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We conducted 4,863 mobile phone and 1,715 face-to-
face interviews of adults >18 years residing in Paki-
stan during June 2021-January 2022 that focused
on opinions and practices related to COVID-19. Of
those surveyed, 26.3% thought COVID-19 was inev-
itable, and 16.8% had tested for COVID-19. Survey
participants who considered COVID-19 an inevitability
shared such traits as urban residency, concerns about
COVID-19, and belief that the virus is a serious medi-
cal threat. Survey respondents who had undergone
COVID-19 testing shared similarities regarding em-
ployment status, education, mental health screening,
and the consideration of COVID-19 as an inevitable
disease. From this survey, we modeled suspected and
confirmed COVID-19 cases and found nearly 3 times
as many suspected and confirmed COVID-19 cases
than had been reported. Our research also suggest-
ed undertesting for COVID-19 even in the presence
of COVID-19 symptoms. Further research might help
uncover the reasons behind undertesting and under-
reporting of COVID-19 in Pakistan.

he novel coronavirus SARS-CoV-2 was charac-

terized as a pandemic by the World Health Or-
ganization on March 11, 2020 (1), after its discovery
in Wuhan, China, in December 2019. The first case of
COVID-19 in Pakistan was reported on February 26,
2020, with the government declaring an outbreak the
same day (2-5). As of December 31, 2021, there were
>1,290,000 confirmed COVID-19 cases and 28,909
COVID-19-related deaths in Pakistan (6).
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Given the relatively young median age in Paki-
stan of 23 years, fewer cases of severe disease have
been reported in Pakistan than in other countries,
which is consistent with previously observed find-
ings of decreased disease severity among younger
persons (7). Pakistan is especially vulnerable to
COVID-19 spread because of the country’s high pop-
ulation density and average household size of 6.4 per-
sons (8). Sixty-two percent of residents live in rural
areas with inadequate or inaccessible healthcare fa-
cilities, and many others are reluctant to access health
services (9,10). Although Pakistan has infection control
and prevention guidelines, including those specific to
COVID-19, these guidelines were not uniformly imple-
mented in public healthcare settings before or during
COVID-19, which might have perpetuated public dis-
trust of the healthcare system and reluctance of resi-
dents to use health services (11-14).

Administration of COVID-19 vaccines in Pakistan
began in February 2021, and by December 31, 2021, a
total of 31.3% of the population had completed a fully
primary vaccination series, and another 11.7% were
partially vaccinated. However, only those >12 years
of age were eligible for vaccination (15). Although
vaccination is a critical prevention measure, non-
pharmaceutical interventions to prevent the spread of
COVID-19 also are critical to ensure that the health-
care system is not overwhelmed during surges. Chal-
lenges to Pakistan’s vaccine program include scarcity
of pediatric doses, introduction of booster doses, and
lower efficacy of 2-dose vaccine regimens (15,16).

Individual prevention behaviors, such as physi-
cal distancing and mask wearing, can lead to decreas-
es in the sickness and death rates related to COVID-19
(17,18). It is therefore important to understand the
willingness of residents to engage in these behaviors
to maximize the safety of the population. Previous
studies have shown that personal perceived risk re-
garding COVID-19 during the pandemic varies based
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on such factors as demographics, physical health,
anxiety about COVID-19, and knowing someone who
had contracted COVID-19 (19,20). Perceived risk is
an important factor for engagement in prevention
behaviors (21). Understanding perceived risk across
different groups—and how perceived risk translates
to behavior —can inform policy and interventions.

Two years into the pandemic, mitigation poli-
cies and the social and emotional toll of the pandem-
ic have left many populations weary (22). Because
COVID-19 will remain a threat for the foreseeable fu-
ture, it is important to understand its effect on society
and the willingness of persons to continue engaging
in prevention measures. Vaccination rates are stag-
nating in many countries, and immunity (natural and
vaccine-derived) wanes over time. Waning immunity
could leave persons vulnerable to future infection.
Pandemic fatigue may also affect willingness to get
tested for COVID-19, especially for those who have
already been infected or vaccinated or who have seen
others get infected and experience only mild symp-
toms. Testing remains important for detection of
COVID-19 cases to facilitate isolation of infected per-
sons and for surveillance purposes (23). Delays in
testing can result in continued transmission; it is im-
portant therefore to understand factors that influence
a person’s decision to test (24).

