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Abstract. Zambia instituted prevention behavior guidelines for social gatherings before the first case of COVID-19
was confirmed on March 18, 2020. Guidelines included nonpharmaceutical interventions (NPIs) including mask wearing,
social distancing, and reducing sizes of gatherings. Within a larger cluster randomized trial of community-based parenting
groups in four rural districts (three in Southern Province, one in Eastern Province), we collected 5,711 questionnaires from
intervention participants between August 2020 and September 2021, during which the country saw two COVID-19 waves.
Questionnaires asked about participation and behaviors at community gatherings. Generally, perception of risk of con-
tracting COVID-19 was low for respondents in districts in Southern Province but higher for those in Eastern Province. The
highest compliance to mask wearing was reported at clinics (84%) and church services (81%), which were the most fre-
quently attended gatherings. Many funerals were attended by 200 to 300 people, but individuals were 30% less likely to
report wearing masks (odds ratio [OR] 5 0.71, 95% confidence ratio [CI]: 0.6–0.8) than those attending a clinic visit. After
controlling for other variables, the odds of self-reported mask wearing at events were higher in January to March 2021
(adjusted OR 5 1.5, 95% CI: 1.3, 1.7) and July and September of 2021 (adjusted OR 5 3.0, 95% CI: 2.5–3.5), timepoints
that broadly overlay with two COVID-19 peaks observed in Zambia. Results suggest guideline dissemination penetrated
the rural areas. However, there is need to optimize the messaging to increase compliance to NPIs at high-risk gatherings,
including funerals. The findings from this analysis should be considered as the COVID-19 pandemic continues to evolve.

INTRODUCTION

COVID-19, a potentially severe, life-threatening respiratory
illness caused by the SARS-CoV-2 virus, spread rapidly
around the world in 2020, with the pandemic continuing
today. The primary mode of virus transmission is via infec-
tious aerosols generated when infected individuals exhale,
speak, sing, cough, and sneeze.1 Consequently, nonphar-
maceutical interventions (NPIs) for prevention have focused
on facial coverings in addition to other NPIs such as shelter
at home, closing schools and businesses, prohibition of
public gatherings, and social distancing.
With improved understanding of SARS-CoV-2 modes of

transmission and classification of high-risk activities, it is
increasingly clear that “superspreading” events with large
crowds, particularly those occurring indoors and when face
masks are not worn, facilitate transmission.2–6 Events featur-
ing activities that produce larger numbers of respiratory
droplets and aerosols, such as singing, shouting, and loud
speaking, are of particular concern. Choir practice has been
documented as one example of a superspreading event
where close proximity, poor ventilation, and increased circu-
lation of SARS-CoV-2 droplets and aerosols from singing
likely led to the infection of many other participants.7 The
impact of a single superspreading event often extends well
beyond those infected at the event with ongoing community
spread leading to transmission to many more people over
subsequent weeks.8 Identifying high-risk settings and driv-
ers of superspreading events is crucial to COVID-19 control.

Like nearly all countries around the world, Zambia, located in
southern Africa, has been adversely affected by the COVID-19
pandemic. Since the first case was confirmed in Zambia on
March 18, 2020,9,10 the country has experienced four waves of
COVID-19: an initial wave beginning in July 2020, a much larger
second wave during January and February 2021, an even
larger third wave during June and July 2021, and a fourth wave
during December 2021 and January 2022. The second wave
was most likely fueled by the South African variant of the virus
(B.1.351, beta), which was first observed in Zambia in Decem-
ber 2020.11 As of June 24, 2022, there had been more than
324,922 confirmed cases and 4,000 deaths from COVID-19 in
the country.12 Additionally, the epidemic may be worse in Zam-
bia than currently understood; one study found a 32% preva-
lence of COVID-19 among a random sample of postmortem
individuals that passed through the main capital city morgue in
mid-2020, few of whom had been identified as SARS-CoV-2
positive premortem. Further, during peak transmission (the July
2020, January 2021, and June 2021 waves) SARS-CoV-2 was
detected in 90% of postmortem patients.13

While the epidemic in Zambia was initially concentrated in
the capital city, Lusaka, transmission has become more wide-
spread. For Zambia, as in much of sub-Saharan Africa, poten-
tial superspreading events include church services held indoors
or in tents with poor ventilation, funeral services, and other com-
munity gatherings. Using quantitative data collected from August
2020 through September 2021 among caregivers participating in
an ongoing study, we explored attendance at superspreading
events, as well as personal and perceived mask use among
female caregivers in remote, rural Zambian communities.

METHODS

Study setting. Zambia is a land-locked, lower-middle
income country in southern Africa with a population of
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18 million people, the majority (60%) of whom reside in rural
areas.14 This analysis was conducted on data collected as
part of a cluster-randomized controlled trial assessing the
impact of community-based parenting groups on child devel-
opment outcomes in Choma, Kalomo, and Pemba Districts of
Southern Province and Nyimba District of Eastern Province
(clinicaltrials.gov ID NCT03991182). These provinces each had
1.6 million people during the 2010 census, or 12% of the
country population at the time.15,16 These provinces are pri-
marily rural, with low population densities of 18.6 and 30.9
people per square kilometer in Southern and Eastern Provin-
ces, respectively.15,16 Like much of sub-Saharan Africa, these
provinces also have young populations, with nearly 50% of
the population under age 15 and only approximately 3% of
the populations over age 65. Zambia also has a high burden
of infectious diseases including HIV/AIDS (11% prevalence
among adults 15–59) and tuberculosis (455 cases per 100,000
population), making the population particularly vulnerable to
COVID-19.17–20

The government of Zambia through the Ministry of Health
and Zambia National Public Health Institute implemented an
outbreak response to COVID-19 beginning March 13, 2020.21

Although implemented quickly and early in the pandemic,
Zambia began easing COVID-19 restrictions on places of
worship, businesses, restaurants, and bars in late April and
early May 2020; schools, colleges, and universities in June
2020; and international arrivals in June 2020.22–24 Throughout
the subsequent waves of infection, such restrictions were
reenacted and rescinded accordingly.25 Through public broad-
casting on television and radio, a call-in hotline, social media
campaigns, and other community sensitization events, the
government communicated its COVID-19 control strategy,
mandates, and recommendations. All citizens, businesses,
schools, and places of worship were expected to continue
adhering to public health safety guidance including wearing of
masks in public settings, social distancing when with individu-
als outside of one’s household; limiting size of gatherings; and
washing of hands with soap and water or use of alcohol-based
hand sanitizer. An exploratory qualitative study conducted in
May and June 2020 found that Zambian respondents had
increased odds of feeling at high risk of COVID-19 when com-
pared with six other sub-Saharan African countries.26

Study design. In the catchment areas of 10 rural health
centers, community-based parenting groups were rolled out
in zones randomized to the intervention group.27 All primary
female caregivers of children aged 0 to 5 years of age were
invited to participate in an interactive, theater-based curriculum
building the knowledge and skills of caregivers in the following
areas of early childhood development stimulation, play, nutri-
tion, and care-seeking.27 The groups were implemented at
village-level with four to 10 caregivers registered per group.27

