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Abstract

Objectives: This study aimed to assess the risk perception in the general population of Middle
East respiratory syndrome (MERS) during the 2015 MERS coronavirus (MERS-CoV)
outbreak in South Korea and the influencing factors.

Design: Serial cross-sectional design with five consecutive surveys.

Setting: Nationwide general population in South Korea.

Participants: These included 5,015 respondents (aged 19 years) from the general population
during the MERS-CoV epidemic.

Primary and secondary outcome measures: The main outcome measures were 1) personal-
level risk perception and 2) societal-level risk perception. Multivariate logistic regression
models were used to identify the factors associated with risk perceptions.

Results: During the MERS-CoV epidemic, overall risk perception gradually decreased with
the level of risk perception. Proportions of personal-level risk perception were nearly doubled
and slowly declined compared to societal-level perception. Females (adjusted OR [aOR] 1.72-
2.00; 95% confidence interval [CI] 1.14-2.86) and older adults (aOR 2.84-3.29; 95% CI 1.27-
6.66) were more likely to perceive the personal-level risk, while younger adults were more
likely to perceive the societal-level risk. The respondents who had low trust in the president or
the ruling party had a higher risk perception at both levels.

Conclusions: Risk perceptions appear to be noticeably different between the personal- and
societal-level, during outbreak. Gender, age, presidential approval rating, and party
identification were significantly associated with risk perception, while the direction and
intensity of involvement varied according to the level of risk perception. There is need of
further efforts to understand the mechanism regarding the general public’s risk perception for

effective risk communication.
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Strengths and limitations of this study:
® This is the first study to evaluate the difference in risk perception between the
personal- and societal-level during MERS-CoV outbreak in South Korea.
® We used five consecutive cross-sectional surveys using nationwide representative
samples.
® The validity of the questionnaire used in the survey was not evaluated because of the
urgency of the outbreak.
® This study could not confirm causal relationship between personal characteristics and

risk perception due to the limitation of the cross-sectional study design.
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BACKGROUND

The risk perception of disease can contribute to behaviors related to disease.! During
contagious disease epidemics, perceived risk can have a significant impact on precautionary
behaviors that might affect disease transmission.? * Therefore, understanding characteristics of
risk perception and factors relating to how people perceive the risk is important in terms of

minimizing the impact of spread of infectious disease.

According to the Health Belief Model and Impersonal Impact Hypothesis, risk perception can
be separated into personal and societal levels objectively.? 4 3 Personal-level risk perception
refers to subjective assessment of one’s own vulnerability or probability of contracting a
disease. Societal-level risk perception, however, is the global estimation of a serious risk to
other people, i.e., probability of outbreak. Generally, precautionary behaviors are likely to
depend directly upon personal-level risk perception; however that of societal-level risk
perception may not affect behaviors directly.®® Some researchers have suggested that
individuals tend to be optimistic about personal-level risk and pessimistic about societal-level

risk.’

Newly emerging contagious diseases have created a novel chance to examine how people
perceive risk during an epidemic. Since the occurrence of the index case of Middle East
Respiratory Syndrome (MERS) on 20 May 2015, a total of 186 persons were diagnosed with
the disease, 38 of whom had died, and 16,693 patients were quarantined in South Korea.!” The
epidemic of MERS coronavirus (MERS-CoV) has had its largest outbreak outside of the
Middle East in South Korea.!! The occurrence of multiple transmissions after the first
secondary infection and the failure of the government’s on risk communication resulted in the

increased concern of the general public.!>!3
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However, many studies have not distinguished between personal and societal level of risk
perception regarding contagious diseases during outbreaks.!>!® The first objective of the
present study was to assess the personal-level and societal-level risk perception of MERS in
the general population, during the MERS outbreak period. The second objective was to identify

trends and factors associated with risk perception across the epidemic period.

METHODS

Participants

Between June 3 and July 2, 2015, a total of 5,015 participants who were older than 19 years
were monitored using a serial cross-sectional study design in five consecutive surveys,
covering the MERS epidemic. All surveys were conducted by Gallup Korea, an affiliation of
Gallup International. The first survey was conducted between June 2 and 4, 2015 after the June
1, 2015 occurrence of the first tertiary infected case. The last was conducted just two days
before the last confirmed patient on July 4, 2015. Additional details (period, number of
respondents successfully interviewed, and response rate) for each of the five surveys are
provided in Table 1. All surveys were conducted using mobile (85%) or landline (15%) random
digit dialing numbers in eight regions which was representative of nationwide. Samples were
selected post-stratification by gender, age, and province. The total number of weighted cases
in this survey equals the total number of unweighted cases at the national level. The weights
were normalized in order to calculate proportions and ratios; however; not for estimating the
number of the subtotal populations. Trained interviewers conducted all interviews using
computer assisted telephone interviewing (CATI). This study was reviewed and approved by

the Institutional Review Board (IRB) of Seoul Metropolitan Government—Seoul National
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University Boramae Medical Center (IRB No. 20190515/07 - 2019 - 11/062). The need for

informed consent was waived by the board.

