
 1Kousi T, et al. BMJ Global Health 2022;7:e006821. doi:10.1136/bmjgh-2021-006821

COVID- 19 pandemic in Africa’s island 
nations during the first 9 months: a 
descriptive study of variation in patterns 
of infection, severe disease, and 
response measures

Timokleia Kousi    ,1,2 Daniela Vivacqua,2,3 Jyoti Dalal,2,4 Ananthu James,2,5 
Daniel Cardoso Portela Câmara    ,2,6,7,8 Sara Botero Mesa,1,2 
Cleophas Chimbetete,2,9 Benido Impouma,8 George Sie Williams,8 
Franck Mboussou,8 Tamayi Mlanda,8 Arish Bukhari,8 Olivia Keiser,1,2 
Jessica Lee Abbate    ,2,8,10,11 Cristina Barroso Hofer    2,3

Analysis

To cite: Kousi T, Vivacqua D, 
Dalal J, et al. COVID- 19 
pandemic in Africa’s island 
nations during the first 9 
months: a descriptive study of 
variation in patterns of infection, 
severe disease, and response 
measures. BMJ Global Health 
2022;7:e006821. doi:10.1136/
bmjgh-2021-006821

Handling editor Seye Abimbola

 ► Additional supplemental 
material is published online only. 
To view, please visit the journal 
online (http:// dx. doi. org/ 10. 
1136/ bmjgh- 2021- 006821).

TK, DV, JD and AJ are joint first 
authors.
OK, JLA and CBH are joint senior 
authors.

Received 11 July 2021
Accepted 29 January 2022

For numbered affiliations see 
end of article.

Correspondence to
Dr Jessica Lee Abbate;  
 jessie. abbate@ gmail. com

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
The geographic and economic characteristics unique 
to island nations create a different set of conditions for, 
and responses to, the spread of a pandemic compared 
with those of mainland countries. Here, we aimed to 
describe the initial period of the COVID- 19 pandemic, 
along with the potential conditions and responses affecting 
variation in the burden of infections and severe disease 
burden, across the six island nations of the WHO’s Africa 
region: Cabo Verde, Comoros, Madagascar, Mauritius, 
São Tomé e Príncipe and Seychelles. We analysed the 
publicly available COVID- 19 data on confirmed cases and 
deaths from the beginning of the pandemic through 29 
November 2020. To understand variation in the course of 
the pandemic in these nations, we explored differences 
in their economic statuses, healthcare expenditures and 
facilities, age and sex distributions, leading health risk 
factors, densities of the overall and urban populations and 
the main industries in these countries. We also reviewed 
the non- pharmaceutical response measures implemented 
nationally. We found that the burden of SARS- CoV- 2 
infection was reduced by strict early limitations on 
movement and biased towards nations where detection 
capacity was higher, while the burden of severe COVID- 19 
was skewed towards countries that invested less in 
healthcare and those that had older populations and 
greater prevalence of key underlying health risk factors. 
These findings highlight the need for Africa’s island nations 
to invest more in healthcare and in local testing capacity to 
reduce the need for reliance on border closures that have 
dire consequences for their economies.

INTRODUCTION
In 2020, the global health situation changed 
due to the spread of a new virus, SARS- CoV- 2, 
which was first detected at the end of 2019 
in Wuhan, China.1 The WHO, on 11 March 

2020, declared the outbreak of COVID- 19, 
caused by the SARS- CoV- 2 virus, a global 
pandemic.2 This situation led to a patchwork 
of strategies to contain COVID- 19 at the local 
and global level. Most national governments 
across the world implemented a combina-
tion of measures that included travel and 
movement restrictions, lockdowns, curfews, 

Summary box

 ► Six WHO African region Member States are consid-
ered island nations. While the geographic context 
and small, dispersed local populations mean pan-
demic control could be easier in the islands than 
in countries with porous land borders and densely 
populated urban centres, they face substantial chal-
lenges in dealing with global health emergencies 
due to their limited healthcare facilities and strong 
dependence on tourism.

 ► SARS- CoV- 2 infection burden was highest in countries 
that had larger economies or greater capacity for case 
detection. However, the burden of severe COVID- 19 out-
comes was highest in countries with older populations, 
lower healthcare capacity, and where the prevalence of 
pre- existing health risk factors including cancer, diabetes, 
air pollution and obesity was high.

 ► Early interventions and movement restrictions at the be-
ginning of the COVID- 19 pandemic were important for de-
laying and limiting community spread, but over- reliance 
on these measures in African island countries dependent 
on international travel can have dire consequences for 
their economies.

 ► Action and investments are needed to improve testing 
capacity, reduce the prevalence of health risk factors, 
strengthen the healthcare system as well as to decrease 
the dependencies of the economies of the African island 
nations on international travel.
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limited social interactions and physical distancing. These 
interventions were aimed at containing the outbreak, to 
avoid overburdening the healthcare system, and other-
wise mitigate the pandemic’s negative impacts at the 
local and national levels.3–5 While they shared the goals 
of limiting viral transmission, protecting the most vulner-
able individuals from exposure, and detecting, isolating 
and treating infected individuals, the methodologies 
and stringency employed were highly variable across 
countries. In most instances, the strategies adopted were 
based on the local context, available resources, critical 
challenges and the epidemiological characteristics of 
COVID- 19 at the time of the decision- making.6 The lack 
of coordinated response strategies within and between 
countries during this crisis has been a motivator for the 
global health community to put in place more plans and 
protocols for preparedness, but it has also provided an 
opportunity for leaders to evaluate what strategies have 
been most effective.

