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Objective To evaluate how public perceptions and trust in government communications affected the adoption of protective behaviour in
Singapore during the coronavirus disease 2019 (COVID-19) pandemic.

Methods We launched our community-based cohort to assess public perceptions of infectious disease outbreaks in mid-2019. After the first
case of COVID-19 was reported in Singapore on 23 January, we launched a series of seven COVID-19 surveys to both existing and regularly
enrolled new participants every 2 weeks. As well as sociodemographic properties of the participants, we recorded changing responses to
judge awareness of the situation, trust in various information sources and perceived risk. We used multivariable logistic regression models
to evaluate associations with perceptions of risk and self-reported adopted frequencies of protective behaviour.

Findings Our cohort of 633 participants provided 2857 unique responses during the seven COVID-19 surveys. Most agreed or strongly agreed
that information from official government sources (99.1%; 528/533) and Singapore-based news agencies (97.9%; 522/533) was trustworthy.
Trust in government communication was significantly associated with higher perceived threat (odds ratio, OR: 2.2; 95% confidence interval,
Cl: 1.6-3.0), but inversely associated with perceived risk of infection (OR: 0.6; 95% Cl: 0.4—0.8) or risk of death if infected (OR: 0.6; 95% Cl:
0.4-0.9). Trust in government communication was also associated with a greater likelihood of adopting protective behaviour.
Conclusion Our findings show that trust is a vital commodity when managing an evolving outbreak. Our repeated surveys provided real-
time feedback, allowing an improved understanding of the interplay between perceptions, trust and behaviour.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

The emergence of coronavirus disease 2019 (COVID-19) in
China in December 2019 resulted in a global and rapidly rising
number of cases and deaths.! Many countries responded with
restrictive measures of various degrees to suppress transmis-
sion.>* However, because non-compliance and outright protests
against more restrictive measures have been widespread,* un-
derstanding the factors that facilitate public adherence to such
interventions is important.

Singapore, a city-state in South-East Asia and a global travel
hub, reported its first imported COVID-19 case in a traveller from
China on 23 January 2020.° Several clusters of local transmission
followed, but were successfully contained without widespread use
of socially disruptive measures.® Singapore subsequently experi-
enced a second wave of infections from imported cases, rising local
transmission and large outbreaks in migrant worker dormitories,
with the number of confirmed cases exceeding 926 by 31 March
2020.” As cases continued to increase, the government announced
the implementation of a so-called circuit-breaker to interrupt CO-
VID-19 transmission on 4 April 2020. This package of measures and
restrictions, combined with penalties for non-compliance,*” was
equivalent to a partial lockdown. Originally set to last from 7 April
to 4 May 2020, the restrictions were extended until 1 June 2020; a
phased return to pre-pandemic life was instigated after this date.

An emerging global issue is how to effectively communicate
and ensure the adoption of public health recommendations

and containment measures.'” During the Ebola virus disease
outbreak in Liberia in 2014, proper risk communication and
health promotion encouraged community support and involve-
ment, playing an important role in the adoption of key protective
behaviour.!! However, studies are lacking that demonstrate the
role of effective communication and trust in the perceptions of,
and protective behaviour adopted in response to, COVID-19.
We need tools to rapidly assess public perceptions, not just at
singular time points but across multiple time points as the pan-
demic evolves. We describe insights from a cohort-based study
to record changes in public opinions and adopted behaviour in
Singapore during the COVID-19 outbreak. We examine how
perceptions of the disease and the local situation, as well as trust
in the government’s communications about the outbreak, affect
the adoption by the general public of recommended behaviour.

Methods
Study design

Before the COVID-19 pandemic, we launched the community-
based cohort study “Strengthening our community’s resilience
against threats from emerging infections” (SOCRATEs)" to
periodically assess public knowledge and perceptions of com-
mon infectious diseases (e.g. dengue and tuberculosis) and
previous outbreaks. Launched on 27 June 2019, our study was
designed so that the cohort could be rapidly re-surveyed in the
event of a new outbreak. Consenting participants aged 16 years
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or older were enrolled by a team of eight
public health students of the National
University of Singapore during their
internships, trained and supervised by a
research team from the National Centre
for Infectious Diseases, Singapore. The
research team took over the recruitment
process when the internships were over.
Participants were enrolled via a combi-
nation of door-to-door recruitment of
the general population and self-referred
participants, who received study informa-
tion via word-of-mouth and social media
posts. For door-to-door recruitment, we
divided Singapore into five geographical
zones and randomly selected an equal
number of residential buildings within
each zone using verified postal codes
(available in data repository)."”” We set a
maximum of four participants per house-
hold. From the launch of the study until
22 January 2020, we conducted face-to-
face interviews during which participants
provided responses to a baseline survey
and a survey about previous outbreaks of
infectious diseases in Singapore.