Table 1 Details of five consecutive surveys regarding the 2015 MERS-CoV outbreak in South
Korea

Number of
respondents
Number of respondents successfully
Survey period sampled interviewed Response rate (%)
1 June 2-4 6,494 1,005 15.5
2 June 9-11 5,482 1,002 18.3
3 June 16-18 5,585 1,000 17.9
4 June 23-25 5,680 1,004 17.7
5 June 30 to July 2 5,345 1,004 18.8

MERS-CoV, Middle East Respiratory Syndrome Coronavirus

Survey instruments

The interviews were conducted based on two levels of the risk perception, which are personal-
level and societal-level risk perceptions.!” Personal-level risk perception was assessed using
the question “How worried are you that you may contract MERS-COV infection?”” Responses
were assessed on a four-point scale, with four points indicating “very worried” and one point
indicating “not worried at all” (reclassified as 1-2 points = “not worried”; 3—4 points =
“worried”). Personal-level risk perception proportion was defined as the number of participants
who were “worried” by the number of eligible respondents. Societal-level risk perception was
evaluated using the question “Do you think the MERS epidemic will subside or spread within
a few days?” and required the following responses: “controlled,” “uncontrolled,” or “no

opinion”. Questions about societal-level perception were included since the survey 2. Societal-
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level risk perception proportion was defined as the number of participants whose response was

“uncontrolled” by the number of eligible respondents.

Demographic factors evaluated as respondents’ characteristics included gender, age,
educational attainment, occupation, perceived household economic status, residential area, and
political orientation/party (party identification). Educational attainment was classified into five
levels (less than middle school, high school, university, graduate school or higher). Educational
attainment was investigated in all surveys except survey 1. Occupation was classified as either
unemployed, farming and fishery, self-employed, blue-collar worker, white-collar worker, full-
time housewife, or student. Perceived household economic status was classified into five levels
(lower, lower middle, middle, upper middle, upper). Respondents were classified as either
metropolitan or non-metropolitan residents; and distinguished by whether they resided in an
area where MERS had occurred or not. Party identification was classified based on the support
for the president or the political parties. Support or lack of support for the president was
assessed using the options of “approval”, “disapproval”, or “no opinion”, while support for the
party identification was assessed based on alignment either with the ruling party, with the

opposition party, or no opinion.

Patient and public involvement

Analysis

Response rates according to personal-level or societal-level risk perception were calculated
over time. Univariate analyses using chi-square test were performed in the five consecutive
surveys, entirely and respectively, to identify the relationships between risk perception and

each demographic variable. We used multivariable logistic regression analyses to explore

7
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factors influencing risk perception in the five surveys, entirely and respectively. All
multivariable logistic regression models were adjusted for age, sex, educational attainment,
occupation, perceived household economic status, residential area, presidential approval rating,
and party identification. However educational attainment and perceived household economic
status were excluded from survey 1 model in personal-level risk reception analysis, and in
survey 5 model in societal-level analysis, respectively. This was because there was no data on
educational attainment in survey 1 and small sample size of those who perceived societal-level
risk in the upper economic level in survey 5. Missing values of any variable except societal-
level risk reception (27.3%) were <2.7%:; hence, these were dropped from both the descriptive
and logistic regression analyses. Using logistic regression analysis for each personal-level and
societal level risk perception, “y = 1”” was used respectively when “worried” in personal-level

and when “uncontrolled” in societal-level, otherwise “y = 0” was used.

RESULTS

Demographic factors

The general characteristics of the participants are shown in Table 2. There were no statistically
significant differences between surveys. Nearly half of the participants were female, aged <50
years, were educated up to high school or below, were from the affected area, showed
disapproval of the president or the ruling party, and had personal-level risk perception. Majority
of the participants were employed, were in the middle economic status, metropolitan, without

societal-level risk perception (controlled).

Table 2 Basic characteristics of the participants
Variables Overall Survey 1*  Survey 2 Survey 3 Survey 4 Survey 5

Gender
Male 49.6 49.7 49.4 49.6 49.7 49.5
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Female

Age (years)

19-29
30-39
40-49
50-59
60-69
=70

Educational attainment

Middle school or below
High school

University

Graduate school

Occupation

Unemployed
Farming / fishery
Self-employed
Blue-collar
White-collar
Housewife
Student

Perceived economic status

Upper

Upper middle
Middle
Lower middle
Lower

MERS-CoV affected area

Non-affected area
Affected area

Area

Non-metropolitan
Metropolitan

Presidential approval rating

Approval
Disapproval
No opinion

Party identification

Ruling party
Opposition party
No opinion

Personal-level risk perception

Worried
Not worried

Societal-level risk perception

Uncontrolled
Controlled

50.4

17.6
18.8
21.6
19.6
13.2
9.1

15.1

28.1

50.2
6.6

8.5
3.8
15.4
11.8
28.6
8.9
8.5

1.8
10.9
42.1
26.3
19.0

49.0
51.0

29.2
70.8

32.7
57.9
9.5

40.1
27.9
32.0

56.5
43.5

30.3
69.7

BMJ Open

50.3

17.6
19.4
21.4
19.6
14.0
8.0

u.a.
u.a.
u.a.
u.a.

