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Abstract
BACKGROUND
Behavioral changes are needed to limit the spread and mitigate the impact of the COVID19 pandemic.
OBJECTIVE
We measured knowledge and behaviors related to COVID-19 during the early stages of
the pandemic in Malawi (Southeast Africa).
METHODS
Using lists of phone numbers collected prior to the COVID-19 pandemic, we contacted
a sample of adults by mobile phone in the six weeks after the first confirmed cases of
COVID-19 were recorded in the country. We interviewed 619 respondents (79.5%
response rate).
RESULTS
Approximately half of respondents perceived no risk or only limited risk that they would
become infected with the novel coronavirus. Contrary to projections from
epidemiological models, a large percentage of respondents (72.2%) expected to be
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severely ill if they became infected. Increased hand washing and avoiding crowds were
the most frequently reported strategies used to prevent spreading SARS-CoV-2. The
adoption of other protective behaviors (e.g., face masks) was limited. Respondents in
urban areas had more accurate knowledge of disease patterns and had adopted more
protective behaviors than rural respondents.
CONCLUSIONS
In the first weeks of the pandemic, the adoption of preventive behaviors remained limited
in Malawi, possibly due to low perceived risk of infection among a large fraction of the
population. Additional information campaigns are needed to address misperceptions
about the risk of infection with SARS-CoV-2 and the likelihood of severe illness due to
COVID-19.
CONTRIBUTION
This study provides early data on behavioral responses to the COVID-19 pandemic in a
low-income country.

1. Introduction
Within a few months of the emergence of SARS-CoV-2, confirmed cases of COVID-19
have been recorded in all African countries (Africa CDC 2020a). Epidemiological models
project that close to 25% of Africa’s population could become infected with SARS-CoV2 during the first year of the pandemic, resulting in increased morbidity and mortality
(Cabore et al. 2020). The disruption of economic activities and health systems induced
by the pandemic could lead to additional excess mortality (Roberton et al. 2020; Weiss
et al. 2020). There are concerns that progress toward the Sustainable Development Goals,
and other global or local objectives, might stall or even reverse (UN-DESA 2020).
In the absence of effective and widely available vaccines, behavioral changes are
essential for limiting the diffusion of the pandemic. According to the World Health
Organization (WHO), controlling the spread of SARS-CoV-2 in local communities
requires adopting preventive behaviors that (a) reduce contact between population
members or (b) limit the likelihood that the coronavirus will be transmitted if contact
occurs (WHO 2020). This includes maintaining an increased physical distance between
individuals, enhancing hand hygiene, or limiting social gatherings. Wearing face masks
is also recommended to limit the emission of infective droplets (Africa CDC 2020b).
The adoption of such behaviors requires adequate information about disease
dynamics. According to the health belief model (Rosenstock, Strecher, and Becker 1988),
implementing preventive measures also depends on whether individuals perceive
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themselves as susceptible to acquiring a new disease and whether they consider that this
disease would have serious consequences for their health (Reintjes et al. 2016).
We investigate behavioral responses to the COVID-19 pandemic in Malawi, one of
the last countries in Africa to record a confirmed case of COVID-19 (Ministry of Health
and Population 2020). We describe sources of information, knowledge, and risk
perceptions related to COVID-19 among a sample of Malawian adults. We then measure
the adoption of preventive behaviors during the first six weeks of the pandemic in the
country.