Each parenting group selected one of its members, known
as the head mother, to be trained by community-based vol-
unteers to facilitate each group session.27 Groups met
approximately every other week, but were required by provin-
cial health officials to stop meeting in February 2020 (before
our study period). When parenting groups resumed in April
2020, they included messaging around COVID-19 transmis-
sion prevention and adherence to government guidelines.
Throughout the study period, parenting groups adhered to
the evolving government guidelines around COVID-19. In
accordance with government guidelines, groups remained at

or below 10 attendees, occurred outside, and sessions had
handwashing stations supplied with soap and water. Partici-
pants were required to wear face masks and socially dis-
tance. All touch-based activities were removed from lesson
plans after the emergence of COVID-19.
Within this overarching evaluation, as COVID-19 appeared

and increased as a public health concern, we sought to under-
stand how community risk perceptions around COVID-19 and
their associated behaviors changed over time. Beginning in
August 2020, the study began surveying caregivers attending
group meetings on their attitudes and behaviors regarding
COVID-19. Caregivers were asked each time they attended a
group meeting about their perception of COVID-19 risk, the
gatherings they had attended in the past 2 weeks, their own
behaviors at these gatherings, and their perceptions of peers’
behaviors at these gatherings.
Sampling. The larger intervention took place in 10 health

facility catchment areas (HFCAs) in Southern and Eastern
Provinces and were purposively sampled based on prior par-
ticipation in a maternity waiting homes intervention. These
HFCAs were known to be equipped with community-based
volunteers who were trained in maternal and child health.
Each HFCA is further divided by the Zambia Ministry of Health
into approximately 80 zones; 40 of these zones were random-
ized to the larger intervention. Within each intervention cluster,
convenience sampling was used, and questionnaires were
conducted among participating women. A sample size was
not calculated a priori. All women were asked to complete a
COVID-19 questionnaire during every community-based par-
enting group meeting that occurred between August 2020 and
September 2021. Some women attended multiple meetings
and therefore completed multiple questionnaires.
Instrument design. The COVID-19 questionnaires asked

the respondent if they had attended gathering(s) since the
last parenting group meeting, generally 2 weeks prior.
The following kinds of gatherings were included: visits to the
clinic, church, or funeral attendance and other gathering.
Respondents were asked approximately how many other
individuals were at the gathering, if the respondent wore a
mask, if she perceived other attendees wore a mask (asked
as a scale from no one to everyone), and where the gathering
was located (indoors, outdoors, or in a tent). The question-
naire also asked respondents their perceived risk of catching
COVID-19 (asked as scale from very low to very high). Demo-
graphic information for each respondent was collected sepa-
rately within a parenting group attendance register. The study
unique identifier for each respondent was included in the
questionnaire. Caregivers often attended community-based
parenting group meetings biweekly, and many caregivers
submitted repeated questionnaires over time.
Data collection methods. Project staff trained community-

based volunteers in completion of the COVID-19 Behaviors
Questionnaire, who in turn trained parenting group head moth-
ers. At each biweekly group meeting, the head mother adminis-
tered a COVID-19 Behaviors Questionnaire to each respondent.
Questionnaires were developed by project personnel and trans-
lated by a qualified translator into the local languages of Chi-
tonga and Chinyanja. Questionnaires were completed on paper
in the local languages. Project staff and short-term hires trained
in research ethics continuously collected and extracted the
paper questionnaires using SurveyCTOVR Collect Software
installed on encrypted tablets. Demographic data from the
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first time each respondent attended the parenting groups
were extracted.
Distance from the nearest government-assigned rural health

center (RHC) was collected at the community-based parenting
group (CBPG) and respondent-level. A village database
was previously created by taking GPS coordinates in each
village center within the study sites. ArcGIS (ESRI, Redlands,
California, USA) was then used to calculate the distance from
village center to the corresponding RHC.
When an individual completed the questionnaire more

than once, they reported on different 2-week periods, and
thus different gatherings attended. All gatherings, however,
are not necessarily unique: two respondents, for example,
may have attended the same funeral and would report their
own perceptions and behaviors. Respondents were asked
about four types of gatherings, and thus could report on four
unique experiences in one questionnaire.
Ethics. This study was approved by the University of Zam-

bia Biomedical Research Ethics Committee (Ref. No. 004-
05-19) and the Boston University Medical Center Institutional
Review Board (Ref. No. H-38950). Informed consent was
waived by both institutional review boards for the COVID-19
questionnaire responses and demographic data due to the
impracticality of consenting during parenting group meet-
ings. Additionally, the National Health Research Authority;
the Ministry of Health at the national, provincial, and district
levels; and traditional chiefs in these districts granted official
government approval to conduct the overarching study.
Data analysis. All quantitative analysis was conducted in

SAS v9.4 (SAS Institute Inc., Cary, NC). Using the unique
project identifiers, respondent names, and parenting group
location information, the questionnaires for each respondent
were linked to their demographic information.
We created a timepoint variable, dividing the study period

around the observed waves of COVID-19 Zambia. Timepoint
1 (T1) represents August to December 2020, as cases were
rising in the country and before the first infection peak. Time-
point 2 (T2) represents January to March 2021, as the first
peak in infections was recorded and eventually receded.
Timepoint 3 (T3) represents a “recovery” period, when cases
from the January peak receded, and there was little inci-
dence of infection in Zambia. Timepoint 4 (T4) represents the

second peak of cases between July and September of 2021
(Figure 1). Some caregivers completed multiple question-
naires, spanning each timepoint. In cases such as this,
their demographic information contributes to each relevant
timepoint.
We analyzed primary outcome variables including per-

ceived risk of contracting COVID-19, attendance at commu-
nity gatherings, perceived size of such gatherings, and mask
wearing. We present frequencies and means for these out-
comes. We ran logistic regressions to calculate crude and
adjusted odds ratios (aOR). Adjusted models control for the
following variables: gathering type, location, number of
attendees, district, and timepoint, and where relevant they
control for respondents’ demographic information.
We conducted sensitivity analysis to identify differences

between linked and unlinked respondents: we conducted x2

tests of independence and t tests to identify statistically sig-
nificant differences in behaviors and demographics (Supple-
mental Table 1).

RESULTS

During our study period, 5,711 questionnaires were com-
pleted by 2,601 unique respondents: 1,179 individuals com-
pleted the questionnaire one time only; 651 completed the
questionnaire twice; and 771 completed it three times or
more (Figure 2). Respondents report their unique percep-
tions and behaviors at a total of 9,607 community gather-
ings: 42% were church gatherings, 24% clinic visits, 18%
funerals, and 16% other.
Most respondents were women aged 15 to 34 (Table 1).

