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Over the last decade, the Global Polio Eradication Initiative (GPEI) made steady progress on the path to eradication. The Polio Eradication
Strategy 2022-2026 offers a comprehensive set of actions that will position the GPEI to deliver on a promise that brought the world together in a
collective commitment to eradicate polio.
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Monkeypox (MPX) is a viral zoonotic disease that is en-
demic in some countries of Central and Western Africa.
Since 1January 2022, cases of MPX have been reported to
WHO by 74 Member States across all 6 WHO regions. As
of 21 July 2022, a total of 15 328 laboratory confirmed cas-
es and 72 probable cases, including 5 deaths, have been
reported to WHO (1). Most (11 638/15 328, 76%) of the labo-
ratory-confirmed cases were reported by countries of the
WHO European Region, 22% (3316/15 328) by the Region
of the Americas, 2% (301/15 328) by the African Region,
less than 1% (53/15 328) by the Western Pacific Region,
less than 1% (18/15 328) by the Eastern Mediterranean
Region (EMR) and less than 1% (2/15 328) by the Region
of South-East Asia (1). All five deaths were reported by the
African Region.

Due to this unforeseen widespread of MPX, WHO
declared on 23 July 2022 that the global MPX outbreak
represents a Public Health Emergency of International
Concern (PHEIC) (2), signaling a stronger global response
to MPX outbreak, which has spread to over 70 countries
in just a few weeks.

Since 13 May 2022, a higher proportion of MPX cases
has been reported by countries that previously had no
documented monkeypox transmission. This is the first
time that cases and sustained chains of transmission have
been reported in countries without direct or immediate
epidemiological links to West or Central Africa. Most of
the confirmed cases have no travel history to Western
or Central Africa, where the disease is endemic, but
have travel history to non-endemic countries, mainly in
Europe and North America. WHO assesses the risk in
the European Region as high and at the global level as
moderate, considering that this is the first time many
monkeypox cases and clusters are reported concurrently
in many countries in widely disparate WHO geographical
areas, balanced against the fact that mortality has
remained low in the current outbreak (1).

Most reported MPX cases, so far, have been identified
while providing sexual health or other health care services
in primary or secondary facilities and have involved
mainly, but not exclusively, Men who have Sex with Men
(MSM) (1,3,4). In general, human-to-human transmission

of the MPX virus can occur through direct contact with
infectious skin or lesions, including face-to-face or skin-
to-skin contacts. In the current outbreak, transmission
appears to be occurring primarily through close physical
contact, including sexual contact (oral, vaginal, and anal)
(3). More information is needed to better understand
other possible modes of transmission such as contact
with other body fluids (e.g. breastmilk, semen, vaginal
fluid, amniotic fluid, or blood) and other less common
transmission routes.

In the current outbreak, 95% of cases with available
data are male, median age 34 years (IQR: 28-40) (1,3).
Males between 18 and 44 years of age continue to be
disproportionately affected by the outbreak, as they
account for 77% of cases. Among cases with reported
sexual orientation, 94% identified as MSM and among
those with known HIV status, 59% were HIV-positive.
Information about HIV status is not available for the
majority of cases, and for those for which it is available,
it is likely to be skewed towards those reporting positive
HIV results. Of all reported types of transmission, sexual
encounter was most commonly reported, accounting for
248 of 269 (92%) of all reported transmission events. Of
all settings in which cases were likely exposed, the most
common was party setting, involving sexual contacts
and accounting for 27 of 59 (46%) of all likely exposure
categories. The predominant route of transmission and
risk factors in the EMR are not yet fully understood and
require further information.

Many cases in the newly affected areas do not present
with the classically described clinical symptoms of MPX
(fever, swollen lymph nodes, followed by centrifugal
rash). Among cases that reported at least one symptom,
68% presented with any rash, referring to one or more
rash symptoms (systemic, oral, genital, or unknown
location), 44% presented with fever, 27% with any
lymphadenopathy, referring to either general or local
lymphadenopathy (1,3). Generally, severity has been low,
with few reported hospitalizations and no recorded death
outside the endemic countries. Cases are usually mild
and self-limited, and most people recover within a few
weeks without treatment. Nonetheless, MPX virus may
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cause severe disease in certain population groups (young
children, pregnant women, immunosuppressed persons).
Genomic sequencing of viral deoxyribonucleic acid
(DNA) of the current outbreak of MPX virus is ongoing.
Where available, preliminary data from polymerase
chain reaction (PCR) assays indicate that the MPX virus
detected is related to the West African clade (1).

In addition to enhanced collaboration with health
authorities to prevent further spread of the disease, WHO/
EMRO and its Member States have made notable progress
in strengthening technical capacities to respond to MPX
by leveraging lessons from the COVID-19 response,
which has catalyzed more resilient health systems for
preparedness and response to emergency events. For
instance, through response to COVID-19, all 22 Member
States in the Region now have the laboratory diagnostic
and surveillance capacities to detect, investigate, and
confirm MPX virus and provide other critical response
interventions (5).

WHO continues to issue guidance to help countries
enhance their surveillance, laboratory diagnosis, clinical
care, infection prevention and control (IPC), and risk
communication and community engagement (4,6-10) on
MPX and other diseases (11-13). WHO is working closely
with countries, institutions, and technical and financial
partners, to strengthen early detection, preparedness, and
response and to prevent further disease transmission.

Outcomes of the Emergency Committee

On 23 June 2022, the WHO convened the Internation-
al Health Regulations (2005) Emergency Committee to
discuss whether the current MPX situation constitutes
a Public Health Emergency of International Concern
(PHEIC) (14) and the committee advised that the outbreak
did not constitute a PHEIC at that stage. However, the
MPX outbreak has continued to grow thereafter and
WHO reconvened the Emergency Committee on 21 July
2022 to review the latest data and make recommenda-
tions accordingly. On this occasion, the Committee was
unable to reach a consensus on whether the outbreak
represents a PHEIC.

Under the International Health Regulations (IHR),
WHO is required to consider the following 5 elements in
deciding whether an outbreak constitutes a PHEIC:

1. The information provided by countries - which in
this case shows that this virus has spread rapidly
to many countries that have not had cases before.

2. The 3 criteria for declaring a PHEIC under the
IHR, which have been met.

3. Theadvice of the Emergency Committee, which in
this case could not reach consensus.

4. Scientific principles, evidence, and other relevant
information - which are currently insufficient
and leave us with many unknowns.

5. Therisktohuman health,international spread,and

the potential for interference with international
traffic.

While WHO assesses the risk in the European Region
as high and at the global level as moderate, there is also
a clear risk of further international spread, although the
risk of interference with international traffic remains
low for the moment. For these reasons, WHO declared
that the global MPX outbreak represents a PHEIC on 23
July 2022 (2).

Accordingly, WHO has made a set of temporary
recommendations for 4 different groups of States
Parties, based on their epidemiological situation,
patterns of transmission, and capacities (2). All temporary
recommendations are expected to be implemented
in full respect of established principles of human
rights, inclusion, and the dignity of all individuals and
communities.

Situation and response in the Eastern
Mediterranean Region

Inthe WHO EMR, 5 countries have reported 18 confirmed
cases (United Arab Emirates: 13, Kingdom of Saudi Arabia:
2, Morocco: 1, Lebanon: 1, Qatar: 1) with no reported deaths
as of 21 July 2022 (1). The regional office and country
offices continue to closely monitor the situation, and to
support regional coordination and information sharing
with and between Member States and partners. The
Regional Director has activated the incident management
system for MPX, to effectively coordinate and support
preparedness, readiness, and response activities for the
outbreak at country and regional levels. At the same time,
Member States have established their own multisectoral
coordination mechanisms for comprehensive response,
including case finding, contact tracing, laboratory
investigation, isolation, clinical management, and
implementation of IPC measures.

For instance, United Arab Emirates reported the first
MPX case in a person who arrived from West Africa on
24 May 2022, and the country immediately took some
public health measures to mitigate the outbreak and
prevent further spread of the virus (15). These measures
include the development of a national MPX epidemic
plan, a risk assessment with periodic updates, active case
finding, extensive contact identification and monitoring,
strengthening of laboratory diagnostics, and ensuring
the availability of IPC supplies and therapeutics for
severe cases.

In the Kingdom of Saudi Arabia, the first MPX case
was detected on 14 July 2022 in Riyadh in a person
returning from outside the Kingdom (16). The Ministry
of Health (MOH) stated that the case was under medical
observation using the adapted health measures, in
addition to contacts investigation. The country has been
closely monitoring the situation, pledging to handle any
detected cases transparently, highlighting its readiness to
deal with any development of the disease. The MOH has
called upon its citizens and residents to comply with the
health guidelines, especially during travel, in cooperation
with its official channels, and to contact the call center
for any inquiries about the MPX disease.
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WHO has extended technical support to priority
countries in the Region for the development of their
national case management guidance and testing
protocols, followed by practical training. Through event-
based surveillance, WHO, in collaboration with the
Member States, can detect signals related to MPX and
verify them in collaboration with the health authorities.
Member States have been requested to report suspected,
probable, and confirmed cases through the existing
International Health Regulations (2005) channels (6),
however, not all countries are currently reporting cases
regularly.

Key WHO recommendations and way forward
in EMR

In addition to the guidance and public health
recommendations provided to Member States, WHO
recommends that Member States:

* Continue to enhance and sustain early warning
surveillance, contact tracing, isolation, and laboratory
capacities to detect and confirm circulating MPX
virus in the community, while sharing relevant data
on suspected, probable, and confirmed cases with
WHO in a timely manner. Rt-PCR and sequencing
capacities for MPX should be maintained in all
reference laboratories and essential test kits should
be prepositioned.

+ Adaptand strengthen care pathways with appropriate
clinical management and IPC practices at health
care facilities and in the community to prevent
transmission and improve patient outcomes.

* Consider the context of the current multi-
country outbreak of MPX and convene respective
national immunization technical advisory groups
to review available evidence and develop policy
recommendations for the use of vaccines as relevant
to the national context (8).

* Emphasize the importance of effective risk
communication to raise awareness and prevent
stigmatization.

References

* Ensure availability and accessibility of medical
countermeasures (therapeutics and vaccines)
under a research framework and regional/global
collaboration and coordination to enhance the multi-
country emergency response.

WHO/EMRO and its Member States are implementing
comprehensive, evidence-based preparedness and
response to control the current MPX outbreak. However,
delayed or underreporting of suspected cases is of
concern, considering the cultural sensitivities across
the Region regarding the predominantly suspected and
reported route of transmission, which is sexual contact
among MSM. Risk communication and community
engagement should be prioritized to reduce stigma and
ensure that sexual and primary health care services
are accessible and approachable to everyone affected.
Further, due to the sensitivity of reporting a full list of
sexual contacts, identification of all contacts of probable
and confirmed cases has proven to be challenging to date,
which may limit collective efforts in containing the virus
and preventing further transmission across the Region.

WHO/EMRO is determined to provide full support
to its Member States to tackle these challenges (11-13). As
addressed in its Vision 2023 Eastern Mediterranean Region:
health for all by all: a call for solidarity and action (17), success
can be achieved by focusing on cross-cutting regional
strategic priorities and transforming the way we address
the challenges while upholding WHO’s principles of the
right to health and the responsibility of governments for
the health of their people.

These approaches are completely applicable to
strengthen preparedness and response to the current
MPX outbreak, and essential to successfully control the
spread of the virus in the Region. WHO, once again,
would like to emphasize the importance of implementing
the WHO/EMRO regional strategic priorities in
countries - particularly active surveillance, timely
information sharing, laboratory confirmation, enhanced
IPC and case management, risk communication and
community engagement, and regional solidarity in
preventing, detecting, and containing the MPX outbreak.
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Abstract

Background: The COVID-19 pandemic has adversely affected the delivery of noncommunicable diseases (NCDs) services
globally as health systems are overwhelmed by the response to the pandemic.

Aims: The World Health Organization (WHO) Regional Office for the Eastern Mediterranean conducted an assessment to
evaluate the impact of COVID-19 on NCD-related services, programmes, funding and consideration of NCDs in COVID-19
response.

Methods: Data were collected from countries of the WHO Eastern Mediterranean Region (EMR) in mid-2020 through
a web-based questionnaire on NCD services-related infrastructure, policies and plans, staffing, funding, NCD services
disruptions and their causes, disruption mitigation strategies, data collection on comorbidity, surveillance, and sugges-
tions for WHO technical guidance. The data were exported into Microsoft Excel and summarized. Countries were grouped
according to socioeconomic level.

Results: Nineteen of the 22 countries in the EMR responded: 95% had NCD staff reallocated to support their COVID-19
response. Lower-income countries were less likely to include NCDs in their pandemic response plans and more likely to
report disruption of services. The most commonly disrupted services were hypertension management (10 countries 53%),
dental care (10 countries 53%), rehabilitation (9 countries 47%), palliative care (9 countries 47%) and asthma management
(9 countries 47%).

Conclusion: The COVID-19 pandemic has disrupted the continuity of NCD-related services in EMR countries. The abil-
ity to mitigate service disruptions varied noticeably between countries. The mitigation measures implemented included
triaging of patients, novel NCD medicines supply chains and dispensing interventions, and the use of digital health and
telemedicine. Guidance and support for systems resilience, preparedness and response to crises are recommended.
Keywords: NCDs services, COVID-19 response, WHO Eastern Mediterranean Region
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Introduction Globally, health systems have been struggling with,
and in some cases have been overwhelmed by, the
dramatically increasing numbers of COVID-19 cases
(6). In response, countries had to reorient services and

The ongoing COVID-19 pandemic is having a heavy toll
on people living with noncommunicable diseases (NCDs)

(1). From the early stages of the pandemic, it became to reallocate resources to defend against the pandemic,
evident that people living with NCDs are at higher including reassignment of health care providers. In some
risk of experiencing a severe impact from the disease countries, nonemergency health services were put on
caused by the novel coronavirus and that they are more hold, with a complete shut-down of the health facilities
likely to die from it (1,2). The burden of NCDs has been providing these services (1). All these factors combined
considered an indicator for country-level vulnerability have disproportionat.ely %ffECtEd how the'panderr'lic has
to COVID-19 in addition to other vulnerability factors (3). jeopardized the sustainability of NCD services during the

Owing to these increased risks, people living with NCDs pandemic (7,8).

have been strongly advised to practise higher levels of Therefore, amid mounting concerns that many people
living with NCDs in the World Health Organization

(WHO) Eastern Mediterranean Region (EMR) might not
be receiving appropriate treatment or access to medicines
during the pandemic, the Regional Office conducted a
rapid assessment survey to get a snapshot of the situation.
The survey was conducted to fully understand the impact

vigilant preventive behaviours, including staying at
home and maintaining physical distancing (4). Further,
access to health care services for people living with NCDs
in particular has been adversely affected by restrictions
applied on population movements and lockdowns which

were imposed in most countries to mitigate the effects of COVID-19 on NCD-related services and programmes
of the pandemic on health systems and to “flatten the as well as to evaluate the scale of consideration of NCDs
epidemic curve” (5). in COVID-19 response plans in countries of the Region.
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Methods

The EMR has an estimated population of about 679
million people (9) in 22 countries and territories which
are classified into 3 groups by WHO to better account
for the socioeconomic disparities in the Region. Group 1
countries (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia,
and the United Arab Emirates) have the highest level of
socioeconomic development. Group 2 countries (Egypt,
the Islamic Republic of Iran, Iraq, Jordan, Lebanon, Libya,
Morocco, the West Bank and Gaza Strip, the Syrian Arab
Republic and Tunisia) are the next most developed and
Group 3 countries (Afghanistan, Djibouti, Pakistan,
Somalia, Sudan and Yemen) are at the lowest level of
development (10).

The data collection for the assessment of service
delivery for NCDs during the COVID-19 pandemic was
conducted through a web-based questionnaire that was
developed by WHO in the early phases of the pandemic
to conduct a global rapid assessment of the disruption
of NCD services (11). The questionnaire was shared with
NCD focal points in ministries of health in all EMR
countries in May 2020. The questionnaire was divided
into 5 main sections to cover: infrastructure, policies
and plans, NCD-related health services, surveillance, and
suggestions. It was designed to assess the effects of the
pandemic from different angles including: NCD staffing,
services provision, funding of national COVID-19
response plans, levels and causes of service disruption,
mitigation strategies implemented, data collection on
comorbidity at the country level, and suggestions for
WHO technical guidance.