According to the WHO, the vast majority of the loca-
tions that have kept their territories free from COVID- 19 
as of September 2021 have been small island nations. 
More specifically, Cook Islands, Nauru, Niue, Tokelau, 
Saint Helena, the Federated States of Micronesia, 
Tonga, Tuvalu, the Pitcairn Islands and Kiribati have all 
avoided documenting any cases. Other island nations 
have reported single- digit case counts, such as Samoa, 
Vanuatu, the Marshall islands and Palau.7 Most of these 
countries strictly restricted the influx of travellers early on 
in the pandemic.8 Stringent controls to limit movement, 
and specifically the early timing of those controls, were 
shown to have had an important impact on containing 
the spread of COVID- 19 in small island developing states 
(SIDSs) across much of the Caribbean.9 This finding 
is similar to the influenza pandemic of 1918, when the 
Pacific islands that imposed strict border controls delayed 
the introduction of the pathogen by 3–30 months and 
reduced mortality in comparison with the other islands 
that did not adopt similar measures.10 Similarly, larger 
coastal- island countries like New Zealand, Greece, 
Iceland and Singapore, which also implemented early 
strict measures, showed better containment of COVID- 19 
and fewer cases in comparison to inland countries.11–13 
Very early controls to limit movement into countries may 
be particularly effective for SIDSs, particularly those in 
which population density and international connectivity 
are heavily impacted by the influx of tourists.

However, imposing indefinite border closure to avoid 
the introduction of the virus is not a sustainable measure 
due to harmful economic and social consequences, 
particularly for island nations.14 Most SIDSs are charac-
terised by small and fragmented populations, remote-
ness, dependence on international trade and imported 
food, reliance on income generated from tourism and 
fishing industries, limited resources due to their small 
economies, vulnerability to external global financial 
shocks and high rates of food- related non- communicable 
diseases (NCDs).9 15–19 Moreover, they also face limitations 

regarding access to healthcare services.9 This, along with 
the resource constraints they face, restricts their capability 
to respond to global health emergencies.20 Furthermore, 
the global health security index, which measures the 
capacities of the countries to detect, prevent and handle 
health emergencies, is below 35 across the studied coun-
tries, when the global average is 40.2, and average score 
of high income countries is 51.9.21 As a result, reduced 
connectivity can result in the delay of imported goods 
and jeopardise medical evacuations.22 The performance 
of different island countries in response to COVID- 19 
likely depended on the complex interplay between these 
factors.

In this article, we examine the spread of, and response 
to, COVID- 19 in the African island nations of Cabo 
Verde, Comoros, Madagascar, Mauritius, São Tomé e 
Príncipe and Seychelles from the start of the pandemic 
through 29 November 2020, all of which with the excep-
tion of Madagascar were on the United Nations list of 
SIDSs at the start of the pandemic. COVID- 19 was first 
reported in Madagascar, Mauritius and Cabo Verde at 
the end of March 2020, and by the end of April 2020, all 
six countries had reported at least one confirmed case.7 
By 29 November 2020, all six countries had experienced 
some levels of sustained local transmission. We focus on 
the first 9 months of the pandemic, prior to the deploy-
ment of vaccines, global dissemination of significant 
new variants and end- of- year festive seasons to under-
stand what these nations experienced in terms of initial 
introduction and propagation of local spread. We then 
analyse differences in their geography, socioeconomic 
conditions and preparedness levels that may have influ-
enced variation in their exposure to the virus and in their 
capacity to respond. We also examined the speed and 
comprehensiveness of control measures implemented 
in these countries, which likely had significant impacts 
on both introductions and further local spread of the 
virus.5 Box 1 includes a summary of our methodological 
approach and the data we analysed. To our knowledge, 
this is the first published study focusing exclusively on 
the COVID- 19 outbreaks in these African island nations.

COVID-19 PANDEMIC IN THE AFRICAN ISLANDS
An overview of the course of the pandemic in the African 
island nations (online supplemental figure S1) shows 
that each country experienced different epidemic magni-
tudes and trajectories, but that there was generally an 
initial wave of cases and deaths, followed by a lull lasting 
until the festive season following our study period.7 In 
March and April 2020, the first cases were detected 
throughout these islands in travellers arriving from both 
outside of the region (most notably from Europe) as well 
as from other countries within the Africa region. While 
many of the imported cases identified were among tour-
ists, local transmission was first detected among contacts 
of locals who had recently returned home from abroad 
in Cabo Verde, Comoros, Mauritius and Madagascar. In 
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Seychelles, cases originating from both foreign nationals 
and local residents returning from abroad were identi-
fied, but strict travel restrictions, quarantine, isolation 
and contact tracing measures kept the island free of true 

community spread until measures were eased in June, 
July and August. Similarly, the easing of containment 
measures in Madagascar in mid June 2020 was followed 
by a large wave of local transmission in July and August. 
In São Tomé e Príncipe, there were several clusters of 
cases following importation early in the pandemic, poten-
tially due to limited local testing capacity and subsequent 
delays in case identification, but incidence had stabilised 
by August. The cumulative number of cases (figure 1) 
grew little after August 2020 onwards, with the exception 
of Cabo Verde, where the daily incidence of confirmed 
cases grew continuously from the start of its epidemic 
through the end of the study period (29 November 2020) 
and beyond (online supplemental figure S2). Similarly, 
the daily death counts in Cabo Verde kept increasing 
until the end of the study period, unlike in other coun-
tries (online supplemental figure S3).