As of December 31, 2021, Pakistan ranked 102nd
out of 132 countries for administered COVID-19 tests
per million persons, suggesting that the number of
cases reported and, in turn, the number of COVID-19-
associated deaths are underestimated (6,25). We con-
ducted a survey in Pakistan to gather nationally and
provincially representative data about the knowledge
and attitudes of residents regarding COVID-19 and
how they are responding to the pandemic. In addi-
tion, we estimated the number of COVID-19 suspect-
ed and confirmed cases. We hope that our data will
help to inform evidence-based policies and programs
in Pakistan.

Materials and Methods

Study Design and Setting

We conducted a national cross-sectional, 2-stage,
cluster survey in all 4 provinces of Pakistan (Punjab,
Sindh, Kyber Pakhtunkhwa, and Balochistan), as well
as other territories (Gilgit Baltistan, Azad Jamu, and
Kashmir), using mobile phone and face-to-face inter-
views. Mobile phone interviews were conducted from
June 29, 2021, through August 16, 2021. Face-to-face
interviews were conducted from December 8, 2021,
through January 11, 2022. Funding delays caused the
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gap of approximately 4 months between the end of
the mobile phone survey and the beginning of the
face-to-face survey.

We determined eligibility criteria based on such
chief factors as age 218 years, ability to speak Urdu,
Pashto, or Sindhi, and willingness to provide verbal
consent. The duration of interviews was ~15 min-
utes for mobile phone interviews and ~25 minutes
for face-to-face interviews. We conducted the mobile
phone interviews with the intent of mitigating the
spread of SARS-CoV-2 throughout the country. Rec-
ognizing that mobile phone ownership is not univer-
sal in Pakistan, we carried out face-to-face interviews
to supplement those conducted by mobile phone and
reach underrepresented populations, such as women,
those living in rural areas without mobile phone ser-
vice, and persons at lower socio-economic status and
thus less likely to own mobile phones.

We selected mobile phone interviewees using
random digit dialing. We randomly selected phone
numbers from a national repository of registered
mobile phone numbers based on the proportion of
market share held by mobile phone providers. If no
answer, we made 3 callback attempts. Estimating a
response rate of 5%, we selected 120,000 phone num-
bers to reach the target sample size of 4,980. Once
we reached the target sample size, we stopped con-
ducting interviews. We selected participants for the
face-to-face survey using a 2-stage, stratified, cluster
sampling design. In the first stage, we selected 132
primary sampling units (PSUs) from 2 strata us-
ing the 2017 census, with probability proportionate
to size (8). The PSUs were urban census blocks and
villages. In the second stage, we divided the PSUs
into 4 parts with equal numbers of households. We
conducted interviews using a modified Kish Grid
approach to select 1 of the 4 quadrants from which
households were sampled (26). The interviewer went
to the center of the segment and randomly selected a
household and then went to every fifth household us-
ing a right-hand rule. If there was >1 eligible respon-
dent in a household, we randomly selected 1 using
the Kish Grid method. We estimated the sample size
for face-to-face interviews as 1,320, a number that we
determined would supplement the mobile phone in-
terviews and be large enough to be representative in
terms of sex, province, age, language, education, and
occupation at national and subnational levels.

Study Instrument

We developed a questionnaire comprised of 9 mod-
ules: demographics, COVID-19 history, knowledge,
attitudes, behavior, mental health, violence, the effect
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of COVID-19, and COVID-19 sources of information.
We used the Patient Health Questionnaire 4 scale to
categorize mental health status into normal (score of
0-2), mild (3-5), moderate (6-8), and severe (9-12)
(27). A score of higher than normal indicates anxiety
and depression.

Data and Analysis

We conducted descriptive analysis to calculate the
frequency and percentage of demographic informa-
tion, behaviors, and perceptions. This primary analy-
sis focused on 2 correlates: 1) belief that it is impos-
sible to avoid contracting COVID-19 (referred to as
“COVID-19 is inevitable”); and 2) history of testing
for COVID-19. We also estimated the number of sus-
pected and confirmed cases. We defined confirmed
cases as someone who had a laboratory-confirmed
positive COVID-19 test, and we defined suspected
cases as someone who was not tested for COVID-19
but experienced COVID-19 symptoms, including
new loss of taste or smell or any 3 of these symptoms:
fever, cough, headache, general weakness or fatigue,
sore muscles, sore throat, loss of appetite, diarrhea,
and difficulty breathing.

We constructed survey weights by iteratively
poststratifying the sample on educational attainment,
occupation, province, rural/urban, and sex. We ob-
tained population proportions for the poststratifica-
tions from census data (8). When calculating popu-
lation proportions from the rate at which an event
occurs in the households of the respondents, we fur-
ther weighted inversely by household size, because
members of large households would be overrepre-
sented in the sample otherwise.

