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INTRODUCTION

Abstract

Objectives: To understand COVID-19 worries and how they influence COVID-19 miti-
gation behaviours, especially in communities prior to case surges, in Nepal.

Methods: Data related to COVID-19 impacts on life disruptions were collected from
households in the Chitwan Valley Family Study, a 25-year community panel study, dur-
ing February-April 2021. COVID-19 worry was measured by the extent of respondent
concern for themselves or household members getting COVID-19 in the prior 2 weeks.
11 items examined COVID-19 mitigation behaviours. Logistic regression models as-
sessed associations between socio-demographic characteristics and COVID-19 worry
and then the influence of worry on any mitigation behaviour and behaviour type adjust-
ing for age, education, sex, ethnicity and COVID-19 exposure, accounting for neigh-
bourhood clustering.

Results: Of 2,678 households with a responding adult, ages 18-88, 394 (14.7%) reported
moderate-to-extreme COVID-19 worry and 1,214 (45.3%) engaged in three or more
mitigation behaviours. Prevalence of mitigation behaviours was higher among those
with COVID-19 worry (e.g. avoided crowds: 62.7% versus 40.5% in those with minimal
worry). Respondents self-reporting COVID-19 had higher odds of worry (adjusted odds
ratio [aOR]: 2.73, 95% confidence interval [CI]: 1.13, 6.57). Odds of any mitigation be-
haviour were higher among those with COVID-19 worry compared to those with mini-
mal worry (aOR: 6.19, 95% CI = 1.88, 20.35).

Conclusions: COVID-19 mitigation behaviours were more common in people with
COVID-19 worry. To address current and potential future waves of the pandemic, pub-
lic health efforts should include informational campaigns about mitigation behaviours

particularly for those unconcerned with COVID-19 risks.
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protective behaviour works, such as the use of face masks,
distancing from others outside one's household and hand

The COVID-19 pandemic has been ongoing for over a year =~ washing [1,2]. In settings where people have evidence-based
now. At this phase in the pandemic, we know personal  knowledge about COVID-19 protective strategies and access
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to resources, such as the use of face masks, we do not see
face masks being used as widely as health professionals rec-
ommend. This is even true in communities with high case
rates, due in part to differences in attitudes and beliefs [3].
Evidence from high-income countries has documented vari-
ation in attitudes towards and the adoption of behaviours
to reduce SARS-CoV-2 (i.e., the virus that causes COVID-19
disease [4]) transmission [5]. In a high-risk sample of older
adults in the United States, individuals that expressed less
worry or concern about their own or their household risk
of getting COVID-19 disease or other concerns about the
impact of COVID-19 on disruptions to their lives (e.g. di-
minished access to food or medicines in stores, lifestyle dis-
ruptions) were less likely to adopt mitigation behaviours to
protect themselves and their communities [6]. Individual
understanding of risk, which can be expressed partially
through general worry about COVID-19, could help ex-
plain differential mitigation behaviour patterns. In low- and
middle-income countries (LMICs), such as Nepal, relation-
ships between COVID-19 worry and mitigation behaviours
are understudied.

Nepal recorded its first COVID-19 case on 24 January
2020 and, as of June 2021, has recorded estimates as high
as 635,000 cases and 9,000 deaths [7]. The country expe-
rienced a surge in October and November 2020, with in-
cidence slowing in the early months of 2021, then sharply
increasing in April 2021 in a major new wave of SARS-CoV-2
transmission and COVID-19 mortality. Although incidence
has significantly decreased since May 2021, COVID-19 re-
mains a significant public health threat in Nepal given low
vaccination coverage and increasing prevalence of variants
with greater transmissibility. The Nepalese population also
has much in common with other high density Asian popu-
lations throughout South and South East Asia. Identifying
responsive approaches to increasing use of effective mitiga-
tion strategies is thus a public health priority in this setting.

Beyond its direct health and mortality consequences,
COVID-19 has created widespread social and economic
impacts in Nepal and other LMICs, including job loss, ed-
ucation disruption and food insecurity [8,9]. The social and
economic consequences of COVID-19 have been increas-
ingly identified in many LMIC settings [10,11], including
Nepal [12,13], but the predictors of mitigations strategies
have not. Moreover, given significant disparities within
Nepal in testing and case diagnosis [14] and healthcare sys-
tem readiness to treat cases [15], there may also be socio-
economic disparities in worry related to COVID-19 and in
the practice of evidence-based mitigation behaviours.