In figure 1, online supplemental figure S2, S3 and table 
S2, we show the burden of infection with SARS- CoV- 2 
using the cumulative numbers of confirmed cases and 
cumulative attack rates (cases per million), the burden 
of severe COVID- 19 using deaths and cumulative death 
rates (deaths per million), and the case fatality ratio 
(deaths/cases) in the African island nations of Cabo 
Verde, Comoros, Madagascar, Mauritius, São Tomé e 
Príncipe and Seychelles through 29 November 2020. 
Island territories of non- African countries in the African 
geographic region were not included. Although Guinea- 
Bissau is also a UN- designated SIDS in the WHO African 
region, since part of its territory shares land borders on 
the continent, it was also excluded from our analysis. The 
total number of cases ranged from 172 in Seychelles to 
17 341 in Madagascar. Similarly, the number of deaths 
ranged from 0 in Seychelles to 251 in Madagascar, with 
four of the six islands managing to keep the number of 
reported deaths below 20. However, after accounting for 
population size, Mauritius had the lowest attack rate (396 
cases per million inhabitants) and lowest death rate (7.9 
deaths per million inhabitants) after Seychelles, which 
reported zero deaths during the study period. The two 
islands present in the Atlantic Ocean, Cabo Verde and 
São Tomé e Príncipe, reported the highest cumulative 
attack rates (19 141 and 4599 cases per million, respec-
tively). In fact, Cabo Verde had the highest attack rate 
and second- highest death rate among all the sub- Saharan 
African countries during the study period (online supple-
mental table S2). Crude case fatality ratios (CFRs; unad-
justed reported deaths divided by reported cases in the 
same time period) ranged from 0% in Seychelles to 2% in 
Mauritius and were lower or equal to the global average 
of 2%–3%13 during this time period. Although the total 
number of confirmed cases and deaths appeared low, 
the cumulative attack and death rates were high in most 
African islands compared with their non- island coun-
terparts, owing to the low absolute population sizes of 
the islands, which makes individual cases easier to iden-
tify than in countries with larger populations and more 
dense urban centres (online supplemental table S2).

Box 1 Summary of methodology and data sources.

The approach
For this study, we took a descriptive approach to present the trajectory 
of the pandemic during the first wave in the African island nations, 
between the first detected case in each country and 29 November 
2021 (inclusive). Qualitative comparisons were made between these 
countries to understand how their prepandemic characteristics and 
peri- pandemic responses influenced the trajectory of their local 
COVID- 19 epidemics. The complete list of data sources is given in 
online supplemental table S1. Data were processed and analysed 
using the R software, V.4.0.2 (https://www.r-project.org/).

The data
Local epidemic trajectories of the COVID- 19 pandemic in African 
island nations were described using the reported infection burden 
(number and per- capita number of cases) and severe disease 
burden (number and per- capita number of deaths) in each country, 
expressed both cumulatively and daily over time. Population size 
estimates were obtained from the World Bank (online supplemental 
table S1).46 We included cases confirmed with PCR tests or rapid 
diagnosis tests (RDTs, which are less sensitive than PCR tests). At 
the time, confirmation required a positive PCR test result for SARS- 
CoV- 2. However, cases marked as ‘probable’ due to sole availability 
of RDTs—representing only 70 cases from Comoros—were also 
included in the present analyses. Clinical outcome of each case (alive, 
dead, recovered) was used to calculate crude case fatality ratios (not 
adjusted for death or reporting lag). We excluded cases with missing 
clinical outcome status. The total reported number of tests performed 
(PCR and RDT), cumulatively and over time, were also compiled. All 
SARS- CoV- 2 cases, deaths and tests reported were taken from official 
situation reports published by each country’s health ministry.
Data on the socioeconomics, healthcare and population structures 
of the countries investigated were obtained from the latest available 
scientific reports published by various international institutions 
and non- governmental organisations. This included sex and age 
distribution, population density and urbanisation, number of doctors/
nurses/midwives per 1 k inhabitants, available healthcare facilities, 
density of health posts/health centres per 1 k inhabitants, number 
of hospitals, number of hospital beds per 1 k inhabitants, health 
expenditure, prevalence of obesity among adults, estimate of 
insufficient physical activity among adults, ambient air pollution 
attributable to disability- adjusted life years, probability of dying 
between the age of 30–70 due to diabetes, cardiovascular disease, 
cancer or chronic respiratory disease.47 34 39

Information about the measures adopted by each country in response 
to the COVID- 19 pandemic were based on the COVID- 19 Government 
Measures Data set published by ACAPS44 and the Oxford Coronavirus 
Government Response Tracker.45 From the latter resource, we adopted 
the stringency index, a composite measure of the strictness of 
government policies based on the nine response indicators, namely 
school closures, workplace closures, cancellation of public events, 
restrictions on public gatherings, closures of public transport, stay 
at home requirements, public information campaigns, restrictions 
on internal movements, international travel controls, which can take 
values between 0 (no measures) and 100 (most strict).
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EXAMINING POTENTIAL FACTORS CONTRIBUTING TO 
VARIATION IN BURDEN OF COVID-19 INFECTION AND SEVERE 
DISEASE
Here, we lay out some of the key factors that likely contrib-
uted to variation in the burden of COVID- 19 infection 
and severe disease at the start of this pandemic in African 
island nations. In order for cases to be identified and 
reported, there must first be exposure to imported cases, 
particularly for the initial spread of a pandemic disease. 
There must then also be clinical or epidemiological indi-
cation for conducting a test. Once a test is confirmed, 
there must be access to healthcare facilities, and these 
facilities must be prepared to provide the necessary diag-
nostics, care and data management capacity to transmit 
that information to national authorities. We, therefore, 
singled- out factors that affect disease exposure, presenta-
tion, and healthcare capacity.