We conducted logistic regression to assess cor-
relates of believing that contracting COVID-19 was
inevitable and history of ever testing for COVID-19.
We included variables with an association of p<0.1
on bivariate analysis in the multivariate model. We
conducted statistical analysis in Stata version 16.0
(StataCorp LLC, https:/ /www.stata.com) and R ver-
sion 4.1.1 (The R Project for Statistical Computing,
https:/ /www.r-project.org) (28,29).

Ethics Approval

The International Research Force Pakistan institution-
al review board reviewed and approved the survey
protocol. This activity was reviewed by US Centers
for Disease Control and Prevention and was conduct-
ed consistent with applicable federal law and Centers
for Disease Control and Prevention policy (see e.g.,
45 C.F.R. part 46.102(1)(2), 21 C.E.R. part 56; 42 U.S.C.
§241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq.). All
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participants provided verbal consent. Participants
were able to end the survey at any time for any reason.

Results

We conducted phone interviews with 4,863 persons
(response rate 20%, 4,863/24,315) and face-to-face
interviews with 1,715 persons (response rate 70%,
1,715/,2450), for a total of 6,578 interviews. The me-
dian age of participants was 32 years. After weight-
ing the data, we split the population roughly equal-
ly, 50.6% women and 49.4% men (Table 1, https://
wwwnc.cdc.gov/EID/article/28/13/22-0728-T1.
htm). Geographically, 35.4% lived in rural areas
and 64.6% lived in urban areas. Approximately half
(49.9%) completed less than primary education, 19.8%
primary and middle, 23.2% secondary and high, and
7.1% graduate and postgraduate. Approximately half
(50.3%) were employed, 40.7% were female home-
makers, and 9.1% were not working. In terms of in-
come (thresholds were originally set in Pakistan ru-
pees and converted to US dollars [USD]), 35.8% did
not earn any money, 49.9% earned <$163 USD per
month, 8.3% earned $163-$208 USD per month, and
5.9% earned >$208 USD monthly. The percentage
who earned money is notably higher than those who
were employed, which might be because some per-
sons work in the informal sector and do not consider
themselves to be employed.

Mental health challenges were common; 36.9%
of the weighted study population screened positive
for mild anxiety and depression, 12.7% for moder-
ate, and 5.3% for severe. Nearly half (49.9%) were not
worried about COVID-19, 24.3% were a little worried,
3.7% were moderately worried, and 22.2% were very
worried. There were 52.1% who noted that life was
more stressful since the start of the pandemic because
of additional caregiving or work responsibilities.

Most (75.9%) of the weighted study population
thought COVID-19 was a serious health issue, and
26.3% thought contracting COVID-19 was inevitable.
Men (32%) were more likely than women (21.2%) to
think contracting COVID-19 was inevitable. Urban
residents (31.4%) were more likely than rural resi-
dents (23.5%) to think contracting COVID-19 was in-
evitable. Of those who thought COVID-19 was inevi-
table, 36.6% had tested for COVID-19 and 24.2% had
not. Of those respondents who thought COVID-19
was inevitable, almost one-third (29.2%) thought
COVID-19 was serious compared with those who did
not (17.7%). Among those respondents who thought
COVID-19 was inevitable, 19.4% felt this made them
less willing to avoid it, and 61.7% were more willing
to try avoiding it (data not shown).
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Fewer than 1 in 5 study participants (16.8%) had
ever tested for COVID-19, with a higher proportion of
men (22.1%) than women (11.7%) having tested. Test-
ing was most common among those with the highest
levels of income or education. One quarter (25.7%)
of those earning >$208 USD per month had tested
for COVID-19 compared with 12.4% of those who
did not earn money. Similarly, 27.2% of those with
a graduate or postgraduate degree had tested for
COVID-19,compared with13.9% of thosewithlessthan
primary education. History of testing for COVID-19
was more common among those who thought getting
COVID-19 was inevitable (23.6%) compared with
those who thought it was not (14.6%). History of test-
ing for COVID-19 also was more common for those
with no anxiety or depression (18.6%) compared with
those with severe anxiety or depression (13.0%). Of
those who tested for COVID-19, 39.4% did so be-
cause they felt unwell, 14.8% because it was required
for work, 12.7% because they were in close contact
with someone with COVID-19, and 7.9% because it
was required for school. Among those who tested for
COVID-19, 71.8% tested once, 22.9% tested twice, and
5.3% tested 3-5 times.