We replaced the initial outbreak sur-
vey with the first COVID-19 survey on 24
January 2020, a day after the first confirmed
case of COVID-19 in Singapore (Fig. 1).
From this date onwards, we conducted all
surveys by messaging a link to participants’
mobile phones, and replaced door-to-door
recruitment with video interviews with self-
referred participants. To record changes in
participants’ perceptions of, and protective
behaviour adopted in response to, the pan-
demic, we issued our outbreak survey seven
different times until 29 April 2020 (Table 1).
The same basic questions (available in data
repository)'® were included in all seven
surveys, with the addition of single-use
questions at certain times to (i) assess
awareness of current developments and
(ii) gauge responses to, and support for,
government initiatives (data repository)."

Recruitment continued throughout
the surveys, and those who missed any
particular survey could participate in the fol-
lowing survey. Newly recruited participants
provided responses to both a baseline survey
and the current COVID-19 survey.

All surveys were available in all three
key local languages (English, Mandarin
and Malay).

Data analysis

Because the start and end dates of
epidemiological week numbers do not
correspond to the start and end dates
of surveys, we aggregated responses by
epidemiological week number (where

94

week 4 is 19-25 January 2020) based on
the timestamps at submission to illustrate
changes in perception and behaviour as
the outbreak evolved. We calculated the
proportion who selected a particular re-
sponse as a percentage of the total number
of responses received for that question
(which varied as a result of different ques-
tions being included at different surveys,
as well as a varying number of missing
responses to any particular question
within a particular survey), and compared
these using y? tests. We used multivariable
logistic regression models to evaluate
associations between various factors and
perceptions of (i) the threat posed by
COVID-19, (ii) the risk of infection and
(iii) the risk of death upon contracting
COVID-19, and between various factors
and self-reported adopted frequencies
of behaviour that may mitigate risk. We
assessed and adjusted for various factors
using a multilevel modelling framework,
with a random intercept term to model
the effects of participants’ behaviour.
We considered sociodemographic
properties and baseline survey responses
regarding degree of trust in information
from various sources to be static (level
1) variables, and other survey responses
(e.g. awareness of the local situation) to
be time-varying (level 2) variables. To in-
vestigate whether the stage of the epidemic
influenced perceptions and self-reported
behaviour, we also included variables for
the number of weeks elapsed since the first
case and the natural log of the numbers of
new cases and cumulative deaths reported
up to the day before each survey response.
Finally, we tested the hypothesis that
respondents who expressed greater trust
in the government’s communications on
COVID-19 would be more likely to adopt
the reccommended behaviour. As govern-
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ment recommendations on protective
behaviour evolved during the outbreak,
we stratified the effect over three key
time periods: (i) before the Disease Out-
break Response System Condition'* was
upgraded from yellow to orange, when
messaging largely focused on personal hy-
giene and socially responsible behaviour
to adopt if infected; (ii) after outbreak
condition orange was declared on 7
February 2020, when avoidance of large-
scale gatherings was recommended;"’
and (iii) after a key speech on 4 April
2020 by the Prime Minister of Singapore
regarding the circuit-breaker period. In
this speech, the Prime Minister not only
articulated plans for a partial lockdown,
but also announced a change in guidance
for facemasks (to be worn in public by all
persons, superseding previous guidance
that facemasks were mainly for those who
were unwell).''” Results were expressed
as odds ratios (ORs) with 95% confidence
intervals (CIs).

We applied multiple imputation for
several exposure variables with missing
responses (ranging from 0.2%; 5/2857 to
16.6%; 474/2857) based on each partici-
pant’s most recent survey response and
the mean response for that question (data
repository)."?

We performed all analyses using Sta-
ta software version 15.0 (StataCorp, Col-
lege Station, United States of America).

Ethics

The Ethics Review Board of the National
Healthcare Group, Singapore, approved
this study (reference no. 2018/01203).

Results

We depict the periods spanned by the
seven pandemic surveys in relation to

Table 1. Start and end dates, cohort size and number of respondents to seven surveys
during COVID-19 pandemic, Singapore, January—April 2020

Variable Survey no.

1 2 3 4 5 6 7
Start of survey 24 Jan 6Feb  20Feb  5Mar 18 Mar 2 Apr 15 Apr
End of survey 6Feb  19Feb  4Mar 17 Mar TApr 16 Apr 29 Apr
No. existing 393 437 440 440 473 520 584
participants
No. new 44 3 0 33 47 64 49
participants
Total cohort size (no. 437 440 440 473 520 584 633
survey invites)
No. respondents 340 340 346 389 428 479 535

COVID-19: coronavirus disease 2019.