Prior research has documented impacts of the COVID-19
pandemic on stress in Nepal with 76.4% of a cross-sectional
convenience sample reporting feeling stressed during the
early stages of the pandemic in May 2020 [16]. Fear about
infecting family members was high among Nepali health-
care workers in April 2020 (83.6%) [17]. From April to June
2020, perceived risk of COVID-19 was high and access to
protective equipment was limited among healthcare work-
ers in Nepal [18]. However, little is known about the extent

of COVID-19 worry, mitigation behaviours and concerns
among the general population in Nepal. Few, if any, studies
of COVID-19 in Nepal draw on population-representative,
community-based samples. Moreover, prior studies have not
examined COVID-19 related worry or mitigation behaviours
in periods preceding COVID-19 surges, including the pe-
riod just prior to the Spring 2021 surge of COVID-19 cases.
Identifying prevalence of worry and mitigation behaviours
prior to surge periods is critical for informing public health
responses when they are needed most.

In this study, we used novel household panel sur-
vey data from the Chitwan Valley Family Study (CVES),
a general population-representative sample of western
Chitwan, Nepal. We aimed to characterise the experience of
COVID-19 worry in the CVFES study population; assess pre-
dictors of COVID-19 worries; estimate associations between
COVID-19 worry and mitigation behaviours; and then eval-
uate differences in types of concerns related to COVID-19 by
COVID-19 worry.

METHODS
Data

We collected data from the Chitwan Valley Family Study
(CVES) sample, an ongoing multilevel panel study of so-
cial, demographic and ecological change in Chitwan Valley
of Nepal [19,20]. Launched in 1995, CVES used a stratified
cluster sample design and enrolled a representative prob-
ability sample of 151 neighbourhoods (foles) with all the
households within the sample neighbourhoods and indi-
viduals (i.e., members of those households). Since 1997,
CVES has been tracking sample households and individ-
ual members of those households through a prospective
monthly household registry system. This system is peri-
odically refreshed to maintain representation of western
Chitwan (most recently in 2015). CVEFS has extraordinary
cooperation from the sample households with response
rates of well above 95% throughout the entire data collec-
tion period [19-21] and has complete and updated contact
information of each of the sample households. Using the
household contact information from the household reg-
istry, CVES sample households were contacted via phone
from 1 February to 3 April 2021 to discuss COVID-19
physical, economic, social and education disruptions. One
adult member who is knowledgeable about the household
was selected to report on individual and household expe-
riences, based on the availability of a valid phone number
and participation in past CVES data collection waves.
Interviews were conducted in tandem with ongoing
household panel data collection, used computer-assisted
interviewing software and took an average of 39 min to
complete with a range of 20-70 min. Interviewers were
trained and experienced staff members from the Institute
for Social and Environmental Research in Nepal (ISER-N)
who were familiar with CVES study processes and protocols.
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InJanuary 2021, staff received additional study specific train-
ing in computer-assisted telephone interviewing (CATI).
Interviews were conducted 6 days a week (Sunday-Friday),
primarily in the morning. Interviewers were flexible to
shift timing of interviews based on participant availabil-
ity. Interviewers from ISER-N have been working with the
CVES study population communities for decades, enhanc-
ing community support and minimising attrition over time.

To be interviewed, participants had to have an active
phone number. There were 40 households out of the 3,514
CVES full sample households with no phone number during
the time of the survey and another 40 with an inactive
number. After excluding these 80 households, there were
3,434 households eligible from the CVES to participate. Of
these 3,434 households, there were 262 without complete
interviews, specifically 208 who were unable to respond to
the interview (i.e., busy or would not return calls), 41 who
refused to participate, and 13 who moved out of the study's
geographic catchment area during data collection. In total,
3,172 households participated in the COVID-19 survey re-
sulting in a 92% response rate. Of these 3,172 households,
data from 2,678 households were collected during the study
period (a second COVID-19 wave halted data collection ac-
tivities in April 2021). These COVID-19 phone survey data
were subsequently linked with prior CVES household regis-
try data to obtain information on demographic characteris-
tics (e.g., gender and ethnicity). There was no item-specific
missingness on any of the measures examined in this study.