8.1
3.5
15.9
12.2
30.0
222

8.1

1.7
10.7
39.0
28.8
19.8

49.8
50.2

29.1
70.9

343
54.9
10.8

41.3
25.1
33.6

67.3
32.7

u.a.
u.a.

50.6

18.2
18.2
20.7
20.0
14.0
8.9

13.6

27.2

53.9
53

8.9

3.6

13.6
11.8
28.9
23.1
10.1

1.9
13.0
44.5
24.2
16.4

47.6
524

284
71.6

33.1
57.6
9.3

39.9
26.2
33.9

55.0
45.0

354
64.6

50.4

17.1
18.5
22.5
19.4
13.1
94

15.4

28.9

48.5
7.2

8.7

3.2

14.1
12.4
26.8
26.1

8.7

1.9
11.4
43.0
26.6
17.1

49.5
50.5

28.4
71.6

29.1
60.6
10.3

39.7
28.5
31.8

62.8
37.2

52.6
47.4

50.3

17.8
18.8
21.5
19.4
11.8
10.8

15.7

27.5

50.0
6.8

7.8

5.0
18.7
10.8
29.1
19.6
9.0

2.1
8.5
39.3
27.5
22.6

49.0
51.0

29.2
70.8

32.6
58.4
9.0

39.6
294
31.0

52.2
47.8

26.3
73.7

50.5

17.3
19.1
22.1
19.7
13.1
8.7

15.6

29.0

48.4
7.0

9.3

3.6
14.7
11.7
28.0
243

8.4

1.2
10.8
44.5
24.6
18.9

49.0
51.0

31.0
69.0

342
57.9
7.9

40.2
30.2
29.6

44.9
55.1

9.0
91.0
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* P < 0.05 calculated by chi-square test; u.a.: unavailable data; MERS-CoV, Middle East Respiratory Syndrome
Coronavirus. *Educational attainment and societal-level risk perception were not investigated in survey 1.
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Epidemic curve and time trends of risk perception

Figure 1 reports how the outbreak proceeded, with three overlapping transmission periods, the
timing of the five independent surveys, and the risk perception rates. Noticeable differences
were investigated between personal-level and societal-level risk proportions throughout the
epidemic periods. Overall risk perception at personal-level proportion (56.5%) was nearly two
times higher than at societal-level (30.3%). Personal-level risk perception proportions were
always higher than societal-level during the present study periods. Of the personal-level risk
perception, proportion was initially high during survey 1 (67.3%), declined during survey 2
(55.1%), temporally rose during survey 3 (62.8%), and declined again during surveys 4 and 5
(52.2% and 44.9%, respectively). A similar trend was observed in the societal-level risk
perception proportions. The percentages of respondents who reported as being “worried” or
“uncontrolled” decreased gradually after survey 3. Societal-level risk perception proportions
decreased more rapidly than personal-level, over time, from 52.6% and 62.8% in survey 3 to
9.0% and 44.9% in survey 5, respectively. At the beginning of the occurrences of tertiary and
quaternary cases, we identified high perceived risk in both the personal-level and societal-level

proportions.

Factors associated with the personal-level risk perception

Table 3 shows the association between variables and risk perception of MERS-CoV at the
personal-level. The result showed that gender, age, educational attainment, perceived economic
status, area, presidential approval rating, and party identification were significantly associated
with personal-level risk perception. Women (adjusted OR [aOR] 1.72-2.00; 95% confidence

interval [CI] 1.14-2.86) were more likely to perceive MERS-CoV risk at personal level, which

10
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decreased with time, and subsequently increased again. Respondents aged >40 years were less
aware of the risk (aOR 0.74-0.98; 95% CI 0.39-2.27) in survey 1; however, they perceived the

risk more over time (aOR 2.84-3.29; 95% CI 1.27-6.66). Higher level of education was also

associated with lower level of risk perception at the personal-level, but was not statistically
significant except university degree in the overall survey (aOR 0.73; 95% CI 0.55-0.96). Lower
economic status and those living in metropolitan cities paid more attention to the personal-level
risk of MERS-CoV in the overall model. Those who disapproved of the president and the ruling

party had higher risk perception at the personal-level; the peak of disapproval was found in

survey 2.