Bull World Health Organ 2021;99:92-101] doi: http://dx.doi.org/10.2471/BLT.20.269142
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the rising number of cases and timeline
of measures implemented in Singapore,
as well as epidemiological week numbers,
in Fig. 1. We analysed a total of 2857
survey responses from the seven surveys,
in a cohort of 633 participants from 540
households (Table 2). We enrolled 33.2%
(210/633) of the cohort participants
via door-to-door recruitment before
the COVID-19 outbreak, and 28.9%
(183/633) and 37.9% (240/633) referred
themselves to us before and after the CO-
VID-19 outbreak, respectively. Our study
population was evenly spread throughout
the residential areas of Singapore (data
repository).” However, participants aged
45 years or older were underrepresented
according to the age structure of the
Singapore general population,'® and the
number of responses to the COVID-19
surveys from the oldest age group (=60
years) was lower (13.5%; 385/2857) than
in the initial cohort (19.1%; 75/393). Our
cohort included more women (60.8%;
385/633) than men, but ethnic distribu-
tions were comparable to those of Singa-
pore.”® Most of our cohort participants
were employed (71.1%; 450/633), and
12.3% (78/633) were students.

Regarding sources of information,
respondents could select more than one
response. A total of 77.1% (452/586) of
respondents selected social media as a
trusted source of information on infec-
tious disease outbreaks, followed by
television programmes (62.1%; 364/586)
and friends and/or colleagues (59.9%;
351/586; Table 2).

Perceptions and knowledge

Most respondents agreed or strongly
agreed that information from official
government sources (99.1%; 528/533) and
Singapore-based news agencies (97.9%;
522/533) was trustworthy (Fig. 2). A
sizeable majority also rated information
from family and/or relatives (72.8%;
388/533), friends and/or colleagues
(76.5%; 408/533) and social media
(63.4%; 338/533) as trustworthy.
Overall, participants demonstrated
a high level of knowledge of COVID-19
and its associated symptoms (data reposi-
tory)."”” Awareness of the local COVID-19
situation was highly dynamic and reflected
current events (Fig. 3). In the first CO-
VID-19 survey, about one third answered
that transmission had occurred in Singa-
pore, but this increased to 79.8% (217/272)
in week 6 after the first local cluster was
reported. Similarly, following the first two
fatalities on the last day of week 12, 97.4%

Bull World Health Organ 2021,99:92-101
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Table 2. Sociodemographic characteristics of study participants in assessment of COVID-19
perceptions and corresponding behaviour, Singapore, June 2019—April 2020

Sociodemographic

No. (%)

characteristics

Recruited during  Total participants Total responses
27 June2019-20  over seven COVID-19 over seven
January 2020 surveys (1=633)"  COVID-19 surveys
(n=393) (n=2857)"

Recruitment method
Door-to-door 210 (534) 210(33.2) 976 (34.2)
Referral 183 (46.6) 423 (66.8) 1881 (65.8)
Age, years
17-29 112 (28.5) 188 (29.7) 918 (32.1)
30-44 136 (34.6) 215 (34.0) 998 (34.9)
45-59 70(17.8) 120 (19.0) 556 (19.5)
60-87 75(19.1) 110 (17.4) 385 (13.5)
Sex
Male 158 (40.2) 248 (39.2) 1107 (38.7)
Female 235(59.8) 385 (60.8) 1750 (61.3)
Ethnicity
Chinese 283 (72.0) 503 (79.5) 2310 (80.9)
Malay 45(11.5) 49 (7.7) 235(8.2)
Indian 49 (12.5) 62 (9.8) 227 (7.9)
Others 16 (4.1) 19 (3.0) 85 (3.0)
Highest level of education
Secondary and below 97 (24.7) 125 (19.7) 531(18.6)
Post-secondary 125 (31.8) 215(34.0) 942 (33.0)
Graduate/postgraduate 171 (43.5) 293 (46.3) 1384 (48.4)
Type of housing
Publicly owned flat with <3 64 (16.3) 92 (14.5) 403 (14.1)
rooms
Publicly owned flat with 304 (77.4) 432 (68.2) 2054 (71.9)
4-5 rooms
Privately owned property 25 (6.4) 109 (17.2) 400 (14.0)
Monthly household income (Singapore dollars)*
<4999 161 (41.0) 231(36.5) 994 (34.8)
5000-8999 108 (27.5) 181 (28.6) 827 (28.9)
>9000 124 (31.6) 221 (34.9) 1036 (36.3)
Occupational status
Employed or self-employed 291 (74.0) 450 (71.1) 2067 (72.3)
Unemployed 72(183) 105 (16.6) 433(15.2)
Studying 30 (7.6) 78 (12.3) 357 (12.5)
Pre-existing medical conditions®
Yes 72 (18.3) 103 (16.3) 416 (14.6)
No 321(81.7) 530 (83.7) 2441 (85.4)
Trusted sources of information®
Television 263 (66.9) 364 62.1) 21 (63.6)
Radio 39(35.4) 72 (29.4) 81 6 (32.0)
Print media 211 (53.7) 284 (48.5) 1301 (51.0)
Family and/or relatives 183 (46.6) 300(51.2) 1242 (48.7)
Friends and/or colleagues 215 (54.7) 351(59.9) 1496 (58.7)
Social media 288 (73.3) 452 (77.1) 1991 (78.1)
Websites 208 (52.9) 346 (59.0) 1478 (58.0)