This study followed both national and international
ethical standards and was approved by the University of
Michigan Institutional Review Board and the Nepal Health
Research Council. All study participants gave verbal in-
formed consent prior to the start of the interview.

Measures
Demographic characteristics

Agewas measured as a continuous variable (years). Education
was dichotomised into passed school leaving certificate
(SLC) versus did not pass SLC. SLC is awarded to those pass-
ing a national standardised test after finishing 10th grade in
Nepal. Ethnicity was categorised into historically marginal-
ised groups (Hill Janajati, Dalits, Newar and Terai Janajati)
versus historically privileged groups (Brahmin/Chhetri). Sex
was measured as male or female.

COVID-19 concerns/disruptions

Participants were asked to select all concerns from a list re-
sponding to the question “‘What do you think are the most
important concerns for your household under the current
circumstances? COVID-19 concerns included shortage of
food/increase in food prices, shortage of medicine/disrup-
tion in health services, disruption of schooling, getting sick,

lack of work/disruption of livelihood, travel restrictions,
other concerns or no concerns. Concerns were summarised
by total count: 0, 1, 2, 3 or more concerns.

COVID-19 prevalence

Respondents self-reported whether they or anyone in their
household had COVID-19 to their knowledge (yes/no).

COVID-19 worry

Worrying about COVID-19 was measured by the follow-
ing question ‘During the past 2 weeks, how worried have
you been about being infected or someone in your house-
hold being infected with COVID-19?” Extent of respondent
COVID-19 worry was categorised into not at all/slightly ver-
sus moderately/very/extremely.

COVID-19 mitigation behaviours

Eleven items examined COVID-19 mitigation behaviours
occurring during the prior 2 weeks: avoided crowded places,
avoided public places, kept distance from others outside
of one's household (2 metres), used hand sanitiser, wore
a face mask when going out and unable to physically dis-
tance (2 metres), wore gloves when going out and unable to
physically distance (2 metres), wore a face shield when going
out and unable to physically distance (2 metres), changed
school or work arrangements, isolated from someone who
had symptoms or isolated from someone who did not have
symptoms. Mitigation behaviours were summarised by total
count: 0, 1, 2, or 3 or more behaviours. Mitigation behav-
iours were collapsed into the following seven categories (yes/
no): avoided crowded/public places, kept distance from oth-
ers, used hand sanitiser, wore face mask, wore gloves/face
shield, work/school mitigation and isolation measures.

Statistical analyses

Descriptive statistics explored the prevalence of socio-
demographic characteristics overall and by COVID-19
worry (moderately/very/extremely versus not at all/slightly).
Patterning of responses to mitigation behaviours were ex-
plored with matrix cross-tabulations. Logistic regression
models estimated characteristics associated with COVID-19
worry accounting for neighbourhood clustering. A series
of logistic regression models assessed the relationship be-
tween COVID-19 worry and any COVID-19 mitigation
behaviour (yes/no), then respondent endorsement of the
seven specific types of mitigation practices as outcomes ad-
justing for age, education, gender, ethnicity and COVID-19
exposure (respondent themselves and someone in their
household respectively) and accounting for clustering at
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the neighbourhood level. Prevalence of COVID-19 type of
concerns was explored overall and by COVID-19 worry, es-
timating differences by COVID-19 worry with independent
t-tests and indicating significant differences at p < 0.05. Data
were analysed in Stata 15.