Most were married, and a majority had completed primary
education or higher. Attendance at community gatherings was
generally high: 83% of respondents reported attending a
community gathering in the 2 weeks before completing the
questionnaire, with 51% attending more than one. When com-
paring timepoints, a slightly higher proportion of respondents
reported attending gatherings in T1 (84.8%) than in the rest of
the study period. Most respondents were from Southern Prov-
ince (Choma, Pemba, and Kalomo districts). Most question-
naires were conducted during T1 (48.8%), with the fewest
questionnaires conducted during T3 (3.9%).

FIGURE 1. COVID-19 case trends, government policy, and guidance in Zambia between March 2020 and March 2021.
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Generally, before the large wave of cases (T4) respondents’
perception of risk was low: 77.5% of respondents in T1,
72.8% of respondents in T2, and 85.5% of respondents in
T3 reported feeling at low or very low risk of contracting
COVID-19, compared with 51.5% in T4. Responses showed a
general trend of increasing perceptions of risk from COVID-19
between T1 and T4 in all districts; this change over time was
statistically significant (P, 0.0001). Districts in Southern Prov-
ince (Choma, Pemba, and Kalomo) most frequently reported
feeling at low risk of COVID-19. Conversely, more than 40% of
respondents from Nyimba reported feeling at high risk over
the entire study period (Figure 3).
Among respondents, the most frequently attended event

type was church, with 71% attending a service in the
2 weeks before questionnaire completion (Table 2). Most
respondents reported wearing a mask (80%) and perceived
mask use among their peers (70%) at church services. The
largest events were funerals, with a median of 200 attend-
ees, but with high variance in numbers attending. Funerals
ranged from 6 to 1,300 attendees. Only 30.6% of respond-
ents reported attending a funeral, but for those who did,
mask wearing was low for both respondents and their peers.
Twenty-three percent of respondents who attended funerals
reported that few to no other attendees were wearing masks.
Funerals were also most often held outdoors. Other gather-
ing types were the least attended events and had moderate
mask use. These events included football games, commu-
nity meetings, and weddings and varied in size and location.
At all gathering types, respondents self-reported wearing

masks more frequently than they reported most or all their
peers wearing masks (Figure 4). Many events, especially
funerals, had wide ranges of perceived attendees, and were
often larger than the 50 attendees recommended by Ministry
of Health guidelines.25

After controlling for potential confounders in the dataset,
respondents had lower odds of self-reported mask use and
lower odds of mask wearing among other attendees at

funerals compared with all other gathering types (self-use:
aOR 0.44; other attendees: aOR 0.54; Table 3). Respondents
also had the lowest odds of wearing masks (self-use aOR
0.50; or other attendees: aOR 0.45) at large events with
more than 300 people, although most gathering sizes had
lower odds of mask use compared with medium-sized
events (11 to 50 attendees). Respondents in Nyimba District
reported much lower odds of mask use by themselves or
others at gatherings compared with Choma and Pemba
(self-use aOR 0.26; other attendees aOR 0.29). Odds of
mask use were highest in T4 compared with T1 (aOR 3.0).
At the individual level, among respondents with linked

demographic data, older (35 years and older) respondents
reported lower odds of mask wearing for themselves (aOR
0.85) or other attendees (aOR 0.80) compared with respond-
ents aged 25 to 34 (Table 4). Additionally, low education level
was associated with lower odds of mask use. As distance
from the village to the clinic increased, odds of mask use
decreased for respondents and perception of their peers.

DISCUSSION

We assessed perceived risk of contracting COVID-19, atten-
dance at community gatherings, and adherence to the govern-
ment recommended NPIs for COVID-19 among a sample of
women in rural Zambia. Attendance at community events fluc-
tuated over the timepoints, possibly in response to the waves
of COVID-19 that overlayed T2 and T4. Although we found
that odds of protective behaviors increased over those time-
points, individuals continued to gather and interact with their
communities. Observed attendance to community gatherings
was high over the course of our study period.
Mask wearing, both self-reported and perceived behaviors

of others, was highest in clinics and church services. These
gatherings, occurring in institutional settings, showed similar
trends but are unique in the nature of the gatherings. Clinics
and clinic staff have regulation over visitors, inherent

FIGURE 2. COVID-19 behaviors study sample sizes for respondents, questionnaires, and reported gatherings. Because of the nature of data col-
lection, individual gatherings are not necessarily unique. Some respondents living in the same catchment areas may be reporting on the same
events but from their own perspectives.
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knowledge about safety and health practices, and the greatest
stake in the health and well-being of visitors. Thus, clinic visits
had the highest proportion of respondents reporting wearing
masks. Additionally, less than 2% of respondents reported
that masks were not worn by peers at the clinic. Not surpris-
ingly, the clinic infrastructure is conducive to enforcing NPIs
for COVID-19 prevention. Qualitative data from the parent
study suggests that facility-affiliated community health workers
ensure that all patients wear masks upon entering the facility,
handwashing stations are available, and social distancing
measures are enforced while patients are awaiting treatment
(Cite qual). Church services, a different type of institutional set-
ting, display similarly high rates of self-reported mask use
(80.8%). Mask wearing is a critical prevention measure in

this context where churches are often crowded, poorly
ventilated and attendees sing, releasing respiratory drop-
lets and aerosols. Such settings have been reported to be
high risk for disease transmission.28

Events including funerals and other community events
(including weddings, community meetings, and football games)
were less broadly attended by study respondents than the insti-
tutional gatherings. These events most often occurred outdoors
but drew large crowds of attendees: 83% of funerals had more
than 50 attendees, with 25% of respondents reporting event
sizes greater than 300. Many community members attend, and
often sing, talk, hug, and otherwise comfort the family of the
deceased. Although only about a third of respondents attended
funerals, more than 80% of those who attended reported that

TABLE 1
Demographic characteristics of COVID-19 behavior study respondents, at the questionnaire and respondent levels, overall and by timepoint

Questionnaire-level responses
All

N 5 5,711

T1
N 5 2,788
(48.8%)

T2
N 5 1,848
(32.4%)

T3
N 5 221
(3.9%)

T4
N 5 854
(14.9%)

District, n (%)
Choma/Pemba 2,289 (40.1) 970 (34.9) 797 (43.1) 200 (90.5) 322 (37.7)
Kalomo 3,006 (52.6) 1,683 (60.4) 926 (50.1) 13 (5.9) 384 (45.0)
Nyimba 416 (7.3) 135 (4.8) 125 (6.8) 8 (3.6) 148 (17.3)

Distance from village to clinic, km, n (%)
, 5 1,879 (32.9) 962 (34.5) 588 (31.8) 10 (4.5) 319 (37.3)
5.0–9.9 2,011 (35.2) 1,036 (37.1) 613 (33.2) 19 (8.6) 343 (40.2)
10–14.9 1,285 (22.5) 505 (18.1) 437 (23.6) 179 (81.0) 164 (19.2)
$ 15 463 (8.1) 264 (9.5) 171 (2.1) 13 (5.9) 15 (1.8)