The collected data were exported to Microsoft Excel
workbooks and were checked for completeness and
validity. Data were summarized as percentages of either
the total number of countries which responded to the
survey or a of their corresponding country group as
described above.

Results

Survey response

Nineteen of the 22 (86%) countries in the EMR responded
to the survey: all 6 Group 1 countries, 9 countries (90%) in
Group 2 (missing response from Egypt), and 4 countries
(67%) in Group 3 (missing responses from Pakistan and
Somalia).

Infrastructure

Regarding the shifting of NCD-allocated staff and
funding to the COVID-19 response, 95% of countries in the
Region had some or all NCD staff supporting COVID-19
response efforts, either full- or part-time. Regarding
the reallocation of NCD funds by governments to non-
NCD services, only the United Arab Emirates reported
that some NCD funds had been reallocated to support
COVID-19 response efforts. However, at the time of data
collection, 8 countries (42%) reported that they did not

know if NCD funds had been reallocated to support the
pandemic efforts.

Policies and plans

On the inclusion of NCD services in countries’ national
COVID-19 preparedness and response plans, 12 of the
EMR countries (63%) reported that they had included
NCD services in their plans. Nevertheless, there were
notable differences between country groups, with 6 of
the 9 countries in Group 2 (67%) and 1 of the 4 countries
in Group 3 (25%) being less likely to include NCDs in
their COVID-19 response plans compared with 5 of
the 6 countries in Group 1 (83%). The inclusion of NCD
services in the list of essential health services during
the pandemic was lowest in Group 3 countries; only a
quarter of these countries reported implementing some
services. Furthermore, at the regional level, countries
reported diverse levels of consideration of specific
NCD-related services in their plans. Services to address
cardiovascular diseases, cancer, diabetes (13 countries,
68%) and chronic respiratory diseases (11 countries, 58%)
were those most frequently included in the COVID-19
response plans in the EMR countries. However, dental
services (8 countries, 42%), rehabilitation (6 countries,
32%) and tobacco cessation activities (8 countries, 42%)
were not as widely included in the response plans as the
4 main NCDs (Figure 1). Furthermore, 2 countries (11%) in
the Region reported the inclusion of additional services
such as mental health and counselling services in their
COVID-19 response plans. When restricting the analysis
to countries that considered NCD services in their
national COVID-19 response plans (n = 12), all of them
included cardiovascular disease, cancer and diabetes
services.

On the other hand, only 2 countries (11%) in the Region
reported allocating additional funding for NCDs in the
government budget for the COVID-19 response. Group
3 countries reported the highest proportion, with 1 out
of 4 countries (25%) in the group allocating additional
funding, followed by Group 1 with 1 out of 6 countries
(17%). However, none of the countries in Group 2 reported
allocation of additional funds for NCDs.

Postponement of NCD activities during the pandemic
was reported by 80% of EMR countries (15 out of 19
countries). Over 60% of the countries (12 countries)
reported postponing public screening programmes.
Implementation of NCD surveys was postponed by 7
countries (37%) and mass communication campaigns by
8 countries (42%). Postponement of the WHO Package
of Essential Noncommunicable Disease Interventions
(WHO PEN) was reported by 3 of the Group 3 countries
(75%), 4 of the Group 2 countries (42%) and none of the
Group 1 countries. Five of the 19 countries reported
disruption to additional services such as finalizing their
multisectoral cancer strategies and holding conferences,
workshops, campaigns and summits relevant to NCDs.
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Figure 1 Distribution of Eastern Mediterranean Region country groups reporting inclusion of noncommunicable disease services
on the list of essential health services in their COVID-19 response plans, 2020 (Group 1: Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia, United Arab Emirates; Group 2: Iraq, Islamic Republic of Iran, Jordan, Lebanon, Libya, Morocco, Syrian Arab Republic,
Tunisia, West Bank and Gaza Strip; Group 3: Afghanistan, Djibouti, Sudan, Yemen) **Egypt, Pakistan and Somalia not included
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Regarding government policies on access to essential
inpatient and outpatient NCD services during the
pandemic, at the primary, secondary and tertiary care
levels, 13 (68%) of the countries reported that NCD
outpatient services had either been closed or were open
but with limited access and/or staff, or in alternative
locations with different modes. Three of the 4 Group 3
countries reported that outpatient services were open
with limited access, and the same proportion reported
that inpatient NCD management services were open for
emergencies only. Additionally, 10 (53%) of the countries
in the Region reported that inpatient NCD management
services were open for emergencies only. At the time of
data collection during the early stages of the pandemic,
3 out of 5 countries in the EMR with community
transmission of the virus (60%) reported that outpatient
services were either closed or restricted to some degree,
and 10 of the 19 countries (53%) reported that inpatient
NCD management services were open for emergencies
only.

In addition to policies on access to inpatient and
outpatient services, many countries reported more
specifically on disruptions to a number of NCD-related
services which had been partially or completely disrupted.
Services were partially or completely disrupted inio of
the 19 countries surveyed for hypertension treatment
and urgent dental care, in 9 countries for rehabilitation
services, palliative care services and asthma services,
and in 8 countries for treatment for diabetes and cancer
management (Figure 2). The most commonly disrupted

m Cancer services
Chronic respiratory disease services
Dental services

Tobacco cessation services

services in Group 3 were cancer services and asthma
services (3 of the 4 countries), while diabetes services
were the most commonly disrupted services (5 of the 9
countries) in Group 2 (Figure 3).

The reported disruption of NCD-related services
in countries of EMR had many underlying causes.
The most common causes were the closure of disease-
specific outpatient consultation clinics and the decrease
in inpatient volume due to the cancellation of elective
care (both 47%, 9 countries). Staffing problems were
also a common issue, with 5 countries listing the fact
that staffing was not sufficient to provide services and 6
deploying NCD-related clinical staff to provide COVID-19
services. Insufficient supplies of personal protective
equipment for health care providers was one of the main
reasons for discontinuation of services, affecting Group
3 (2 of the 4 countries) and Group 2 (2 of the g countries)
but none in Group 1.

In response to the pandemic control measures and
disruption of services, countries have been putting in
place a range of strategies to maintain health service
delivery. The survey revealed that alternative strategies
have been established in most countries to allow groups
at higher risk, including people living with NCDs, to
continue receiving treatment. Nine countries in the
Region (47%) reported the implementation of triaging
and prioritization of patients, 42% used novel supply
chains and/or dispensing approaches for NCD medicines,
and 6 countries (32%) redirected and referred patients
with NCDs to alternative health care facilities (Figure
4). Furthermore, 5 countries were using telemedicine
to replace in-person consultation. The most commonly
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Figure 2 Distribution of disruption to the noncommunicable disease services reported in the countries of the Eastern
Mediterranean Region, 2020 (Egypt, Pakistan and Somalia not included)
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used alternative strategies among Group 2 countries
were triaging and redirecting patients to alternative
facilities; the use of novel supply chains was reported by
all countries in Group 3 (Figure 4).

Noncommunicable disease surveillance

Data on NCD comorbidity among COVID-19 patients
were collected in 15 (79%) of the EMR countries surveyed,
including all countries in Group 1, 6 (67%) in Group 2 and
3 (75%) in Group 3.

Suggestions for technical support

Countries were invited to provide suggestions for NCD-
related technical guidance which WHO might provide
during the COVID-19 outbreak. This was an open-ended
query, and responses were numerous and diverse, but a
few themes for proposals emerged from the data:

+ prevention and management of COVID-19 in people
living with NCDs and provision of ambulatory
essential NCD services during a lockdown without
jeopardizing the safety of patients or health care
providers (cited 4 times);

* technical guidance on the provision of services
for people living with NCDs through mHealth,
telemedicine and virtual consultations (cited 3 times);

+ promotion of mental health and provision of services
for both the public and health care workers (cited 1
time);

* modification of the HEARTS technical packages and
the WHO PEN protocol for NCDs (cited 1 time);

* integrating NCDs into public health emergencies,
with a particular focus on mental illness (cited 1 time).

m Partially disrupted

Discussion

This assessment was conducted during the early stages
of the COVID-19 pandemic, hence, the responses and
measures implemented by countries might have changed
over the course of the pandemic and the rollout of
vaccines (12,13). The findings on the different indicators
from the EMR are comparable to those reported by WHO
at the global level and from the other WHO regions (11);
the service disruption experienced in the EMR was part
of a global phenomenon. The most commonly disrupted
services globally were for hypertension, diabetes and
asthma, with values ranging from 48% to 53%. Disruption
levels in the EMR were comparable to those occurring in
the other regions.

On the reallocation of resources, NCD staff being
reassigned/deployed to help with COVID-19 response
was reported in most of EMR countries consistent with
the rate reported at the global level. However, globally,
21% of countries reported that some NCD funds had been
reallocated; compared with only one high-income country
in the EMR (5%) has reallocated funds, which was the
lowest compared with the other WHO regions (11). This is
reflective of the limited and diverse availability of funds
and prioritization of NCD prevention and management
across the globe (14).

Implementation of the EMR policies and plans was
fairly similar to those at global level, with 66% of countries
reporting that they had included NCD services in their
national COVID-19 preparedness and response plans (11);
the European Region (74%) reported the highest level and
the African Region the lowest (59%) (Table 1). However,
the EMR reported a slightly lower level than the global
average regarding the allocation of additional funding for
NCDs (Table 1). With regard to the government policies
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Figure 3 Distribution of disruption of services for the main noncommunicable diseases reported in the country groups of the
Eastern Mediterranean Region, 2020 (Group 1: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates; Group 2: Iraq,
Islamic Republic of Iran, Jordan, Lebanon, Libya, Morocco, Syrian Arab Republic, Tunisia, West Bank and Gaza Strip; Group 3:
Afghanistan, Djibouti, Sudan, Yemen) **Egypt, Pakistan and Somalia not included
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on access to essential NCD services, the regional estimate
on policies adversely affecting NCD services, was slightly
higher than the global average (11). Besides, while just
above a third of countries at the global level reported
that inpatient NCD management services were open
for emergencies only, this was reported for more than
half the countries of the EMR. Staffing problems were a
consistent issue at both global and regional levels with
around a quarter of countries at both levels reporting
insufficient staff to provide services (11). At the global

level, 24% of the countries have reported that one of the
main reasons for discontinuing services was insufficient
supplies of personal protective equipment available
for health care providers to deliver services which was
slightly higher than the regional estimate of 21% (11).

In response to these disruptions, triaging of patients
was the most common strategy used by almost half
of countries to overcome service disruption at both
global and regional levels followed by telemedicine

Figure 4 Approaches used to overcome noncommunicable disease service disruptions in the country groups of the Eastern
Mediterranean Region, 2020 (Group 1: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates; Group 2: Iraq,
Islamic Republic of Iran, Jordan, Lebanon, Libya, Morocco, Syrian Arab Republic, Tunisia, West Bank and Gaza Strip; Group 3:
Afghanistan, Djibouti, Sudan, Yemen) **Egypt, Pakistan and Somalia not included
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Table 1 Comparison of noncommunicable disease service disruption and response at global and WHO regional levels (14)

World? Western-

Pacific

Indicator Eastern Africa  Americas Europe South-

east Asia

% Mediterranean® % % %
% % %

NCD services partially or completely

disrupted
Hypertension management 53 53 61 45 66 60 27
Cardiovascular emergencies 31 26 51 17 26 20 27
Cancer treatment 42 42 59 28 32 70 38
Diabetes management 49 42 59 52 58 50 23
Asthma 48 47 66 28 61 50 23

Ministry of Health (or equivalent) staff

with responsibility for NCDs/NCD risk

factors reassigned/deployed to help with

COVID-19 response 94 95 88 97 97 100 96

Countries reporting reallocation of NCD
funds to nonNCD services due to COVID-19

response efforts
Some funds 21 5 22 7 23 60 26
Don'’t know 30 42 22 34 44 10 19
None/not yet 50 53 56 59 33 30 56

Countries reporting that ensuring
continuity of NCD services was included
on list of essential health services in their

COVID-19 response plan
No/don’t know 34 37 4 28 26 40 4
Yes 66 63 59 69 74 60 62

Countries reporting that additional
funding has been allocated for NCDs in
the government budget for the COVID-19

response
Don'’t know 23 32 22 24 28 o] 19
No 59 58 63 62 54 80 48
Yes 17 1 15 10 15 20 33

Approaches used to overcome the service
disruptions to NCD management and
prevention in public sector health facilities

Telemedicine deployment to replace in-

person consultations 45 26 27 52 67 50 48
Task-shifting/role delegation 30 21 22 28 36 50 37
Novel supply chain and/or dispensing

approaches for NCD medicines 35 42 24 48 26 30 44
Triaging to identify priorities 48 47 49 59 59 10 33

Redirection of patients with NCDs to
alternate health care facilities 35 32 32 41 31 50 37

Countries where ministries of health
collect or collate data on NCD-related
comorbidities in COVID-19 patients 75 79 71 86 87 40 63

°Occupied Palestinian territory not included.

YEgypt, Pakistan and Syrian Arab Republic not included.

Data on global level and other WHO regions derived from the report on “The impact of the COVID-19 pandemic on noncommunicable disease resources and services: results of a rapid
assessment” (14).

and the use of novel supply chains and/or dispensing
approaches for NCD medicines through other channels,
at global and regional levels respectively (Table1) (11). It
is worth mentioning that countries of the EMR already
had previous experiences in the use of technology and
Digital Health Interventions (DHIs) for tackling NCDs

and NCD risk factors to build on, including interventions
for tobacco cessation and other behavioural change
interventions (15). The Region was no exception from
the global thrive in remote health service provision to
bridge disruptions during the COVID-19 pandemic (16,17).
Additionally, on NCD surveillance activities, 79% of
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countries reported collection of data on COVID-19 NCD-
related comorbidity, which is just above the global level
of 75%, with the highest level in the European Region and
the Americas and lowest in South East Asia (Tablei) (11).

As previously described (7), this COVID-19 crisis is
in fact a “syndemic” rather than a pandemic, where the
effect of the pandemic is far beyond the transmission of
the virus but is rather determined by interactions with
deeply rooted inequalities, especially when it comes to
people living with NCDs (4,7,18). This is also linked to
the disparities observed in this assessment in the ways
that countries have responded to COVID-19. COVID-19
and NCDs have synergistic effects on one another and
disproportionately impact the poorest and the most
vulnerable groups, exacerbating inequalities (19). At the
regional level, it has been observed that Group 3 countries
are less NCDs-responsive compared to Group 1 countries,
with more disruption of services and less consideration to
NCD services in COVID-19 response plans. Paradoxically,
the response from most of the countries of EMR was that
they did not know or have not reallocated funds from
NCDs to other services at the time of the data collection,
and this can be due to the limited resources for NCDs
to begin with, especially in Group 3 countries, were
major disruptions of NCD services have taken place.
This also can explain efforts of Group 3, compared to
Group 2 and 1 countries, to allocate the already limited
resources to NCDs during the pandemic to mitigate
the extensive disruptions and the parallel crisis in NCD
services provision. The United Arab Emirates, the only
country that reported reallocation of funds while it is
one of the Group 1 countries which also have reported no
postponement of the WHO PEN and limited reallocation
of staff. This may indicate that this re-allocation of funds
had limited effect on the WHO PEN and NCD services in
the country.

Emergency preparedness depends primarily on
strong and resilient health systems and a qualified,
well-resourced health workforce. Resilience is defined
as “the ability to prepare for, manage (absorb, adapt
and transform) and learn from shocks” (19), and it is
significantly linked to the strength and the capacities of
health systems and hence to income levels. The stronger
the health systems in terms of all the building blocks:
leadership/governance, financing, health workforce,
service delivery, access to essential medicines, and the
health information systems, the more able the country
to absorb shocks and to maintain and secure essential
services including NCD services during crises like the
COVID-19 pandemic (6). This pandemic has also been
described as a wake-up call for strengthening health
systems as it has evidently exposed the fragility of
health systems especially in low- and middle-income
countries (8).