2. Methods
Study setting: Malawi is a low-income country in Southeast Africa with a population of
approximately 18 million people (National Statistical Office 2019) and an estimated life
expectancy of 63.4 years (United Nations 2019). Prior to the COVID-19 pandemic,
Malawi has made progress toward major population health objectives, including reaching
the Millennium Development Goal related to child mortality (Government of Malawi
2017; Kanyuka et al. 2016). The pandemic could, however, affect well-being in the
country in multiple ways. A WHO model thus projected that COVID-19 could lead to
approximately 70,000 hospitalizations and more than 2,000 deaths in Malawi in 2020
(Cabore et al. 2020). Economic forecasts and surveys suggest that several sectors of
activity (e.g., agriculture, services) might experience lasting contractions (Baulch, Botha,
and Pauw 2020; Chikoti et al. 2020; National Planning Commission 2020).
In response, the government of Malawi declared COVID-19 a national disaster and
adopted several measures, including closing schools and universities, implementing
COVID-19 screening at operating border posts, and restricting attendance of public
events. The Ministry of Health encouraged the adoption of protective behaviors such as
increased hand washing, physical distancing, using face masks, and working from home.
A national lockdown was announced on April 18; however, its implementation was
prevented by an order of the Malawi High Court.
The first case of COVID-19 was recorded in Malawi on April 2, 2020. In the
following weeks, sporadic transmission clusters emerged in large cities, and additional
importations of COVID-19 cases occurred among migrants returning primarily from
South Africa, which was the African country with the largest documented outbreak at the
time. The recorded incidence of SARS-CoV-2 then increased in June and July before
starting to decline in August. Malawi has recorded 5,783 confirmed COVID-19 cases and
179 deaths as of October 5, 2020. Seroprevalence surveys indicate, however, that SARSCoV-2 might have spread more broadly in some settings (Chibwana et al. 2020). The
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districts with the most confirmed cases are those where the country’s main cities are
located (i.e., Lilongwe, Blantyre).
Study design: Our study was nested within the Karonga Health and Demographic
Surveillance Site (KHDSS), a data collection system located in northern Malawi
(Crampin et al. 2012). Since 2002, KHDSS continuously records births, deaths, and
migrations that occur within a population of approximately 47,000 individuals. Prior to
the COVID-19 pandemic, several studies on the measurement of mortality have been
conducted in KHDSS (e.g., Amoah et al. 2020). During these pre-COVID-19 studies,
respondents were interviewed about the survival of their relatives (e.g., siblings) and
about their own health behaviors related to HIV and noncommunicable diseases. The
mobile phone numbers of (some) participants were also collected for recruitment and
follow-up purposes. We used these lists of phone numbers to enroll participants in a study
of knowledge and practices related to COVID-19 (“COVID-19 study” thereafter).
Sampling: The sample of the COVID-19 study is not representative of the
populations of Karonga district or Malawi as a whole. Instead, phone numbers were
available for three groups of participants in pre-COVID-19 studies: (a) former KHDSS
residents, (b) current KHDSS residents, and (c) referred siblings. Former residents were
randomly selected among individuals who have been registered in KHDSS datasets but
have now moved out of KHDSS area. Their mobile numbers were obtained from
members of their last known KHDSS household. Former residents were contacted and
interviewed in person in December 2019. Current residents were randomly selected
among the population of several villages of the KHDSS. Their mobile numbers were
obtained during in-person interviews in February 2020. Residents were then asked to
refer their adult siblings to the study and to provide the phone numbers of those who were
interested in participating. In February and March 2020, these referred siblings were
contacted and interviewed by mobile phone. Some former KHDSS residents and referred
siblings were dispersed throughout Malawi.
Individuals who were aged 18 years and older and who resided in Malawi were
eligible for the COVID-19 study. The oldest age of current and former residents recruited
during pre-COVID-19 studies was 49 years old for women and 54 years old for men,
similar to criteria used during Demographic and Health Surveys (Corsi et al. 2012). There
was no upper limit to the age of referred siblings however. The COVID-19 study thus
included a small number of participants aged 55 years and older. Additional details about
the sample selection process are provided in the Appendix.
Data collection: All data collection took place between April 23 and May 22, 2020.
During that time, the number of recorded cases of COVID-19 increased from 33 to 83
cases in Malawi, affecting 13 districts. In Karonga district, only one confirmed case was
recorded during that period (on April 26). Due to health risks posed by in-person
interviews during the COVID-19 pandemic (World Bank 2020), all data collection
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occurred remotely. Interviewers conducted phone interviews from their own home.
Supervision procedures included daily calls between the supervisor and interviewers, as
well as continuous review of completed study forms.
We obtained oral consent of each respondent prior to interview. The questionnaire
covered sociodemographic characteristics, sources of information, knowledge, and
preventive behaviors related to COVID-19. Questions were adapted from instruments
used in high-income countries (Atchison et al. 2020) and from HIV-related surveys
previously conducted in Malawi (Anglewicz and Kohler 2009; Smith and Watkins 2005).
After each completed interview, we provided information about COVID-19, including
toll-free numbers they could call if they had questions about the disease. Respondents
were given 1,200 Malawian Kwachas in mobile phone credit (about 1.50 US dollars) for
their participation. Study interviewers made up to 10 contact attempts per potential
respondent.
Data analysis: We created binary variables with a value of 1 if a respondent reported
hearing about COVID-19 from a specific source of information (e.g., radio) and 0
otherwise. We described respondents’ knowledge of the course of COVID-19 using six
survey questions, and their knowledge of the transmission of the novel coronavirus using
five survey questions. These questions asked respondents whether they agree with
specific statements about the disease. We explored respondents’ self-perceived risk of
becoming infected with SARS-CoV-2 using categories ranging from “no chance at all”
to “almost certain.” We also investigated their expectations about the severity of
symptoms if they were to become infected themselves. We asked respondents to assess
their expectations according to five categories: “no expected symptoms,” “mild,”
“moderate,” “severe,” or “life-threatening.” Finally, we described the behaviors that
respondents reported using to prevent the spread of SARS-CoV-2 in the past month. We
created binary variables with a value of 1 if a respondent reported a specific behavior
(e.g., wearing masks) and 0 otherwise. We present the distributions of these categorical
variables in our sample. Due to the earlier spread of SARS-CoV-2 in cities in Malawi,
we conducted all analyses separately by current place of residence (urban vs. rural).