Economy
According to the World Bank classification, Mauritius 
and Seychelles are high- income countries, Comoros, 
São Tomé e Príncipe and Cabo Verde are lower middle- 
income countries, and Madagascar is a low- income 
country.23 Tourism is a primary industry for most islands, 
whereas Comoros and São Tomé e Príncipe rely mainly 
on agriculture and fishing.24 Fishing is also a leading 
industry in Madagascar and Seychelles.25 Large tourism 
and fishing industries leading to a higher influx of inter-
national travellers and migrant workers, as is the case in 
these countries, has been documented as an important 
factor responsible for the spread of the virus at the begin-
ning of the epidemic.26–28

Population structure
Factors such as population density and urbanisation 
have influenced the arrival of the first case and the 
within- country speed of the epidemic, respectively, in 
the context of the whole African continent.28 While the 
dependence of the arrival of the first case may not be 
on population density in the context of islands, the early 
spread of COVID- 19 could still be influenced by urban-
isation and might also explain the high attack rates in 
Cabo Verde, São Tomé e Príncipe and Seychelles (see 
table 1 and figure 1).

Age and sex distribution
There exist differences in the age distribution among 
islands (table 1), which may have impacted the number 
of deaths. It is known that the risk of severe disease and 
death due to COVID- 19 is higher among older people.29 
Given that Mauritius and Seychelles have a much higher 
percentage of people over 55 years of age (23.4% and 
19.7%, respectively) in comparison to the other four 
island countries, we would expect higher mortality. 
Another interesting point about the age distribution is 
that Comoros, Madagascar and São Tomé e Príncipe have 
approximately 40% of the population under 14 years of 
age. With this age distribution, it would be expected that 
these countries had lower mortality since children are 
less affected by severe COVID- 19.30 31 In addition to age 
risk, it appears that men are more susceptible to severe 
disease and death from COVID- 19 than women glob-
ally.32 However, since all islands have a sex ratio approx-
imately equal to 1, there is little variation in this factor 
to explore. That said, further exploration of the heavy 

Figure 1 The numbers of total cases and deaths, the case fatality ratio (CFR), and the cumulative attack rates (cases per 
million) for each island country as of 29 November 2020 are shown. We have shown CFRs in percentages. STP, São Tomé e 
Príncipe.
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Table 1 Indicators of population structure, healthcare capacity and health risk factors associated with an increase in the risk 
of severe disease and death from COVID- 19

Cabo Verde Comoros Madagascar Mauritius STP Seychelles

Age and sex distribution

  0–14 years (% total 
population)

31.2 % 36.7 % 38.9 % 19.4 % 39.8 % 18.9 %

  15–24 years (% total 
population)

21.8 % 20.8 % 20.1 % 14.0 % 21.6 % 12.4 %

  25–54 years (% total 
population)

37.3 % 34.0 % 33.0 % 43.1 % 31.6 % 49.0 %

  55–64 years (% total 
population)

4.5 % 4.5 % 4.6 % 12.3 % 4.2 % 11.5 %

  65+years
  (% total population)

5.2 % 4.1 % 3.5 % 11.1 % 2.9 % 8.3 %

  Ratio of males to 
females

1.01 1.02 1 0.98 1 1.05

Population structure

  Population density 
(per sq km)

137 457 46 624 224 212

  Urbanisation (% of 
population living in 
urban settings)

66.2 % 29.2 % 37.9 % 40.8 % 73.6 % 57.1 %

Healthcare capacity

  #Doctors/1k 
inhabitants

0.78 0.27 0.18 2.53 0.32 2.12

  #Nurses and 
Midwives/1k 
inhabitants

1.30 0.63 0.15 3.52 1.92 8.08

  Available healthcare 
facilities

167 health 
posts, 19 health 
centres, 3 district 
hospitals, 2 
regional hospitals

52 health posts 
(47 public), 12 
health centres 
(10 public), 2 
district hospitals, 
2 provincial 
hospitals, 1 
regional hospital

1972 health posts 
(2435 public), 63 
health centres (57 
public), 76 district 
hospitals (30 public), 
25 provincial hospitals 
(18 public), 6 regional 
hospitals

110 health posts, 
2 health centres, 2 
district hospitals,5 
provincial 
hospitals, 5 
regional hospitals

28 health posts, 
4 health centres, 
no hospitals

19 health posts 
(13 public), 5 
health centres 
(4 public), 
1 regional 
hospital

  Density of health 
posts/100k 
inhabitants

33.5 7.1 13.0 8.8 14.5 20.5

  Density of the 
health centres/100k 
inhabitants

3.8 1.6 0.3 0.2 2.0 5.4

  Hospitals 5 5 54 12 1 1

  Hospital beds/1 k 
inhabitants

2.1 2.2 0.2 3.4 2.9 3.6

  Health expenditure 
(% of GDP) in 2018

5.4 % 4.6 % 4.8 % 5.8 % 6.3 % 5.1 %

Health risk factors

  Prevalence of 
obesity among 
adults*

11.8 % 7.8 % 5.3 % 10.8 % 12.4 % 14.0 %

  Estimate of 
insufficient physical 
activity among adults 
18+*

19.7 % 14.3 % 17.2 % 29.8 % 15.5 % 18.8 %

  Ambient air 
pollution attributable 
DALYs (per 100k 
inhabitants)

944.2 1378 1099 976 986.1 1178

Continued
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skew towards male- dominated employment in the fishing 
industry (excluding postharvest)33 should be undertaken 
to understand whether the relatively heavy surveillance 
measures placed on this industry (particularly at points of 
entry) were able to help control spread and limit deaths 
in men compared with mainland countries.

