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Oxygen availability in 
sub-Saharan African 
countries: a call for data 
to inform service 
delivery

Oxygen is central to the management 
of patients admitted to hospital with 
severe COVID-19.1 Furthermore, the 
availability of oxygen therapy is just 
as important for the management 
of other patients who are acutely ill. 
However, despite recognition from 
most health-care providers that 
oxygen is a fundamental component 
of a health-care system, it has not 
been a focus of health-care delivery 
in sub-Saharan African countries, as 
shown by the lack of data collected on 
oxygen availability.

Previous research studies have 
investigated oxygen availability in 
individual or groups of countries in 
sub-Saharan Africa to assess future 
influenza pandemic readiness, or, for 
example, adequacy of obstetric or 
critical care.2–4 Many of these studies 
date from before 2010, and those 
that are more current are either 
single-country surveys or simply 
collected data on self-reported oxygen 
availability as present or absent.5,6 
Even fewer quantify cylinders, 
concentrators, or central availability 
of oxygen—information which is 
necessary for a needs assessment 
during the COVID-19 pandemic. 
Surveys such as the Demographic 
Health Survey (DHS) Service Provision 
Assessment Survey (SPA) or the 
WHO Service Availability Readiness 
Assessment (SARA) offer availability 
of good-quality data using consistent 
methods across time and countries. 
However, even these surveys have 
included questions on oxygen 
availability only since 2012 (DHS SPA) 
and 2015 (SARA), and they are not 
done regularly or in every country. 
Additionally, although summary 
SARA reports are available from 
Benin, Mauritania, and Niger, only 

the DHS SPA raw data are publicly 
accessible to enable external analyses 
using a consistent approach.

Using data available from the 
Democratic Republic of the Congo 
for 2016–17, Senegal for 2014–17, 
Malawi for 2013–14, and Tanzania 
for 2014–15, where SPA surveys have 
been done since 2012, we aimed to 
determine oxygen availability, source, 
and constancy of supply. WHO SARA 
data were not used because the data 
were not publicly available; attempts 
to contact countries’ ministries of 
health were unsuccessful. For Senegal, 
where longitudinal data are available, 
we got an indication of the priority 
given to increasing supply. We also 
assessed electricity availability, given 
the need for electricity to drive many 
oxygen delivery systems. Information 
regarding the DHS SPA data collection 
methods was previously published for 
each country and are described briefly 
in the appendix (pp 4–5).

Even in countries with data, we 
identified important deficiencies in 
electricity and oxygen availability 
(further data are in the appendix 
[pp 1–2]). Across all facilities in all 
countries, only 43·4% have both 
continuous power and available 
oxygen, and only 36·8% have fewer 
than 2 h of power outage per week 
(appendix p 1). Unfortunately, the 
surveys do not allow assessment 
of whether power supply is totally 
uninterrupted, as the variable is 
coded as “always available” if power 
is interrupted for fewer than 2 h per 
week. This information is crucial, 
because critical patients on oxygen 
concentrators rely on an uninterrupted 
oxygen supply.

Surprisingly, when only using data 
from facilities that responded to all 
the questions, 96·4% of facilities had 
any oxygen availability, including 
oxygen concentrators, cylinders, or 
centrally supplied oxygen (appendix 
p 1). However, across all countries, 
only 308 (6·9%) of 4466 facilities 
responded to these questions, 
suggesting that the actual proportion 

with oxygen availability is smaller than 
that indicated by the data. Indeed, data 
from Malawi show that 77% of general 
hospital wards have oxygen availability 
in 2020,7 which is lower than we found 
in our analysis of responders.

On the assumption that facilities 
who did not respond to the questions 
had no availability, the picture is much 
more bleak, with only 3·9% of all 
facilities having oxygen and constant 
electricity available, and only 12·6% 
having any form of oxygen available 
(appendix p 3). When considering 
just secondary facilities or higher, 
where most patients with COVID-19 
are ideally treated, availability of 
oxygen was increased in each country, 
but only in 20·3% of facilities where 
no response was categorised as not 
available (data not shown).

When categorising no response 
as oxygen or electricity being 
unavailable, our results are similar to 
those recorded in the summary SARA 
reports. Benin only reported oxygen 
availability in facilities that provided 
care for obstetric emergencies; in 
2015, 29% of these facilities had 
oxygen available.8 In Mauritania in 
2016 and Niger in 2015, the SARA 
report indicated that of all facilities 
offering services to treat respiratory 
infections, only 21% in Mauritania and 
8% in Niger (43% in hospitals) had 
oxygen available.9,10

Longitudinal data from Senegal 
suggest that improving electricity 
availability has been a focus of 
health system strengthening efforts 
(appendix p 4), but data on oxygen 
availability are insufficient to do a 
comparison.

Our findings highlight three major 
issues. First is the paucity of data 
collected on oxygen availability. To 
improve capacity requires assessment 
of baseline data. If availability of 
data on oxygen from SARA and SPA 
reflects general country knowledge 
on oxygen availability, it highlights 
the urgent need for further data 
collection in all sub-Saharan African 
countries. Second is the seemingly 
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poor availability of oxygen in some 
sub-Saharan African countries, when 
assuming that non-responding 
facilities had no availability. This lack 
of availability is concerning not only 
because of the anticipated increase 
in demand during the COVID-19 
pandemic, but also for the provision 
of basic medical and surgical care. 
Additionally, to truly understand 
whether oxygen is available to 
patients requires more granular data 
collection on oxygen availability 
per inpatient bed, in combination 
with information on whether the 
equipment is available to distribute 
oxygen to patients. Third, the fact that 
data are not publicly available from 
SARA surveys is troubling. National 
governments and supporting inter
national partners urgently need data 
on oxygen capacity to plan a clinical 
response to COVID-19 and other 
health emergencies.
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