3. Results
In the COVID-19 study, 779 individuals were eligible, including 221 former residents,
105 current residents, and 453 referred siblings. Out of that, 619 participants completed
an interview (79.5%). Close to 60% of respondents were women (Table 1). Among rural
dwellers, 94.3% resided in the Northern Region of Malawi. Among urban residents
31.1% and 16.7% resided in the Central and Southern Regions, respectively. Outside of
Karonga district, respondents’ districts of residence are described in Figure A-2. Almost
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one in five respondents was aged 18 to 24 years old, whereas about 2% were aged 55
years and older.
Table 1:

Characteristics of study participants
Rural residents
N

Urban residents

% (95% CI)

N

% (95% CI)

Gender
Men

203

41.7 (37.6 to 45.9)

52

39.4 (30.9 to 48.5)

Women

284

58.3 (54.1 to 62.5)

80

60.6 (51.5 to 69.1)

Northern

459

94.3 (91.3 to 96.3)

69

52.3 (43.4 to 61.0)

Central

15

3.1 (1.7 to 5.5)

41

31.1 (23.0 to 40.5)

Southern

13

2.7 (1.6 to 4.5)

22

16.7 (10.6 to 25.3)

Region of residence

Recently moved in HH?
Yes

27

5.5 (3.8 to 8.0)

5

3.8 (1.6 to 8.9)

No

460

94.5 (92.0 to 96.2)

127

96.2 (91.2 to 98.4)

18–24

93

19.1 (15.6 to 23.1)

25

18.9 (13.2 to 26.4)

25–34

172

35.3 (31.0 to 39.9)

44

33.3 (25.8 to 41.9)

35–44

149

30.6 (26.8 to 34.6)

45

34.1 (26.7 to 42.4)

45–54

60

12.3 (9.2 to 16.4)

16

12.1 (7.2 to 19.6)

≥55

13

2.7 (1.4 to 5.0)

3

1.5 (0.4 to 5.8)

Currently married

313

64.4 (60.2 to 68.4)

72

54.6 (45.9 to 63.0)

Separated

61

12.6 (9.9 to 15.8)

7

5.3 (2.4 to 11.4)

Divorced

22

4.5 (3.0 to 6.7)

5

3.8 (1.6 to 8.9)

Widowed

21

4.3 (2.8 to 6.7)

5

3.8 (1.6 to 8.6)

Never married

69

14.2 (11.3 to 17.7)

43

32.6 (24.9 to 41.3)

Worked outside own household

177

36.3 (32.2 to 40.7)

73

55.3 (46.8 to 63.4)

Did not work outside own household

310

63.7 (59.3 to 67.8)

59

44.7 (36.6 to 53.1)

Former residents

93

19.1 (16.8 to 21.7)

73

55.3 (45.7 to 64.5)

Current residents

84

17.3 (16.0 to 18.5)

--

--

Referred siblings

310

63.7 (60.7 to 66.6)

59

44.7 (35.5 to 54.3)

Age

Marital status1

Economic activity in past 7 days

Mode of recruitment

Notes: 1 One rural respondent refused to answer the question about marital status. HH = Household.