Reported attending a gathering in 2 weeks before questionnaire completion, n (%)
Any gathering 4,796 (83.2) 2,364 (84.8) 1,517 (82.1) 177 (80.1) 688 (80.6)
Clinic 2,297 (39.9) 1,106 (39.7) 762 (41.2) 38 (17.2) 369 (43.2)
Church 4,073 (70.7) 2,050 (73.5) 1,292 (69.9) 160 (72.4) 529 (61.9)
Funeral 1,760 (30.5) 960 (34.4) 512 (27.7) 27 (12.2) 246 (28.8)
Other 1,575 (27.3) 873 (31.3) 387 (20.9) 30 (13.6) 266 (31.1)

Number of gatherings attended in 2 weeks before questionnaire completion, n (%)
0 965 (16.9) 424 (15.2) 331 (17.9) 44 (19.9) 166 (19.4)
1 1,840 (32.2) 833 (29.9) 598 (32.4) 119 (53.8) 290 (34.0)
2 1,508 (26.4) 749 (26.9) 548 (29.6) 41 (18.5) 170 (19.9)
3 841 (14.7) 470 (16.9) 225 (12.2) 14 (6.3) 132 (15.5)
$ 4 557 (9.7) 312 (11.2) 146 (7.9) 3 (1.4) 96 (11.2)

Respondent-level demographics*
All

N 5 2,078
T1

N 5 1,300
T2

N 5 1,093
T3

N 5 103
T4

N 5 688

Female, n (%) 2,025 (97.4) 1,268 (97.5) 1,066 (97.5) 103 (100) 667 (96.9)
Age, mean (SD) 28.2 (8.2) 27.9 (8.0) 28.7 (8.3) 26.0 (6.6) 28.2 (8.3)
Age categories, years, n (%)

# 24 776 (37.3) 511 (39.3) 373 (34.1) 36 (34.9) 255 (37.1)
25–34 757 (36.4) 468 (36.0) 416 (38.1) 45 (43.7) 244 (35.5)
35–44 389 (18.7) 243 (18.7) 230 (21.0) 11 (10.7) 126 (18.3)
45–54 61 (2.9) 37 (2.8) 34 (3.1) 0 (0.0) 20 (2.9)
.55 10 (0.48) 3 (0.2) 6 (0.55) 0 (0.0) 4 (0.58)

Highest grade completed, mean (SD) 6.8 (2.8) 6.9 (2.8) 7.1 (2.5) 7.3 (2.6) 6.6 (3.0)
Education categories, n (%)

No school 134 (6.4) 91 (7.0) 42 (3.8) 5 (4.9) 54 (7.8)
Some primary education (1–5) 334 (16.1) 201 (15.5) 164 (15.0) 13 (12.6) 112 (16.3)
Completed primary education/ some secondary (6–7) 732 (35.2) 436 (33.5) 394 (36.0) 34 (33.0) 252 (36.6)
Completed secondary education/more than
secondary education (81)

832 (40.0) 548 (42.2) 467 (42.7) 50 (48.5) 243 (35.3)

Marital status, n (%)
Married, cohabiting 1,715 (82.5) 1,065 (81.9) 901 (82.4) 88 (85.4) 581 (84.4)
Divorced, widowed 200 (9.6) 111 (8.5) 100 (9.1) 11 (10.7) 66 (9.6)
Never married 125 (6.0) 103 (7.9) 73 (6.7) 4 (3.9) 35 (5.1)
Not indicated 38 (1.8) 21 (1.6) 19 (1.7) 0 (0.0) 6 (0.87)

District, n (%)
Choma/Pemba 813 (39.1) 451 (34.7) 419 (38.3) 97 (94.2) 267 (38.8)
Kalomo 1,086 (52.3) 765 (58.8) 598 (54.7) 6 (5.8) 339 (49.3)
Nyimba 179 (8.6) 84 (6.5) 76 (7.0) 0 (0.0) 82 (11.9)
* Timepoint sample sizes sum to be greater than the total (N 5 2,078) because of repeated questionnaires conducted with the same respondents. One respondent can contribute demographic

data to more than one timepoint. 20% (N5 515) respondents could not be linked to demographic information because data were not yet available from parent study.
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funerals had more than 50 attendees. With 10% of our study
sample attending funerals of more than 350 other attendees,
and reporting mask use�60%, there is a potentially high risk of
COVID-19 transmission. The median size of other gatherings
was lower (45), but some events also drew crowds of more
than 500. Although 70% to 80% of these events were hosted
outdoors, mask wearing was low, and social distancing data
was not collected. Lower rates of mask use and higher atten-
dance may be attributed to the informal nature of the events.
In the absence of community leadership or an institution, there
may be less enforcement of guidelines. A systematic review
identified COVID-19 risk communication and community
engagement plans in 13 African countries, and many strate-
gies included leveraging community leaders, including
community health workers and religious leaders. In the
Democratic Republic of Congo, the country also leveraged
community members including women leaders, civil society
organization leaders, and young people.29 Our study did not
detail the leadership present at each gathering type, but a

further investigation into this could provide insight on commu-
nity gatherings. Risk communication through community
health workers and religious leaders would align with our anal-
ysis regarding institutional-based gatherings because there is
inherent community leadership present in those settings; how-
ever, we do not know what type of other community mobiliza-
tion efforts may have taken place at funerals, football games,
weddings, and the like.
Respondent behaviors with regard to funerals proved to be

risky. In Zambia, funerals are often large community-based
events. In July 2021, South Africa limited funerals to 50
attendees and banned all after-funeral gatherings to reduce
risk of spreading COVID-19.30 Other African countries, such
as Zimbabwe, Ghana, and Botswana, have similarly imposed
guidelines specific to funerals.31–33 In the absence of such
regulation, funerals have potential to become superspreading
events in Zambia as well. With increased mortality due to the
COVID-19 pandemic, more families may be holding funerals,
hosting loved ones and recent contacts of the deceased.