COVID-19: coronavirus disease 2019.

¢ Recruited before the COVID-19 pandemic to a cohort study on infectious disease perceptions.'?
® More than one response could be selected in“Trusted sources of information’, so percentages do not add
up to 100%. Not all questions were asked during the initial survey, so some responses were missing for

this; 586 for total cohort and 2550 for total responses.
¢ One Singapore dollar was corresponding to 0.70 United States dollars in April 2020.

4 Including diabetes, hypertension, hyperlipidaemia and asthma.

doi: http://dx.doi.org/10.2471/BLT.20.269142
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Fig. 2. Perceptions of trustworthiness of information sources during COVID-19 pandemic, Singapore, January-April 2020
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Fig. 3. Changes in COVID-19 knowledge among survey respondents, Singapore, January—April 2020
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(114/117) of the cohort participants were
aware of this the following week. Almost
all respondents (90.9%; 170/187 to 98.2%;
214/218) agreed the virus is a threat
to Singapore; 43.5% (57/131) to 78.9%
(172/218) and 25.0% (40/160) to 40.8%
(126/309) agreed there was a high chance
of becoming infected and, if infected, a
high chance of dying, respectively (Fig. 4).
These proportions fluctuated with a slight
dip during weeks 8-11, before increasing
substantially over weeks 1217 with trends
that tracked changes in incident cases and
cumulative deaths.

Trust and behaviour

Most respondents (93.5%; 202/216 to
98.9%; 185/187) agreed or strongly agreed
that they could trust the government to
communicate the facts about COVID-19
(data repository)."”* Regarding pandemic-
related changes in behaviour, the likeli-
hood of being socially responsible when
infected was consistently high from
weeks 4 to 13 (data repository).”” Almost
all (88.6%; 186/210 to 97.4%; 301/309)
reported regular hand washing most
or all of the time, but the proportions

926

Aware cases not linked to travel had occurred

6 7 8 910 111213141516 17/

Epidemiological week no.

who avoided crowded places and wore
facemasks increased substantially during
weeks 10-13 from 45.5% (92/202) to 96.8%
(299/309) and from 35.8% (43/120) to
99.0% (306/309), respectively (Fig. 5). An
increasing proportion reported changing
their plans, and 90.5% (57/63) of those
who had planned to travel out of Singapore
had changed their plans by week 13 (data
repository)."”

Regarding views on government-
implemented measures, 80.6% (382/474)
to 95.5% (512/536) agreed in surveys 2-7
that various government-implemented
measures were needed (data repository).”
We observed the lowest support for penal-
ties for not complying with social distancing
(80.6%; 382/474), and the need for 5 days
of sick leave for acute respiratory infections
(82.4%; 291/353). Sizeable proportions felt
that some measures were either implement-
ed too late or that more should be done.

Risk-associated factors

We evaluated factors associated with the
three perception variables of respondents
by dichotomizing these responses appro-
priately (Fig. 6; data repository)."?

456 7 89

Aware deaths had occurred

101112 13 14 15 16 17

Participants who enrolled by self-
referral were more likely to perceive CO-
VID-19 as a threat compared with those
who were recruited during door-to-door
interviews. Women were less likely than
men to perceive COVID-19 as a threat.
Older age and higher educational levels
were inversely associated with perceived
risk of COVID-19 infection and risk of
death if infected, respectively. Multiple in-
dicators of epidemic stage were positively
associated with perceptions of threat and
risk in univariable analyses (data reposi-
tory),"”” but in multivariable analyses the
only significant associations were for the
log of new cases with increased perceived
threat and risk of infection. However,
being aware that COVID-19 deaths had
occurred was positively associated with
perceived threat, risk of infection and risk
of death if infected. We observed signifi-
cant associations between trust in infor-
mation from family and/or relatives with
an increased perceived risk of infection
and risk of death if infected. Conversely,
trust in information from friends and/or
colleagues was significantly associated
with a decreased perceived risk of death.