Only one respondent reported not having heard about COVID-19 (0.2%). The most
common sources of COVID-related information were the radio and conversations with
friends (Figure 1). In urban areas, respondents reported relying more extensively on the
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television (62.6% vs. 18.1% in rural areas), WhatsApp groups (37.4% vs. 15.6%), social
media (26.0% vs. 10.1%), newspapers (14.5% vs. 5.1%), and the internet (14.5% vs.
4.9%). In rural areas, respondents reported obtaining COVID-related information more
frequently from relatives (36.3% vs. 27.5% in urban areas) and health facilities (35.7%
vs. 24.4%).
Figure 1:

Reported sources of information about COVID-19, by place of
residence (n = 618)

Notes: NGO = Nongovernmental organizations; “Msgs from MNO” refers to informational messages sent by mobile network operators
via text messages; “MOH Hotline” refers to the toll-free numbers set up by the Ministry of Health to provide COVID-related information.
Respondents were asked to list all sources of information through which they had heard about COVID-19. They were not prompted
about each source of information.

Most participants knew that SARS-CoV-2 is spread through respiratory droplets
(Figure 2), can be spread without showing symptoms, and can be spread by touching an
infected surface. However, almost half of the participants also thought that SARS-CoV2 is waterborne, and one-third believed it is blood borne. The prevalence of these
misconceptions was higher among rural than urban participants.
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Figure 2:

Knowledge of disease transmission patterns, by place of residence
(n = 618)

Notes: Correct answers are highlighted by dotted lines in the graphs above. One rural participant refused to answer the question about
the spread of SARS-CoV-2 via droplets.

Knowledge of the course of the disease was limited (Figure 3). Two-thirds of
respondents believed that everyone with COVID-19 will become severely ill. Large
proportions did not know that the risk of becoming severely ill varies by age; for example,
one-third of respondents disagreed that elderly people are at a higher risk of severe
disease.

466

https://www.demographic-research.org

Demographic Research: Volume 44, Article 20

Figure 3:

Knowledge of disease patterns, by place of residence (n = 618)

Notes: The correct answer is highlighted by dotted lines in the graphs above. Cronbach’s Alpha for the six questions in Figure 3 was
0.75.

Shown in Figure 4, Panel a, 44% of respondents perceived themselves at no risk or
low risk of infection. Few respondents expected to experience “no symptoms” if they
became infected (2.1%). Overall, close to three out of four respondents expected “severe”
or “life threatening” symptoms (Figure 4, Panel b). Respondents in urban areas expected
slightly less severe disease if they became infected than respondents in rural areas. For
example, 15.2% of urban respondents expected “no symptoms” or “mild symptoms” vs.
8.6% among rural respondents.
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Figure 4:

Risk perceptions, by place of residence (n = 612)

Notes: A total of 33 respondents reported not knowing their self-perceived risk of infection and are not included in Panel a.; 23
respondents reported not knowing their self-perceived risk of severe illness, and 2 respondents refused to answer this question and
are thus not included in Panel b. For each category of severity appearing in Panel b, we provided respondents with a description of
associated limitations as Atchison, Bowman, et al. (2020) did. For example, we explained that “severe” symptoms would require
hospitalization.

Seven respondents reported not having adopted any behavior to prevent the spread
of SARS-CoV-2 (1.1%). Among others, more than 95% reported washing their hands
more frequently (Figure 5), approximately 50% reported avoiding crowds, and 22.5%
reported staying at home. The use of face masks was more prevalent among urban
(19.9%) than rural residents (5.8%). Urban residents also reported using hand sanitizer
more frequently than rural residents (22.9% vs. 11.5%).
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Figure 5:

Adoption of preventive strategies, by place of residence (n = 612)

Notes: Percentages are calculated among respondents having adopted at least one prevention strategy. Respondents were asked to
list all the behaviors they had used over the past month to prevent the spread of the coronavirus. They were not prompted about each
behavior. Multiple responses were allowed. After each prevention strategy reported by the respondent, interviewers were instructed to
probe by asking “Was there anything else that you did?”

