be expanded to accommodate
increasing demand. Nevertheless, it is fair to assume
that lower-income countries and countries with less
effective institutions will find it disproportionately
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which countries are most

ICUDEFx, where x denotes the percentage of 2%,
5%, and 10%.

C19MAX is simply our ICUBEDS estimate divided by
the percentage of total infected in need of critical care
at the end of the pandemic under the unmitigated
scenario (with Ro=3), C19ICU, as in (1)

ICUBEDS

(1) CIOMAX =
C19I1CU

ICUDEFx is as in (2) where x denotes the percentage
of actively infected population.

(2) ICUDEFx = ICUBEDS-x x PopulationxC19ICU

harder to expand existing capacity.

With these caveats in mind we take our measure of
total hospital beds per capita from the 2019 Global
Health Security index (GHS®), which takes most of
its hospital bed data from the World Bank, where
the most recent datapoint is 2015, and for many
countries as old as 2010. To check whether these
outdated measures are still reliable, we were able

Table 1: Recent ICU bed estimates in low- and lower middle-income countries — recent studies

A. Recent ICU beds

B. Old* ICU beds

D. Publication year

(S5 per 100,000 capita per 100,000 capita C.Income of recent study
Mongolia 8.27 161 LMIC 2020
Indonesia 2.59 279 LMIC 2020
India 217 163 LMIC 2020
Philippines M 2.32 LMIC 2020
Laos 2.09 3.46 LMIC 2020
Nepal 1.98 0.47 LIC 2020
Pakistan 1.42 1.37 LMIC 2020
Haiti 1.09 m LIC 2019
Myanmar 0.61 M LMIC 2020
Zambia 0.55 4.49 LMIC 2016
Liberia 0.49 124 LIC 2020
Gambia 0.40 1.69 LIC 2018
Kenya 0.30 318 LMIC 2017
Uganda 012 0.76 LIC 2020
Nigeria 0.07 113 LMIC 2017

Source: Studies linked in column D and GHS/WB data.

Note: *The often-outdated data from GHS/WB is only for total Hospital beds (not types of beds) and we estimate ICU beds using the

percentages stated in the main text below.
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to find more recent ICU bed data for 15 LICs/LMICs
from secondary sources, cf. Table 1 column A. As
GHS (and WB) only reports total hospital beds per
capita we apply the estimated percentage of total
beds that are ICU from Imperial College’s critical care
bed supply model, based on income groups for the
cross-country analysis.® In HICs, 3.6% of total beds are
assigned as ICU, UMICs 3.3%, LMICs 2.4% and LICs
1.6%. Comparing these estimates listed in column B to
the more recent estimates from secondary sources
listed in column A, we see that for only three of the 15
countries (India, Nepal and Pakistan) the more recent
data estimates are better. As evident, SSA countries
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are at the bottom. Nigeria has the fewest ICU beds
per capita of only 0.07 beds per 100,000 capita.

For all countries we assume a “normal times” ICU
bed-occupancy rate of 80%. Available data for ten
OECD countries shows that, on average, ICU beds are
3.85% of total hospital beds, albeit with large variation,
cf. Figure 5. The OECD reports occupancy rates only
for acute care beds (which include ICU beds), and
data for nine of the ten countries in Figure 4 show that
the year-round acute bed occupancy rate averages
79.8%. Across the larger OECD sample of countries,
the average is 75.2%.

Figure 4: ICU beds as a percentage of total hospital beds
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Source: OECD for ICU beds and GHS for total hospital beds. OECD March 25, 2020 - Beyond Containment: Health systems responses to

This is not to suggest that some countries cannot
rapidly increase the number of ICU beds, although
some surely cannot. Many countries have already
increased capacity in preparation for COVID-19 and

Conclusions

Our results show that the averaae countrv in our
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COVID-19 in the OECD

our estimates do not reflect that. Rather our estimates
are indicators of the level pressure/stress on pre-
COVID-19 existing health care systems.

The implications are severe. In the lona run. thev