RESULTS

Of the 2,678 CVES respondents included in this analysis,
394 (14.71%) reported COVID-19 worry. The average age
was 40.58 years, 30.99% reported less than SLC education,
43.76% reported being from historically privileged ethnic
groups, and 34.06% were male. Among all respondents,
3.92% self-reported having COVID-19 themselves or some-
one in their household having COVID-19 prior to the time
of the survey (Table 1). Socio-demographic characteristics
were similar among those with and without COVID-19
worry (e.g., 32.99% male among those with COVID-19
worry versus 34.24% male among those without worry).
Prevalence of all mitigation behaviours measured was
higher among those with COVID-19 worry versus those
without (e.g., avoided crowded/public places: 65.48% versus
43.04% respectively). In the overall sample, 45.33% reported
three or more COVID-19 mitigation behaviours and the
prevalence was higher among those with COVID-19 worry
(65.48% versus 41.86% in those without COVID-19 worry).
Using hand sanitiser and wearing a mask (24.12%) were a
frequently reported combination of mitigation behaviours,
while wearing a mask without any additional mitigation be-
haviours was also common (17.14%, data not shown). Among
those without COVID-19 worry, 19.26% reported wearing a
mask as their only mitigation behaviour versus 4.82% with
COVID-19 worry. Those with COVID-19 worry more com-
monly reported all of the following behaviours: avoiding
crowded public spaces, distancing from others, using hand
sanitiser and wearing masks (23.35%) versus those without
worry (11.12%).

Select socio-demographic and COVID-19 exposure
variables were associated with COVID-19 worry (Table 2).
Respondents who self-reported ever having COVID-19 them-
selves reported higher odds of COVID-19 worry compared
with those who did not have COVID-19 (adjusted odds ratio
[aOR] = 2.73, 95% confidence interval [CI] = 1.13, 6.57),
whereas reporting that anyone in a respondent's house-
hold other than themselves had COVID-19 was not asso-
ciated with significantly higher odds of COVID-19 worry
after accounting for other characteristics (aOR = 1.17, 95%
CI=0.68,2.01). Historically marginalised ethnic groups had
1.37 times the odds of COVID-19 worry (95% CI = 1.03, 1.83)
compared with historically privileged ethnic groups.

COVID-19 worry was associated with any COVID-19 mit-
igation behaviour (aOR = 6.19, 95% CI = 1.88, 20.35) after
accounting for socio-demographicand COVID-19 character-
istics (Figure 1). COVID-19 worry was associated with keep-
ing distance from others (aOR = 3.14, 95% CI = 2.45, 4.03),
avoiding crowded public spaces (aOR = 2.52, 95% CI = 1.91,

3.32), using hand sanitiser (aOR = 2.49, 95% CI = 1.82, 3.42),
school/work mitigation practices (aOR = 1.98, 95% CI = 1.31,
2.99), wearing gloves or a face shield (aOR = 2.34, 95%
CI = 1.58, 3.48) and wearing a face mask (aOR = 1.95, 95%
CI = 1.30, 2.92).

To contextualise findings and understand which domains
worry pertained to, types of COVID-19-related concerns
were explored descriptively overall and by COVID-19 worry
(Figure 2). The main concerns respondents had regarded
education (20.69%), food availability/security (18.19%) and
employment (10.75%). A higher prevalence of people with-
out COVID-19 worry reported no concerns (60.99%), com-
pared to people with COVID-19 worry (39.34%). Those with
COVID-19 worry were more likely to report more concerns
(e.g., 22.84% reported two concerns), compared with those
without COVID-19 worry (13.09% reported two concerns).

DISCUSSION

Our study explores COVID-19 worry and mitigation behav-
iours during the period immediately before Nepal's second
COVID-19 surge in April 2021. Before this second wave
in Nepal, most of the participants were not worried about
COVID-19. If they were worried, respondents generally
worried about potential disruptions to food and education.
Individual participants who reported having COVID-19
themselves had a higher likelihood of COVID-19 worry com-
pared with participants who reported that another household
member had COVID-19. A large proportion of the popula-
tion reported mask and hand sanitiser usage; however, other
mitigation behaviours, such as avoiding crowded and public
places, were not often employed. Those who were more wor-
ried about COVID-19 employed more mitigation behaviours.