Health risk factors
In addition to the age and sex distributions discussed 
above, we looked at a range of pre- existing health risk 
factors, such as diabetes and obesity, in the African island 
countries (table 1).34 According to WHO, pre- existing 
chronic health conditions, such as diabetes, obesity, 
cancer, air pollution, may increase the risk for severe 
COVID- 19 disease.35 Obesity and nutritional insufficiency 
are prevalent in SIDSs, mainly due to low quality of avail-
able food choices and the dependence on food imports, 
characterised by food high in calories, fat and sweet-
eners.36–38 These factors contribute to high incidence of 
NCDs, which in some regions like SIDSs in the Pacific 
account for around 70% of total deaths. Obesity preva-
lence was lowest in Madagascar and highest in Seychelles. 
The prevalence of insufficient levels of physical activity 
was highest in Mauritius, with other countries reporting 
roughly 50%–60% less insufficiency. In five out of the 
six African island nations studied, the risk of prema-
ture mortality due to diabetes, cardiovascular disease, 
cancer or chronic respiratory disease for 30–70- year olds 
exceeded 20%, with Madagascar reporting 25%, and 
Cabo Verde reporting 17.4% probability of death due to 
these four categories of NCDs in this age group; the 2019 
global average was 17.9% and average for all WHO Africa 
region countries was 20.8% (summary statistics obtained 
from the source dashboard listed in online supplemental 
table S1). The disability- adjusted life years due to air 
pollution34 was highest in Comoros and in Seychelles—
at two ends of the wealth spectrum. The impact of air 
pollution on life expectancy was lowest in Cabo Verde, 
which also had indicators of greater access to healthcare 
(see below), suggesting investment in infrastructure that 
limits negative impacts on population health.

Healthcare capacity
The level of government expenditure as well as the encum-
brance of out- of- pocket expenditures on households 

differ substantially between the countries (based on 
2018 estimates; table 1). At first glance, all countries 
invest similar percentages of their annual gross domestic 
product (GDP) in healthcare services, with São Tomé e 
Príncipe spending the highest (6.3% of the total GDP), 
and Comoros spending the lowest (4.6%). However, due 
to large differences in their total GDP, the expenditure 
per capita differs substantially, with Seychelles spending 
around US$833 per capita per year, while Madagascar 
spends the lowest, US$22 per capita per year (see 
figure 2). As a result, the out of pocket expenditure that 
households need to cover can be as low as 15% for São 
Tomé e Príncipe and as high as 74.5% for Comoros.39 
Finally, greater numbers of doctors, nurses and beds 
per 1000 inhabitants in Mauritius and Seychelles are 
indicative of their higher healthcare capacity compared 
with countries such as Madagascar and Comoros where 
resources are much more limited (table 1).

Testing
The availability of laboratory resources and equipment 
is a vital requirement for the early confirmation of posi-
tive cases and the epidemiological monitoring of the 
evolution of the outbreak at a national level. To this end, 
São Tomé e Príncipe and Cabo Verde faced challenges 
at the beginning of the pandemic, since they had to 
send samples for analysis to other countries, until their 
laboratories were ready to process suspected COVID- 19 
samples. This might have caused considerable delays 
in confirming positive cases40 41 and resulted in early 
epidemic spread before the implementation of restric-
tion measures, thus leading to the very high cumulative 
attack rates (and corresponding death rates) in these 
islands (online supplemental table S2). In fact, it appears 
that the increase in cases in Cabo Verde occurred when 
the government initiated a free testing policy, meaning 
that undetected community spread was already occur-
ring.40 It is also possible that before that testing policy, the 
small number of available tests caused under- reporting of 
cases, which led to a premature lifting of some restrictive 
measures while the number of cases was still increasing 
in the country. Table 2 shows information about the 
cumulative number of tests performed in each country 
and the cumulative test positivity rate over the study 

Cabo Verde Comoros Madagascar Mauritius STP Seychelles

  Probability of 
dying between the 
age of 30 and 70 
due to diabetes, 
cardiovascular 
disease, cancer or 
chronic respiratory 
disease

17.4 % 20.6 % 26.0 % 23.2 % 21.0 % 21.1 %

*Age- standardised estimates.
DALY, disability- adjusted life year; STP, São Tomé e Príncipe.

Table 1 Continued
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period. Mauritius, due to their mass testing policy that 
included systematic quarantine and symptom screening 
of all passengers and crew of leisure vessels, cargo ships 
and fishing boats42 and precautionary testing of all front- 
line healthcare workers,26 reported the highest number 
of total tests performed overall. Seychelles reported 
the lowest number of tests, despite mandatory testing 
requirements for incoming travellers at points of entry 
and for those moving between islands put in place 
very early in the pandemic. Cabo Verde performed the 
highest number of tests per 10 000 inhabitants and Mada-
gascar the lowest. The cumulative test positivity rate was 
highest in Madagascar with 18.5% and lowest in Mauri-
tius with 0.4%, as of 24 November 2020. Thus, countries 
did not have equal access to PCR tests, and it should be 
noted that the criteria to test also varied by country and 
over time within each country. Since the inclusion crite-
rion in the WHO confirmed cases database was a positive 
PCR test for most countries, a bias towards underdetec-
tion of cases likely prevailed in the more resource- limited 
settings such as Madagascar and Comoros.

NON-PHARMACEUTICAL MEASURES IN RESPONSE TO 
COVID-19 PANDEMIC
In response to the COVID- 19 pandemic, African island 
nations followed similar response strategies to contain the 
spread of the virus and protect public health. All island 
nations decided to close their international borders soon 
after the detection of the first confirmed case (online 
supplemental figure S1). A state of emergency, accompa-
nied by the implementation of lockdowns, was activated 
in all countries. More specifically, in Mauritius and Mada-
gascar, this happened 2 days after official declaration of 
the pandemic, in Comoros after 4 days, in Cabo Verde 
after 8 days, in São Tomé e Príncipe after 17 days, and in 
Seychelles after 23 days (online supplemental figure S1). 
Some of these islands implemented protective measures 
even before the first case was detected in their territory. 
In these cases, the measures implemented were health 
screenings at points of entry, entry restrictions and testing, 
isolation and quarantine policies. More specifically, 
Mauritius and Comoros organised quarantine centres for 
the isolation of patients with COVID- 19.43 No information 
about such facilities was available for the other countries. 
All countries enforced movement restrictions to contain 
the virus’ spread soon after confirmation of the first case 
in their territory.44 Tracking of these measures imposed 

Figure 2 Health expenditure per capita (current US$) and out- of- pocket expenditure (% of current health expenditure) for 
each island nation corresponding to the year 2018.