Recommendations

Countries of the EMR need to strengthen NCD prevention
and control measures and to reinforce health systems
resilience for NCDs during crises beyond the COVID-19
pandemic. The following policies, strategies and plans
are recommended for the EMR countries:

» Strengthening national governance to include
NCDs in national emergency response plans for
the ongoing COVID-19 and other challenging and
disruptive crises, through the development and
adoption of practical guidance on and monitoring
of the continuity of essential services for NCDs
especially during crises. This includes the use and
mainstreaming of DHI innovations for remote NCD
prevention, management, and self-care interventions.

¢ Strengthening health system resilience especially in
low-income countries, to help in coping with crises,
through reinforcement of governance and leadership,
sufficient flexible funding, human and physical
resources, in addition to responsive service delivery
using innovative approaches and DHIs.

* Prioritization of NCDs care and access to NCDs
service as a fundamental pillar to achieving Universal
Health Coverage and to combat inequities. In addition
to addressing underlying inequalities through the
adoption of the “build back better” strategy and plans
for Disaster Risk Reduction.

e Build bridges between national humanitarian
emergency plans and national programmes, to
develop comprehensive strategies on NCD responses
including safeguarding continuity and resumption of
NCD services.

Conclusion

COVID-19 pandemic has adversely affected the continuity
of NCD services in countries of the EMR. Disruption of
NCD services has occurred at all levels of care, primary
secondary, and tertiary as part of a global occurrence. The
ability of countries to respond to the disruption of services
due to the implemented mitigation measures to contain
the outbreak has varied notably between countries. Many
implementations were put in place by countries of the
EMR mainly triaging to identify priorities as an adopted
strategy followed by the use of novel supply chains and/
or dispensing approaches for NCD medicines. However,
the use of DHIs stands out as the way to go to support
the continuity of NCD services and other essential
services during both crises and stability. More guidance
and support for systems resilience, preparedness, and
response to crises are certainly needed.
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L'impact de la pandémie de COVID-19 sur la prestation de service pour les maladies
non transmissibles dans la Région de la Méditerranée orientale

Résume

Contexte : La pandémie de COVID-19 a eu des répercussions négatives sur la prestation de service pour les maladies
non transmissibles dans le monde entier, car les systémes de santé ont été débordés par la riposte a la pandémie.

Objectifs: Le Bureau régional de I'OMS pour la Méditerranée orientale a évalué l'impact de la COVID-19 sur les
services, les programmes et le financement liés aux maladies non transmissibles, ainsi que la prise en compte de ces
maladies dans la riposte a la COVID-19.

Méthodes : Des données ont été recueillies dans les pays de la Région de la Méditerranée orientale a la mi-2020
a l'aide d'un questionnaire en ligne sur les infrastructures, les politiques, les plans, la dotation en personnel, le
financement, les perturbations des services et leurs causes, les stratégies d'atténuation des perturbations, la collecte
de données sur les comorbidités et la surveillance, ainsi que les suggestions pour l'orientation technique de 'OMS.
Les données ont été exportées dans Microsoft Excel et synthétisées. Les pays ont été regroupés en fonction de leur
niveau socio-économique.

Résultats: Dix-neuf des 22 pays de la Région de la Méditerranée orientale ont répondu: 95 % des membres du
personnel en charge des maladies non transmissibles ont été réaffectés pour soutenir la riposte a la COVID-19. Les
pays a faible revenu étaient moins susceptibles d'inclure les maladies non transmissibles dans leurs plans de riposte a
la pandémie et plus enclins a signaler une interruption des services. Les services les plus fréquemment interrompus
correspondaient a la prise en charge de I'hypertension (10 pays, soit 53 %), aux soins dentaires (10 pays, soit 53 %), a
la réadaptation (9 pays, soit 47 %), aux soins palliatifs (9 pays, soit 47 %) et a la prise en charge de I'asthme (9 pays,
soit 47 %).

Conclusion: La pandémie de COVID-19 a perturbé la fourniture de services liés aux maladies non transmissibles
dans les pays de la Région de la Méditerranée orientale et la capacité a atténuer les perturbations des services
était variable d'un pays a l'autre. Les mesures d'atténuation comprenaient le triage des patients, les chaines
d'approvisionnement en médicaments nouveaux pour les maladies non transmissibles, les interventions de
distribution et le recours a la santé numérique et a la télémédecine. Il est recommandé de fournir des orientations et
un appui pour assurer la résilience des systémes, la préparation et la réponse aux crises.
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Abstract

Background: Type 2 diabetes mellitus (T2D) is associated with various complications and imposes significant economic
pressures.

Aims: The aim of this study was to determine the epidemiological status and the burden of T2D in the Middle East and
North Africa (MENA) countries during 1990-2019; to inform targeting of prevention strategies.

Methods: The study population included 21 countries, covering a population of about 400 million. The global burden of
disease 2019 database was used. Disability-adjusted life years (DALYs) were computed by summing up the years of life lost
and the years lived with disability. Prevalence, incidence, death rates and DALY rates per 100 000 people for all locations by
age-standardized rates were calculated.

Results: In 2019, Qatar had the highest prevalence [16312.4; 95% unit interval (UI): 15050.0-17723.2] and incidence rates
(818.0; 95% UI: 773.9-868.7) of T2D Bahrain had the highest death (127.0; 95% UT: 102.5-154.6) and DALYs (3232.5; 95% UI:
2622.4-3929.3) rates In the MENA area, average DALY rates increased by nearly 31% (808.3 to 1060.8) and average death
rates increased by 0.2% (24.8 to 25.2) during 1990-2019. The highest increase for T2D-related DALYs (516.5 to 958.1; 85%) and
the highest increase for T2D-related deaths (12.5 to 22.0; 76%) was in the Islamic Republic of Iran.

Conclusion: Prevalence, incidence, deaths and DALYs rates for T2D have continued to increase in most of the MENA
countries. Health care systems must make efforts to control modifiable risk factors.
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due to an ageing population, urbanization, unhealthy
diet, the obesity epidemic, sedentary lifestyles, etc. The
International Diabetes Federation estimated that 4
million people died from diabetes and its complications
in 2019, and nearly half of these deaths occurred in the
working-age group (3).

Introduction

The diabetes mellitus epidemic, as a serious global health
threat, is associated with various adverse outcomes and
an increased risk of premature death and disability.
Diabetes imposes considerable economic pressure on
individuals, families, health care systems and societies.
It causes premature death, disability, job losses, and
disruption to education, which all have negative
economic effects on countries. These indirect costs
contribute to approximately one-third of total costs, an
estimated US$ 1.31 trillion (1).

Despite the variation in certain health and disease
indices, countries of the Middle East and North Africa
(MENA) region have similar cultural, economic and
medical status. Global burden of disease (GBD) studies
are unique in that they estimate incidence, prevalence,
deaths and disability-adjusted life years (DALYs) of

There are 3 main types of diabetes mellitus: type 1 diseases for all regions. The GBD studies longitudinally

diabetes mellitus, type 2 diabetes mellitus (T2D) and
gestational diabetes mellitus, with T2D responsible for
about 90% of all diabetes (2). In 2019, the International
Diabetes Federation estimated that 463 million people
worldwide aged 20-79 years were living with diabetes,
representing 9.3% of the global adult population.
These estimates are forecast to increase to 578 million
(10.2%) in 2030 and 700 million (10.9%) in 2045, and the
greatest increase will be in the low- and middle-income
countries (3). The increasing trend for diabetes may be

report disease burden and create an opportunity to
compare countries and explain the pattern of diseases.
These studies set priorities, present health experiences
of other countries, help with allocation of resources and
assist in tailoring effective health interventions.

The aim of this study was to describe the
epidemiological status and the burden of T2D in the
MENA countries from 1990 to 2019. Our findings may
help in targeting T2D prevention strategies across the
region.
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Methods

Location and population

The MENA region, with a population of more than
600 million, comprises 21 countries: Afghanistan,
Algeria, Bahrain, Egypt, Islamic Republic of Iran, Iraq,
Jordan, Kuwait, Lebanon, Libya, Morocco, Palestine,
Oman, Qatar, Saudi Arabia, Sudan, Syrian Arab
Republic, Tunisia, Turkey, United Arab Emirates and
Yemen (4), which were compared in terms of age, sex
and risk factors for T2D.

Data collection and quality control

We used the latest data from the GBD (2019 update) in
the current study. The GBD dataset reported the preva-
lence, incidence, death and DALY of T2D in all regions
and countries annually from 1990 to 2019. These data
estimate the incidence, prevalence, mortality and DALYs
of 369 diseases and injuries, and 84 risk factors in terms
of location, age and sex in 204 countries and regions
(https://vizhub.healthdata.org/).

The methodological details of GBD 2019 have been
documented elsewhere (5-7). Data used in the report
comprise vital registration systems, sample registration
systems, household surveys, censuses and demographic
surveillance sites. Validation and data quality have been
reported previously (6,8,9). In the GBD dataset, designing
for all countries was based on the quality and accessibility
of data. To ensure reliable and accurate comparisons
between various countries and times, the same method
was applied for each location and year in the MENA
region.

Because to the public availability of GBD, ethics
approval and informed consent were not required for this
study.

Definition of type 2 diabetes mellitus

In the GBD 2019, diabetes includes all encoded
diagnoses, E10 to E14, according to the 10th edition of the
International Classification of Diseases (ICD-10) (6). Type
2 diabetes is defined as insulin secretory defects due to
pancreatic B-cell dysfunction and insulin resistance in
target organs, as shown by a fasting plasma glucose = 7.0
mmol/L (126 mg/dL) or 2-h plasma glucose > 11.1 mmol/L
(200 mg/dL) and/or history of medication for diabetes
treatment (insulin and/or oral hypoglycaemic agents (6).

The GBD study evaluated the various risk factors
attributable to T2D-related DALYs, including metabolic
risk factors such as high body mass index (BMI),
environmental risk factors such as air pollution and non-
optimal temperature, and behavioural risk factors such
as tobacco (smoking, second hand smoke), low physical
activity and dietary risks (diet low in fruits, fibre nuts
and whole grains; diet high in red meat; diet high in
processed foods) (10). Further information is available at
http://vizhub.healthdata.org/gbd-compare/.

DALY calculation

From the GBD dataset, we analysed data on the incidence,
prevalence, mortality, DALYs and attributable risk factors
for T2D. The DALYs are computed by summing up years
of life lost and years lived with disability (11,12). Years
of life lost are computed as the estimated number of
deaths multiplied by a standard life expectancy at the
age at which death occurs. Years lived with disability
are counted as the prevalence of individual sequelae of
the disease multiplied by their corresponding disability
weights, without age weighting. The age-standardized
rate (ASR), age-standardized incidence rate, age-
standardized prevalence, age-standardized death rate and
age-standardized DALY rate are reported to universalize
the population size and age structure, i.e. rates per
100 000 people for all locations (13,14).

To carry out this study, all data were extracted from the
GBD (https://vizhub.healthdata.org/). We then analysed
the data based on the study objectives, age group, risk
factor, sex, etc. All estimates were reported with 95%
uncertainty interval. All analyses were performed using
Microsoft Excel, 2016.

Ethical approval

The ethics committee of the Kermanshah University of
Medical Sciences approved this study.

Results

In 1990, the highest prevalence of T2D via ASR were in
Qatar [16312.4; 95% UL 15050.0-17723.2] and Bahrain
(7546.0; 95% UT: 682.4-8259.7) (Table 1). Bahrain (14 234.9;
95% UT: 13 261.9-15 287.2) continued to have the highest
prevalence rate in 2019. In 1990, Egypt had the lowest
prevalence rate (2392.2; 95% UL 2172.6-2629.7) of T2D. But
in 2019, Yemen had the lowest prevalence rate (4686.9;
95% UL 4150.6-5245.5). In 2019, in all countries of the
MENA region except for Yemen (4686.9; 95% UI: 4150.6-
5245.5) and Turkey (5082.0; 95% Ul 4584.6-5564.4), the
prevalence of T2D was higher than the average global
rate (5282.9; 95% Ul: 4853.6-5752.1).

The highest incidence rates in 1990 were in Qatar
(493.1,95% UT: 453.7-534.1) followed by Bahrain (442.5; 95%
UI: 409.2-476.7) (Table 1). Egypt (140.8; 95% UIL:130.4-1517)
had the lowest incidence of T2D. In 2019, Qatar (818.0; 95%
UI: 773.9-868.7) and Bahrain (757.6; 95% UI: 721.3-795.9)
continued to have the highest incidence rates; the lowest
rate was in Yemen (2417; 95% UL: 217.4-268.6). Except for
Yemen (241.7; 95% UI: 217.4-268.6), in 2019, the incidence
of T2D was greater than the average global rate (259.9;
95% UI: 240.4-281.4).

In 1990, the highest ASRs for deaths attributed to
T2D were in Qatar (111.2; 95% UI: 94.4-130.9) and Bahrain
(77.8; 95% UI: 66.2-91.0) (Table 1). Tunisia (10.9, 95% UI:
8.7-15.0) had the lowest death rate in 1990. Bahrain (127.0;
95% UL 102.5-154.6) and Qatar (122.1; 95% UI: 98.9-151.5)
continued to have the highest death rates in 2019, but
Yemen had the lowest death rate (14.2; 95% UI: 10.2-19.8).
In 2019, the death rate for T2D in the MENA region (25.2;
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Table 1 Comparing the burden of type 2 diabetes mellitus in the world with the Middle East and North Africa region by age-
standardized rate per 100 000 population, 1990-2019

Country

Global

MENA

Afghanistan

Algeria

Bahrain

Egypt

Iran (Islamic

Republic of)

Iraq

Jordan

Kuwait

Lebanon

Libya

Morocco

Oman

Palestine

Qatar

Saudi Arabia

Sudan

Syrian Arab

Republic

Tunisia

Turkey

United Arab

Emirates

Yemen

Year

1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019
1990
2019

Prevalence
3546.5 (3243.8-3862.7)
5282.9 (4853.6-5752.1)
3640.4 (3313.8-3996.0)
6753.3 (6170.3-7394.2)
4458.7 (4001.2-4972.7)
8537.4 (7658.3-9562.5)
4048.0 (3641.3-4517.6)
7675.1 (6860.5-8599.1)
7546.0 (6822.4-8259.7)

(

14234.9 (13261.9-15287.2)

2392.2 (2172.6-2629.7

( )
5657.6 (5105.8-6302.3)
3285.6 (2940.8-3652.4)
6312.9 (5690.2-6959.5)
5595.5 (5041.5-6185.8)
8564.6 (7852.9-9298.9)
5243.6 (4824.3-5714.5)
7628.8 (6944.1-83187.0)

6685.3 (6107.3-7339.9)

10250.2 (9240.2-11339.5)

4447.1(4035.0-4924.8)
7653.3 (6871.0-8524.3)
4770.4 (4282.1-5283.8)
9292.0 (8328.3-10384.7)
3419.6 (3062.0-3803.5)
6918.0 (6211.8-7684.1)
4248.8 (3825.3-4693.4)
7423.3 (6666.4-8199.8)
4569.7 (4130.8-5053.0)
8319.6 (7549.9-9013.0)
8552.6 (7728.5-9442.2)

16312.4 (15050.0-17723.2)

5380.7 (4914.3-5869.4)
9453.1 (8563.1-10498.6)
3621.7 (3234.1-4040.3)
7272.0 (6509.9-8134.3)
4341.8 (3942.2-4797.3)
6832.6 (6133.8-7554.8)
4352.6 (3907.5-4816.6)
8162.2 (7324.6-9059.8)
3582.8 (3284.4-3912.6)
5082.0 (4584.6-5564.4)
6855.8 (6171.6-7585.2)

11098.2 (10089.0-12249.4)

2720.2 (2418.6-3042.1)
4686.9 (4150.6-5245.5)

Rate (95% UI)