Bull World Health Organ 2021;99:92-101] doi: http://dx.doi.org/10.2471/BLT.20.269142
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Fig. 4. Changes in COVID-19 risk perceptions among survey respondents, Singapore, January—April 2020
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Fig. 5. Protective behavioural changes among survey respondents during the COVID-19 pandemicin Singapore, January—April 2020
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Note: Superimposed curve indicates the log of new cases and the different colours represent the disease outbreak response system condition.'

In multivariable analyses, trust in gov-
ernment communication on COVID-19
was positively associated with perceived
threat (OR: 2.2; 95% CI: 1.6-3.0), but
inversely associated with perceived risk
of infection (OR: 0.6; 95% CI: 0.4-0.8)
and risk of death if infected (OR: 0.6; 95%
CI: 0.4-0.9).

All three perception variables were
significantly correlated (data reposi-
tory)” and also significantly associated
(P<0.001) with key protective behaviour
(data repository)"” Given their poten-
tial role on causal pathways, these were
omitted in multivariable analyses on the
frequency of hand washing, avoiding
crowded places and wearing facemasks
(Fig. 6).

In univariable analysis, significant
positive associations between wearing
facemasks and both time since the first
case and being aware that COVID-19
deaths had occurred (data repository)"

Bull World Health Organ 2021;99:92-1

became significant inverse associations
after adjusting for the log of numbers
of new cases and cumulative deaths re-
ported. Our data show that wearing face-
masks was positively associated with both
the log of number of new cases (OR: 1.8;
95% CI: 1.2-2.5) and the log of number of
cumulative deaths reported (OR: 2.9; 95%
CI: 2.4-3.5); avoiding crowded places was
also positively associated with the log of
number of cumulative deaths reported
(OR: 1.6; 95% CI: 1.4-1.8). Trust in in-
formation from family and/or relatives
was positively associated with avoiding
crowded places and wearing facemasks.
Trust in government communication on
COVID-19 was positively associated with
hand washing both before and after the
declaration of outbreak condition orange;
we only observed significant positive
associations with avoiding crowded
places after the declaration of outbreak
condition orange and the circuit-breaker

01 I doi: http://dx.doi.org/10.2471/BLT.20.269142

broadcast. Regarding the wearing of
facemasks, an initially nonsignificant
inverse association (OR < 1.0) became a
significant positive association (OR: 2.1;
95% CI: 1.2-3.9) after the circuit-breaker
broadcast (data repository)."

Deeper questioning about facemasks
in surveys 3 and 7 revealed that those with
greater trust in government communica-
tion were more likely to agree with both
the earlier recommendation that face-
masks were mainly for those who were
sick, and the revised recommendation
for facemasks to be worn in public at all
times (data repository),” with the asso-
ciation being statistically significant (OR:
2.9; 95% CI: 1.8-4.8; data repository)."’
We also observed significant positive as-
sociations between trust in government
communication on COVID-19 and other
socially responsible behaviour, such as the
covering of mouths when coughing and
avoiding social gatherings.
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Discussion

Our online survey approach allowed the
public’s knowledge of, and support for, the
recommendations and actions of health
authorities to be rapidly assessed, and al-
lowed us to examine the factors influenc-
ing behaviour adopted in response. We
have demonstrated how the perceptions
and behaviour of individuals are strongly
influenced by the combination of local
outbreak conditions and trust in the au-
thorities’ communication on COVID-19.

Overall, respondents demonstrated
high levels of knowledge of the current
COVID-19 outbreak, which improved fur-
ther as the pandemic progressed. We have
therefore shown that real-time feedback via
repeated surveys can help to identify aspects
needing clarification or more emphasis in
public messaging campaigns. We found
that most respondents were up to date
with local developments (e.g. the surge in
proportions of respondents being aware
that deaths had been reported). Variables
reflecting counts of cases and deaths and
awareness of local deaths were important
predictors of perceived threat and risk, as
well as the likelihood of adopting key pro-
tective behaviour such as avoiding crowded
places and wearing facemasks. This result
emphasizes the role of timely and accurate
detection of infections, as well as transpar-
ent reporting of local cases and deaths, in
ensuring compliance with public health rec-
ommendations. Since the first COVID-19
case in Singapore, health authorities have
been using social messaging platforms (e.g.
WhatsApp, Facebook) to communicate
with the public about the outbreak on a
daily basis and to provide advice on how
to reduce the risk of infection."” Provision
of daily outbreak-related messages from
the government to the public could explain
why those with greater trust in government
communication recognized the threat
from COVID-19, and yet perceived their
risk of infection and death to be lower,
whereas greater trust in information from
family and/or relatives appeared to lead to
increased perceptions of risk.