Table 3 Factors associated with personal-level risk perception of MERS-CoV

Overall  Survey 1* Survey2  Survey3  Survey4  Survey 5
Variables aOR aOR aOR aOR aOR aOR
(95% CI)  (95%CI) (95%CI) (95%CI) (95% CI) (95% CI)
Gender
Male 1.00 1.00 1.00 1.00 1.00 1.00
Female 1.78" 1.97 1.83" 1.72* 1.72° 2.00*
(1.49-2.13) (1.35-2.88) (1.26-2.66) (1.14-2.60) (1.26-2.42) (1.40-2.86)
Age (years)
19-29 1.00 1.00 1.00 1.00 1.00 1.00
30-39 1.76" 1.51 0.80 1.81 2.19° 3.21°
(1.30-2.40) (0.77-2.95) (0.41-1.56) (0.94-3.46) (1.17-4.10) (1.76-5.85)
40-49 1.57 0.74 0.76 1.60 1.72 3.00"
(1.17-2.10)  (0.39-1.42) (0.40-1.45) (0.88-2.90) (0.95-3.11) (1.64-5.51)
50-59 1.36 0.89 0.58 1.85 1.10 2.93"
(1.00-1.84) (0.46-1.72) (0.30-1.11) (0.96-3.55) (0.59-2.03) (1.54-5.54)
60-69 1.35 0.93 0.73 1.42 0.86 3.29"
(0.95-1.92) (0.44-1.95) (0.34-1.56) (0.69-2.93) (0.42-1.75) (1.62-6.66)
=70 1.67 0.98 0.66 2.60" 1.55 2.84"
- (1.13-2.48) (0.43-2.27) (0.28-1.52) (1.13-5.98) (0.71-3.38) (1.27-6.36)
Educational attainment
Middle school or below 1.00 u.a 1.00 1.00 1.00 1.00
High school 0.78 wa 0.68 1.25 0.66 0.68
(0.60-1.01) (0.39-1.19)  (0.74-2.09)  (0.40-1.08) (0.41-1.15)
University 0.73" wa 0.64 1.22 0.59 0.60
(0.55-0.96) (0.36-1.15)  (0.68-2.17) (0.34-1.03) (0.34-1.07)
Graduate school 0.77 wa 0.89 0.94 0.67 0.64
(0.52-1.12) (0.38-2.05)  (0.44-2.00) (0.30-1.49) (0.31-1.35)
Occupation
Unemployed 1.00 1.00 1.00 1.00 1.00 1.00
Farming / fishery 0.89 0.65 0.99 0.65 1.53 0.69
11
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Self-employed
Blue-collar
White-collar
Housewife

Student

Perceived economic status
Upper

Upper middle
Middle
Lower middle

Lower

MERS-CoV affected area
Non-affected area

Affected area

Area
Non-metropolitan

Metropolitan

Presidential approval rating
Approval

Disapproval
No opinion

Party identification
Ruling party

Opposition party

No opinion

(0.55-1.42)
0.84
(0.61-1.17)
1.21
(0.87-1.70)
1.10
(0.81-1.51)
1.03
(0.74-1.44)
1.01
(0.66-1.54)

1.00
1.91°
(1.05-3.50)
1.84°
(1.03-3.27)
2.14°
(1.19-3.85)
228"
(1.25-4.14)

1.00

0.92
(0.77-1.09)

1.00

1.26°
(1.04-1.54)

1.00
2.63"
(2.17-3.20)
1.59*
(1.19-2.12)

1.00
1.68*
(1.36-2.08)
1.19
(0.98-1.44)

BMJ Open

(0.25-1.69)
1.00
(0.51-1.93)
1.63
(0.81-3.29)
1.34
(0.71-2.56)
1.42
(0.72-2.80)
0.61
(0.25-1.50)

1.00
1.06
(0.31-3.65)
1.06
(0.32-3.48)
1.02
(0.31-3.38)
1.20
(0.35-4.11)

1.00

1.32
(0.94-1.85)

1.00

0.80
(0.53-1.21)

1.00
2.35°
(1.56-3.54)
228"
(1.31-3.96)

1.00
0.95
(0.60-1.50)
1.27
(0.86-1.89)

(0.35-2.81)
0.90
(0.47-1.72)
1.20
(0.59-2.45)
1.26
(0.68-2.35)
1.01
(0.53-1.92)
0.55
(0.24-1.30)

1.00
1.95
(0.59-6.48)
1.83
(0.57-5.89)
1.97
(0.60-6.47)
2.24
(0.66-7.64)

1.00

1.10
(0.76-1.59)

1.00

1.15
(0.77-1.72)

1.00
311"
(2.07-4.67)
2.40°
(1.32-4.37)

1.00
2.06"
(1.30-3.25)
1.17
(0.78-1.74)

(0.23-1.85)
0.56
(0.28-1.11)
1.08
(0.54-2.18)
0.86
(0.44-1.68)
1.01
(0.49-2.09)
0.78
(0.33-1.85)

1.00
1.71
(0.63-4.70)
1.91
(0.74-4.96)
2.12
(0.81-5.58)
278"
(1.10-7.65)

1.00

0.93
(0.65-1.32)

1.00

1.83*
(1.21-2.76)

1.00
2.19°
(1.44-3.33)
0.86
(0.49-1.53)

1.00
237"
(1.48-3.79)
1.64*
(1.10-2.46)