Incidence
184.6 (170.9-199.7)
259.9 (240.4-281.4)
196.6 (180.7-213.7)
353-2(326.1-383.4)
226.9 (204.8-251.8)
412.0 (371.7-458.7)
211.9 (191.4-234.1)
386.4 (350.3-428.8)
442.5 (409.2-476.7)
7576 (721.3-795.9)
140.8 (130.4-151.7)
295.2 (268.3-325.2)
170.5 (155.0-188.4)
323.3(295.7-354.5)
286.9 (262.8-312.7)
424.9 (392.4-460.2)
300.4 (277.9-323.3)
395.6 (363.4-428.4)
346.9 (317.7-378.9)
495.5 (451.9-542.7)
231.3 (211.8-255.2)
383.5(347.7-424.1)
244.8 (221.3-271.1)
454.8 (409.7-506.5)

178.7 (161.4-198.1)
3451 (311.5-378.7)
242.0 (222.1-264.4)
410.3 (374.4-447.8)
258.2 (237.5-281.7)
452.7 (414.6-485.4)
493.1(453.7-534.1)
818.0 (773.9-868.7)
282.7 (260.4-306.4)
462.1(420.8-506.9)
186.6 (168.2-206.2
359.6 (323.4-399.6
224.5 (204.8-246.0)
3457 (312.5-378.2
226.1(205.3-249.7
408.6 (369.9-451.9)
202.5 (188.6-219.4)
273.8 (248.8-298.6)
397.2 (364.7-431.8)
589.9 (546.0-641.8)
145.9 (131.5-161.8)
241.7 (217.4-268.6)

)
)

)
)

Deaths
16.7 (15.7-17.6)
18.5 (17.2-19.7)
24.8 (22.5-27.7)
25.2 (22.4-28.2)
27.8 (18.5-40.5)

39.9(23.4-58.0)
17.0 (12.6-23.5)
18.2 (13.9-23.4)
77.8 (66.2-91.0)
127.0 (102.5-154.6)
233 (21.4-25.4)
33.8 (26.0-43.8)
12.5 (10.7-14.4)

22.0 (18.4-23.8

( )
49.2.(39.5-58.6)
45.8 (37.1-54.4)
63.9 (53.8-74.9)
40.2 (34.1-47.5)
28.8 (25.4-32.3)
18.5 (15.3-22.2)
20.4 (17.5-24.4)
15.9 (11.4-20.4)
14.2 (10.5-18.0)
18.3 (13.4-24.1)
13.1(10.4-18.6)
22.4(17.2-28.3)
44.7 (34.3-57.2)
58.3(50.4-66.5)
53.9 (43.0-66.4)
68.8 (59.5-78.7)
111.2 (94.4-130.9)
122.1(98.9-151.2)
25.2(19.2-33.1)
19.1 (16.2-23.7)
11.1(8.4-16.4)
15.7 (10.6-21.7)
18.7 (14.4-23.2)
15.9 (12.3-20.8)
10.9 (8.7-15.0)
14.8 (10.7-19.9)
40.4(34.6-47.0)
22.7(18.3-27.6)
75.3 (58.3-92.8)
55.2 (41.4-70.7)
11.7 (8.1-17.9)
14.2 (10.2-19.8)

DALYs
628.3 (537.2-730.9)
801.6 (670.6-954.4)
808.3 (696.9-944.3)
1060.8 (872.1-1279.1)
997.1(713.4-1373.5)
1567.9 (1136.3-2073.0)
641.4 (485.4-828.7)
951.0 (727.9-1234.6)
2067.6 (1751.7-2415.8)
3232.5 (2622.4-3929.3)
718.2 (637.2-811.6)
1224.7 (973.0-1492.8)
516.5 (420.7-628.2)
958.1(776.6-1170.2)
1544.0 (1292.5-1824.7)
1625.0 (1314.8-1979.3)
1624.7 (1380.1-1899.1)
1292.9 (1069.4-1569.3)
1072.4 (877.3-1311.0)
1136.3 (841.6-1480.0)
801.8 (649.5-990.4)
991.2 (737.8-1295.0)
686.8 (531.8-866.7)
1138.8 (859.7-1475.2)
546.8 (436.7-695.7)
1008.6 (786.9-1261.8)
1248.3 (992.0-1505.9)
1618.5 (1363.6-1912.1)
1398.9 (1131.1-1700.6)
1907.9 (1642.6-2233.1)
2528.1(2147.5-2948.9)
2975.3 (2401.2-3673.1)
902.3 (710.1-1117.0)
1064.5 (829.7-1348.1)
510.3 (386.5-656.2)
855.6 (643.6-1090.2)
740.1(594.8-903.0)
853.2 (646.5-1103.2)
564.0 (434.2-720.3)
943.8 (713.8-1233.8)
1141.6 (976.1-1333.6)
869.9 (702.3-1073.5)
1884.2 (1558.7-2246.7)
1865.2 (1468.0-2332.4)
467.3 (354.5-626.4)
676.5 (512.3-878.8)

DALYs = disability-adjusted life years.
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95% Ul 22.4-28.2) was higher than the global average
(18.5 95% UI: 17.2-19.7).

The highest DALYs rates for T2D in 1990 were in
Qatar (2528.1; 95% UT: 2147.5-2948.9) and Bahrain (2067.6;
95% UL 17517-2415.8); Yemen (467.3; 95% UL 354.5-
626.4) had the lowest rate (Table 1). In 2019, the highest
rates were again in the same 2 countries, with Bahrain
(3232.5; 95% UI: 2622.4-3929.3) and Qatar (2975.3; 95% UI:
2401.2-3673.1), while Yemen (676.5; 95% UI: 512.3-878.8)
continued to have the lowest DALYs rate. In 2019, except
for Yemen, the DALYs rate for T2D, calculated using the
ASR, was reported to be higher than the average global
rate (801.6; 95% UI: 670.6-954.4).

The global DALYs rate for T2D in men (856.2; 95% UL
721.2-1030.7) was higher than in women (743.7; 95% UL
621.8-889.0). In the MENA countries, the DALYs rate for
T2D in women (1096.2; 95% UI: 902.4-1324.9) was higher
than that in men (1025.5; 95% UL 840.8-1243.2). In terms
of the ASR, Qatari women (3628.6; 95% UI: 2952.6-4381.6)
had the highest DALYs rate of T2D in the region. In
Bahrain, men (3200.8; 95% UI: 2597.6-3885.6) had the
highest DALYs rates in the region (Figure 1).

In the MENA region, the incidence of T2D in men
(354.4; 95% UI: 326.3-385.0) was greater than that of
women (351.5; 95% UL 325.3-381.9) (Figure 1). Likewise,

the prevalence of T2D in men (6794.8; 95% UI: 6201.7-
7431.4) was greater than that in women (6706.2; 95% UL
6129.1-7328.4).

In the MENA region, the average DALYs rates
(calculated using ASR) increased by nearly 31% between
1990 and 2019, (808.3; 95% Ul 696.9-944.3 in 1990 and
1060.8; 95% UL 872.1-1279.1 in 2019) (Table 1). During this
period, the greatest decrease in the T2D-related DALYs
(24%) was in Turkey (1141.6 to 870.0). The greatest increase
in the T2D-related DALYs, with an 85% rise, was in the
Islamic Republic of Iran (516.5 to 958.1) Figure 2. There
was no significant peak between 1990 and 2019 among
the countries of the Region.

Global death rates (calculated using ASR) increased
by nearly 1% between 1990 and 2019 (16.7 to 18.5). In the
MENA region, the average death rate increased by nearly
0.2% between 1990 and 2019 (24.8 to 25.2). Between 1990
and 2019, the greatest reduction in the T2D-related death,
a 44% was in Turkey (40.4 to 227), while the greatest
increase in the T2D-related death, 76%, was in the Islamic
Republic of Iran (12.5 to 22.0) (Figure 3).

The prevalence of T2D increased from 1990 to 2019
in all countries of the MENA region. Average prevalence
rates (calculated using ASR) increased by nearly 86.0%
from 1990 to 2019 (3640.4 to 6753.3). Moreover, the

Figure 1 Disability-adjusted life years rate for males and females per 100 000 population for type 2 diabetes mellitus according to
age-standardized rate in the countries of the Middle East and North Africa, 2019
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Figure 2 Age-standardized disability-adjusted life years rate for type 2 diabetes mellitus in the Middle East and North Africa and

globally, 1990-2019
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incidence rate of T2D increased from 1990 to 2019 in Discussion

all countries of the MENA region. In MENA, average
incidence rates by ASR increased by nearly 80.0% from
1990 to 2019 (196.6 to 353.2). Egypt, Morocco and Sudan
had the highest increase in both prevalence and incidence
between 1990 and 2019 (Figure 3).

In 2019, the T2D-related DALYs increased with age.
Most DALYs showed an increase for age 45-49 years
and above. In Qatar and Bahrain, the T2D-related DALYs
increased at a much faster rate and the final values were
extremely high compared with the other (Figure 4).

High BMI, air pollution and smoking had the
greatest effect on the DALYs in all the MENA countries
(Figure 5). The highest T2D-related DALYs rate was
documented forwomenin SaudiArabia(87.4%) and Kuwait
(86.7%), and was attributed to high BMI. The highest
DALYs rate attributed to air pollution was documented in
women (26%) and men (25%) in Afghanistan, followed by
women and men in Qatar (both 24%). The highest DALYs
rate due to smoking was documented in Lebanese men
(23%).

Diabetes is recognized as a critical health problem, which
imposes an adverse impact on human life, the health
system and socioeconomic development. People with
diabetes have a 2-3-fold greater risk of all-cause death.
Diabetes has the second highest negative total effect on
decreasing global health-adjusted life expectancy across
the world (15-17).

In the MENA region the prevalence and incidence
rates of T2D increased from 1990 to 2019 in all countries.
Average prevalence increased by nearly 86.0% and average
incidence by nearly 80.0%. To the best of our knowledge,
population aging, urbanization, obesity, unhealthy diets,
and low physical activity may be strong reasons for these
increases in 2019.

Alarmingly high prevalence, incidence, death and
DALYs rates of T2D were reported in Qatar and Bahrain,
driven by the high prevalence of obesity (18). For patients
with T2D in Qatar and Bahrain, weight loss through the
use of intensive lifestyle interventions are indicated to
reverse diabetes (19,20).
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Figure 3 Changes in the age-standardized prevalence, incidence and disability-adjusted life years rates per 100 000 population for
type 2 diabetes mellitus in both sexes in the Middle East and North Africa, 1990 to 2019
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The estimated global prevalence of T2D has increased
almost 1.5-fold since 1990. However, we found that
prevalenceinthe MENAregion was greater than the global
average, although in Yemen and Turkey it was lower. The
incidence of T2D in the MENA region was greater than
the global average, but in Yemen, it was lower. This may
be due to higher consumption of carbohydrate, fat and
sugar and lower consumption of protein and vegetables
in most developing countries than the global rates (21).

In low- and middle-income countries, infrastructure
is inadequate to support healthy lifestyles, health care
systems are not capable of diagnosing T2D early, and
are not able to provide timely access to treatment. Also
westernized diet is expanding in these countries, so
the people may be more vulnerable to developing T2D.
Low prevalence and incidence of T2D in Yemen could
be attributed to malnutrition due to armed conflict, less
industrialization, poor economy and the more traditional
lifestyle in a country whose economy depends on animal
husbandry and agriculture. Likewise, between 2003 and
2013, Turkey applied very successful health reforms such
as the family medicine model, organizing a universal
health coverage plan, developing primary health care and

applying integrated care (22). Other countries could use
similar health reforms to reduce the burden of T2D.

Despite considerable investment and improvement
in clinical care and pharmaceutical research, there was
an increasing trend between 1990 to 2019 in the DALYs
(increasing about 31.0%) and death rate (increasing about
0.2%) caused by T2D in the MENA region. Therefore, we
hypothesized that the current approach for managing
T2D, which focuses on expensive medications and cross-
sectional reduction of blood glucose levels, is not efficient
in reducing DALYs and all-cause mortality among people
with diabetes. These may be caused by non-modifiable
risk factors like population aging and positive family
history (23), although other risk factors like high calorie
diet and sedentary lifestyle may also be involved. The
DALYs counts for T2D increased from 1990 to 2019 in all
countries in the region, but in Jordan, Turkey and the
United Arab Emirates they decreased. These countries
are known as the destinations for medical tourism in
the MENA region (22,24,25). The T2D-related DALYs and
deaths in the countries of MENA region except for Yemen
was higher than the global average. In fact, the prevalence
and incidence in Yemen were low, consequently, T2D-
related DALYs were low.

483



Research article

EMH]J - Vol. 28 No. 7 - 2022

Figure 4 Age trend of the disability-adjusted life years rates for type 2 diabetes mellitus in both sexes in the Middle East and North

Africa and globally, 2019
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High BM]I, air pollution and smoking had the greatest
effecton the T2D-related DALYs in all countries. As already
reported, high BMI is mostly responsible for T2D and has
been continuously increasing (26). In 2019, women in
Saudi Arabia and Kuwait had the highest DALYs in the
region due to high BMI. Research has shown that persons
with BMI under 25.0 kg/m? usually have the lowest rates
of T2D (17,27). With increasing BMI, the risk of T2D is
increased too. Nearly half of adults suffering from T2D are
obese (28). Emerging hypermarkets increase accessibility
to processed, high-fat, energy-dense, sugar-loaded, low-
nutrient and salt-laden foods at relatively low prices, and
are implicated for the decrease in the consumption of
whole grains, fruits and vegetables. High BMI is mostly
caused by unhealthy diet and sedentary lifestyle. We
suggest the health systems should encourage greater
motivation and desire for exercise and consuming whole
grains, fruits, vegetables, etc., and restrict the availability
of unhealthy products.

Air pollution is a critical risk factor worldwide.
Outdoor and indoor air pollution may alter lung
function. Vascular homeostasis and insulin sensitivity,
lead to disorders in glucose homeostasis (29). Efficient
air pollution management is critically required for a
healthy lifestyle. The highest proportion of total DALYs
attributed to air pollution was in both women and men
in Afghanistan and Qatar. The highest proportion of total
DALYs attributed to smoking was among Lebanese men.

The global DALYs rate of T2D in men was higher than
in women. However, in MENA, the DALYs rate for T2D
in women was higher than in men. We infer that less
employment opportunities outside the home, meaning
physical activity is restricted to housework, may be
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responsible for the higher frequencies of obesity and
sedentary lifestyles and consequently diabetes among
women in the region. On the other hand, in women,
obesity, diabetes and hypertension are prevalent after
childbirth (30,31). Qatari women and Bahraini men had
the highest DALYs rates according to ASR. This difference
may be ascribed to the distribution of risk factors between
men and women across populations.

From 1990 to 2019, Turkey had the highest decrease
in T2D-related DALYs (from 8th to 18th rank) and deaths
(from 8th to 10th rank). This decrease was a result of
Turkey improving its health care system in recent
decades (22). The Islamic Republic of Iran had the highest
increase in T2D-related DALYs (from 18th to 16th rank
in 2019) and death (from 18th to 10th rank in 2019). This
increase may be attributed to the consequences of armed
conflict and sanctions, dispersion, destabilization of
health care systems, poor access to prevention, care and
treatment, and poor education.

The T2D-related DALYs increased sharply with age.
We found that the highest rate of T2D was reported in
ages 45-49 years and higher. In fact, increasing life
expectancy will result in a greater burden of T2D in the
elderly.

The strengths of the present study include comparing
the data of countries that have similar information
registration systems and sociodemographic indices.
Other strengths were the comprehensive estimations of
the T2D burden reported as prevalence, incidence, death
and DALYs among different countries from 1990 to 2019,
hence, it can detect the strengths and weaknesses of the
health care systems in these countries. All limitations of
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Figure 5 Distribution of total disability-adjusted life years related to type 2 diabetes mellitus by age-standardized rate in both
sexes attributed to various risk factors in the Middle East and North Africa, 2019
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the GBD study are detailed elsewhere (7) and our study
was wholly subject to those limitations.

