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In total, four outbreak timing/size categories were
generated: early start and small outbreak; early start and
large outbreak; late start and small outbreak; and late
start and large outbreak. An early outbreak was defined as
having atleast 10 reported cases by the time of the WHO’s
pandemic announcement of 11 March, while a small
outbreak was defined as having fewer than 100 confirmed
cases per million as of 1 June. Additional classifications
to compare the COVID-19 response between Muslim-
majority countries included geography (based on World
Bank regions) and population size (based on United
Nations Population Division population estimates for
2019) (16,17).

To find reports on the extent of pushback or resistance
related to the closure or restriction of religious activities,
Google was utilized to find news reports for each country.
The search location was set to the country of interest
and searches were conducted pairing the country name
with the keywords “mosque”, “COVID-19”, “coronavirus”,
“prayer”, and “imam”. The first two pages of search
results were screened and relevant articles were opened
to look for indication of pushback. Pushback was then
categorized as being by religious leaders (e.g. religious
leaders or politicians from religious parties speaking out
against government policy or encouraging continuation
of prayer) or by the general public in response to
restrictions on religious gathering (e.g. protests).

Results

As of 1 August 2020, there was a total of 2 435 647 record-
ed cases of COVID-19 and 60 397 COVID-related deaths
across 44 Muslim-majority countries. The greatest rela-
tive burden of both cases and deaths have been in Kyr-
gyzstan (5754 cases and 219 deaths per million popu-
lation, respectively) and Islamic Republic of Iran (3747
cases and 210 deaths per million population, respectively)
(Figure 1, Figure 2). It is worth noting, however, that test-
ing rates across Muslim-majority countries are generally
low (Appendix 1 online) with the exception of a number
of countries in the Gulf Region with relatively small in-
digenous populations.

We divided our analysis into an assessment of the
early stage of the COVID-19 response, arbitrarily defined
as the period up to the end of Ramadan and Eid ul Fitr
(end May 2020) and the subsequent phase of stabilization
leading up to the Hajj (end July 2020). We therefore
considered the period up to 1 June to be the first complete
phase of response to the pandemic and treated this
time as the primary period of interest, given that most
stringent measures were seen to relax thereafter. We
also compared this primary response period to the period
from 2 June to 1 August and to the entire pandemic period
included in the John Hopkin's database up to the time of
writing (22 January to 1 August 2020) (Figure 3).

Figure 1 COVID-19 cases per million population (as of 1 August 2020)
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Figure 2 COVID-19 deaths per million population (as of 1 August 2020)

There was considerable variation in the trajectories have since mirrored those in the Islamic
commencement and rate of outbreak development. Republic of Iran and Turkey. Albania, Tunisia, and
The Islamic Republic of Iran and Turkey experienced Lebanon experienced gradual outbreaks with slow rates
outbreaks that started early and escalated rapidly. In of increase when compared to other Muslim-majority
contrast, Bangladesh’s outbreak began later but case countries. Many Muslim-majority countries in Sub-

Figure 3 Stringency index scores for Muslim-majority countries as of A) 1 March 2020, B) 1 April 2020, C) 1 May 2020, D) 1 June
2020, E) 1July 2020, F) 1 August 2020.
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Saharan Africa appeared to be at earlier stages of their
COVID-19 outbreaks relative to other Muslim-majority
countries. Additionally, there was little evidence of
widespread “second waves” of infection among Muslim-
majority countries, with the possible exception of
Kyrgyzstan and Iraq (Figure 4).

Our analysis showed some differences between
governance categories among Muslim-majority countries
and COVID-19 burden and trends. As of 1 June 2020, there
were notable differences in COVID-19 cases per million
population between governance groups, although they
were not statistically significant. The most democratic
countries had a mean of 199.7 cases per million (95% CL:
137.0, 262.5); the middle tertile countries had a mean of
2534.6 cases per million (95 % CI: 0.0, 5692.6); and the
least democratic countries had a mean of 1442.3 cases
per million (95% CI: 324.5, 2560.2). There was a significant
difference between governance groups with regards to
the percentage of countries that had flattened the curve
by 1 June. Only 7.1% of the least democratic countries had
flattened the curve (95% CI: 0.0, 21.6) whilst 30.8% (95% CI:
3.8, 57.7) and 38.5% (95% CI: 10.1, 66.9) of the middle tertile
and most democratic countries had flattened the curve,
respectively (Table 1). However, over the entire period for
which data were available (22 January to 1 August) there
were no statistically significant differences observed

between countries for any of the measures calculated
(Table 2).

We evaluated if there was a direct link between
COVID-19 response and policies and governance in
each of the Muslim-majority countries. Policy data were
available for 44 Muslim-majority countries in the first
response phase of the outbreak.

Among countries with listed start dates for policy
measures, the most common control measure was
suspension of international flights (90.1%). This was
followed by limiting public gatherings (86.4%), domestic
travel restrictions (79.5%) and school closures (79.6%).
The mean time from the WHO pandemic declaration
to the implementation of each policy indicated that
a requirement for additional health documents was
implemented earliest across countries, while the
requirement to wear protective gear was implemented
latest across countries (Figure 5). The mean number of
days after the WHO's declaration for partial lockdown to
be implemented across countries was over two weeks (18
days), while full lockdown occurred almost four weeks (26
days) after the declaration. The range of implementation
time varies widely for most policy measures. The reason
for this is likely to be a combination of situational
differences in case counts by country, countries learning
from one another’s approach, and public acceptability.