Table 2 COVID- 19 testing capacity indicators (number of SARS- CoV- 2 PCR tests performed and the positivity rate recorded 
in each country), cumulative through 29 November 2020

Cabo Verde Comoros Madagascar Mauritius STP Seychelles

Total number of
PCR tests

67 280 6227 93 734 133 731 8578 3482

Positive
PCR tests

9960 607 17 341 497 981 167

Test positivity (in %) 14.8 9.7 18.5 0.4 11.4 4.8

Number of PCR tests per
10 000 habitants

1223.4 73.2 34.8 1056.6 398.9 356.7

Test positivity is measured as the per cent of positive confirmed cases divided by total number of tests conducted, as reported by the 
country health ministries (including both PCRs and rapid antigen diagnostic tests (RADTs) where detailed).
STP, São Tomé e Príncipe.
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by governments has been undertaken by Oxford Univer-
sity for many countries around the world since part- way 
through the first wave of the pandemic and are summa-
rised in the ‘stringency index’ indicator qualifying the 
strictness of policies enacted to influence people’s behav-
iour.45 In online supplemental figure S4, we present the 
temporal evolution of the stringency index for four of the 
six African island nations (the index was not available for 
Comoros or São Tomé e Príncipe). All four islands imple-
mented strict movement restrictions soon after the first 
COVID- 19 case was confirmed. The level of strictness of 
the implemented measures did not differ considerably at 
the beginning of the outbreak. Seychelles and Mauritius 
removed most of the restrictions in June 2020 and Mada-
gascar in September 2020, while Cabo Verde maintained 
most restrictions through the end of the study period (29 
November 2020). Temporal analysis of the stringency 
index also reflects this tendency for governments to relax 
the measures as incidence subsided.

CONCLUSIONS
In a pandemic caused by a virus with respiratory trans-
mission, where several containment measures were 
introduced simultaneously, it is difficult to evaluate the 
effectiveness of each measure in isolation. However, 
it appears that early implementation of control meas-
ures in the initial phase of global spread were crucial in 
containing the number of cases in most African island 
nations for the first few months of the pandemic. Similar 
results were reported in a study conducted on SIDSs in 
the Caribbean, where stringent control measures were 
also associated with lower levels of community spread.9 
In the context of limited national resources, the closure 
of borders and the control of imported cases might have 
been both easier than in larger mainland populations 
and also more crucial for delaying community transmis-
sion while capacity for testing and patient care could be 
put in place.

The initial control of the spread of the infectious agent 
becomes even more important if we consider the factors 
that contribute to severe disease. As has been previously 
reported that NCDs increase the likelihood of serious 
symptoms and death from COVID- 19. Most of our coun-
tries reported high premature mortality due to NCDs. 
Without the controls put in place, it is likely that rapid 
spread of the virus would have caused high hospitalisa-
tion and mortality rates and strained the under- resourced 
healthcare systems of these countries.

However, some of the African islands had more than 
just rapid and stringent control measures to aid in their 
pandemic response. Between countries, variation in 
capacity and policies present before the pandemic may 
have also had big impacts. For instance, Cabo Verde had 
the highest attack rate, but is a lower middle- income 
country that puts a high percentage of its GDP towards 
health services. With the highest density of health posts 
(33.4 per 100k inhabitants) of any other African island 

nation, and free testing made available from 29 May 
2020, their capacity for case detection was likely higher 
than in islands where access to healthcare professionals 
or testing facilities was more limited. This could also be 
the reason for the country’s relatively low CFR, since 
higher testing capacity means there would have been less 
bias towards detection of severe cases.

High- income countries such as Mauritius and Seychelles 
had high capacity for response, including detection, but 
the relatively high burden of severe disease in Mauritius 
may have been due to the relatively higher frequency of 
both older age classes and other pre- existing risk factors 
for severe disease such as obesity.

In low- income countries where response capacity is 
severely limited, reliance on border closures is a double 
blow, since the economic impact is greater, which further 
weakens this capacity. The long- term impact of strict 
government responses on the health and well- being of 
these nations, particularly those with low proportions of 
underlying risk factors for severe COVID- 19 disease such 
as the Comoros, should be carefully considered for moti-
vating preparedness investment strategies for the future. 
Investments in surveillance (including testing) capacities 
and access to healthcare would likely be more econom-
ically and socially advantageous over the long term. No 
matter the wealth of the country, improvements to air 
quality and lifestyle (such as diet and exercise), which 
affect a large range of diseases, would also have played 
a role in limiting the impact of the severity of COVID- 19 
pandemic on Africa’s island nations.