In multivariate analysis, thinking COVID-19 was
inevitable was associated with thinking it was a seri-
ous health issue (adjusted odds ratio [aOR] 1.7, 95%
CI 1.2-2.4) (Table 2, https:/ /wwwnc.cdc.gov/EID/
article/28/13/22-0728-T2.htm). People living in rural
areas were less likely to think COVID-19 was inevi-
table than urban residents (aOR 0.7, 95% CI 0.6-0.8).
Thinking COVID-19 was inevitable was not associ-
ated with mask wearing, physical distancing, hand-
washing, or avoiding nonessential shopping, domes-
tic travel, or public transport.

From the testing of correlates of having tested
for COVID-19, those with a graduate or postgrad-
uate degree were more likely to have tested for
COVID-19 (aOR 1.5, 95% CI 1.1-2.2) compared with
those with less than primary education (Table 2).
Female homemakers (aOR 0.6, 95% CI 0.3-0.9) were
less likely to have tested than women who were em-
ployed. Testing for COVID-19 was not associated
with mask wearing, physical distancing, handwash-
ing, or avoiding nonessential shopping, domestic
travel, or public transport.

We estimated the cumulative number of sus-
pected and confirmed cases of COVID-19. Among

household members of study participants, there were
316 confirmed cases, 856 suspected and confirmed
cases, 24 caregiver deaths, and 2 children who were
orphaned because of the virus (Table 3). Adjusting for
Pakistan’s population, we estimated 1,518,000 (95%
CI 880,000-2,156,000) confirmed cases and 4,180,000
(95% CI 3,256,000-5,192,000) suspected and con-
firmed cases.

Discussion

Our nationally representative COVID-19 survey in
Pakistan explores views on the inevitability of con-
tracting COVID-19, gauges public tendency to seek
out testing, and estimates the number of COVID-19
cases. Compared with those living in rural areas, ur-
ban residents were more likely to think COVID-19
was inevitable. Completion of a graduate degree, be-
ing employed, and screening positive for anxiety and
depression were associated with having tested for
COVID-19. Our estimates of the number of confirmed
cases were 17.7% higher than official estimates of con-
firmed cases: 1,518,000 compared with 1,290,000. Our
estimates of suspected cases were nearly 3 times as
high as official estimates: 4,180,000 compared with
1,290,000 (6).

Although the initial spread of COVID-19 in Paki-
stan was first recognized in urban areas, incidence
in rural areas was equal to that in urban areas (30).
Nonetheless, we found that rural residents were less
likely than urban residents to consider COVID-19 in-
evitable. It is possible that residents in rural areas are
more likely to live in less densely populated settings
or work outside, scenarios where physical distancing
is more easily accomplished and transmission is less
likely (31). Feeling that COVID-19 is inevitable was
not associated with practicing prevention behaviors
(e.g., indoor mask wearing, maintaining physical dis-
tancing, handwashing, avoiding nonessential shop-
ping, domestic travel, and taking public transporta-
tion) suggests there are opportunities to promote and
support prevention behaviors even among those re-
signed to getting COVID-19.

Attitudes about the seriousness of COVID-19 as
a health issue were related to attitudes about its in-
evitability; those who thought it was a serious health
issue were more likely to think they would inevitably
contract COVID-19. An April 2021 convenience sur-
vey in Peshawar, Pakistan, found that 66% of persons

Table 3. Survey-based estimates of confirmed and suspected COVID-19 cases, Pakistan, 2021-2022

No. cases/100,000

COVID-19 cases No. lliness rate (95% CI) population Total estimated no. cases (95% CI)
Confirmed cases 316 0.0069 (0.0040-0.0098) 690 1,518,000 (880,000-2,156,000)
Suspected and confirmed cases 856 0.0192 (0.0148-0.0236) 1,900 4,180,000 (3,256,000-5,192,000)
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thought COVID-19 was a serious health issue (32).
We found 75.9% of persons thought it was a serious
health issue. As more persons become infected with
SARS-CoV-2 and more know someone who became
seriously ill or died, it is possible that more persons
may also think the disease is serious. This situation
could change, however, with the arrival of new vari-
ants, such as Omicron, that may result in less severe
illness (33). The Delta variant, which was more trans-
missible than previous variants but induced the same
level of disease severity, arrived in Pakistan after the
mobile phone survey but before completion of the
face-to-face survey (34).