We did not cover type 1 diabetes mellitus and
gestational diabetes mellitus, these will be the subject
of separate studies. In July 2011, South Sudan gained
independence and separated from Sudan but in this
study, the data for Sudan and South Sudan are reported
as one country. Deaths reported in the GBD are the deaths
directly caused by T2D, which may underestimate the
mortality attributable to T2D. Certainly, T2D is associated
with the increased risk of death, cardiovascular disease,

cancer and infectious diseases which result in a higher
indirect death rate. The estimates in the GBD are updated
annually, therefore these limitations should be addressed.

Conclusion

T2D has continued to increase in prevalence, incidence,
deaths and DALYs rates in most countries of the MENA
region. This increasing trend may be attributed to
ageing population, social and economic transformation,
urbanization, the obesity epidemic, and unhealthy diets
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such as processed and high-fat diet, sedentary lifestyles care systems are crucially needed to set policies, allocate
and inability of health care systems to diagnose T2D early resources, tailor educational interventions to modify
or provide access to treatment. Given that most of the unhealthy lifestyles, efficiently address overweight and
T2D burden is advanced by modifiable risk factors, health obesity, smoking and exposure to air pollution.
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Situation épidémiologique du diabéte sucré de type 2 dans la Région Moyen-Orient
et Afrique du Nord, 1990-2019

Résume

Introduction : Le diabéte sucré de type 2 est associé a diverses complications et impose des contraintes économiques
importantes.

Objectifs: La présente étude visait a déterminer le statut épidémiologique et la charge du diabéte sucré de
type 2 dans les pays du Moyen-Orient et d'Afrique du Nord au cours de la période 1990-2019 afin de mieux cibler les
stratégies de prévention.

Méthodes : La population d'étude était composée de 21 pays, couvrant prés de 400 millions de personnes. La base de
données de 2019 sur la charge mondiale de morbidité a été utilisée. Les années de vie ajustées sur l'incapacité (DALY)
sont calculées en additionnant les années de vie perdues et les années vécues avec une incapacité. Les taux de
prévalence, d'incidence, de mortalité et de DALY pour 100 000 personnes ont été calculés pour tous les lieux en
utilisant des taux standardisés selon I'age.

Résultats: En 2019, le Qatar présentait les taux de prévalence [16312,4; 95 % intervalle unitaire (UI): 15 050,0-
17723,2] et d'incidence (818,0 ; 95 % UI : 773,9-868,7) les plus élevés. Bahrein présentait les taux de mortalité (127,0;
UTI a 95 %: 102,5-154,6) et de DALY (3232,5; UI a 95 %: 2622,4-3929,3) les plus élevés. Dans la Région Moyen-Orient
et Afrique du Nord, les taux moyens de DALY ont augmenté de pres de 31% (808,3 a 1060,8) et les taux moyens
de mortalité ont enregistré une hausse de 0,4 % (24,8 % a 252%) au cours de la période 1990-2019. La plus forte
augmentation des DALY liées au diabéte sucré de type 2 (516,5 a 958,1; 85 %) et la hausse la plus importante des déces
liés au diabéte sucré de type 2 (12,5 a 22,0 ; 76 %) ont été enregistrées en République islamique d'Iran.

Conclusion : Les taux de prévalence, d'incidence, de décés et de DALY liés au diabéte sucré de type 2 ont continué a
augmenter dans la plupart des pays de la Région Moyen-Orient et Afrique du Nord. Les systémes de santé doivent
s'efforcer de maitriser les facteurs de risque modifiables.
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Abstract

Background: Tuberculosis (TB) is a disease that disproportionately affects the poor. The World Health Organization lists
economic factors as one of main barriers to tuberculosis management.

Aims: This study aimed to estimate the household total catastrophic cost of TB and its determinants among newly diag-
nosed Egyptian tuberculous patients.

Methods: This was a cohort prospective study covering 257 TB patients registered in 2019. The patients were followed
up bi-monthly until the end of the treatment regimen (4 visits). A standardized questionnaire published by the poverty
sub-working group of the Stop TB Partnership was used after minor modification. The following costs were measured:
pre-diagnosis, direct and indirect, guardian and coping, as well as annual household income. Catastrophic cost (direct
plus indirect) was considered if the total cost of TB treatment exceeded 20% of the household’s annual income. Sensitivity
analyses were conducted using different thresholds.

Results: The incidence of household total catastrophic cost was 24.1%. The mean total cost of TB treatment was US$ 198.
Over 50% of the total direct cost was incurred during the pre-diagnosis period. After adjustment for other determinant
variables using multivariable logistic regression, we found that age < 30 years, living in a house with crowding index > 2,
poverty and coping were more likely to cause higher total catastrophic cost.

Conclusions: Catastrophic cost was experienced by 1 out of every 4 new TB patients. As the main cost drivers were pover-
ty and coping, the Ministry of Health and Population should be collaborated with Ministry of Finance and NGOs to put a
plan of social protection system for poor families with TB patients.
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Introduction Loss of income and direct expenses trigger a
Tuberculosis (TB) i di hat di . l downward spiral whereby the patient is less able to
uberculosis (TB) is a disease that disproportionately complete treatment, more likely to have repeat episodes,
affects the poor. Therefore, TB programmes need to and more likely to develop drug resistance resulting in
ensure that economically and socially disadvantaged more expensive and laborious treatment (4,5).

patients do not face barriers that keep them from seeking

] i Many studies have been conducted in Africa and Asia
treatment. By addressing barriers and the reasons for

to assess the catastrophic cost of TB for patients and

delay to timely diagnosis and treatment in the National households. The incidence of total catastrophic cost of TB
TB Programme (NTP), costs to TB patients, particularly in Uganda was 53.1% (6) and in Zimbabwe 80% (7). In Asia,
among the poor, can be effectively reduced (1). the reported catastrophic incidence in Indonesia was 36%

Poor people have longer pathways to care, and costs (8), while in China catastrophic health care expenditure
of accessing care are generally higher before than after (CHE) was 66.8% (9) and the household catastrophic

total cost was 33.6% (10). There is a difference between
catastrophic total cost of TB and CHE. According to the
WHO definition, catastrophic total costs (direct and
indirect combined) incurred during illness and treatment
exceed a given threshold (e.g. 20%) of the household’s
annual income, while CHE is defined as out-of-pocket
payments for health care (for all conditions) exceeding a

diagnosis; on average, costs incurred before treatment
represented at least 50% of the total cost of the TB episode
(2). Out-of-pocket costs for public and private health
care services may lie at the beginning of a spiral into
poverty for many families and exacerbate poverty among
the already-poor. Universal access to care and reducing

the socioeconomic burden associated with TB are key given fraction of a household’s total consumption (non-
objectives of the current WHO Stop-TB strategy. The food). The CHE for TB is defined as out-of-pocket medical
WHO lists economic factors as one of 4 barriers to TB expenses for TB care exceeding a specific proportion of
care (3). household income or capacity to pay (11).
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Egypt is ranked among the mid-level incidence
countries. According to a WHO estimation of the TB
burden in 2019, the incidence of TB was 12 per 100 000
inhabitants. The estimated proportion of TB cases with
multidrug resistance/rifampicin resistance was 1.4%
among new cases and 23.0% among previously treated
patients (12). In Egypt, there have been no published
studies estimating the catastrophic total costs or CHE
for TB at the national level. Accordingly, conducting
such a study could be of value in assessing the impact
of economic constraints and impoverishment among TB
patients and their households.

The main objectives of this study were to measure
the incidence of total household catastrophic cost of TB
and identify the risk factors associated with it.

Methods
Study design

We used a cohort prospective study to achieve the study
objectives. The study cohort included a sample of newly
diagnosed TB patients who had been on treatment for
at least 2 weeks since starting the intensive phase. All
patients were registered in the National TB Programme
during the first quarter of 2019. Study patients were
followed up bi-monthly (4 interviews for each patient)
until the end of the treatment regimen.

Study setting

According to the General Organization of Physical
Planning, Egyptisdividedinto 7regions (27 governorates):
Greater Cairo, Alexandria Region, Delta Region, Suez
Canal Region, North Upper, Central Upper and Southern
Upper. For simplicity of selection, we combined the
regions into 3 sectors: Greater Cairo (3 governorates),
North (Alexandria and Delta = 12 governorates) and South
(all 3 Upper regions = 10 governorates). We excluded
North and South Sinai for security reasons. From the
North and South sectors, 4 governorates were randomly
selected. From the Middle sector, Cairo was randomly
selected. Out of 44 TB management units (TBMUs) in
the selected governorates, 24 were randomly selected.
A weighted proportional allocated sample from each
governorate was calculated depending on the registered
number of TB patients in 2018.

Some patients were considered ineligible: those who
refused to sign the informed consent, children under 15
years without their guardian’s consent or for whom the
guardian refused to give consent, and re-treated patients.
Multidrug resistant patients were excluded because they
need a longer time for follow-up and in some selected
centres the number of these patients was very low.

Sampling method and sample size

This was a cluster sample considering the TBMU
as a cluster. As there are 24 clusters in the 5 selected
governorates, we retrieved around 10-20 patients
per cluster. Consecutive consenting eligible patients
were interviewed at each study site until the required

sample size was reached. The sample size calculated for
this study was 276 TB patients using Epilnfo, version 7.
The assumptions used for calculation were: estimated
household catastrophic cost rate 30% (22-38%), 95%
confidence level, design effect of 2.0, and dropout rate
of 10%. The assumption of catastrophic cost rate was
based on preliminary results of unpublished work done
recently in 2 TBMUs in Cairo.

Data collection

A standardized questionnaire from the poverty sub-
working group of the Stop TB Partnership, the “Tool
to estimate (TB) patient’s costs”, was used (13). The
questionnaire was translated into Arabic and rechecked
for proper translation by a public health expert. Then
both face and content validity of the questionnaire were
evaluated as a routine step in the process of evaluation
of the protocol by the Institutional Review Board of
the Faculty of Medicine, Ain Shams University. After
approval of the protocol, the questionnaire was piloted
on 20 TB patients from some TBMUs not included in
the study; no changes were made to the questionnaire.
Interviews were carried out by trained health care
workers with previous experience in interviewing TB
patients. The questionnaire covered socioeconomic and
demographic variables such as age, sex, marital status,
education, employment, household monthly income,
place of residence, family size and number of rooms.
Other variables were included in the questionnaire such
as type of TB and diagnostic delay.

Operational definitions: according to WHO
tuberculosis patient cost surveys (11,13)

* Catastrophic total costs due to TB comprised total
costs of TB (direct and indirect combined) incurred by
household during illness and treatment that exceeded
20% of the pre-disease annual household’s income.

+ Direct costs were out-of-pocket costs linked to seeking
diagnosis and treatment, including medical expenses,
fees, transport, accommodation, food expenditures
and other costs, net of any reimbursement.

» Indirect costs were self-reported household income
loss (net effect of income change before as compared
to during TB episode).

* Guardian cost was the costs incurred by family
members looking after the patient during care. For
each guardian, both direct and indirect costs were
considered.

* Costs incurred by patients who attempted to cope
with the costs of TB care included borrowing money
or selling their assets to finance care.

e Annual income was estimated from the average
monthly income reported by the patient. This
was calculated from the monthly income before
TB symptoms, after diagnosis and at the end of
treatment. To assess and value patient’s time cost, we
used the output-based approach.

490



Research article

EMH]J - Vol. 28 No. 7 - 2022

* Poor status was considered if the household earnings
were below 1000 Egyptian pounds per month (those
in the first quintile of the monthly income).

Regarding monthly income and all costs incurred by
the patients, we collected the data in Egyptian pounds
then converted to US$ (US$ 1 = 16.5 Egyptian pounds).

Data analysis

We used SPSS, version 21, for statistical analysis.
Descriptive statistics included mean, standard deviation,
median, interquartile range, frequency, percentage and
95% CI. Analytical statistics was performed in 2 steps.
First, bivariate analysis using the chi-squared test was
applied to identify variables associated with catastrophic
cost. Crude odds ratios (cORs) with 95% confidence
interval were calculated. In the second step, multivariable
logistic regression models were constructed and adjusted
odds ratios (adj. ORs) were calculated. All variables in the
bivariate analyses that expressed P-value < 0.25 and were
of clinical importance (8) were entered into the models.
P-value < 0.05 was considered significant.

Ethical approval

This study was approved by the Research Ethics
Committee of the Ministry of Health and Population
(FWA00016183).

Results

Out of the 276 new TB patients interviewed, only 257 had
complete records. The characteristics of the study cohort
are shown in Table 1. The mean age was 38.3 [standard
deviation (SD) 14.8] years and around one quarter of
patients were = 50 years old. This cohort included more
males (61.9%) than females; 58.8% of participants were
married and 22.6% were illiterate. One quarter of the
study sample was affiliated to government organizations
with a regular monthly income, 55.3% were freelancers or
working in the private sector and around one fifth were
unemployed.

The majority of the participants lived in urban
governorates, 66.5% had pulmonary TB and the crowding
index for 78.6% of the patients was 1-2 persons/room
(Table 1). Around 25% of the participants were poor and
11.3% adopted coping strategies by borrowing money or
selling their assets.

The mean value of the total cost during the TB episode
was US$ 198 (median US$ 122) (Table 2). The mean value
(US$ 109) of the total indirect costs amounted to 55% of
the total costs (direct and indirect). The proportion of
direct to indirect cost was 89/109 = 0.82. However, the
median value of the total direct costs was similar to the
total indirect costs (US$ 61). The mean value of the pre-
diagnosis direct cost (US$ 56) was 2.5 times greater than
that of the indirect costs (US$ 21). In comparison, in the
intensive and continuation phases the indirect costs
were much higher than the direct costs.

Household total catastrophic cost (ICC) rate was
considered at different cut-off points (Figure 1). At 20%

Table 1 Characteristics of study participants (n = 257),
tuberculosis patients in Egypt, 2019

Characteristic No. %
Age (years)

<30 83 323

30-49 109 42.4

> 50 65 25.3
Sex

Male 159 61.9

Female 98 381
Current marital status

Single 89 34.6

Married 151 58.8

Divorced/Widow 17 6.6
Education level

Illiterate 58 22.6

Primary-Secondary 158 615

University 4 16.0
Employment

Governmental 63 24.5

Freelance/private 142 55.3

Jobless 52 20.2
Crowding index

1-2 persons/room 202 78.6

> 2 persons/room 55 21.4
Place of residence

Urban governorate 212 82.5

Urban/rural governorate 45 17.5
Income (poverty status)

Poor ($US < 61/month) 63 24.5

Non-poor 194 75.5
Breadwinner

Patient 215 83.7

Other family member 42 16.3
Type of TB

Pulmonary 171 66.5

Extrapulmonary 86 33.5
Diagnostic delay (weels)

<4 74 183

>4 183 81.7
Coping

No 228 88.7

Yes 29 11.3

$US = 16.5 Egyptian pounds (2019 average).

threshold, the incidence of the total ICC among the
study sample was 20.1%. At a threshold exceeding 10%,
the incidence of ICC increased to 59.9%; at a threshold
exceeding 30% of the annual household income it was
only 6.6%.

The ICC was analysed across study variables using
a threshold exceeding 20% (Table 3). The younger age
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Table 2 Total household/patients’ costs incurred by
tuberculosis patients during the pre-diagnosis, intensive and
continuation phases, Egypt, 2019

Period/type of cost Cost ($US) IQR (US$)
Mean Median 25th 75th

Pre-diagnostic period
Direct costs 56 34 12 72
Indirect costs 21 0 0 30
Intensive phase period
Direct costs 14 3 2 8
Indirect costs 27 13 (o] 36
Continuation phase
Direct costs 19 13 6 22
Indirect costs 61 36 (o] 85
Total direct costs to HH 89 61 29 106
(pre-diagnosis, post
diagnosis)
Total indirect costs to 109 61 (o] 148
HH (pre- plus post-
diagnosis)
Total cost to HH (direct 198 122 67 239

+ indirect)

IQR = interquartile range.

groups, <30 years, showed a higher significant ICC
than those aged = 50 years (cOR 2.37, 95%CI: 1.05-5.39).
There were insignificant differences between males and
females and between current marital status, education
level, place of residence, diagnostic delay and type of TB.