4. Discussion
Despite multiple sources of information, respondents in this sample of Malawian adults
had imperfect knowledge about the course of COVID-19 a few weeks after the first case
of COVID-19 was recorded in the country. Even in urban areas, only one in eight
respondents perceived a high risk of infection, whereas in studies in Nairobi slums, this
proportion was as high as one in three (Austrian et al. 2020). Study respondents seemed
to overestimate the risk of severe illness from COVID-19: the large majority of
respondents expected to experience symptoms requiring hospitalization if they became
infected with SARS-CoV-2, even though a recent model (Cabore et al. 2020) indicated
that only 2% of infections projected to occur in Malawi would require hospitalization.
For comparison, in the United Kingdom in March 2020, only one in five survey
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respondents reported that they would expect COVID-19 to be severe or life-threatening
(Atchison et al. 2020), even though the UK population might be more vulnerable to
adverse disease outcomes due to its older age structure (Dowd et al. 2020).
In the first few weeks of the COVID-19 pandemic in Malawi, virtually everybody
reported washing hands more often, but fewer respondents reported implementing other
strategies including social distancing or wearing face masks. This limited adoption of
preventive behaviors might be related to how individuals assessed the health threat from
the pandemic. Low perceived levels of infection risks have been associated with lack of
behavioral changes for diseases such as influenza (Reintjes et al. 2016) or HIV (Prata et
al. 2006). Similarly, misperceptions about the likely impact of a disease on health and
survival might preclude the adoption of safer behaviors (Delavande and Kohler 2016).
Our study has several limitations. First, it is based on a sample of individuals who
could be reached by mobile phone. Only three out of four potential participants had a
phone number where they could be contacted, and among those about 80% participated
in the COVID-19 study. We did not employ post-stratification techniques to adjust study
estimates (Greenleaf et al. 2020). If the COVID-related knowledge and/or behaviors of
nonparticipants differ from those of participants, our results might be biased. Second,
only 45% of the sample was randomly selected (current and former KHDSS residents).
Other respondents were referred to this study by their (randomly selected) siblings. Third,
our sample included only a limited number of respondents in population groups at
increased risk of adverse COVID-19 outcomes. Future studies related to the pandemic in
Malawi should ensure the representation of individuals in older age groups or who present
specific risk factors (Dowd et al. 2020; Nepomuceno et al. 2020). Finally, our analyses
are based on self-reported data, which might be affected by social desirability biases
(Kelly et al. 2013). For example, respondents might overreport the number of preventive
behaviors they have adopted. Some mobile interviews might also occur at times when the
respondent is not in a place that ensures privacy. This might affect some of their answers.
Despite these limitations, our study indicates that additional information campaigns
are needed to address knowledge gaps and misperceptions about the health risks posed
by COVID-19. Whereas prior studies of attitudes and behaviors related to the COVID19 pandemic in low- and middle-income countries have focused on urban or humanitarian
settings (Austrian et al. 2020; Lopez-Pena et al. 2020), several knowledge gaps are larger,
and the adoption of preventive behaviors is slower, in rural areas. Information campaigns
and behavioral change communication about COVID-19 need to be tailored to these
different contexts. Messages diffused using social media or WhatsApp groups might be
effective in urban settings but are unlikely to reach a significant percentage of rural
residents. Instead, information campaigns that mobilize social networks of friends and
relatives might play a key role in diffusing essential information about the pandemic into
rural areas.
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Appendix: Description of the study sample
We selected respondents of the COVID-19 study presented in this paper among lists of
participants previously enrolled in KHDSS studies conducted before the COVID-19
pandemic (between December 2019 and March 2020). The focus of these pre-COVID19 studies was on improving survey methods to measure adult mortality and its risk
factors in settings with limited death registration. During pre-COVID-19 studies, phone
numbers were collected to allow the recruitment and/or follow-up of specific groups of
participants. We detail below the procedures used to obtain phone numbers for each of
the groups. Then, we describe differences in socioeconomic characteristics between those
who participated in the COVID-19 study and those who did not.