This study provides further evidence around the rela-
tionship between worry and behaviour change activities
related to COVID-19. With a sixfold increase in adop-
tion of any COVID-19 protective behaviours, those who
were worried about COVID-19 before the most recent
surge adopted more protective measures. In LMIC set-
tings, such as Nepal, those with fewer socio-economic re-
sources, such as those without complete secondary school
education, are often unable to adopt personal protective
strategies [11]. Individuals in these groups frequently lack
sufficient financial resources or income generating activ-
ities that would allow them to stay home if sick or avoid
public and crowded environments [22]. Structural barri-
ers (e.g., economic and housing) that inhibit individuals
from adopting risk mitigation behaviours could contrib-
ute to increased worry in historically marginalised ethnic
groups, similar to findings from underserved and mar-
ginalised communities in other settings [11,23]. Thus,
increased worry could function as an imprecise approx-
imation of increased risk of COVID-19, and an inability
to adopt all risk mitigating behaviours could contribute
to increased worry (e.g., cannot avoid crowds because of
jobs). Future studies should explore relationships between
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TABLE 1 Socio-demographic characteristics and COVID-19 concerns/mitigation behaviour measures, Nepal Chitwan Valley Family Study
COVID-19 Survey 2021
No
Overall COVID-19 Worry COVID-19 Worry
N=2,678 N=394 N=2,284

Characteristics

N (column %)

N (column %)

N (column %)

Age, mean (SD)
Age group
15-24
25-34
35-44
45-54
55+
Education®
SLC pass
<SLC
Ethnicityb
Historically privileged groups
Historically marginalised groups
Gender
Female
Male
COVID-19 exposure
Respondent or household had COVID-19
Respondent had COVID-19
Someone in household had COVID-19
COVID-19 mitigation behaviours®
Avoid crowded places
Avoid public places
Physical distance outside household
Used hand sanitiser
Wore a face mask®
Wore gloves*
Wore a face shield*
Changed school or work arrangements
Isolated someone with symptoms

Isolated someone even without symptoms

COVID-19 mitigation behaviours, categorised”

Avoid crowded/public places

Kept distance from others

Used hand sanitiser

Wore face mask

Wore gloves/face shield

School/work mitigations

Isolation measures
COVID-19 mitigation behaviours, count®

0

1

2

3+

40.58 (12.99)

235 (8.78)

705 (26.33)
855 (31.93)
482 (18.00)
401 (14.97)

1,848 (69.01)
830 (30.99)

1,172 (43.76)
1,506 (56.24)

1,766 (65.94)
912 (34.06)

105 (3.92)
34(1.27)
90 (3.36)

1,172 (43.76%)
966 (36.07%)
571 (21.32%)
1,685 (62.92%)
2,392 (89.32%)
150 (5.60%)
23 (0.86%)

143 (5.34%)

11 (0.41%)

7 (0.26%)

1,241 (46.34)
571 (21.32)
1,685 (62.92)
2,392 (89.32)
161 (6.01)
143 (5.34)

15 (0.56)

136 (5.08)
536 (20.01)
792 (29.57)
1,214 (45.33)

41.36 (12.96)

32(8.12)
99 (25.13)
117 (29.70)
83 (21.07)
63 (15.99)

277 (70.30)
117 (29.70)

153 (38.83)
241 (61.17)

264 (67.01)
130 (32.99)

22 (5.58)
11 (2.79)
18 (4.57)

247 (62.69%)
219 (55.58%)
160 (40.61%)
309 (78.43%)
369 (93.65%)
40 (10.15%)
5 (1.27%)

35 (8.88%)

4 (1.02%)
2(0.51%)

258 (65.48)
160 (40.61)
309 (78.43)
369 (93.65)
44 (11.17)
35 (8.88)
5(1.27)

4(1.02)
32(8.12)
100 (25.38)
258 (65.48)

40.47 (12.99)

203 (8.89)

606 (26.53)
738 (32.31)
399 (17.47)
338 (14.80)

1,571 (68.78)
713 (31.22)

1,019 (44.61)
1,265 (55.39)

1,502 (65.76)
782 (34.24)

83 (3.63)
23 (1.01)
72 (3.15)

925 (40.50%)
747 (32.71%)
411 (17.99%)
1,376 (60.25%)
2,023 (88.57%)
110 (4.82%)

18 (0.79%)

108 (4.73%)

7 (0.31%)
5(0.22%)

983 (43.04)
411 (17.99)
1,376 (60.25)
2,023 (88.57)
117 (5.12)
108 (4.73)

10 (0.44)

132 (5.78)

504 (22.07)
692 (30.30)
956 (41.86)

*SLC =school leaving certificate (i.e. awarded to those passing a national standardised test after finishing 10" grade in Nepal).

PEthnicity categorised as historically privileged (Brahmin/Chhetri), as compared to historically marginalised (Hill Janjati, Dalits, Newar and Terai Janjati).