Compared with the ICC among patients affiliated
to governmental organizations with a stable monthly
income, patients working as freelancers experienced
higher ICC (cOR 272, 95% CI: 1.03-5.04). Crowding index
was significantly associated with ICC as patients living
in houses with crowding index > 2 persons/room showed

an ICC of 36.4% compared with 20.8% for those with a
crowding index of 1-2 persons/room.

Poor patients experienced a higher ICC (33.3%) than
non-poor patients (21.1%). Where the main breadwinner
was a patient, the incidence of ICC (26.5%) was
significantly higher than that reported when family
members were the main breadwinner (11.9%).

The highest ICC was reported among patients who
adopted coping strategies (55.2%) compared with those
who did not (20.2%) (Table 3).

To identify the determinant variables associated
with higher ICC, we used a multivariable logistic
regression model (Table 4). Variables retained in the final
step of the model that significantly predicted high ICC
were: younger age < 30 years (adj. OR 2.69, 95% CI: 1.10-
6.61), those living with crowding index of >2 persons/
room (adj. OR 2.32, 95% CI: 1.18-4.58), poor patients (adj.
OR 2.06, 95% CI: 1.06-3.98) and TB patients who adopted
coping strategies (adj. OR 5.13, 95% CI: 2.26-11.68).

Sensitivity analyses using different thresholds
for catastrophic cost were analysed (Table 5). For each
threshold level, both bivariate and multivariable analyses
were evaluated in a similar way to that used with the
> 20% threshold. In the multivariable logistic regression,
coping strategy was a common determinant (predictor)
for ICC for all 4 catastrophic thresholds, while being poor
was retained as a predictor in 3 threshold levels (10%, 25%
and 30%). Crowding index was retained in the models
that used 25% and 30% thresholds. Age groups and place
of residence were retained in 1 scenario only (10%).

Discussion

This is the first study conducted in Egypt to assess the
economic burden of TB diagnosis and treatment. The
incidence of catastrophic cost in this study was 24.1% al-
though services (diagnosis, laboratory investigations and
drugs) provided by the Ministry of Health and Population

Figure 1 Thresholds of catastrophic total cost of tuberculosis, Egypt, 2019

70.0%

59.9%
60.0%

50.0%
42.80%

40.0%

30.0%

Catastrophic total cost %

20.0%

10.0%

20.10%

6.60%

0.0% T
> 10% >15%

> 20% > 25% >30%

Catastrophic total cost cut-off point

492



Research article

EMH]J - Vol. 28 No. 7 - 2022

Table 3 Distribution of total catastrophic household costs among tuberculosis patients, Egypt, 2019

Category Total catastrophic HH cost P-value ‘OR 95% CI
Yes %

Age (years)

<30(n=283) 25 30.1 0.039 2.37 1.05-5.39

30-49 (n109) 27 24.8 0.147 1.81 0.81-4.04

250 (. = 65) 10 15.4 - - _
Sex

Male (n = 159) 43 27.0 0.163 0.65 0.35-1.20

Female (n = 98) 19 19.4
Current marital status

Single (n = 89) 23 25.8 0.642 1.16 0.63-2.12

Married (n = 151) 35 23.2 - - -

Divorced/widow (n = 17) 4 23.5 0.974 1.02 0.31-1.33
Education level

Mlliterate (n = 58) 14 24.1 0.800 113 0.44-2.94

Primary/secondary (n = 158) 39 24.7 0.716 117 0.51-2.65

University (n = 41) 9 22.0 - - -
Employment

Governmental (n = 63) 9 14.3 - - -

Freelance/private (n = 142) 39 27.5 0.043 2.72 1.03-5.04

Jobless (n = 52) 14 26.9 0.096 2.21 0.87-5.63
Crowding index

1-2 persons/room (n = 202) 42 20.8

> 2 persons/room (1 = 55) 20 36.4 0.017 2.18 1.14-4.15
Residence

Urban governorate (n = 212) 48 22.6

Urban/rural governorate (n = 45) 14 311 0.228 154 0.76-3.13
Type of TB

Pulmonary (n = 171) 41 24.0

Extrapulmonary (n = 86) 21 24.4 0.936 1.02 0.56-1.88
Breadwinner

Patient (n = 215) 57 26.5

Other family member (n = 42) 5 11.9 0.043 2.67 1.00-7.13
Diagnostic delay

< 4 weeks® 17 23.0

> 4 weeks 45 24.6 0.784 1.09 0.58-2.07
Income (poverty status)

Non-poor (n =194) ® 41 21.1

Poor (n = 63) (US$ < 61/month) 21 33.3 0.049 1.87 1.00-3.49
Coping

No (n = 228) 46 20.2

Yes (n = 29) 16 55.2 < 0.001 4.87 3.19-10.84

OR = crude odds ratio

was free. Comparing with studies that used similar meth-
odology, a similar incidence (27-28%) of catastrophic cost
was reported in Kenya (14) and South Africa (15) while a
higher ICC (41%) was reported in Brazil (16). However, our
finding was much lower than the corresponding figures
reported in some African countries, e.g. Uganda (53.1%)

and Zimbabwe (80%) (6,7), as well as in some Asian coun-
tries, e.g. China (33.6%) and Myanmar (60%) (10,17). In all
these studies, including ours, the total catastrophic costs
are considered high and pose a high economic burden on
TB patients and their families as most TB patients in de-
veloping countries are poor.
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Table 4 Predictor factors associated with high catastrophic
total household costs among tuberculosis patients using
multivariable logistic regression (final model)

Category Multivariable logistic regression
analysis
P-value Adjusted 95% CI
(0)2%

Age

< 30 years 0.030 2.96 1.10-6.61

30-49 years 0.369 1.49 0.62-3.58

> 50 years - - -
Crowding index

1-2 persons/room

> 2 persons/room 0.015 2.32 1.18-4.58
Income (poverty status)

Non-poor

Poor (US$ < 61/month) 0.032 2.06 1.06-3.98
Coping strategy

No

Yes < 0.001 5.13 2.26-11.68

Variables entered at the beginning of the model were age group, sex, employment, place of
residence, crowding index, breadwinner, poverty status and coping.
OR = odds ratio; CI = confidence interval.

In this study, =50% of the total direct cost was
incurred during the period between onset of symptoms
and time of diagnosis. This is in agreement with the
findings of other studies in Africa and Asia (9, 18-21).
The longer the pre-diagnosis period, the higher the cost
incurred by TB patients before treatment. Lack of public
awareness about the symptoms is one of the reasons for
the long delay before diagnosis and increased household
impoverishment. In our study, direct cost was much
higher than indirect cost incurred for TB in the pre-
diagnosis period, while the reverse was true during the
intensive and continuation phases. In contrast, higher
indirect cost, in either the pre-diagnosis period or the post-

Table 5 Sensitivity analyses to identify determinants of
catastrophic total cost using different thresholds of the
household income

Catastrophic Significant Significant determinant

threshold (%) variables variables (multivariable
(bivariate logistic regression
analysis) analysis)

10 Age group Age group
Coping Poor status

Place of residence  Coping
Place of residence

15 Coping Coping
Employment

25 Crowding index ~ Crowding index
Poor status Poor status
Coping Coping

30 Crowding index  Crowding index
Poor status Poor status
Coping Coping

diagnosis, was reported in Nigeria (18). Low percentage
of indirect cost was reported in Delhi, India, which may
be accounted for by the availability of TBMUs near the
workplace or residence of the patients (22). The presence
of DOTS (directly observed treatment, short course)
centres near the homes and workplaces of TB patients
has a positive impact on travel by decreasing both time
and non-medical costs (22). There were marked variations
between different studies regarding the ratio of direct to
indirect costs. These differences may be attributed to the
method used to calculate the indirect costs, financial and
welfare policies in regard to TB management and the role
of nongovernmental organizations in supporting poor
patients.

Analysing the determinants of high catastrophic
cost showed that patients aged < 30 years incurred more
than double catastrophic total cost than the older group.
A similar result was found in Nigeria (18) and India (20),
while studies in China, Benin and Nigeria reported a
greater cost among elderly people (9,23,24). Other studies,
however, have reported no association between age and
catastrophic cost (6-8,14,15,22). Younger TB patients are
more likely to be affected financially and economically
due to the long duration of the TB episode, which results
in reducing the income of patients, particularly those
working in the private sector or as freelancers with low
monthly income.

In this study, males experienced greater catastrophic
costs but after adjustment for other factors this
association disappeared. A number of studies have
reported nonsignificant high cost among males (6-
9,14,15,23) while others have reported significant high
catastrophic cost incurred among males (17,18,22,24).

Consistent with previous reports, our findings
revealed no association between education level and
catastrophic cost (6-8,10,14,16). There was no consensus
in the studies that analysed the association between
education level and catastrophic cost, as some studies
reported higher costs among educated patients (18,22-24)
while others reported the opposite (9,10).

Employment status was not found to be a determinant
for catastrophic cost in our study, which is in agreement
with studies conducted in Indonesia and India (8,22),
however, other studies have reported significant higher
catastrophic cost among the unemployed (9,10,15,16).

Patients living in houses with a crowding index
>2 were more likely to incur greater household total
catastrophic cost. Poor families with TB patients are
characterized by having large family sizes, which adds a
further economic burden and most likely exposes them
to high catastrophic cost. However, studies in China
and rural areas of South Africa and India have reported
that large families were less likely to be exposed to high
catastrophic cost, which may result from the family
having more earners (9,15,22).

Our findings emphasize the importance of coping
as a determinant factor behind high catastrophic cost.
Those using coping strategies were 5 times more likely
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to experience catastrophic cost. Coping strategies are
associated with poverty, which is considered one of the
main deterministic factors associated with catastrophic
cost. Similar findings have been reported in almost all
studies.

This study has some limitations. It included only
new TB patients and excluded re-treated, multidrug
resistant patients and children. Recall bias is one of the
characteristics of studies concerned with income and
cost of treatment. However, we tried to minimize this by

conducting a prospective cohort study and interviewed
TB patients at short intervals.

Egypt started implementing the universal health
care in 2019 in a few governorates. The determinants
identified in this study should be considered by the
Ministry of Health and Population when implementing
universal health care coverage by engaging the various
ministries concerned, e.g. social and finance, to mitigate
the economic and financial burden of families affected
by TB.
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Coiit total des dépenses catastrophiques des ménages liées a la tuberculose en
Egypte : incidence, facteurs de cofit et implications politiques

Résumeé

Contexte: La tuberculose est une maladie qui touche les pauvres de maniére disproportionnée. En effet,
'Organisation mondiale de la Santé a classé les facteurs économiques parmi les principaux obstacles a la prise en
charge de la tuberculose.

Objectifs : La présente étude estime le cofit total des dépenses catastrophiques des ménages liées a la tuberculose et
ses déterminants parmi les patients tuberculeux égyptiens nouvellement diagnostiqués.

Méthodes : 1] s'agissait d'une étude de cohorte prospective couvrant 257 patients atteints de tuberculose enregistrés
en 2019. Les patients ont été suivis deux fois par mois jusqu'a la fin de leur protocole thérapeutique (quatre
visites). Un questionnaire standardisé publié par le sous-groupe de travail sur la pauvreté du Partenariat Halte a la
tuberculose a été utilisé apres quelques modifications mineures. Les cofits suivants ont été mesurés : colits avant le
diagnostic, cofits directs et indirects, cotlits pour les personnes qui s'occupent des malades et cofits de l'adaptation a la
situation financiére ainsi que le revenu annuel du ménage. Les cofits (directs et indirects) étaient considérés comme
étant catastrophiques si le colt total du traitement de la tuberculose dépassait 20 % du revenu annuel du ménage.
Des analyses de sensibilité ont été effectuées en utilisant différents seuils.

Résultats : L'incidence du cofit total des dépenses catastrophiques pour les ménages était de 24,1 %. Le cofit total
moyen du traitement de la tuberculose était de 198 dollars des Etats-Unis. Plus de 50 % du cofit direct total a été
engagé pendant la phase précédant le diagnostic. Aprés ajustement pour d'autres variables déterminantes a l'aide
d'une régression logistique multivariable, nous avons constaté que le fait d'étre agé de moins de 30 ans, de vivre dans
une maison dont l'indice de surpeuplement est supérieur a deux, la pauvreté et I'adaptation a la situation financiére
étaient plus susceptibles de causer un cofit catastrophique total plus élevé.

Conclusions : Un nouveau patient tuberculeux sur quatre a subi un cofit catastrophique. Les principaux facteurs de
colit étant la pauvreté et l'adaptation a la situation financiére, le ministére de la Santé et de la Population devrait
collaborer avec le ministere des Finances et les organisations non gouvernementales (ONG) pour mettre en place un
systeme de protection sociale destiné aux familles pauvres comptant des patients tuberculeux.
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Abstract

Background: Global polio eradication is a goal yet to be achieved in countries like Pakistan. In recent years, the Polio
Eradication Initiative has been making steady progress with good campaign coverage and low numbers of polio cases.
However, in 2019 Pakistan reported 146 cases compared to 12 in 2018. A major factor cited for this regression was a surge
in vaccine refusals by parents and caretakers.

Aims: To assess the reasons for the refusal of polio vaccination in Quetta Block, Balochistan.

Methods: The study was conducted using data acquired from 2 polio vaccination campaigns over 3 months in 2019. The
data were collected in Quetta Block, a highly endemic zone having continuous transmission of the polio virus over several
years. The data were analysed using the statistical software, SPSS, version 20. We used descriptive statistics to demon-
strate the characteristics of the study population. Categorical variables were measured as frequencies and percentages.

Results: Refusal rates were almost 8.6% for the polio campaign of April and 8.1% for June 2019. Misconceptions about
vaccines made up 56.4% of reasons for refusals, followed by religion 16%.

Conclusion: Misconceptions about the vaccine are the main driving force behind vaccine refusals in the study setting.
Efficient strategies are required to address misconceptions in this red zone of poliovirus transmission in Balochistan.
Keywords: vaccine refusal, polio eradication, Pakistan
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Confidence in vaccines is pivotal to maintaining the
demand for and use of vaccines. It has been observed that
providing vaccines becomes exceptionally challenging
when targeting groups that refuse or delay acceptance (5).

Introduction

Global eradication of polio is a necessary goal that is yet
to be achieved in countries like Pakistan, where one of
the most significant surges in number of polio cases was
reported in 2019 (1). Currently, Pakistan is the only coun-
try, besides Afghanistan, with wild poliovirus 1 (WPV1)
serotype-endemic reservoirs (2). In recent years, the Polio
Eradication Initiative has been seen to be making steady
progress with good campaign coverage and low numbers
of cases. However, 2019 proved to be a year of regression
with Pakistan reporting 146 cases compared with only 12
in 2018 (3).

Regardless of the challenges, in collaboration
with WHO, Pakistan initiated enhanced measures,
including community mobilization, community-based
immunization and supplementary immunization
activities (6). Generous funding from the Bill and Melinda
Gates Foundation and other organizations have played a
pivotal role in these efforts (6).

In this study, we attempt to explain why Pakistan
has been experiencing high caseloads despite achieving

A major reason given for this regression was a surge
in vaccine refusals by parents and caretakers. In 2012,
the World Health Organization (WHO) initiated the
SAGE Working Group on Vaccine Hesitancy to better
understand the community’s polio vaccine refusal. The
working group highlighted factors influencing the
decision by parents or caretakers to accept vaccines. It
coined the term “vaccine hesitancy”, which represents
the delay in acceptance or refusal of vaccines despite the
availability of vaccination services (4).

record success in vaccine coverage and political and
community engagement. Our goal is to understand the
reasons for the great surge in vaccine refusals.