FIGURE 3. Respondents’ perceptions of risk of contracting COVID-19, stratified by district and timepoint. * Bars in gray represent months in
which sample sizes were too small to present.
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This should be considered as variants continue to emerge,
some with increasing transmissibility.
We found substantial differences in COVID-19 risk percep-

tion between the two provinces in which we conducted the
questionnaires. In the three districts in Southern Province,
risk perception was generally reported to be low, whereas in
the study district in Eastern Province, Nyimba, perceived risk
was much higher. Interestingly, in our regression models,
respondents from Nyimba had reduced odds of wearing
masks or seeing their peers wear masks, a notable contra-
diction to their reported risk perception. Nyimba contributed
only 6% of the questionnaire data, so some of the differ-
ences may be attributed to sample size, but there are other
factors to consider. Most cases of COVID-19 were

centralized to Lusaka, but Southern Province reported some
of the highest numbers of cases in the country in the early
months of the pandemic.34 Perhaps higher case numbers and
possible increased sensitization made community members
more confident in their use of NPIs and the ability to protect
themselves from contracting COVID-19. Additionally,
country-wide reporting could have communicated high case
numbers in urban areas, and low case numbers in rural areas
(where our study was conducted), leading people to feel at
lower risk. The study sites in Nyimba are situated near a main
road, along which travelers frequently drive. Residents may
feel that this puts them at higher risk of contracting COVID-19
but does not explain why their reported mask wearing would
be lower. Additionally, COVID-19 health messaging may be

TABLE 2
Attendance at large gatherings and practice of prevention behaviors, stratified by gathering type

Type of gathering

Clinic Church Funeral Other

Attended gathering in the past 2 weeks, n (%) 2,275 (39.8) 4,031 (70.6) 1,745 (30.6) 1,556 (27.2)
% attended gathering $ 50 people 380 (16.7) 2,538 (63.0) 1,514 (86.8) 672 (43.2)
Behavior of attendees: wore mask

Self-reported mask wearing, n (%) 1,911 (84.0) 3,235 (80.3) 1,217 (69.7) 1,163 (74.7)
Perceived mask wearing among other attendees, n (%)

Most/all attendees 1,571 (69.1) 2,821 (70.0) 988 (56.6) 959 (61.6)
Half of attendees 196 (8.6) 438 (10.9) 251 (14.4) 175 (11.2)
Few attendees 344 (15.1) 481 (11.9) 270 (15.5) 202 (13.0)
No attendees 42 (1.8) 149 (3.7) 134 (7.7) 101 (6.5)

Description of gathering
Estimated number of attendees, median (IQR) 20 (26) 62 (60) 200 (250) 45 (70)
Perceived number of attendees, n (%)

# 10 344 (15.1) 36 (0.9) 5 (0.3) 114 (7.3)
11–50 1,388 (61.0) 1,494 (37.1) 128 (7.3) 698 (44.9)
51–100 220 (9.7) 1,319 (32.7) 276 (15.8) 332 (21.3)
101–300 61 (2.7) 801 (19.9) 746 (42.8) 206 (13.2)
. 300 0 (0.0) 60 (1.5) 432 (24.8) 45 (2.9)
Respondent did not provide estimate 262 (11.5) 321 (8.0) 158 (9.1) 161 (10.3)

Location of gathering, n (%)
Indoors N/A* 2,990 (74.2) 179 (10.3) 245 (15.7)
Tent 104 (2.6) 89 (5.1) 82 (5.3)
Outdoors 792 (19.6) 1,388 (79.5) 1,144 (73.5)
IQR5 interquartile range; N/A5 not applicable.
*Although patients typically meet with their healthcare provider indoors, facilities have waiting spaces that are largely outdoors (or spaces with a roof but open walls) where most of the people sit

while they wait. The indoor spaces are used by one to three patients at a time.

FIGURE 4. Self-reported mask use and perceived behaviors of other attendees by gathering type and location, including perceived number of
attendees. * The vertical line at 50 perceived number of attendees serves to display the number of events that exceeded the government’s guide-
line of suggested gathering size.

JUNTUNEN AND OTHERS390



different by district or leadership. In Zambia, sector partners
worked to map densely populated areas and identify areas in
need of more focus and sensitization efforts. The primary
focus of this effort seemed to be centralized to Lusaka, but if
other provinces were mapped in this way, it could lead to
increased sensitization and fear for some people.35 A study
conducted with Zambia’s district-level COVID-19 data from
March to July 2020 suggested that environmental and socio-
economic factors such as population density, HIV prevalence,
distance to towns, distance to airports may affect risk of
COVID-19.36 It is conceivable that factors such as these
(which cannot be analyzed in this study) do affect caseload
and perception of risk in our study settings as well. These dif-
ferences point to the nuanced ways in which communities can
experience this pandemic differently.

The takeaways from this analysis are especially important
as we consider the future of the COVID-19 pandemic. The
Delta variant was first detected in Zambia in June 2021, and
spread rapidly through the country, causing a third wave
lasting through June and July 2021. The Delta variant was
highly contagious, making safety precautions of vital impor-
tance. In November 2021, the Ministry of Health notified the
public of the threat of the Omicron variant, preparing for a
“possible eminent fourth wave.” Public health guidelines
including surveillance, quarantining travelers, mask man-
dates, vaccination mandates for government and civil ser-
vice workers, limiting church services, and limiting sizes of
weddings and funerals were reinstated.37 Conversely, future
vaccine availability may change many of these behaviors
and perceptions of risk. During most of this study period,

TABLE 3
Questionnaire-level predictors of self and other attendee mask use at gatherings; bivariate models and multivariate regression model

Respondent reported wearing mask Respondent reported most/all other attendees wearing masks

Crude OR
(95% CI) Adjusted OR (95% CI) P value

Crude OR
(95% CI)

Adjusted OR
(95% CI) P value

Gathering type
Clinic Ref Ref , 0.0001 Ref Ref , 0.0001
Church 0.78 (0.7–0.9) 0.77 (0.7–0.9) 0.98 (0.9–1.1) 0.98 (0.9–1.1)
Funeral 0.45 (0.4–0.5) 0.44 (0.3–0.6) 0.56 (0.5–0.6) 0.54 (0.4–0.7)
Other 0.57 (0.5–0.7) 0.53 (0.5–0.6) 0.75 (0.6–0.9) 0.59 (0.5–0.7)

Gathering location
Indoors (including clinic) Ref Ref 0.09 Ref Ref 0.0003
Outdoors/tent 0.78 (0.7–0.9) 1.1 (1.0–1.3) 0.89 (0.8–1.0) 1.2 (1.1–1.4)

No. of attendees
# 10 1.1 (0.8–1.4) 1.0 (0.8–1.4) , 0.0001 0.95 (0.8–1.2) 0.95 (0.8–1.2) , 0.0001
11–50 Ref Ref Ref Ref
51–100 0.44 (0.4–0.5) 0.59 (0.5–0.7) 0.67 (0.6–0.7) 0.72 (0.6–0.8)
101–300 0.69 (0.6–0.8) 0.86 (0.7–1.0) 0.71 (0.6–0.8) 0.80 (0.7–0.9)
. 300 0.39 (0.3–0.5) 0.50 (0.5–0.6) 0.43 (0.4–0.5) 0.45 (0.4–0.5)

District
Choma/Pemba Ref Ref , 0.0001 Ref Ref , 0.0001
Kalomo 0.83 (0.7–0.9) 0.90 (0.8–1.0) 0.93 (0.8–1.0) 1.1 (1.0–1.2)
Nyimba 0.28 (0.2–0.3) 0.26 (0.2–0.3) 0.35 (0.3–0.4) 0.29 (0.2–0.3)

Timepoint
T1 Ref Ref , 0.0001 Ref Ref , 0.0001
T2 1.6 (1.4–1.8) 1.6 (1.4–1.7) 1.6 (1.4–1.8) 1.6 (1.4–1.7)
T3 1.4 (1.1–1.9) 1.1 (0.8–1.5) 1.4 (1.1–1.9) 1.1 (0.8–1.5)
T4 2.6 (2.3–3.1) 3.0 (2.5–3.5) 2.6 (2.3–3.1) 3.0 (2.5–3.5)
CI5 confidence interval; OR5 odds ratio.