Our other noteworthy finding was
how trust in government communi-
cation on COVID-19 influenced the
risk-avoiding behaviour of the public.
While trust in advice from family and/
or relatives influenced behaviour, greater
trust in government communication had
temporally nuanced associations cor-
responding to when this behaviour was
recommended by health authorities. In
particular, earlier messaging had largely
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convinced the public that facemasks
were only required for those who were
sick (data repository)."” Subsequently, in-
creased local transmission, and emerging
evidence on the role of pre-symptomatic
infection® and how facemasks can reduce
the transmission of the virus,* led to a
decision to recommend universal face-
mask use in public places. This messaging
was largely successful in that it correlated

Vanessa W Lim et al.

with a substantial rise in facemask use
from week 14, even before penalties for
non-compliance were introduced in the
latter half of week 15. Changes to public
information may be needed in an evolving
pandemic where new evidence emerges
and risk assessments change. We note
that, unlike advice from family and/or
relatives, government messaging must be
rationally calibrated. For instance, when

Fig. 6. Factors associated with perceptions of risk (strongly agree or agree) and
increased frequency of adoption of protective behaviour during COVID-19
pandemic, Singapore, January—April 2020

Perceptions Protective behaviour
Indicators of epidemic stage in Singapore
] y
Weeks since first case reported — - A~
> ——
Log of new cases reported on previous day — g Bl
* ——
Cumulative no. of deaths — = o
Awareness of virus and local situation
_ —— ——
Heard of virus — —=— ——
—— ——
Aware of occurrence of death — T T
- ——
Aware of occurrence of unlinked transmission = = =
Degree of trust in information from
+ +
Official government sources — _Tm— o
) ) —— ——
Singapore news agencies — - —_
Family/relatives —— -
) — — —
Friends/colleagues — = ——
. . ——
Social media —-— e
Trust government to communicate - *
COVID-19 facts —A—
Outbreak condition yellow — —_—
QOutbreak condition orange — a*
After circuit-breaker broadcast — gl
T T T T T T T T T T T T T 1
1111 204 8761 1 1 1.1 2 4 876
6 8 4 2 1 8 4 2
— —> — —>
Decreased  Increased Less frequent - More frequent
0dds ratio 0dds ratio
—&— Strongly agree COVID-19 is a threat —— Hand washing  —— 95%¢Cl
—=— Strongly agree and/or risk of infection is high  —=— Avoiding crowded places

—— Strongly agree and/or risk of dying is high

Cl: confidence interval.

—— Wearing facemasks

Note: Multivariable analysis adjusted for recruitment method, age, sex, race, level of education,
occupational status, other medical conditions, indicators of epidemic stage in Singapore, awareness
of virus and local situation, trust in information from different sources and trust in government to
communicate facts during various outbreak phases. Analysis was based on 2517 responses from 572
participants in all cases except for the risk of dying, which was based on 2124 responses from 565

participants.
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there is evidence that transmission is in-
creasing, health authorities may need to
proactively escalate measures even if the
public perceives the risk of infection to
be low. Health authorities may also need
to de-escalate more disruptive measures
that are no longer warranted, even when
public fears persist. Maintaining public
trust in health authorities, in both their
response and communications, is there-
fore crucial during an outbreak so that
protective behaviour that is appropriate
to the situation is adopted.”

Given the complexities of commu-
nicating the need for outbreak interven-
tions, a cohort-based approach such
as ours has several advantages. Unlike
post-outbreak studies,”**
influence real-time decision-making and
facilitate improvements in communica-
tion strategies, allowing authorities to
influence public acceptance. While cross-
sectional studies during the COVID-19
outbreak have yielded insights on public
adoption of preventive measures,”* a
cohort-based study can track changes in
the perceptions and opinions of individu-

we were able to
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als and also disentangle the underlying
effects of participant characteristics and
awareness of outbreak developments.

However, the representativeness of
our cohort was an important limitation.
Reliance on self-referrals and online
survey responses, as opposed to more
traditional methods such as door-to-
door recruitment, may have introduced
biases, with evidence that those enrolled
through self-referrals were more likely to
view COVID-19 as a threat. Moreover,
the migrant workers most affected in
Singapore’s outbreak were not included
in our study; such initiatives must also
sample neglected but vulnerable popu-
lations. Finally, social desirability bias
may partially explain some associations
between recommended behaviour and
trust in government response.