(0.62-3.78)
1.53
(0.78-3.03)
2.08
(1.0-4.35)
1.84
(0.92-3.66)
1.81
(0.89-3.67)
1.66
(0.64-4.34)

1.00
2.20
(0.62-7.85)
2.60
(0.79-8.55)
2.94
(0.88-9.78)
3.45°
(1.02-11.69)

1.00

1.01
(0.71-1.43)

1.00

0.99
(0.66-1.49)

1.00
2.69°
(1.81-4.01)
1.78
(0.93-3.41)

1.00
1.15
(0.75-1.76)
0.98
(0.66-1.46)

(0.27-1.08)
0.68
(0.36-1.31)
0.84
(0.44-1.64)
0.81
(0.44-1.46)
0.62
(0.32-1.18)
1.46
(0.64-3.33)

1.00
2.14
(0.51-8.93)
1.84
(0.46-7.35)
2.30
(0.56-9.40)
1.98
(0.48-8.14)

1.00

0.74
(0.53-1.02)

1.00

1.19
(0.82-1.74)

1.00
2.88°
(1.93-4.30)
1.74
(0.97-3.14)

1.00
1.56"
(1.01-2.40)
1.07
(0.72-1.60)

MERS-CoV, Middle East Respiratory Syndrome Coronavirus; aOR: adjusted odds ratio, CI: confidence interval;
u.a.: unavailable data; * P < 0.05. *Educational attainment was all investigated except survey 1.

Factors associated with the societal-level risk perception

Unlike the personal-level risk perception, no difference was found by gender in the societal-

level risk perception (Table 4). Furthermore, respondents aged >30 years were consistently less

aware of the societal-level risk during MERS-CoV epidemic. Generally, no not statistically

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 14 of 25

significant association was found with educational attainment, occupation, perceived economic
status, MERS-CoV affected area, and metropolitan area. Similar to the personal-level, those

who disapproved of the president and the ruling party had higher risk perceptions at the

societal-level.

Table 4 Factors associated with societal-level risk perception of MERS-CoV

Overall Survey 2 Survey 3 Survey 4 Survey 52
Variables aOR aOR aOR aOR aOR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Gender
Male 1.00 1.00 1.00 1.00 1.00
Female 0.98 1.14 0.97 0.81 1.19
(0.80-1.20) (0.73-1.70) (0.64-1.46) (0.54-1.21) (0.63-2.25)
Age (years)
19-29 1.00 1.00 1.00 1.00 1.00
30-39 0.76 0.26" 1.26 0.91 0.84
(0.55-1.05)  (0.13-0.54)  (0.67-2.37)  (0.47-1.75) (0.33-2.11)
40-49 0.64" 0.21° 0.99 0.81 0.65
(0.47-0.88)  (0.10-0.42)  (0.53-1.83)  (0.42-1.57) (0.27-1.57)
50-59 0.44" 0.12" 1.19 0.35" 0.25
(0.32-0.62)  (0.06-0.25)  (0.63-2.28)  (0.17-0.72) (0.08-0.73)
60-69 0.30" 0.13" 0.35" 0.26" 0.17
(0.20-0.46)  (0.06-0.31)  (0.16-0.77)  (0.11-0.65)  (0.04-0.69)
=70 0.26 0.08" 0.61 0.20" 0.12"
- (0.16-0.44) (0.03-0.23) (0.26-1.41) (0.06-0.63) (0.02-0.65)
Educational attainment
Middle school or below 1.00 1.00 1.00 1.00 1.00
High school 0.81 0.58 1.41 0.45" 0.56
(0.58-1.13) (0.30-1.12) (0.75-2.68) (0.21-0.97) (0.20-1.55)
University 0.93 0.47" 2.11 0.73 0.42
(0.65-1.32) (0.24-0.95) (1.06-4.21) (0.34-1.57) (0.13-1.36)
Graduate school 0.92 0.12" 1.83 1.27 0.64
(0.58-1.46) (0.04-0.38) (0.78-4.34) (0.47-3.43) (0.17-2.37)
Occupation
Unemployed 1.00 1.00 1.00 1.00 1.00
Farming / fishery 1.51 1.72 1.52 3.04 1.12
(0.85-2.68)  (0.59-5.06)  (0.49-4.68) (0.93-1.0) (0.22-5.75)
Self-employed 0.94 1.08 0.92 1.76 0.31
(0.63-1.40)  (0.49-2.35)  (0.43-1.96)  (0.70-4.38) (0.09-1.12)
Blue-collar 1.22 1.38 1.07 1.75 0.84
(0.81-1.84)  (0.61-3.15)  (0.51-2.22)  (0.66-4.67)  (0.28-2.56)
White-collar 1.05 1.46 0.94 1.64 0.56
(0.72-1.52) (0.71-3.02) (0.48-1.87) (0.68-3.95) (0.21-1.55)
Housewife 1.22 1.23 1.37 1.86 0.85
(0.81-1.83) (0.55-2.74) (0.65-2.92) (0.71-4.92) (0.29-2.50)
Student 0.81 0.68 0.78 1.01 0.47
(0.51-1.30) (0.26-1.75) (0.33-1.84) (0.34-2.98) (0.12-1.84)