TABLE 4
Individual-level demographic predictors of self and other attendee mask use at gatherings; bivariate models and multivariate

regression model

Respondent characteristics

Self-reported mask wearing Respondent reported other attendee mask wearing

OR (95% CI) Adjusted OR (95% CI) P value OR (95% CI)
Adjusted OR
(95% CI) P value

Age, years
15–24 0.99 (0.8–1.2) 1.0 (0.8–1.2) 0.13 1.0 (0.9–1.2) 1.1 (0.9–1.3) 0.018
25–34 Ref Ref Ref Ref
$ 35 0.75 (0.6–0.9) 0.85 (0.7–1.0) 0.83 (0.7–1.0) 0.80 (0.7–1.0)

Education
None/some primary education 0.58 (0.5–0.7) 0.71 (0.6–0.9) 0.0006 0.76 (0.6–0.9) 0.86 (0.7–1.0) 0.084
Completed primary education/
Some secondary education

Ref Ref Ref Ref

Completed secondary education or more 1.2 (0.9–1.7) 1.0 (0.7–1.6) 1.2 (0.9–1.7) 1.2 (0.9–1.6)
Married/cohabiting 0.68 (0.6–0.8) 0.83 (0.6–1.0) 0.10 1.1 (0.9–1.2) 0.87 (0.7–1.1) 0.23
Distance from village to clinic, km
, 5 Ref Ref , 0.0001 Ref Ref , 0.0001
5–9.9 0.92 (0.8–1.1) 0.74 (0.6–0.9) 0.85 (0.7–1.0) 0.72 (0.6–0.9)
10–14.9 0.85 (0.7–1.0) 0.70 (0.5–0.9) 0.75 (0.6–0.9) 0.64 (0.5–0.8)
$ 15 0.57 (0.5–0.7) 0.57 (0.4–0.7) 0.53 (0.4–0.7) 0.53 (0.4–0.7)
CI5 confidence interval; OR5 odds ratio.
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vaccines had not yet been distributed in Zambia. The first
vaccine doses arrived in the country on April 14, 2021, with
another shipment arriving in July 2021, but both supply and
vaccinations rates were low. As of July 5, 2021, 142,000
people received their first dose of the vaccine, using half of
the designated supply.38 As of June 30, 2022, 4.5 million
individuals were fully vaccinated.12 Lessons learned through
the COVID-19 pandemic may also have application to future
infectious disease preparedness plans.

LIMITATIONS

There are several limitations to this study. First, our analysis
describes experiences from a very specific period of COVID-19
and may not be generalizable to subsequent waves or variants.
Second, we surveyed only women who decided to attend
CBPGs, during which they received health education, which
often highlighted the importance of COVID-19 guidelines. This
may skew responses toward adherence. Alternatively, sam-
pling only those who chose to attend a community event, may
result in a sample of individuals who perceive lower risk of con-
tracting disease or may feel less risk averse. Other community
members including women who may be eligible for the CBPGs
but decide not to attend due to high perceived risk, men,
and others outside parent study participation criteria may have
different behaviors and perceptions. Third, self-reported
responses may be subject to desirability bias. Question-
naires were administered by volunteers with whom women
have developed a relationship. Similarly, perceptions of
other gathering attendees are subjective: Caregivers were not
trained on estimating numbers of other attendees, and we do
not have observations to confirm behaviors or opinions. Fourth,
we did not ask about social distancing, handwashing behav-
iors, or whether masks were worn snugly over the nose and
mouth. We added these questions to later rounds of our instru-
ments and may present them in future analyses. Fifth, due to
the nature of the parent intervention, we do not have demo-
graphic information for all questionnaire respondents. Sixth,
our study was conducted in rural areas of Zambia and may
not be generalized to urban areas or other countries. Further,
trends cannot necessarily be generalized to districts or regions
within Zambia, as illustrated by the differences between South-
ern and Eastern Provinces.

CONCLUSION

The results from this analysis, including the changing risk
perception and mask use, suggest guideline dissemination
penetrated the rural areas of Zambia. However, there is con-
tinuing need to optimize public health messaging to further
encourage NPI use at funerals and other high-risk gather-
ings. The findings from this analysis should be considered
as the COVID-19 pandemic continues to evolve. Lessons
may also be applied to future pandemics or epidemics.

Received July 13, 2022. Accepted for publication September 24,
2022.

Published online December 12, 2022.

Note: Supplemental table appears at www.ajtmh.org.

Acknowledgments: We acknowledge the Ministry of Health, National
Health Research Authority, chiefs, and headmen; head mothers and
women who gave their time to respond to the questionnaire,

sometimes repeatedly over the study period; Safe Motherhood
Action Groups who collected the questionnaires; and the study team
and data collectors. The American Society of Tropical Medicine and
Hygiene has waived the Open Access fee for this article due to the
ongoing COVID-19 pandemic.

Financial support: This work was supported by Grand Challenges
Canada (grant nos. TTS-1802-21377 and TTS-2009-35996), and
the U.S. Agency for International Development (USAID; grant no.
72061119FA00001). The funders had no role in study design, data col-
lection, analysis, decision to publish, or preparation of this manuscript.
The content is solely the responsibility of the authors and does not
reflect positions or policies of Grand Challenges Canada or USAID.

Authors’ addresses: Allison Juntunen, Jeanette L. Kaiser, Peter C.
Rockers, and Nancy A Scott, Department of Global Health, Boston
University School of Public Health, Boston, MA, E-mails: juntunen@
bu.edu, jlkaiser@bu.edu, prockers@bu.edu, and nscott@bu.edu.
Thandiwe Ngoma, Right to Care Zambia, Lusaka, Zambia, E-mail:
Thandiwe.ngoma@righttocare-zambia.org. Davidson H. Hamer,
Department of Global Health, Boston University School of Public
Health, Boston, MA, Section of Infectious Diseases, Department
of Medicine, Boston University School of Medicine, Boston, MA,
National Emerging Infectious Diseases Laboratory, Boston University,
Boston, MA, and Center for Emerging Infectious Diseases Policy and
Research, Boston University, Boston, MA, E-mail: dhamer@bu.edu.
G€unther Fink, Household Economics and Health Systems Research
Unit, Swiss Tropical and Public Health Institute, Basel, Switzerland,
E-mail: Guenther.fink@swisstph.ch. Godfrey Biemba, National Health
Research Authority Pediatric Centre of Excellence, University Teaching
Hospital, Nationalist Road, Lusaka, Zambia, E-mail: gbiemba@gmail.
com.

This is an open-access article distributed under the terms of the
Creative Commons Attribution (CC-BY) License, which permits unre-
stricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.