Figure 4 Epidemic curves for all Muslim-majority countries showing cumulative cases per million population over time since 3

cases per million were first reported.

(Blue lines = named country. Grey lines = all other Muslim-majority countries)
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Table 1 Cases per million, mean estimated doubling time, and percentage of countries with flattened epidemic curves by
democracy group and early/late implementation of strict movement restrictions (as of 1 June 2020)

Mean estimated P-value

doubling time (in days)

Cases per million P-value Percentage of
countries that have

flattened the curve

over past 7 days

Democracy Group (N=40)

1 (Least democratic) (N=14) 1442.3 (324.5, 2560.2) REF
2 (N=13) 2534.6 (0.0, 5692.6) 0.414
3 (Most democratic) (N=13) 199.7 (137.0, 262.5) 0.353

Implemented strict movement
restrictions early (N=44)

Yes (N=9) 506.1(16.9, 1175.3) 0.481
No (N=35) 1549.6 (70.5, 3028.7)

23.2(17.3,29.1) REF 7.1 (0.0, 21.6) REF
101.8 (0.0, 204.7) 0.066 30.8 (3.8,57.7) 0.160
48.5(23.2,73.9) 0.545 38.5(10.1, 66.9) 0.065
49.0 (20.8,77.3) 0.977 66.7 (28.2,100.0) 0.003

48.2(17.0,79.3) 16.7 (2.5, 30.8)

P-values calculated with t-tests. CI = Confidence Interval

We investigated whether there was an association
between the month of Ramadan and increased mobility
outside the home. We found less time was spent in places
of retail (mean difference, md: -3.18; 95% CI: -5.21, -1.15; P
=0.002), in parks (md: -4.12; 95% CI: -6.03, -2.21; P < 0.001),
and on transit systems (md: -4.38; 95% CIL: -6.46, -2.30; P
< 0.001) as compared to outside of Ramadan. Conversely,
time spent in residential properties saw a statistically
significant increase during the month of Ramadan (md:
2.39; 95% CI: 1.61, 3.17; P < 0.001) (Appendix 2 online).

To illustrate the range of governmental responses to
the COVID-19 pandemic in Muslim-majority countries,
we selected Bangladesh, Islamic Republic of Iran, and
Turkey for more in-depth analysis (Appendix 3 online).
These particular countries were chosen as we considered
they represent the early, current, and possible future
hotspots of COVID-19 in Muslim-majority countries.

The first reported case of COVID-19 in the Islamic
Republic of Iran occurred on 19 February 2020. Early
NPIs were limited to policies relating to health screening
and preventing travel from China. Following the first
detected case, no additional policy action was taken until
27 February 2020, which then included closing all schools
and border checks within major cities. Improvements to
the public health system were made through donations
of test kits and supplies from the Red Cross and Chinese

government. Until the country had surpassed 1000 cases
on 2 March, no additional actions were taken. At this
time, flight suspensions to Europe were implemented
along with awareness campaigns and temperature
checks; inmates were temporarily released from prisons.
This was in the wake of April protests that had called for
additional prisoner protections and resulted in deaths of
some of those protesting. The implementation of a partial
lockdown, in which some parts of the government were
closed, did not occur until 30 March when the country
had already recorded over 41 000 cases and nearly 3000
deaths.

At the end of the first phase, Turkey had the greatest
number of COVID-19 cases among all Muslim-majority
countries, despite the first case not being reported until 11
March 2020. Similar to the Islamic Republic of Iran, early
policy measures focused on restrictions of travel from
COVID-19 hotspots (primarily Islamic Republic of Iran and
China). Within a week of the first reported case, policies
were swiftly expanded to include a number of measures
to promote social distancing. These included school
closures, curfews and the closure of places of social and
religious activity including mosques, bars, restaurants,
sporting venues, and theatres. Over the following weeks,
extensive policy implementation occurred. Along with
this swift government action, a number of reports have

Table 2 Cases per million, mean estimated doubling time, and percentage of countries with flattened epidemic curves by
democracy group and early/late implementation of strict movement restrictions (as of 1 August 2020)

Cases per million  P-value

Democracy Group (N=40)

1 (Least democratic) (N=14) 3837.1(374.3,7299.9) REF
2 (N=13) 6482.0 (273.7,12690.4) 0.360
3 (Most democratic) (N=13) 1039.7 (216.9, 1862.5) 0.333

Implemented strict movement
restrictions early (N=44)

Yes (N=9) 1612.5 (472.0, 2752.9) 0.350
No (N=35) 4367.3 (1153.5, 7581.1)

Mean estimated P-value Percentage of P-value
doubling time (in days) countries that have
over past 7 days flattened the curve
140.0 (65.8, 214.1) REF 78.6 (55.6,100.0) REF
139.9 (73.4, 206.4) 0.999 84.6 (63.5,100.0) 0.717
125.0 (45.9, 204.2) 0.772 69.2 (42.3,96.2) 0.576
94.0 (0.0,197.0) 0.582 66.7 (28.2,100.0) 0.418

117.3 (79.8, 154.7 80.0 (64.8, 95.2)

P-values calculated with t-tests. CI = Confidence Interval
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