Perceived economic status
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Upper
Upper middle

Middle
Lower middle

Lower

MERS-CoV affected area
Non-affected area

Affected area

Area
Non-metropolitan

Metropolitan

Presidential approval rating
Approval

Disapproval

No opinion

Party identification
Ruling party

Opposition party

No opinion

1.00
0.96
(0.51-1.81)
0.81
(0.44-1.47)
1.22
(0.66-2.25)
1.06
(0.57-1.99)

1.00

1.05
(0.86-1.28)

1.00

0.91
(0.72-1.14)

1.00
3.55°
(2.77-4.55)
1.75*
(1.22-2.52)

1.00
1.38
(1.09-1.75)
1.23
(0.98-1.55)

BMJ Open

1.00
1.17
(0.34-4.05)
1.26
(0.39-4.05)
1.76
(0.53-5.86)
2.22
(0.64-7.74)

1.00

1.43
(0.94-2.19)

1.00

0.57°
(0.35-0.93)

1.00
541°
(3.25-9.01)
2.00
(0.96-4.16)

1.00
201"
(1.19-3.39)
1.55
(0.97-2.48)

1.00
0.71
(0.27-1.85)
0.59
(0.25-1.40)
0.98
(0.40-2.38)
0.82
(0.32-2.12)

1.00

0.79
(0.54-1.16)

1.00

1.34
(0.84-2.12)

1.00
3.00
(1.96-4.59")
0.94
(0.49-1.80)

1.00
1.86"
(1.21-2.88)
1.82°
(1.20-2.76)

1.00
0.71
(0.19-2.61)
0.86
(0.26-2.87)
1.13
(0.33-3.88)
1.12
(0.32-4.0)

1.00

1.02
(0.69-1.52)

1.00

1.08
(0.67-1.75)

1.00
377
(2.13-6.68)
3.26
(1.46-7.30)

1.00
1.09
(0.65-1.84)
0.79
(0.47-1.34)

1.00

1.18
(0.66-2.11)

1.00

0.69
(0.38-1.33)

1.00
4.05"
(1.44-11.41)
1.55
(0.37-6.45)

1.00
1.08
(0.48-2.45)
0.91
(0.40-2.08)

MERS-CoV, Middle East Respiratory Syndrome Coronavirus; aOR: adjusted odds ratio, CI: confidence interval,
u.a.: unavailable data; * P < 0.05. *There was small sample size of those who perceived societal-level risk those in
the upper economic level in survey 5, the perceived household economic status was excluded from the survey 5

model.

DISCUSSION

The present study found that personal-level risk perception was more than twice the level at

the societal-level. Risk perception increased with new generations of transmission, such as with

the tertiary and quaternary infection. Both risk perceptions tended to decrease over time and

the societal-level risk perception declined more rapidly. Given that external stimuli are extreme

events, two different reactions can occur: the affective reaction (risk-as-feelings) and cognitive

reaction (risk-as-analysis).!” 20 Previous studies suggest that affective reaction is quick,

intuitive, automatic, while cognitive reaction is slow, deliberate, and probability calculative. In

the early phase of the outbreak, people may be experiencing challenges when attempting to
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quantify the risk, which might lead to an affective reaction.? 2! In contrast, cognitive reaction
may occur during the late stage of the epidemic. The traditional impersonal-impact hypothesis
proposes that cognitive reaction is more likely to correlate with societal-level risk perception
than that of the personal-level.’ ® Because the societal-level risk perception decreased rapidly,
this study does not seem to support that cognitive reaction is more closely related to societal-
level risk perception. While the affective or cognitive reaction do not individually make an
impact on the different stages of epidemic; however, they can affect it together, simultaneously,
indicating both personal and societal level risk perceptions.!” Additional research is needed to
understand why the personal-level risk perception was doubled and lasted longer than that of

the societal-level.

According to multiple logistic regression analyses, being female was predisposed to greater
risk perception at the personal-level, but not at the societal level. Previous studies that
investigated risk perception by gender also showed that a higher risk perception was associated
with the female gender.!® 16 2224 However, previous studies did not distinguish between the
level of risk perception. Possible explanation for the higher perception of risk by the female
may be explained by worldviews and culture-identity protection.?® Further research is needed
to determine why the same female group showed differences in perceived risk for personal and

societal levels.

The older the respondents, the higher the perceived personal-level risk, but the opposite
occurred at the societal-level. In the early stage of the epidemic, the older the respondent, the
lower the risk perception, but this increased with time at the personal-level. Some researchers
suggested that numeracy skills may be correlated with risk perception.?® 27 It is necessary to

further investigate the impact of age on risk perception.