REFERENCES

1. Greenhalgh T, Jimenez JL, Prather KA, Tufekci Z, Fisman D,
Schooley R, 2021. Ten scientific reasons in support of air-
borne transmission of SARS-CoV-2. Lancet 397: 1603–1605.

2. Morawska L, Milton DK, 2020. It is time to address airborne
transmission of COVID-19. Clin Infect Dis 71: 2311–2313.

3. World Health Organization, 2020. Transmission of SARS-CoV-2:
Implications for Infection Prevention Precautions. Available
at: https://www.who.int/news-room/commentaries/detail/
transmission-of-sars-cov-2-implications-for-infection-prevention-
precautions. Accessed October 22, 2021.

4. Muller N et al., 2021. Severe acute respiratory syndrome coro-
navirus 2 outbreak related to a nightclub, Germany, 2020.
Emerg Infect Dis 27: 645–648.

5. Hershow RB, 2021. Rapid spread of SARS-CoV-2 in a state
prison after introduction by newly transferred incarcerated
persons—Wisconsin, August 14–October 22, 2020. MMWR
Morb Mortal Wkly Rep 70: 478–482.

6. James A, 2020. High COVID-19 attack rate among attendees at
events at a church—Arkansas, March 2020. MMWR Morb
Mortal Wkly Rep 69: 632–635.

7. Hamner L et al., 2020. High SARS-CoV-2 attack rate follow-
ing exposure at a choir practice. Morb Mortal Wkly Rep 69:
606–610.

8. Lemieux JE et al., 2021. Phylogenetic analysis of SARS-CoV-2
in Boston highlights the impact of superspreading events. Sci-
ence 371: 574–575.

9. Chipimo PJ, 2020. First 100 persons with COVID-19—Zambia,
March 18–April 28, 2020. MMWR Morb Mortal Wkly Rep 69:
1547–1548.

10. Zambia Ministry of Health, Zambia National Public Health Insti-
tute, and World Health Organization, 2022. Zambia COVID-19
Situation Report No. 356—EPI Week 11. Available at: http://
znphi.co.zm/wp-content/uploads/2022/03/Zambia_COVID-
Weekly-Situational-Report-No-356_Week-ending-20Mar2022_
Final.pdf. Accessed March 20, 2022.

JUNTUNEN AND OTHERS392

http://www.ajtmh.org
mailto:juntunen@bu.edu
mailto:juntunen@bu.edu
mailto:jlkaiser@bu.edu
mailto:prockers@bu.edu
mailto:nscott@bu.edu
mailto:Thandiwe.ngoma@righttocare-zambia.org
mailto:dhamer@bu.edu
mailto:Guenther.fink@swisstph.ch
mailto:gbiemba@gmail.com
mailto:gbiemba@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://www.who.int/news-room/commentaries/detail/transmission-of-sars-cov-2-implications-for-infection-prevention-precautions
https://www.who.int/news-room/commentaries/detail/transmission-of-sars-cov-2-implications-for-infection-prevention-precautions
https://www.who.int/news-room/commentaries/detail/transmission-of-sars-cov-2-implications-for-infection-prevention-precautions
http://znphi.co.zm/wp-content/uploads/2022/03/Zambia_COVID-Weekly-Situational-Report-No-356_Week-ending-20Mar2022_Final.pdf
http://znphi.co.zm/wp-content/uploads/2022/03/Zambia_COVID-Weekly-Situational-Report-No-356_Week-ending-20Mar2022_Final.pdf
http://znphi.co.zm/wp-content/uploads/2022/03/Zambia_COVID-Weekly-Situational-Report-No-356_Week-ending-20Mar2022_Final.pdf
http://znphi.co.zm/wp-content/uploads/2022/03/Zambia_COVID-Weekly-Situational-Report-No-356_Week-ending-20Mar2022_Final.pdf


11. Mwenda M, 2021. Detection of B.1.351 SARS-CoV-2 variant
strain—Zambia, December 2020. MMWR Morb Mortal Wkly
Rep 70: 280–282.

12. Zambia National Public Health Incidence, undated. Zambia
(COVID-19) General Dashboard. Available at: https://rtc-
planning.maps.arcgis.com/apps/dashboards/3b3a01c1d84449
32ba075fb44b119b63. Accessed July 17, 2021.

13. Gill CJ, et al., 2022. Sustained High Prevalence of COVID-19
Deaths from a Systematic Post-Mortem Study in Lusaka, Zam-
bia: One Year Later. Available at: https://www.medrxiv.org/
content/10.1101/2022.03.08.22272087v2. Accessed June 24,
2022.

14. Zambia Statistics Agency, Zambia Ministry of Health, University
Teaching Hospital-Virology Laboratory (UTH-VL), The Demo-
graphic and Health Surveys Program ICF, 2020. Zambia
Demographic and Health Survey 2018. Available at: https://www.
icf.com/clients/health/demographic-health-surveys-technical-
assistance. Accessed November 4, 2022.

15. Central Statistical Office Zambia, 2014. 2010 Census of Popula-
tion and Housing – Southern Province Analytical Report.
Lusaka, Zambia.

16. Central Statistical Office Zambia, 2014. 2010 Census of Popula-
tion and Housing - Eastern Province Analytical Report. Lusaka,
Zambia.

17. Demographic and Health Surveys Program, 2018 Demographic
and Health Survey Summary Report Zambia. Available at:
https://dhsprogram.com/publications/publication-fr361-dhs-final-
reports.cfm. Accessed June 25, 2021.

18. Kapata N et al., 2016. The prevalence of tuberculosis in Zambia:
results from the first national TB prevalence survey, 2013–2014.
PLoS One 11: e0146392.

19. Visca D et al., 2021. Tuberculosis and COVID-19 interaction: a
review of biological, clinical and public health effects. Pulmo-
nology 27: 151–165.

20. Ssentongo P, Heilbrunn ES, Ssentongo AE, Advani S, Chinchilli
VM, Nunez JJ, Du P, 2021. Epidemiology and outcomes of
COVID-19 in HIV-infected individuals: a systematic review and
meta-analysis. Sci Rep 11: 1–12.

21. Chilufya, 2020. The Public Health (Notifiable Infectious Disease)
(Declaration) Notice, 2020. Lusaka, Zambia.

22. Chipampe I, 2020. We Need to Be Patient and Extra Careful on
Reopening Bars/Nightclubs. Available at: https://www.moh.
gov.zm/?wpfb_dl=53. Accessed June 16, 2020.

23. Anon, Ministry of Health Zambia | Facebook. Available at: https://
www.facebook.com/mohzambia. Accessed July 13, 2022.

24. Anon, Zambia National Public Health Institute | Facebook. Avail-
able at: https://www.facebook.com/ZMPublicHealth. Accessed
July 13, 2022.

25. Masebo S, 2021. Statement on COVID19 in Zambia. Available
at: https://www.moh.gov.zm/?wpfb_dl=57. Accessed Novem-
ber 4, 2022.