Methods
Study design and duration

The study was conducted using data acquired from the
2 polio vaccination campaigns spread over 3 months
in 2019.
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Setﬁng de-identified and shared with the relevant authorities or

This study was conducted in the Quetta Block in stakeholders for research, reports and record-keeping,

Baluchistan province, Pakistan. This particular block The total sample we received for our study was
is considered a highly endemic zone because of the 754 945 children aged 0-5 years residing in Quetta Block,
continuous transmission of poliovirus in the last few covering 2 campaigns: the campaign for April [national
years. Quetta Block has 3 major cities: Killa Abdullah, immunization days (NID)] and the campaign of June
Pishin and Quetta. The cities are further subdivided into [sub-national immunization days (SNID)] of the Quetta
tehsils and union councils. Block. NID is mass immunization campaign conducted

across the country to provide polio vaccine to every child

The data for Quetta city were acquired from the :
under the age of 5 years. It is done house-to-house,

municipal offices of Chiltan and Zarghoon towns.

Similarly, for Pishin the data were acquired from the and children are vaccinated and a record maintained.
offices of the tehsils of Barshore, Karezat and Pishin. For In comparison, SNID is an extra scheduled mass
Killa Abdullah the data were acquired from the tehsils of immunization campaign that is conducted only in those
Chaman, Gulistan and Killah Abdullah. areas with high numbers of positive cases to ensure
proper immunization.
Sample Accordin i
g to a study conducted in Khyber

The study sample was acquired from the database of Pakhtunkhwa, Pakistan, respondents misconceived the
the Emergency Operation Centre for Polio Eradication vaccine to be Capab]e of causing harm to the immune
Initiative, Balochistan at Quetta. The emergency system (93%), triggering adverse reactions 97.5%, to be
operation centre is managed through a public-private against their social and moral values (95%), and to be
partnership between the Government of Balochistan and not as good as traditional methods for treating children
WHO, UNICEF, the Bill and Melinda Gates Foundation, 98.5% (8). In our study sample we aimed to identify the
Rotary International and the Centers for Disease Control reasons for refusal of the polio vaccine
and Prevention in the United States of America. .

Immunization activities in Pakistan include Data analysis
the routine immunization coverage by WHO and The data acquired were entered and analysed using
supplementary immunization activities, which include SPSS, version 20. We used descriptive statistics to
the use of bivalent oral polio vaccine (bOPV) (poliovirus demonstrate the characteristics of the study population.
types 1 and 3). There are community-based vaccination Categorical variables were measured as frequencies and
and permanent transit points, which employ community percentages.
health workers in the districts that have continuous wild
poliovirus reservoirs (7). Ethical review

As part of the official protocol, data for all children Ethical review was carried out by the Institutional
receiving the polio vaccine are collected to measure Review Board of Bolan Medical College, Quetta. The data
the success of the campaign and identify challenges were analysed with the permission of the emergency
experienced during vaccination outreaches. The data are operation centre at Quetta.

Table 1 Characteristics of the polio vaccination campaign in Quetta Block, April and June 2019

Element of April June
vaccina:ltion Age (months) Age (months)
campaign
0-11 12-59 0-11 12-59
No. (%) No. (%) No. (%) No. (%)
Total coverage 672 311 (91.4) 694 075 (91.9)
Location
At home 108350 (14.7) 475967 (64.7) 584 317 (79.5) 110 378 (14.62) 487870 (64.62) 598 248 (79.2)
Other than home 87994 (12.0) 95 737 (12.7)
Outside the home 1200 (0.2) 13 415 (1.8) 14 615 (2.0) 1475 (0.2) 14 414 (1.91) 15 889 (2.1)
home
At fixed points 2218 (0.3) 5683 (0.8) 7901 (1.1) 2701 (0.36) 5735 (0.7) 8 436 (1.1)
At transit point 3258 (0.4) 14 421 (2.0) 17 679 (2.4) 4069 (0.5) 14 390 (1.9) 18 459 (2.5)
At school 27193 (3.7) 24555 (3.3)
Vaccination of guests? 20 606 (2.8) 28398 (3.8)
Refusals 63149 (8.6) 60 870 (8.1)
Total 735 460 754 945

“Children offered vaccination while visiting houses of their relatives, friends or acquaintances.
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Table 2 Characterization of polio vaccine refusals by parents and caretakers in the Quetta Block and its three cities during the
polio vaccination campaigns of April and June 2019 (note: there were no direct refusals)

Location Reason for refusal
Religion Misconception Demand for Repeated Child Child Other
compensation vaccinations sick sleeping
Quetta Block April 9449 36855 1469 3254 4214 7765 143
Quetta Block June 10771 33031 1551 3094 4672 7703 48
Quetta city April 2927 23278 364 1207 3190 5981 106
Quetta city June 3296 19834 398 1164 3589 6266 33
Pshin city April 1464 3396 285 326 441 987 20
Pshin city June 1678 2868 363 547 462 793 9
Killa Abdullah April 5058 10181 820 1721 583 797 17
Killa Abdullah June 5797 10329 790 1383 621 644 6
Results Our study focused only on the reasons for refusals.

The description of the vaccination campaigns is shown
in Table 1, which shows the frequencies of the children
vaccinated and refusals during the 2 campaigns. The
vaccinated children were categorized into 2, vaccinated
at home and vaccinated outside the home. Vaccinated
outside the home had 5 sub-categories: vaccination
outside the home, at fixed points, at transit points, guest
vaccination and vaccination at school.

During the April campaign, a total of 735 460 children
were approached for vaccination. These children were
divided into 2 age groups for convenience, 0-11 months
and 12-59 months. Overall, the total number of children
successfully vaccinated was 672 311 (91.4%), 63 149 (8.6%)
refused the vaccination. The total number of children
vaccinated at home was 584317 (79.5%), with 108 350
(14.7%) in the 0-11 months age group and 475 967 (64.7%)
in the 12-59 months group. The total number of children
vaccinated outside the home was 87 994 (12.0%).

During the June campaign, the total number of
children approached for vaccination was 754 945. The
total number successfully vaccinated was 694 075 (91.9%).
The number of refusals was 60870 (8.1%). The total
number of children vaccinated at home was 598 248
(79.2%). The total vaccinated outside the home was 95 737
(12.7%).

The health care workers recorded the reasons for
refusals during the campaigns using a standardized tool
(tally sheet) designed by WHO. The tally sheet documents
details such as total number of children, children under
the age of 6 months and children under 5 years. It has a
section to record families that refuse vaccination with a
column to specify the reason.

Many reasons were recorded, including:
religion, misconception about the vaccine, demand
for compensation (groceries, cash, materials for
construction, or electricity), campaign fatigue (families
tired of repeated vaccination campaigns), unavailability
of children because they were not well or sleeping and
refusal without reason. The unknown reasons were
recorded under “other”.

The families that refused vaccines were revisited in the
catch-up phase of the vaccination campaign. Since our
study focused on the reasons for refusal, we documented
earlier statistics to better understand the refusals.

The characteristics of vaccine refusal in each
campaign (April 2019 and June 2019) for Quetta Block
and its associated cities, Quetta city, Pishin city and Killa
Abdullah city are shown in Table 2. To better understand
refusal, we took the average of each refusal reason from
both campaigns. Overall, the total number of refusals
was 62 009. The distribution of reasons in Quetta Block
is shown in Table 2. The most prevalent reason was
misconception, reported by 34943 (56.4%) individuals.
Other factors were religion 10110 (16.3%), children
sleeping 7734 (12.5%), child was sick 4443 (7.2%), repeated
campaigns 3174 (5.1%), demand for compensation 1510
(2.4%) and other reasons 96 (0.2%). There were no direct
refusals.

The characterization of refusals for Quetta city was
assessed individually. The total number of refusals was
35 816. Misconception remained the most reported factor
at 60.2%, followed by refusal due to the children sleeping
at the time of the vaccination 17.1%. The third leading
cause, at 9.5%, was refusal because the child was sick. The
fourth leading cause, at 8.7%, was religion, however, this
was the second most reported reason in Quetta Block.
Demand for compensation were the least reported, at 1.1%
(Figure 1).

The total number of refusals in Pishin city was 6819.
The trend in reasons for refusal was the same as in Quetta
Block, however, the value for misconception was lower,
45.9% (Figure 2). Religion was the second most reported
at 23.0%, which was comparatively higher than Quetta
Block and Quetta city.

The total number of refusals reported in Killa
Abdullah city was 19 373. The trends were similar to
Pishin. Misconception (52.9%) was the most reported
reason, and religion (28.0%) the second most commonly
reported (Figure 3).

500



Research article EMH]J - Vol. 28 No. 7 - 2022

Figure 1 Characterization of polio vaccine refusals by parents and caretakers in Quetta city, Pakistan, April and June 2019
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Figure 2 Characterization of polio vaccine refusals by parents and caretakers in Pishin city, Pakistan, April and June 2019
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Discussion Afghanistan remain the only 2 countries with endemic

poliovirus infections. After successfully keeping the
number of polio cases as low as 8 in 2018, the spike to
146 cases in 2019 is concerning for the Polio Eradication
hesitancy or refusal. Although poliovirus has been Initiative in Pakistan (9). Of these 146 cases, there were 12
eliminated in most parts of the world, Pakistan and cases of wild poliovirus from Baluchistan, where 6 were

Our study showed that misconceptions (distinct from
religion) about vaccines contributed the most to vaccine
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Figure 3 Characterization of polio vaccine refusals by parents and caretakers in Killa Abdullah city, Pakistan, April and June 2019
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from Quetta block. Of the total cases in Quetta Block, 5
were reported in Killa Abdullah district (10).

Research has shown multiple reasons for under-
vaccination in developing countries, with vaccine
hesitancy/refusal being the main one (11,12). Vaccine
refusal is complicated and must be understood in its
social, cultural, religious and epidemiological contexts
(12).

Our study articulates the reasons for the surge in
vaccine refusals as a triad of religion, misconception and
political factors. Misconception and low vaccine literacy
collectively accounted for 59% and 46% respectively of
the reasons for refusals in a study conducted in Nigeria
(14). Religions reasons contRepeated vaccinations 52%
of the total refusals in the same study. In another study
conducted in Quetta and Peshawar, a negative perception
of vaccines (84.8%) along with religious beliefs (39.06%)
were the main reasons for vaccine refusal (15). In northern
Nigeria, some prominent religious figures spread the
rumour that polio vaccination was a conspiracy of the
Western intelligence agencies to spread HIV or cause
infertility among Muslim children (16).

Previous analysis of political factors indicates fears
due to suspicion of health workers as agents of foreign
governments. This fear was linked to the discovery of
Osama bin Laden’s residence in Pakistan. It alleged that
one of the doctors administering the polio vaccination
door-to-door used it as camouflage to access bin Laden’s
residence . This rumour has impacted polio vaccination
severely (17) and health workers are viewed with suspicion

and not allowed to conduct door-to-door campaigns (18).
Some areas have been affected more by this incident than
others (6). However, the exact impact of these reasons
have still not been extensively studied.

Younger maternal age, older child (age group 5 and 6
years), uneducated parents and delaying the vaccination
of sick children are other reasons that playarolein vaccine
refusal (19). Poor awareness programmes, low literacy
rates and vaccine hesitancy (13) are also significantly
associated with high rates of refusal.

Reasons for vaccine refusal are distinct for different
countries (11) and may vary in different regions of the
same country. These reasons should be investigated
within each context to understand the dynamics and
address them appropriately.

In our study of 2 polio vaccination campaigns, we
observed that 9% of 735 460 children in April 2019 and
8% of 754 945 children in June were not vaccinated due
to refusal. Overall, the most common reason for refusals
in Quetta Block was misconception, religion, children
unavailable because they were sleeping or because they
were sick. A minor, but new, reason for refusal was the
community demanding compensation such as cash, food
items or materials related to electricity and construction
in exchange for getting their children vaccinated.

In November 2015 the government of Pakistan
established the Islamic Advisory Group on Polio
Eradication (IAG), enlisting the help of clerics to help
raise community awareness about the benefits of polio
vaccine and affirm that vaccination does not conflict
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with the teachings of Islam (20). The IAG held multiple
sessions with health care providers to discuss every
aspect of polio vaccination and campaigns. The group
developed literature on polio vaccination based on the
Quran and Hadith and promoted it via electronic and
print media to help counter negative religious beliefs
about polio vaccine. The efforts of the IAG had a positive
impact on the polio campaigns and helped decrease the
rate of refusals. However, efforts need to continue as
vaccine refusals still comprise a significant reason for the
continuing endemicity of vaccine-preventable diseases
like polio. The IAG is positioned to strengthen polio
vaccination and contribute to the eradication of polio
polio from Pakistan (15). It is noteworthy that refusal
based on religious beliefs significantly declined when
approached in a context-appropriate manner, indicating
that sustained efforts by the IAG can result in significant
decline of vaccine refusals due to religious beliefs.

This study is significant compared with previous
studies because instead of relying on qualitative or
descriptive methods of data collection by female health
workers, health workers or community members/
mothers (21,22), it used targeted data of the exact number
of community refusals from the emergency operation
centre in Balochistan. This means that each count of
refusal is verified, adding to the validity of the data.

Our study is also unique because it was an analysis
and comparison of 2 campaigns. Compared with smaller
studies in north-west Pakistan analysing responses from
200 female health workers and 210 mothers for their
perspective/perception of vaccine and vaccine refusals
(21), our study recorded 754 945 individual responses from
community data in 2 vaccination campaigns conducted
in the Quetta Block in 2019. This data is significant in
terms of sample size and validity. No previous study
from Pakistan on polio vaccine refusal has reported such
alarge volume of data or presented community data from
Balochistan (21,22). The data presented here are based on
2 different campaigns in the same region over 3 months.
This emphasizes the ability of our data to represent refusal
status over an extended period. Previous research did not
shed light on anything more than a single-period data; 2
studies by Khan et al. presented KAP analysis of residents
and religious scholars towards the polio vaccination in
Quetta and Peshawar blocks (15,23). Our analysis captured
a more diverse array of reasons for vaccine hesitancy/
refusal in Balochistan (21,22). Hence our study makes a
significant contribution to the scientific literature about
polio vaccine refusals in Balochistan, specifically the
Quetta Block.

Our study provides detailed evidence behind refusals
and identifies misconceptions about polio vaccine as the

most significant factor in the community’s refusal of
polio vaccination.

This study has limitations. Pakistan and Afghanistan
share a porous border without immigration control;
Quetta Block has a significant number of residents who
are not necessarily accounted for, making it hard to assess
the coverage of polio vaccination campaigns. Quetta Block
is multi-ethnic and multicultural, the blending of its local
community with the Afghan immigrants/refugees can be
viewed in 2 ways. First, being of 2 different nationalities
may influence their refusal of a vaccine. Second, the
closeness of the community, with similar social, ethnic
and religious backgrounds may influence the reasons
for refusing the vaccine. However, this effect cannot be
ascertained unless the 2 communities are studied and
compared separately.

However, reflecting on recent efforts to boost
COVID-19 vaccine acceptance rates, Pakistan found
itself in a unique situation to generate demand for a
new vaccine in a country that was still rife with vaccine
hesitancy due to a history of misinformation and myths.
As a significant step towards promoting vaccines
and mitigating misinformation around vaccines, the
Government of Pakistan collaborated with UNICEF
to track vaccine uptake trends through social media
analysis and research surveys. This action allowed the
government to design content (flyers, social media posts,
mainstream media news, advertisements) that address
the rumours and underlying fear among the public.
The Ministry of Health expanded the polio vaccination
helpline in the country to include COVID-19 and allow
easy public access to vaccines and information about
them (25).

Addressing vaccine hesitancy and understanding the
reasons behind them is a crucial step, and examples like
the ones shared in this paper hold a promising prospect
for achieving the goals for vaccine coverage.

Conclusion

Contrary to popular belief that religion contributes
most most to vaccine hesitancy, our study confirms that
misconceptions are of far greater significance. Targeted
efforts to address existing and emerging reasons for
refusal must be made to improve the community’s
acceptance and perception of the polio vaccine. We want
to reiterate that the Quetta Block represents a high-risk
area and can compromise national eradication efforts if
not addressed immediately.
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Comprendre les raisons pour lesquelles les familles rejettent le vaccin
antipoliomyélitique dans le bloc de Quetta (Pakistan)

Résume

Contexte : L'éradication mondiale de la poliomyélite est un objectif qui n'a pas encore été atteint dans des pays
comme le Pakistan. Ces derniéres années, l'Initiative pour l'éradication de la poliomyélite a réalisé des progres
constants caractérisés par une bonne couverture de la campagne et un faible nombre de cas de poliomyélite.
Cependant, en 2019, le Pakistan a notifié 146 cas, contre 12 en 2018. Une raison majeure citée pour expliquer cette
régression est l'augmentation du nombre de parents et d'aidants qui rejettent la vaccination.