15
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There were no significant differences in the proportions of those with risk perception according
to the major socioeconomic characteristics (education, income level, occupation, or area).
However, given that some hierarchy-specific trends in income level were observed in the
overall model of personal-level risk perception, these results might be due to the limited

number of study participants

Those who did not support the president, or the ruling party were reported to have had higher
risk perception in both the personal and societal levels. In the group that did not approve of the
president, the probabilities of risk perception were higher at the individual-level than at the
societal-level, but not for the party identification. In the early days of the MERS-COV outbreak,
the government did not specify details regarding scientifically uncertain information in order
to reduce public anxiety over the crisis, nor did the government disclose which hospitals the
confirmed patients had visited. This resulted in increased public distrust in the government.'?
13 Similar pattern of distrust in the government was associated with the spread of infection,

during the outbreak of Ebola.?®°

This study, which used a serial cross-sectional study design had some limitations. First, the
study used a cross-sectional study design. Thus, causal relations between personal
characteristics and risk perceptions could not be determined—rather, it could only suggest their
relevance. Particularly, it was difficult to consider that presidential approval rating and party
identification would actually lead to greater risk perception. Nevertheless, consecutive cross-
sectional surveys may be a better option than a single cross-sectional survey. Second, this study
could not evaluate the intensity of risk perception, because it only included questions focusing

on whether or not participants recognized the risk at the different levels. It would be useful to

16
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evaluate risk perceptions of respondents qualitatively if questions about the circumstances and
characteristics of risk perception were surveyed in future studies. Third, because of the rapidly
evolving epidemic, this study could not evaluate the validity of the questionnaire using a test-
retest design. Fourth, small sample size of some variables once stratified, i.e. perceived
household economic status, led to the exclusion of major socioeconomic characteristics from

further analyses.

Conclusions

This study is the first to evaluate the differences in risk perception between the personal- and
societal-level during the MERS-CoV outbreak in South Korea; and also reported various
factors influencing risk perception. Quality of risk communication can create conditions for
modulating the easy spread of emerging contagious diseases. To prevent the failure of epidemic
management, further efforts are needed to understand the mechanism behind the general
public’s risk perception by the governmental public health sector as well as by the society of
academy. Planning and implementation of strategies that consider the risk awareness
mechanism will be a significant step in the right direction during national infectious disease

crises.
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Figure 1 Epidemiologic curve of MERS-CoV, timing of surveys, and personal and societal level of risk
perception
MERS-CoV, Middle East Respiratory Syndrome Coronavirus
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Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 16-17
magnitude of any potential bias

Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 14-17
similar studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 17

Other information

Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on

which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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Abstract

Objectives: This study aimed to assess the affective and cognitive risk perceptions in the
general population of Middle East respiratory syndrome (MERS) during the 2015 MERS
coronavirus (MERS-CoV) outbreak in South Korea and the influencing factors.

Design: Serial cross-sectional design with five consecutive surveys.

Setting: Nationwide general population in South Korea.

Participants: These included 5,015 respondents (aged 19 years) from the general population
during the MERS-CoV epidemic.

Primary and secondary outcome measures: The main outcome measures were 1) affective
risk perception, 2) cognitive risk perception, and 3) trust. Multivariate logistic regression
models were used to identify the factors (demographic, socioeconomic, area, political
orientation) associated with risk perceptions.

Results: Both affective and cognitive risk perceptions decreased as the MERS-CoV epidemic
progressed. Proportions of affective risk perception were higher in all surveys and slowly
decreased compared to cognitive risk perception over time. Females (adjusted OR [aOR] 1.72-
2.00; 95% confidence interval [CI] 1.14-2.86) and lower perceived economic status
respondents (aOR 1.84-2.28; 95% CI 1.03-4.14) were more likely to perceive the affective risk.
The older adults, the higher the affective risk perception, but the lower the cognitive risk
perception compared to the younger adults. The respondents who had low trust in the president
or the ruling party had a higher risk perception in both affective and cognitive..

Conclusions: This study suggests that even if cognitive risk perception is dissolved, affective
risk perception can continue during MERS-CoV epidemic. Risk perceptions associating factors
(ie gender, age, perceived economic status) appear to be noticeably different between the
affective and cognitive dimensions. It also adds findings that trust in the president not only

affective risk perception but also cognitive risk perception. There is need of further efforts to
3
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understand the mechanism regarding the general public’s risk perception for effective risk

communication.

oNOYTULT D WN =

10 Keywords: Middle East respiratory syndrome coronavirus, risk and perception, epidemics,
1 surveys

15 Strengths and limitations of this study:

17 ® This is the first study to evaluate the difference in risk perception between the

19 affective and cognitive dimensions during MERS-CoV outbreak in South Korea.

® We used five consecutive cross-sectional surveys using nationwide representative

24 samples.

26 ® The validity of the questionnaire used in the survey was not evaluated because of the

urgency of the outbreak.