26. Eboreime E et al., 2021. COVID-19 risk perception among
residents of seven sub-Saharan African countries: socio-
demographic correlates and predicted probabilities. Pan
Afr Med J 39: 227.

27. Boston University, Evaluation of Scaling Up Early Childhood
Development in Zambia. ClinicalTrials.gov. Available at: https://
clinicaltrials.gov/ct2/show/NCT03991182. Accessed March 29,
2021.

28. Hamner L et al., 2022. High SARS-CoV-2 attack rate fol-
lowing exposure at a choir practice — Skagit County,
Washington, March 2020. MMWR Morb Mortal Wkly Rep 69:
606–610.

29. Adebisi YA, Rabe A, Lucero-Prisno DE, 2021. Risk communica-
tion and community engagement strategies for COVID-19 in
13 African countries. Health Promot Perspect 11: 137.

30. South African Government, 2021. Disaster Management Act:
Regulations: Alert level 3 during Coronavirus COVID-19
Lockdown. Available at: https://www.gov.za/covid-19/alert-
level-3-coronavirus-covid-19-lockdown. Accessed October
25, 2021.

31. CGTN Africa, 2021. Botswana Blames Surge in COVID-19 Cases
on Funeral Gatherings. Available at: https://africa.cgtn.com/
2021/03/25/botswana-blames-surge-in-covid-19-cases-on-
funeral-gatherings/. Accessed October 25, 2021.

32. Africanews, 2021. Covid-19: Ghanaians Issued Two Hours to
Finalise Ceremonies, Funerals. Available at: https://www.
africanews.com/2021/07/26/covid-19-ghanaians-issued-two-
hours-to-finalise-ceremonies-funerals//. Accessed October
25, 2021.

33. AP News, Zimbabwe Bans Traditional Funerals to Battle
COVID-19 Spike. Available at: https://apnews.com/article/
africa-zimbabwe-coronavirus-pandemic-5f0a3ae69bd5646d46
801d4f2eea3885. Accessed October 25, 2021.

34. OCHA, Zambia, 2020. Situation Reports. Available at: https://
reports.unocha.org/en/country/zambia/#cf-7kSBtUsPLFhl5c14
dZfHlL. Accessed July 19, 2021.

35. OCHA, 2020. Sector Status: Risk Communication and Commu-
nity Engagement. Digital Situation Reports. Available at:
https://reports.unocha.org/en/country/zambia/card/7kSBtUs
PLF/. Accessed.

36. Phiri D, Salekin S, Nyirenda VR, Simwanda M, Ranagalage M,
Murayama Y, 2021. Spread of COVID-19 in Zambia: An
assessment of environmental and socioeconomic factors
using a classification tree approach. Sci Afr 12: e00827.

37. Masebo S, 2021. Statement on COVID-19 in Zambia. Available
at: https://www.moh.gov.zm/?wpfb_dl=57. Accessed Novem-
ber 28, 2021.

38. Centers for Disease Control and Prevention, 2021. Taking on
COVID-19 in Zambia | CDC. Available at: https://www.cdc.
gov/globalhealth/stories/2021/taking-on-covid-19-in-zambia.
html. Accessed April 27, 2022.

LESSONS FROM A YEAR OF GATHERINGS DURING COVID-19 IN ZAMBIA 393

https://rtc-planning.maps.arcgis.com/apps/dashboards/3b3a01c1d8444932ba075fb44b119b63
https://rtc-planning.maps.arcgis.com/apps/dashboards/3b3a01c1d8444932ba075fb44b119b63
https://rtc-planning.maps.arcgis.com/apps/dashboards/3b3a01c1d8444932ba075fb44b119b63
https://www.medrxiv.org/content/10.1101/2022.03.08.22272087v2
https://www.medrxiv.org/content/10.1101/2022.03.08.22272087v2
https://www.icf.com/clients/health/demographic-health-surveys-technical-assistance
https://www.icf.com/clients/health/demographic-health-surveys-technical-assistance
https://www.icf.com/clients/health/demographic-health-surveys-technical-assistance
https://dhsprogram.com/publications/publication-fr361-dhs-final-reports.cfm
https://dhsprogram.com/publications/publication-fr361-dhs-final-reports.cfm
https://www.moh.gov.zm/?wpfb_dl=53
https://www.moh.gov.zm/?wpfb_dl=53
https://www.facebook.com/mohzambia
https://www.facebook.com/mohzambia
https://www.facebook.com/ZMPublicHealth
https://www.moh.gov.zm/?wpfb_dl=57
https://clinicaltrials.gov/ct2/show/NCT03991182
https://clinicaltrials.gov/ct2/show/NCT03991182
https://www.gov.za/covid-19/alert-level-3-coronavirus-covid-19-lockdown
https://www.gov.za/covid-19/alert-level-3-coronavirus-covid-19-lockdown
https://africa.cgtn.com/2021/03/25/botswana-blames-surge-in-covid-19-cases-on-funeral-gatherings/
https://africa.cgtn.com/2021/03/25/botswana-blames-surge-in-covid-19-cases-on-funeral-gatherings/
https://africa.cgtn.com/2021/03/25/botswana-blames-surge-in-covid-19-cases-on-funeral-gatherings/
https://www.africanews.com/2021/07/26/covid-19-ghanaians-issued-two-hours-to-finalise-ceremonies-funerals//
https://www.africanews.com/2021/07/26/covid-19-ghanaians-issued-two-hours-to-finalise-ceremonies-funerals//
https://www.africanews.com/2021/07/26/covid-19-ghanaians-issued-two-hours-to-finalise-ceremonies-funerals//
https://apnews.com/article/africa-zimbabwe-coronavirus-pandemic-5f0a3ae69bd5646d46801d4f2eea3885
https://apnews.com/article/africa-zimbabwe-coronavirus-pandemic-5f0a3ae69bd5646d46801d4f2eea3885
https://apnews.com/article/africa-zimbabwe-coronavirus-pandemic-5f0a3ae69bd5646d46801d4f2eea3885
https://reports.unocha.org/en/country/zambia/#cf-7kSBtUsPLFhl5c14dZfHlL
https://reports.unocha.org/en/country/zambia/#cf-7kSBtUsPLFhl5c14dZfHlL
https://reports.unocha.org/en/country/zambia/#cf-7kSBtUsPLFhl5c14dZfHlL
https://reports.unocha.org/en/country/zambia/card/7kSBtUsPLF/
https://reports.unocha.org/en/country/zambia/card/7kSBtUsPLF/
https://www.moh.gov.zm/?wpfb_dl=57
https://www.cdc.gov/globalhealth/stories/2021/taking-on-covid-19-in-zambia.html
https://www.cdc.gov/globalhealth/stories/2021/taking-on-covid-19-in-zambia.html
https://www.cdc.gov/globalhealth/stories/2021/taking-on-covid-19-in-zambia.html

	TF1
	TF3
	TF4
	TF5
	TF6