In conclusion, our findings show that
trust is a vital commodity when manag-
ing an evolving outbreak. While certain
behaviour may also be affected by public
awareness of mounting infections and
deaths, governments should preferably
launch evidence-based public messaging

campaigns and interventions ahead of
such adverse outcomes. Such information
campaigns may be especially required
when they run counter to prevailing
public opinions, and well-executed be-
havioural cohort studies can contribute
by anticipating the interplay between
perceptions, trust and behaviour. H
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Résumé

COVID-19 et changement de comportement: études de cohorte a Singapour

Objectif Fvaluer dans quelle mesure la perception du public et la
confiance envers les communications du gouvernement ont influencé
I'adoption d'un comportement de protection a Singapour durant la
pandémie de maladie a coronavirus (COVID-19).

Méthodes Nous avons lancé notre cohorte communautaire afin
d'identifier la maniere dont le public percevait les épidémies de maladies
infectieuses au milieu de I'année 2019. Apres I'annonce du premier cas
de COVID-19 a Singapour le 23 janvier, nous avons débuté une série
de sept sondages sur la COVID-19 aupres de participants existants et
de nouveaux inscrits a intervalles réguliers, toutes les deux semaines.
Nous avons pris note des caractéristiques sociodémographiques de ces
participants ainsi que de I'évolution des réponses afin de déterminer le
degré de sensibilisation a la situation, la confiance vis-a-vis de diverses
sources d'information et le risque percu. Nous avons employé des
modeles de régression logistique multivariée pour examiner les liens
qui existent entre la perception du risque et la fréquence a laquelle les
répondants déclarent avoir adopté un comportement de protection.

Résultats Notre cohorte de 633 participants a fourni 2857 réponses
uniques lors des sept sondages sur la COVID-19. La plupart étaient
d'accord ou totalement d'accord pour dire que les informations
provenant de sources gouvernementales officielles (99,1%; 528/533)
et d'agences de presse établies a Singapour (97,9%; 522/533) étaient
fiables. La confiance envers la communication du gouvernement était
étroitement liée a I'intensité de la menace ressentie (odds ratio, OR:
2,2; intervalle de confiance de 95%, IC: 1,6-3,0), mais inversement
proportionnelle au risque d'infection percu (OR: 0,6; IC de 95%: 0,4-0,8)
ou aurisque de déces en cas d'infection (OR: 0,6;1C de 95%:0,4-0,9). Cette
confiance était également associée a une probabilité accrue d'adoption
d'un comportement de protection.

Conclusion Nos résultats montrent que la confiance est un outil
indispensable pour gérer la progression d'une épidémie. Les multiples
études réalisées par nos soins ont livré un retour d'expérience en temps
réel quia permis de mieux comprendre les interactions entre perception,
confiance et comportement.

Peslome

Josepue K npaButenbcty, Bocnpuatne COVID-19 n nameHeHne noBeAeHUA: KOrOPTHbIE UCC/IeA0BaHNA,

CuHranyp

Llenb OueHnTb, Kak 0bLLECTBEHHOE MHEHME Y IOBEPUE K 3aABNIEHAM
NpPaBUTENbCTBA MOBAVANM Ha MPUHATYE MeP 3alMTHOrO MOBEAEHNA
8 CMHranype BO BpemaA naHaemnm kopoHasmpyca (COVID-19).
Metogbl B cepenvHe 2019 roga n3 MecTHOro HaceneHusa 6bina
chopmMMpoBaHa KoropTa s OLeHKM 00LeCTBEHHOrO MHEHWS
0 BCMblWKax MHOEKUMOHHbBIX 3aboneBaHunin. [locne Toro Kak
23 anBapa 8 CuHranype Obin 3aperncTpupoBaH NepBsbi Crydait
3abonesaHna COVID-19, aBTopbl 3anyCcTUAN Cepuio 13 cemn
onpocos no COVID-19, npoBOANMbIX KaxkAble 2 Heaenw, aAnA
CYWECTBYIOLMX ¥ PEryAAPHO Habnpaemblx HOBbLIX YUYACTHMKOB.
[omMVMO coLmanbHO-AeMorpadrUeckyx XapakTeprCTUK YYaCTHUKOB,
aBTOPbI PErMCTPUPOBANM U3MEHEHNA B OTBETAX, YTOObLI OLEHNUTL
OCBEeOMNEHHOCTb O CUTYaLWV, AOBEPVIE K PA3ANYHBIM MCTOUYHVIKM
MHGOPMaUUK ¥ Npefnonaraemblin pUck. ABTOPbl MCMOb30BaNN
MHOrOBapUWaHTHble MOAENV NOMUCTUYECKON Perpeccun A OLEeHKM
accoumaumii C BOCMPUATAEM PUCKa U MPUHATOM YacTOTOM MPUMEHEHA
Mep 3aLUUTHOrO NOBeeHNS, O KOTOPOW COOBLLANM YYACTHIKA.
PesynbtaTtbl Koropra 13 633 y4aCcTHWKOB npefocTaBmia
2857 yHUKaNbHbIX OTBETOB B xofe cemu onpocos no COVID-19.