Selection process
Former KHDSS residents: 514 former KHDSS residents were randomly sampled from
KHDSS lists. Recruitment procedures entailed asking an informant in their last known
KHDSS household to provide a contact number where the former resident could be
reached so that an in-person interview could be scheduled at their new place of residence.
Due to budget constraints, in-person interviews could be arranged only if the former
KHDSS resident had moved to specific parts of the country (i.e., large cities or districts
neighboring Karonga district, such as Rumphi or Chitipa). Study investigators thus did
not seek the phone numbers of 188 former residents because (a) they resided outside of
Malawi at the time of the study (n = 52), (b) they were reported to be deceased (n = 13),
(c) no informant was available to provide their mobile number (n = 32), (d) they resided
in areas of Malawi where they could not be visited in-person (n = 55), or (e) other reasons
(n = 36). Study investigators thus inquired about the mobile numbers of 326 former
residents who could be visited for an in-person interview, and contact mobile numbers
were obtained for 221 former residents (67.8%). During the COVID-19 study, we
attempted to contact all the former KHDSS residents for whom a contact number was
available, and 166 completed the phone interview (75.1% participation).
Current KHDSS residents: 193 current KHDSS residents were sampled from
KHDSS lists during the pre-COVID-19 studies. These residents were visited in person
by study teams. However, 38 KHDSS residents could not be recruited due primarily to
temporary absence from the KHDSS area. Study investigators also did not inquire about
the phone numbers of 32 current KHDSS residents due to a programming error. Among
the remaining 123 KHDSS residents, 105 provided a contact number (85.4%), and among
those 84 completed a phone interview during the COVID-19 study (80.0% participation).
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Referred siblings: Current KHDSS residents were asked to list all their maternal
siblings to report basic information about them (e.g., vital status, age, sex, and education)
and to refer them to the study for potential enrollment. Among the siblings that they
reported, 197 were deceased, 68 resided abroad, and 67 were aged younger than 18 years
old and were thus ineligible for the study. In total, 587 siblings were eligible for referral
to the study. After referral attempts, phone numbers were obtained for 453 siblings
(75.5%). Among those referred siblings, 370 completed a phone interview during the
COVID-19 study (81.7% participation).

Selectivity of the study sample
The pre-COVID-19 studies inquired about the phone numbers of 1,036 individuals.
Among those, there were 428 men and 608 women. Women were overrepresented for
several reasons. On the one hand, survey data on adult mortality are primarily collected
from female respondents in Malawi and in other African countries (e.g., in Demographic
and Health Surveys). Since they were focused on improving survey methods for mortality
data collection, pre-COVID-19 studies thus oversampled women. On the other hand,
selected women were also less likely to be absent from the study area at the time of
recruitment visits for pre-COVID-19 studies. Finally, women were overrepresented
among referred siblings due to lower rates of international migration and adult mortality.
They were also less likely to have migrated to areas of Malawi where in-person
interviews could not be arranged for recruitment.
We classified participation outcomes into three categories: (a) individuals for whom
a contact number was not provided during pre-COVID-19 studies, (b) individuals for
whom a contact number was provided but who did not complete the COVID-19
interview, and (c) individuals who were interviewed in the COVID-19 study. In Figure
A-1, we describe differences in participation by age, sex, and educational levels in each
of the study groups (i.e., former residents, current residents, and referred siblings).
We found limited gender differences in participation outcomes across all three study
groups. However, there were large educational differentials in all study groups.
Respondents with higher educational levels were more likely to have a contact number
and to have participated in the COVID-19 interview. There were also differences in
participation associated with age in all study groups. In particular, respondents in the
younger age group (younger than 25 years old) were less likely to have a contact number
and to participate in the interview.
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Figure A-1: Participation outcomes in the COVID-19 study
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Figure A-2: Geographic distribution of respondents not residing in Karonga
district, by place of residence
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