Objectifs : Evaluer les raisons du rejet de la vaccination antipoliomyélitique dans le bloc de Quetta, au Baloutchistan.

Méthodes: L'étude a été réalisée a partir des données acquises lors de deux campagnes de vaccination
antipoliomyélitique menées pendant trois mois en 2019. Les données ont été recueillies dans le bloc de Quetta, une
zone fortement endémique ou la transmission du poliovirus est continue depuis plusieurs années. Les données ont
été analysées a l'aide d'une plateforme logicielle d'analyse statistique. Nous avons utilisé des statistiques descriptives
pour mettre en évidence les caractéristiques de la population d'étude. Les variables catégorielles ont été mesurées
sous forme de fréquences et de pourcentages.

Résultats: Les taux de rejet étaient de prés de 8,6 % et 8,1% pour les campagnes antipoliomyélitiques d'avril et de
juin 2019, respectivement. Les idées fausses au sujet des vaccins représentaient 56,4 % des raisons justifiant le rejet du
vaccin, suivies par la religion pour 16 %.

Conclusion: Les idées fausses concernant les vaccins sont les principales causes de rejet de la vaccination. Des
stratégies efficaces sont nécessaires pour lutter contre ces idées fausses dans la zone rouge de circulation du
poliovirus au Baloutchistan.
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Abstract

Background: The education sector is one of the major sectors adversely affected by the COVID-19 pandemic globally,
and education of health professionals is no exception. Thousands of health professional institutions in the Eastern
Mediterranean Region were closed abruptly to ensure the safety of students and staff.

Aims: This study aims to describe the situation of health professionals’ education in the EMR during COVID-19 and
review strategies adopted by institutions to ensure continuity of education.

Methods: A qualitative, exploratory, key informant-based survey involving 50 institutions was conducted in 13 Member
States of the EMR. The survey included medicine (n=23), dentistry (n=9), nursing (n=13), and pharmacy (n=5) colleges.
The questionnaire included 40 open-ended questions about the challenges facing health professionals’ education during
the COVID-19 lockdown and strategies adopted for the continuation of education. Data were analysed and summarized to
reach meaningful conclusions.

Results: Almost all institutions in the EMR were closed during February and March 2020 as the number of cases increased.
Most institutions, with few exceptions, in resource-constrained countries switched to online learning through emergency
remote teaching mechanisms. COVID-19 caused delays in the completion of academic sessions and modifications to the
curricula to cover courses within a short time.

Conclusion: COVID-19 may continue to impact health professionals’ education. However, countries with better IT
infrastructure and support will likely continue to develop their online educational capacities to reap the benefits of
e-learning in the future.
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major challenges facing the promotion of online learning
(7). Another study conducted in Pakistan identified the
shortage of IT staff and infrastructure, lack of teacher
and student training on the use of digital technologies,
inability to maintain online learner engagement,

Background

The COVID-19 pandemic has had detrimental effects
on global healthcare systems with a ripple effect on
every aspect of human life (1), including the education
sector (2). Health professionals’ education has also been

impacted by the pandemic (3,4). To ensure the safety
of students and staff, health professional institutions
were closed, learning was suspended and examination
schedules were disrupted, forcing students to continue
their studies remotely (5,6).

In the WHO Eastern Mediterranean Region (EMR),
the pandemic caused unplanned, abrupt closure of
almost all institutions, and as the pandemic continued,
most institutions progressively moved to online
learning. A plethora of challenges was associated with
this unanticipated transition to online learning. There is
limited information about how education was managed
in most institutions in EMR during the pandemic
lockdown. Very few studies have been conducted
to explore the distressing impact it had on health
professionals’ education. A study conducted in Jordan
identified poor internet coverage, lack of suitable digital
devices, and variation in educational digital platforms as

difficulty in marking online attendance, and inability to
maintain work-life balance while working from home as
the major challenges (8). Research conducted in Egypt
identified poor staff development, lack of continuity of
clinical training, poor security and reliability of online
assessment, cheating during online examinations, and a
high number of student enrolment as major challenges

(9).

This qualitative exploratory study was initiated
to understand the situation of health professionals’
education in the EMR during the COVID-19 lockdown,
identify challenges with the continuity of education,
and recognize the impact of the pandemic on health
professionals’ education. The study explores strategies to
deliver education in a more efficient and effective manner
while ensuring the safety and security of students and
staff as the pandemic continues.
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Methods

A qualitative, key informant-based, exploratory study was
conducted, involving institutions from 13 Member States
of the WHO EMR. This was an institutions-based survey
from selected countries, as it was difficult to approach
all countries in the Region due to time and resource
constraints. As the intent of the study was to explore
the response of the institutions to continue education
disrupted by the COVID-19 pandemic and the challenges
faced by them in adopting digital technologies, a non-
probability based purposive sample of 70 institutions
was taken from 4 major disciplines, including medicine,
dentistry, nursing, and pharmacy. Institutions were
selected from the database of institutions available at the
health workforce unitof WHO/EMRO and in consultation
with WHO country offices. Fifty institutions accepted
the invitation and responded. The primary criteria for
the selection of a respondent were that they should be
well-informed and actively involved in online learning in
the institution and should be willing to participate in the
study. Respondents were sent the questionnaire through
an online link.

The questionnaire, mainly consisting of qualitative
questions, was prepared and content validated through
consultations with expert teachers and administrators
involved in learning during the COVID-19 pandemic
lockdown. The questions focused on the closure of
institutions due to COVID-19 lockdown, use of digital
technologies to resume learning activities, challenges
faced by institutions in continuing learning, and
strategies adopted to adjust curricula, teaching, learning,
and assessment to the changing scenario. The online
questionnaire was shared through SurveyMonkey
during August and September 2020. All respondents

provided written responses. In case of insufficient
answers, additional information was requested through
individual queries. Respondents were encouraged to
consult other local information sources if they did not
have sufficient information.

Qualitative content data analysis was performed by
two independent researchers and data were summarized
to reach meaningful conclusions. Researchers developed
a data validation and analysis strategy to improve data
credibility and make meaningful conclusions. Member
checking and triangulation were done by inviting
respondents to review their responses and by collecting
additional information about institutions. Accuracy and
rigour of the findings were ensured by using Lincoln
and Guba’s evaluation criteria for establishing the
trustworthiness of qualitative research. ‘Trustworthiness’
involves establishing: ‘credibility’ (confidence in the
‘truth’ of the findings), ‘transferability’ (applicability of
findings in other contexts), ‘dependability’ (consistency
and repeatability of findings), and ‘confirmability’ (a
degree of neutrality or the extent to which the findings of
a study are shaped by the respondents and not researcher
bias). Lincoln and Guba mentioned several techniques to
establish the trustworthiness of qualitative research (10).

Results

Fifty institutions from 13 EMR countries responded to
the survey and completed the questionnaire. The health
professional institutions included schools of medicine
(23), dentistry (9), nursing (13), and pharmacy (5). Table 1
presents a list of participating countries and the number
of institutions.

Health professional institutions in EMR experienced
several challenges in managing the continuity of learning

Table 1 Distribution of EMR Member States and institutions participating in the survey

Country Medical schools Dental schools
Afghanistan - -
Bahrain 1 -
Egypt 3 -
Jordan - -
Lebanon - -
Iran 2 =
Iraq 5 -
Oman 1 =
Pakistan 8 7
Saudi Arabia - =
Sudan 1 -
United Arab Emirates 1 2
Yemen 1 =
Total (%) 23 (46) 9 (18)

Nursing Pharmacy Total (%)

schools schools
1 - 1(2)
- = 1(2)
6 D) 11(22)
1 - 1(2)
- 1 1(2)
- = 2(4)
- = 5 (10)
= = 1(2)
1 - 16 (32)
1 1 2(4)
2 - 3(6)
- 1 4(8)
1 - 2(4)

13 (26) 5 (10) 50
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as the pandemic continued. EMR comprises a diverse
range of Member States, including those facing protracted
crises (e.g. Afghanistan, Iraq, Libya Somalia, Sudan, Syria,
Yemen) and the high-income Gulf Cooperation Council
countries. Several challenges were cross-cutting among
the institutions and countries. These challenges are
briefly described in the following sections.

The abrupt closure of institutions and their
transition to online learning

As the virus spread quickly, institutions in Iran, Iraq,
and Bahrain were among the first to close (in February
2020). Closure of institutions in most countries was
a national-level decision, beyond the control of the
institutions. Most institutions remained physically
closed, at least for some weeks between March and
May 2020. Revival and continuity of learning emerged
as daunting tasks. Transitioning to online learning was
the only option, however, switching to online learning
in the shortest possible time, especially for resource-
constrained institutions, was full of challenges. These
challenges included general constraints due to poor IT
infrastructure, unavailability of appropriate bandwidth
and speed, and the cost of the internet connection to
support learning.

Five institutions (in Sudan, Yemen, and Afghanistan)
could not start online learning primarily due to weak
IT support. Few countries commonly reported general
challenges during this transitional phase, including
untrained faculty (Bahrain, Egypt, Pakistan, United
Arab Emirates), internet-related problems (Egypt, Irag,
Afghanistan), financial constraints, limited electricity
supply, harsh weather, unavailability of software
packages, internet and electronic devices (Sudan), lack
of access to online servers and student overload (Jordan),
financial and human resources issues (Saudi Arabia), and
the lack of digital technical support (Egypt).

Timely completion of the academic 2019-2020 year
and on-time admissions for the following year (2020-
2021) were major administrative challenges, especially
in countries that had hundreds of institutions (Pakistan,
Sudan, Egypt, and Iraq). Delays ranging from 3-4 months
were reported in these countries for the completion of
the academic year and for new admissions.

Clinical or practical training

Although the theoretical part of the curriculum was
somehow covered through online learning, there were
delaysin clinical or practical training. Institutions needed
to be at least partially open for skills training, making
them to adopt unique opening strategies. An institution
in Egypt was opened for examinations only, few others
in Egypt, Iran, and Pakistan opened partially for clinical
training. Students in Bahrain managed to complete the
academic year by July 2020, while institutions in Iran
extended the semester to compensate for the lost periods.

The completion of practical or clinical training
remained a major challenge to institutions, especially
those with large enrolments. Few institutions, especially

in the public sector, had large class sizes, up to 350
students per class (for example, Pakistan, Sudan, Egypt)
and resuming practical or clinical activities was a big
challenge for them. Those institutions took several
steps to continue learning. Students were divided into
smaller groups and their practical or clinical activities
were rescheduled with additional safety measures.
Strategies such as the use of videos, skills laboratories,
and simulations to resume practical or clinical activities
were promoted. Institutions reported using roleplays,
virtual cases, and videotaped clinical procedures to
minimize the need for mandatory clinical or laboratory
exposure (Egypt, Sudan, UAE, Iran, Pakistan). Yet few
other institutions postponed clinical training to the later
part of the year (Iraq, Egypt).

Introduction of new teaching and learning
tools

A significant number of institutions, especially in
countries with high-quality internet and IT infrastructure
(hardware, software, and support staff) started minimal
online activities within 1-2 months after the closure of
institutions, and expanded the activities progressively.
Most institutions reported initiating online classes,
progressively expanding to small group discussions,
interactive lectures, online assignments, and later the use
of IT for student assessment. At the early stage of online
classes, communication software packages (mainly video
conferencing packages) became very useful. Commonly
reported packages included Zoom (Pakistan, Egypt,
UAE, Jordan, Oman), Google Drive (Pakistan), Microsoft
Teams (Egypt, UAE, Jordan, Saudi Arabia, Lebanon),
Yammer (Egypt), Cisco Webex (Egypt, Saudi Arabia,
Oman), WhatsApp (Egypt), Sky room (Iran), Webinar
Jam (Pakistan), Adobe Connect (Iran), Skype (Iran), Go
To Meeting (Oman), Go To Webinar (Oman), and Google
Meet (Pakistan).

Later, learning management systems (LMS) gained
popularity for managing a wider range of educational
activities. Commonly reported LMS included Moodle
(Pakistan, Egypt, UAE, Iraq), Blackboard Ultra (UAE, Saudi
Arabia, Egypt), National LMS (Iraq), Google Classroom
(Pakistan), and WIZ IQ (Sudan). In the initial phase, most
institutions relied on free software packages to manage
online education. Only 16 (32%) institutions reported
having their own custom-built software programmes
for educational management. As institutions became
more acquainted with online learning, the use of LMS
increased.

Adjustments to curricula due to online learning

Online learning required the adjustment of curricula
to the new model of education. Almost 64% (32/50)
of institutions reported that they had to adjust their
curricula (including reductions in content) because of
delays in sessions and align them with online teaching
methodologies. These curricular modifications also
involved minimizing redundant materials, encouraging
interactive discussions (Iraq), revising the curriculum
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to prioritize materials that could be taught easily online,
rescheduling of practical and clinical content (Pakistan,
Iran, Egypt), the introduction of virtual laboratories,
simulator-based clinical teaching, use of videos (Saudi
Arabia, Oman), use of recorded lectures, and online
assignments (Egypt).

Online assessment

Conducting online assessment was a relatively novel
area due to limitations in digital technologies, weak
institutional and staff capacity, and lack of regulatory
support. However, few institutions (Jordan, Pakistan,
and Bahrain) immediately started developing online
assessment capacity. Forty institutions out of 45 (90%)
managed to conduct some form of online assessment,
mostly within 2-3 months after their closure. Commonly
reportedonlineassessmentmethodsincluded onlinetests,
quizzes, assignments (Pakistan), I-Cloud form quizzes
(Egypt), online examinations, student presentations, case
studies, open-book exams (Jordan), use of custom-built
national software such as ‘Faradid’ (Iran), online viva
voce (Iraq), poster presentations, problem-solving skills,
self-learning, student presentations and assignments
(Egypt).

Assessment of practical or clinical skills using online
technologies was a major challenge. Few institutions used
online interviews (oral), slides, and photos (like passive
stations in Objective Structured Clinical Examination)
as well. Few institutions mentioned conducting online
Objective Structured Clinical Examination/Objective
Structured  Practical Examination (OSCE/OSPE)

(Bahrain), virtual ward rounds, using live, virtual, and
simulated patients, although their use was limited, as it
required a lot of logistics, preparation, and staff training,
Several institutions postponed the assessment of clinical
or practical skills until they were able to open because of
the logistic and regulatory challenges.

Faculty development and training

Capacity development of faculty in the use of online
digital technologies was another major challenge for
most institutions. Few institutions in Sudan, Pakistan,
Afghanistan, and Yemen, did not conduct any training;
both teachers and students mostly learned through trial
and error. Few others conducted only minimal training
(Egypt, Pakistan), while some countries (Oman, Bahrain,
Saudi Arabia, Sudan) reported conducting specialized
workshops for teachers with well-structured training
programmes.

Institutions used several strategies to provide
training to teachers and students on the use of online
learning management systems. These strategies
included preparing short videos on how to use software
packages (Bahrain, Egypt), developing orientation
programmes on the use of IT for teachers and students
(Pakistan, Egypt, Sudan), and effective use of social media
for education (Egypt). Iran, Egypt, and UAE reported
using emails, sharing documents and questions, and
arranging facilities for ‘on-the-job’ online sessions where
nurses could not leave duty stations. Training in online
assessment included how to conduct mock examinations
(Bahrain, Iraq, Saudi Arabia, Oman), teacher orientation

Table 2 Major challenges faced by different institutions in the EMR due to the disruption of education and transition to online

learning during the COVID-19 lockdown

a. Digital infrastructure in the country

»  Weak digital infrastructure (unavailability of internet service, bandwidth issues, and high cost of internet) in several EMR countries with

protracted crises, especially in remote areas

» Lack of institutional capacities to introduce online learning, especia