Testing is a critical tool for both COVID-19 sur-
veillance and mitigation. More than 1 year into the
pandemic, less than one fifth of Pakistan’s population
(16.8%) had been tested for COVID-19. Education lev-
el and employment status were significantly associat-
ed with having tested for COVID-19; those with grad-
uate or postgraduate degrees and those who were
employed were more likely to have tested than those
with less than a primary education or who were not
working. Although ~70% of Pakistan residents access
health care at private health facilities, both education
and employment status were associated with access-
ing health care at private health facilities in Pakistan
(35). As of March 7, 2022, a total of 82% of the 239
COVID-19 testing sites in Pakistan were in private or
mixed public-private health facilities (36). COVID-19
testing is free of charge at public health facilities, but
there is a cost to test at private health facilities. As-
suming therefore that residents with higher socioeco-
nomic status would be more likely to have tested for
COVID-19, reported testing results might provide an
incomplete picture of COVID-19 incidence and, con-
sequently, deaths, and are likely not reflective of the
entire population.

Increasing testing likely requires increasing both
supply and demand in Pakistan. Although three
quarters felt that COVID-19 was a serious health is-
sue, a national survey conducted in March 2021
found that 28% of persons surveyed would do noth-
ing if they had COVID-19 symptoms, 27% would
isolate at home, 18% would treat themselves, 14%
would get tested, and 6% would go to a clinic (37).
Those data suggest that although people consider
COVID-19 a serious health issue, they may think itis a
serious health issue for others and not for themselves,
making them inclined to avoid confirming their ill-
ness and not seek necessary treatment. Determining
whether people understand their own risks for severe
illness from COVID-19 and why they avoid getting
tested for COVID-19 would help to inform COVID-19

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 28, No. 13, Supplement to December 2022

National Survey of COVID-19 in Pakistan, 2021-2022

policy making. Possible reasons could be that testing
facilities are far or busy. One of the main barriers to
accessing public healthcare services in Pakistan is the
long wait times, as well as cost (38).

Overall, we found that COVID-19 prevention
behaviors of mask wearing, physical distancing,
handwashing, and avoiding nonessential shopping,
domestic travel and public transit were not associ-
ated with thinking COVID-19 is inevitable or getting
tested for COVID-19. Messaging about how these be-
haviors can help to protect family and friends might
help to encourage people to engage in them.

Our estimates of suspected and confirmed cases
are nearly 3 times higher than the number of officially
confirmed cases, highlighting the low availability, ac-
cess, and uptake of COVID-19 testing. Such a dispar-
ity in regard to the incidence of COVID-19 in Pakistan
also suggests a more substantial loss of caregivers and
indicates that the impact of the COVID-19 pandemic
on families might be underestimated.

Responses to our survey were self-reported, so
there is some risk for inaccurate responses because
of recall bias or other reasons. Some participants
completed the survey using a mobile phone and
others provided responses in face-to-face inter-
views, which could also bias responses. Because of
funding delays, there was a gap of approximately 4
months between the end of the mobile phone sur-
vey and beginning of the face-to-face survey. Inci-
dence was much higher during the mobile phone
survey than the face-to-face survey, which might
have influenced responses because persons might
be more likely to engage in mitigation measures
when cases are high. Conversely, the face-to-face
survey happened later, when pandemic fatigue
might have begun to emerge across the population,
possibly leading residents to relax mitigation be-
haviors. Emergence of the Delta variant during that
time could also have influenced responses.

We determined that most people in Pakistan en-
gage in prevention behaviors and consider COVID-19
a serious health issue. Unfortunately, our survey of
Pakistan residents also demonstrated that there is
substantial undertesting and thus underreporting of
COVID-19 incidence and deaths. Further research is
needed to understand why so few persons are get-
ting tested and to determine whether they truly un-
derstand the risk of COVID-19 to themselves and to
those around them.
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etymologia revisited

GING
ENFeCTious DISE

g)veaupnuynﬂnimiws Dissuses

Falciparum
[fal-'si-pa-ram]

From the Latin falx or falci (sickle or scythe-shaped) and
parum (like or equal to another) or parere (to bring forth or
bear). The species falciparum in the genus Plasmodium is the
parasite that causes malignant tertian malaria in humans.
There were many terms suggested for this parasite, such as

Originally published
in February 2021

Ematozoo falciforme by Antolisei and Angelini in 1890 and Haermo-
tozoon falciforme by Thayer and Hewetson in 1895, because of its
sickle-shaped gametocytes, the sexual stage of falciparum para-
sites. However, the term falciparum, suggested by William Hen-
ry Welch in 1897, was eventually accepted. In 1954, Plasmodium
falciparum (previously Laverania malariae) was approved by Inter-
national Commission on Zoological Nomenclature.
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