“These behaviours were specifically when going out and unable to physically distance (2 metres).

dIndicates respondents could select more than one mitigation behaviour and thus estimates do not all sum to 100%.

“Counts were based on individual mitigation behaviour items and not broader categorised groups.
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TABLE 2 Associations between characteristics and COVID-19 worry, Nepal Chitwan Valley Family Study COVID-19 Survey 2021 (N = 2,678)

Characteristics

COVID-19 Worry

uOR (95% CI) aOR (95% CI)

Age (continuous)
Gender (ref: male)
Female
Ethnicity® (ref: historically privileged groups)
Historically marginalised groups
Education® (ref: SLC pass)
No SLC pass
Respondent had COVID-19 (ref: no COVID-19)
Someone in respondent's household had COVID-19 (ref: no COVID-19)

1.00 (1.00, 1.01) 1.01 (1.00, 1.02)

1.06 (0.84, 1.33) 1.13 (0.88, 1.44)

1.27 (0.96, 1.68) 1.37 (1.03, 1.83)
0.93 (0.73, 1.19)
2.82 (1.31, 6.07)
1.47 (0.91, 2.38)

1.05 (0.82, 1.37)
2.73 (1.13, 6.57)
1.17 (0.68, 2.01)

Note: Bold values indicate significant at p < 0.05.

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; uOR, unadjusted odds ratio.

*Ethnicity categorised as historically privileged (Brahmin/Chhetri), as compared to historically marginalised (other ethnicities Hill Janjati, Dalits, Newar and Terai Janjati).

PSLC =school leaving certificate (i.e. awarded to those passing a national standardised test after finishing 10th grade in Nepal).

All models adjusted for age, education, gender, ethnicity and COVID-19 exposure (respondent themselves and someone in their household respectively). Models accounted

for neighbourhood-level clustering.

22 4
20 A
18 1
16 4
14
12
104
8-
6- ®
4

N ‘ ¢ ¢
0

Adjusted Odds Ratios and 95% Cl

Avoilded

Any Kept distance
crowded from others sanitizer
or public
places

FIGURE 1

Used rlland

Wore face Wore gloves or  School or Isolation

mask face shield work measures
mitigations

Mitigation Behaviours

COVID-19 Mitigation Behaviours Association with COVID-19-related Worry, Nepal Chitwan Valley Family Study COVID-19 Survey

2021 (N =2,678). All models adjusted for age, education, gender, ethnicity, and COVID-19 exposure (respondent themselves and someone in their
household respectively). Models accounted for neighbourhood-level clustering. Respondents could endorse more than one mitigation behaviour

existing behaviours, behavioural intent and ideal be-
haviours if barriers were removed, to better understand
the factors predicting risk mitigation behaviours in order
to provide the means for improved preventive messaging
and risk mitigation uptake.

Distinguishing between COVID-19-specific worry and
general worry that may be associated with anxiety is po-
tentially useful. COVID-19 worry as a construct can reflect
knowledge and understanding of community risk. Too little
worry can translate into lack of mitigation behaviours, as
our study demonstrated, similar to research from settings
in high-income countries [6]. When worry is high, it can be-
come maladaptive and develop into anxiety and/or depressive

symptoms and disorders for a subset of the population [24].
Extensive research has identified negative mental health con-
sequences of the pandemic on populations throughout the
world [25]. Specifically in Nepal, mental health consequences
have been documented in healthcare worker populations
[26,27] and the general population [28,29]. Future research
should assess the development of psychiatric symptoms and
disorders in individuals with very high COVID-19 worry.
This study provides additional evidence that individual
COVID-19 protective behaviours vary. This underscores
the importance of understanding and communicating per-
sonal risk to motivate behaviour change. When individual
risk is perceived to be higher and mitigation strategies are
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] COVID-19 Worry

60 - No COVID-19 Worry

55+
501
451
40+
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301

24.87 25113
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Prevalence of concerns
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. 16.24
154 13.71

101

20.69 19.92
18.19 17.03
9.00
7.7
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54
04