BOMbLIMHCTBO YUaCTHWKOB COMMACUMCh M MOMHOCTBIO COMNAcNCh
C Tem, UTo MHdOPMaUWa 13 odUUMaNbHBIX TOCYAAPCTBEHHbIX
NCTOYHUKOB (99,1%; 528/533) 1 CUHranypcknx MHGOPMALIVIOHHBIX
areHTcTs (97,9%; 522/533) 3acnyxmBaeT fgosepud. losepue K
3afABMIEHVAM NPaBUTENbCTBA ObINO B 3HAUYWUTENbHOW CTEMNEHMU
CBA3aHO C bonee BbICOKOW MpeanosnaraeMon yrpo3oi (oTHolWeHve
wancos, OU: 2,2; 95%-i noseputenbHbii MHTepsan, [AM: 1,6-3,0),
HO 06paTHO MPOMOPUMOHANbHO CBA3AHO C MpeAnonaraembim
puckom 3apaxenua (OLL: 0,6; 95%-1 [IN: 0,4-0,8) nnn C puckom
cMepTu B Crydae 3apaxerna (OLL: 0,6; 95%-1 [IV1: 0,4-0,9). [losepuie
K 3aABNEHNAM NpaBKTeNbCTBa Takxe OblNo CBA3aHO C HGonbluel
BEPOATHOCTBIO NPUHATIA Mep 3alLUMTHOrO NoBeAeHWA.

BobiBog [MonyyeHHble pe3ynsraTbl CBUAETENBCTBYIOT O TOM, YTO
JOBepyie ABNAETCA XKU3HEHHO BaXXHbIM pecypcom B bopbbe ¢
Pa3BMBatOLLENCA BCMbILIKON. HeopgHOKpaTHble onpockl obecneunnm
00paTHYIO CBA3b B PEXMME PEarbHOroO BPeMeHMW, Mo3BosAs ydlle
MOHATb B3aMMOCBA3b MEX1y BOCTIPUATVIEM, IOBEPUEM M TIOBEAEHVEM.

Resumen

Confianza en el gobierno, percepciones de la COVID-19 y cambio en el comportamiento: estudios de cohorte en Singapur

Objetivo Evaluar como las percepciones y la confianza del publico
en las comunicaciones del gobierno influyeron en la adopcion de un
comportamiento protector en Singapur durante la pandemia de la
enfermedad por coronavirus de 2019 (COVID-19).

Métodos A mediados de 2019, se inici6 el estudio de cohorte de la
poblacién local para evaluar la percepcién que tiene el publico sobre los
brotes epidémicos de las enfermedades infecciosas. Tras la notificacion
del primer caso de la COVID-19 en Singapur el 23 de enero, se iniciaron
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una serie de siete sondeos sobre la COVID-19, tanto a personas que
ya estaban participando como a personas nuevas que se inscribian
con regularidad, cada dos semanas. Ademds de las propiedades
sociodemogréficas de las personas participantes, se registraron las
nuevas respuestas para juzgar el conocimiento de la situacion, la
confianza en las diversas fuentes de informacion y la percepcion del
riesgo. Se emplearon modelos de regresion logistica multivariante para
evaluar las asociaciones con las percepciones de riesgo y las frecuencias
adoptadas de comportamientos protectores que facilitaron las personas
participantes.

Resultados La cohorte de esta investigacion integrada por 633 personas
aportd 2857 respuestas Unicas durante los siete sondeos de la COVID-19.
La mayoria estuvo de acuerdo o muy de acuerdo en que la informacion
delas fuentes oficiales del gobierno (99,1 %; 528/533) y de las agencias

Research
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de noticias con sede en Singapur (97,9 %; 522/533) era fiable. La
confianza en las comunicaciones del gobierno se asocié de manera
significativa con una mayor percepcion de amenaza (oportunidad
relativa, OR: 2,2; intervalo de confianza del 95 %, IC: 1,6-3,0), pero se
asocié de manera inversa con la percepcion de riesgo de infeccion
(OR: 0,6; IC del 95 9%: 0,4-0,8) o de riesgo de muerte si habfa contagio
(OR: 0,6; IC del 95 %: 0,4-0,9). La confianza en las comunicaciones del
gobierno también se asocié con una mayor probabilidad de adoptar
comportamientos protectores.

Conclusion Los resultados indican que la confianza es un elemento
vital para gestionar un brote epidémico en evolucion. Los estudios
que se realizaron de manera repetida aportaron informacién en tiempo
real, o que permitié mejorar la comprension de la interaccion entre las
percepciones, la confianza y el comportamiento.
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