The COVID- 19 pandemic exposed the weaknesses in 
public health crisis preparedness and response capacities 
of the African island nations. Future work should investi-
gate the long- term implications of the pandemic on the 
economies and societies of these countries. In addition, a 
global review of the challenges and impacts of COVID- 19 
response on island nations would help guide pandemic 
prevention, preparedness and response plans optimising 
the allocation of resources (whether abundant or limited, 
alike) available in these countries, which share specific 
geographic, social, and economic vulnerabilities.
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SUPPLEMENTAL MATERIAL:

Figures (total 4 in number):

Figure S1: Daily COVID-19 cases in each island nation, along with the
non-pharmaceutical measures implemented in response to the COVID-19 pandemic.
The country names are given on the Y-axes. Colored vertical lines represent the daily
number of cases reported.
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Figure S2 - Cumulative attack rates (cases per million) across island countries in Africa

Figure S3 - Cumulative death rates (deaths per million) across island countries in
Africa.
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Figure S4 - Stringency Index in each island country, during the study period. In the graph the
x-axis shows the time, while the y-axis the level of strictness of the implemented measures
(with 100 = the strictest).

TABLES:

Table S1: A list of all the indicators included along with their sources.

Name of the Indicator Source

Population Size The World Bank - Population Total (accessed
01 February 2021)

link:
https://data.worldbank.org/indicator/SP.POP.
TOTL

Estimated:
Cabo Verde (2019)
Comoros (2019)
Mauritius (2019)
Madagascar (2019)
Sao Tome Principe (2019)
Seychelles (2019)

Age Distribution indexmundi - Age Structure (accessed 01
February 2021)

link:
https://www.indexmundi.com/factbook/fields
/age-structure
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Estimated:
Cabo Verde (2013)
Comoros (2020)
Mauritius (2020)
Madagascar (2020)
Sao Tome Principe (2020)
Seychelles (2020)

Sex Distribution The World Bank (male and female
populations per country) (accessed 01
February 2021)

link:
https://data.worldbank.org/indicator/SP.POP.
TOTL.MA.IN
https://data.worldbank.org/indicator/SP.POP.
TOTL.FE.IN

Estimated:
Cabo Verde (2019)
Comoros (2019)
Mauritius (2019)
Madagascar (2019)
Sao Tome Principe (2019)
Seychelles (2019)

Population Density The World Bank - population density
(accessed 01 February 2021)

link:
https://data.worldbank.org/indicator/EN.POP.
DNST

Estimated:
Cabo Verde (2019)
Comoros (2019)
Mauritius (2019)
Madagascar (2019)
Sao Tome Principe (2019)
Seychelles (2019)

Urbanisation The World Bank - Urban Population
(accessed 01 February 2021)

link:
https://data.worldbank.org/indicator/SP.URB.
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TOTL

Estimated:
Cabo Verde (2019)
Comoros (2019)
Mauritius (2019)
Madagascar (2019)
Sao Tome Principe (2019)
Seychelles (2019)

Number of doctors per 1k inhabitants The World Bank - Physicians (accessed 01
February 2021)

link:
https://data.worldbank.org/indicator/SH.ME
D.PHYS.ZS

Estimated:
Cabo Verde (2015)
Comoros (2016)
Mauritius (2018)
Madagascar (2014)
Sao Tome Principe (2015)
Seychelles (2016)

Number of nurses and midwives per 1k
inhabitants

The World Bank - Nurses and Midwives
(accessed 01 February 2021)

link:
https://data.worldbank.org/indicator/SH.ME
D.NUMW.P3?view=chart

Estimated:
Cabo Verde (2018)
Comoros (2016)
Mauritius (2017)
Madagascar (2018)
Sao Tome Principe (2018)
Seychelles (2016)

Available healthcare facilities World Health Organisation - Global Atlas of
Medical Devices 2014 (accessed 01 February
2021)
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links:
Cabo Verde:
https://www.who.int/medical_devices/countri
es/cpv.pdf?ua=1
Comoros:
https://www.who.int/medical_devices/countri
es/com.pdf?ua=1
Mauritius:
https://www.who.int/medical_devices/countri
es/mus.pdf?ua=1
Madagascar:
https://www.who.int/medical_devices/countri
es/mdg.pdf?ua=1
Sao Tome Principe:
https://tdr.who.int/medical_devices/countries/
stp.pdf
Seychelles:
https://www.who.int/medical_devices/countri
es/syc.pdf?ua=1%C2%A8

Density of health posts per 1k inhabitants World Health Organisation - Global Atlas of
Medical Devices 2014 (accessed 01 February
2021)

links:
Cabo Verde:
https://www.who.int/medical_devices/countri
es/cpv.pdf?ua=1
Comoros:
https://www.who.int/medical_devices/countri
es/com.pdf?ua=1
Mauritius:
https://www.who.int/medical_devices/countri
es/mus.pdf?ua=1
Madagascar:
https://www.who.int/medical_devices/countri
es/mdg.pdf?ua=1
Sao Tome Principe:
https://tdr.who.int/medical_devices/countries/
stp.pdf
Seychelles:
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https://www.who.int/medical_devices/countri
es/syc.pdf?ua=1%C2%A8

Density of health centers per 1k inhabitants World Health Organisation - Global Atlas of
Medical Devices 2014 (accessed 01 February
2021)

links:
Cabo Verde:
https://www.who.int/medical_devices/countri
es/cpv.pdf?ua=1
Comoros:
https://www.who.int/medical_devices/countri
es/com.pdf?ua=1
Mauritius:
https://www.who.int/medical_devices/countri
es/mus.pdf?ua=1
Madagascar:
https://www.who.int/medical_devices/countri
es/mdg.pdf?ua=1
Sao Tome Principe:
https://tdr.who.int/medical_devices/countries/
stp.pdf
Seychelles:
https://www.who.int/medical_devices/countri
es/syc.pdf?ua=1%C2%A8

Current Health Expenditure (% of GDP) The World Bank - Current Health
Expenditure (accessed 01 September 2021)

link:
https://data.worldbank.org/indicator/SH.XPD
.CHEX.GD.ZS

Estimated:
Cabo Verde (2018)
Comoros (2018)
Mauritius (2018)
Madagascar (2018)
Sao Tome Principe (2018)
Seychelles (2018)