60.99
57.80

39.34

15.23

10.75 0.98 950
5
467 933 455

Food Education Medical Sick

W(')rk Tralvel Oth'er No'ne

Type of COVID-19 Concern

FIGURE 2 Type of COVID-19 concerns by COVID-19 worry, Nepal Chitwan Valley Family Study COVID-19 Survey 2021 (N = 2,678). *Indicates
significant difference between those with and without COVID-19 worry at p < 0.05. Respondents could select more than one type of COVID-19 concern.
Overall N = 2,678, COVID-19 worry n = 394, and no COVID-19 worry n = 2,284. Medical concerns pertained to shortage of medicine/disruption in

health services, whereas sick concerns pertained to getting sick

considered effective, this can translate into increased be-
haviour change [30,31]. Given inequality in ability to employ
individual-based protective measures, increased locally in-
formed and population-based wide-scale vaccine and ed-
ucation campaigns are essential to increasing capacity for
enhancing such behaviours in low-resource settings [32].
Additionally, a combination of government policies to pro-
tect the most vulnerable, global support to increase access
to key resources (i.e. protective equipment, testing and vac-
cines), and targeted informational campaigns are essential to
manage and prevent future COVID-19 outbreaks in LMIC.
COVID-19 protective behaviours should be contextual-
ised within the public health guidelines at the time. By cre-
ating a COVID-19 Crisis Management Committee (CCMC)
at the national level, Nepal responded COVID-19 pandemic
in a well-coordinated manner. The CCMC was composed
of several government ministries (e.g. Ministry of Health)
and led by the deputy prime minister who was primarily re-
sponsible to monitor pandemic situation, develop the plan
of action and provide directives to local government agen-
cies. The local governments were the responsible for mon-
itoring the pandemic situation locally, adopting CCMC
directives or developing and implementing local guidelines
based on local pandemic situation. In general, these guide-
lines were reviewed and new directives were provided in a
biweekly basis. As our study area lies in Chitwan district
these guidelines were issued, enforced and monitored by the
Chitwan District Administration Office through the district
COVID-19 crisis management coordination committee. The

CVES COVID-19 survey was conducted in Nepal in early
2021 between the first and second waves. There were some
public health guidelines in place, but there was not a com-
plete lock down. In March 2020, lock downs began in Nepal
including the closing of schools and limiting of large gath-
erings and these guidelines were loosened in July 2020 [33].
While the public administration was primarily focussed on
the enforcement of the lock down (closing and stay home);
public health communities were focussed on raising aware-
ness about COVID-19 risk factors, symptoms, and best prac-
tices for mitigating the risk and seeking treatment through
various modes, including radio, television and by phone [33].
COVID-19 protective behaviours could have changed from
the start of the pandemic as risk was communicated to be
lower compared with spring of 2020. This survey was con-
ducted months after the initial strict public health measures
were lifted and before cases began rising again.

Our study has many strengths, including timely data on
COVID-19 disruptions from a LMIC immediately before a
major COVID-19 surge among a population-representative
sample rather than a convenience sample, on which most
studies on COVID-19 worry have relied [8,24]. The study has
limitations worth noting as well. We did not have data on
COVID-19 test results and relied on self-report. Given that
COVID-19 testing access is low [34], self-reported estimates
of having COVID-19 are likely under-estimates. We did not
examine psychiatric symptoms or disorders, but rather as-
sessed worry as a broader construct. Future studies should
examine the relationship between COVID-19 worry and
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development of psychiatric disorders in Nepal. As a cross-
sectional study, our study is not able to determine whether
COVID-19 worry preceded mitigation behaviours or vice
versa. Given that those with higher levels of worry reported
increased preventive measure usage, it is possible that in-
creased worry leads to increased behaviour adoption, that in-
creased behaviour adoption leads to increased worry or that
the two increase together. Future research should focus on
household relationships, how they may have changed during
the pandemic, and their influence on COVID-19 worry, as a
household member having COVID-19 appeared to influence
worry less than a respondent having COVID-19 themselves.

CONCLUSION

This study provides unique insight into a region in Nepal
immediately preceding a COVID-19 surge, and the general
mitigation strategies commonly employed. Public health mes-
saging and informational campaigns should focus on individu-
alising messages so that the apparent risk within a community
is better understood, as an individual's COVID-19 concern is
strongly associated with their protective behaviours.
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