Prevalence of obesity among adults The Global Health Observatory - Obesity
(accessed 01 February 2021)
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link:
https://www.who.int/data/gho/data/indicators
/indicator-details/GHO/prevalence-of-obesity
-among-adults-bmi-=-30-(age-standardized-e
stimate)-(-)

Estimated:
Cabo Verde (2016)
Comoros (2016)
Mauritius (2016)
Madagascar (2016)
Sao Tome Principe (2016)
Seychelles (2016)

Estimate of insufficient physical activity
among adults 18+

The Global Health Observatory - Insufficient
physical activity (accessed 01 February
2021)

link:
https://www.who.int/data/gho/data/indicators
/indicator-details/GHO/prevalence-of-insuffi
cient-physical-activity-among-adults-aged-18
-years-(age-standardized-estimate)-(-)

Estimated:
Cabo Verde (2016)
Comoros (2016)
Mauritius (2016)
Madagascar (2016)
Sao Tome Principe (2016)
Seychelles (2016)

Ambient air pollution attributable to DALY’s The Global Health Observatory - Air
Pollution (accessed 01 February 2021)

link:
https://www.who.int/data/gho/data/indicators
/indicator-details/GHO/ambient-air-pollution
-attributable-dalys-(per-100-000-population)

Estimated:
Cabo Verde (2016)
Comoros (2016)
Mauritius (2016)
Madagascar (2016)
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Sao Tome Principe (2016)
Seychelles (2016)

Probability of dying between the age of 30 to
70 due to diabetes, cardiovascular disease,
cancer or chronic respiratory disease

The Global Health Observatory (accessed 01
February 2021)

links:
https://www.who.int/data/gho/data/indicators
/indicator-details/GHO/probability-(-)-of-dyi
ng-between-age-30-and-exact-age-70-from-a
ny-of-cardiovascular-disease-cancer-diabetes
-or-chronic-respiratory-disease

Estimated:
Cabo Verde (2019)
Comoros (2019)
Mauritius (2019)
Madagascar (2019)
Sao Tome Principe (2019)
Seychelles (2019)

Table S2: A comparison of cases, deaths, cases and deaths per million and CFR within the
WHO African regions.

Countries Cases Deaths
Population
(thousands) Cases per million

Deaths per
million CFR (in %)

East Africa:

Seychelles 172 0 97.63 1761.75 0 0

Kenya 83316 1452 52573.97 1584.74 27.62 1.74

Ethiopia 109534 1700 112078.73 977.30 15.17 1.55

Madagascar 17341 251 26969.31 642.99 9.31 1.45

Comoros 606 7 850.89 712.2 8.23 1.16

Rwanda 5916 48 12626.95 468.52 3.80 0.81

Uganda 20145 201 44269.59 455.05 4.54 1.00

Mauritius 501 10 1265.71 395.83 7.90 2.00

South Sudan 3104 61 11062.11 280.60 5.51 1.97

Eritrea 577 0 3213.97 179.53 0 0
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Central Africa:

Sao Tome and Principe 989 17 215.06 4598.72 79.05 1.72

Gabon 9191 59 2172.58 4230.45 27.16 0.64

Equatorial Guinea 5153 85 1355.99 3800.18 62.68 1.65

Congo (Republic of) 5774 94 5380.51 1073.13 17.47 1.63

Central African Republic 4913 63 4745.19 1035.36 13.28 1.28

Cameroon 24445 437 25876.38 944.68 16.89 1.79

Democratic Republic of
the Congo 12702 333 86790.57 146.35 3.84 2.62

Chad 1682 101 15946.88 105.48 6.33 6.00

Burundi 680 1 11530.58 58.97 0.09 0.15

West Africa

Cabo Verde 10526 104 549.93 19140.62 189.11 0.99

Mauritania 8424 172 4525.7 1861.37 38.01 2.04

Ghana 51569 323 30417.86 1695.35 10.62 0.63

Gambia 3734 123 2347.71 1590.49 52.39 3.29

Guinea-Bissau 2422 43 1920.92 1260.85 22.39 1.78

Guinea 13039 76 12771.25 1020.97 5.95 0.58

Senegal 16075 333 16296.36 986.42 20.43 2.07

Côte d'Ivoire 21310 131 25716.54 828.65 5.09 0.61

Togo 2946 64 8082.37 364.50 7.92 2.17

Nigeria 67412 1173 200963.6 335.44 5.84 1.74

Liberia 1598 83 4937.37 323.65 16.81 5.19

Sierra Leone 2411 74 7813.22 308.58 9.47 3.07

Benin 2974 43 11801.15 252.01 3.64 1.45

Mali 4688 152 19658.03 238.48 7.73 3.24

Burkina Faso 2856 68 20321.38 140.54 3.35 2.38

Niger 1516 70 23310.72 65.03 3.00 4.62

Southern Africa

South Africa 787702 19172 58558.27 13452 327.4 2.43

Zambia 17608 357 17861.03 985.8 19.99 2.03

Mozambique 15613 130 30366.04 514.2 4.28 0.83
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Angola 15103 346 31825.29 474.6 10.87 2.29

Namibia 14345 151 2494.53 5751 60.53 1.05

Botswana 9992 31 2303.70 4337 13.46 0.31

Zimbabwe 9950 276 14645.47 679.4 18.85 2.77

Eswatini 6410 121 1148.13 5583 105.4 1.89

Malawi 6025 185 18628.75 323.4 9.93 3.07

Lesotho 2109 44 2125.27 992.3 20.7 2.09

Northern Africa

Algeria 81212 2393 43053.05 1886 55.58 2.95
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