31 ® This study could not confirm causal relationship between personal characteristics and

33 risk perception due to the limitation of the cross-sectional study design.
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BACKGROUND

Newly emerging contagious diseases have created a novel chance to examine how people
perceive risk during an epidemic. Since the occurrence of the index case of Middle East
Respiratory Syndrome (MERS) on 20 May 2015, a total of 186 persons were diagnosed with
the disease, 38 of whom had died, and 16,693 patients were quarantined in South Korea.! The
epidemic of MERS coronavirus (MERS-CoV) has had its largest outbreak outside of the
Middle East in South Korea.> The occurrence of multiple transmissions after the first secondary
infection and the failure of the government’s on risk communication resulted in the increased
concern of the general public. 3¢ The Korean government did not disclose timely information
about the outbreak of MERS-CoV, such as lists of affected medical institutions. 7 Due to
increased public anxiety about MERS-CoV, the trust in the Korean government had fallen and

the image of the Korean president as leader had been damaged. 8°

During contagious disease epidemics, perceived risk can have a significant impact on
precautionary behaviors that might affect disease transmission.!%12 Relevant empirical study
was emphasized that informing public about the disease outbreak, such as the Ebola virus,
could reduce worry about contracting the virus and take more preventive measures.
BEvaluating the public risk perception of disease helps us know what knowledge the public
needs. Therefore, understanding characteristics of risk perception and factors relating to how
people perceive the risk is important in terms of minimizing the impact of spread of infectious

disease.

Given that external stimuli are extreme events, two different reactions can occur: the affective
reaction (risk-as-feelings) and cognitive reaction (risk-as-analysis). 416 Previous studies

suggest that affective reaction is quick, intuitive, automatic, while cognitive reaction is slow,
5
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deliberate, and probability calculative. In the early phase of the outbreak, people may be
experiencing challenges when attempting to quantify the risk, which might lead to an affective

reaction.'>!7 In contrast, cognitive reaction may occur during the late stage of the epidemic.

Most people may not conduct deliberate risk analysis when they cope with lack of knowledge
about risk, such as new disease outbreak, but rely on simple heuristics. !® 1° Heuristic processing
can be understood as simple decision rule of thumb or mental shortcut that can reduce the
complexity of decision making. When risk management decisions are needed, trust in the
institutions can be used as one of the heuristics. 2° People having trust in the responsible risk
manager, such as the government, may perceive less risk in a particular issue than people not
having trust. >! 22 Regarding the MERS epidemic in South Korea, less trust in the government
affected increasing of individuals® risk perception. 23-Trust is known to be related not only to

cognitive risk perception but also to affective risk perception. 2627

However, when assessing the influence of trust in risk perception, many studies have not
distinguished between affective and cognitive reaction regarding contagious diseases during
outbreaks. 3 1223 24 28-30We hypothesized that (1) affective risk perception would increase and
decrease faster than cognitive risk perception over time and that (2) low trust in government

would be related with high risk perception (both affective and cognitive).

METHODS

Participants
Between June 3 and July 2, 2015, a total of 5,015 participants who were older than 19 years
were monitored using a serial cross-sectional study design in five consecutive surveys,

covering the MERS epidemic. All surveys were conducted using mobile (85%) or landline
6
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(15%) random digit dialing numbers in eight regions which was representative of nationwide.
Samples were selected post-stratification by gender, age, and province. The total number of
weighted cases in this survey equals the total number of unweighted cases at the national level.
The weights were normalized in order to calculate proportions and ratios; however; not for
estimating the number of the subtotal populations. Trained interviewers conducted all
interviews using computer assisted telephone interviewing (CATI). The first survey was
conducted between June 2 and 4, 2015 after the June 1, 2015 occurrence of the first tertiary
infected case. The last was conducted just two days before the last confirmed patient on July
4, 2015. The surveys were conducted by Gallup Korea, an affiliation of Gallup International.
Details including period, number of respondents successfully interviewed, and response rate

for each of the five surveys are provided in Table 1.

Table 1 Details of five consecutive surveys regarding the 2015 MERS-CoV outbreak in South
Korea

Number of
respondents
Number of respondents successfully
Survey period sampled interviewed Response rate (%)
1 June 2-4 6,494 1,005 15.5
2 June 9-11 5,482 1,002 18.3
3 June 16-18 5,585 1,000 17.9
4 June 23-25 5,680 1,004 17.7
5 June 30 to July 2 5,345 1,004 18.8

MERS-CoV, Middle East Respiratory Syndrome Coronavirus

Demographic factors evaluated as respondents’ characteristics included gender, age,
educational attainment, occupation, perceived household economic status, residential area, and
trust in president, party identification. Age was classified in to 6 levels (19-29, 30s, 40s, 50s,
60s, 70 age and older). Educational attainment was classified into five levels (less than middle

7
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school, high school, university, graduate school or higher). Educational attainment was
investigated in all surveys except survey 1. Occupation was classified as either unemployed,
farming and fishery, self-employed, blue-collar worker, white-collar worker, full-time
Homemaker, or student. Perceived household economic status was classified into five levels
(lower, lower middle, middle, upper middle, upper). Respondents were classified as either
metropolitan or non-metropolitan residents; and distinguished by whether they resided in an
area where MERS had occurred or not. Party identification was classified based on the support
for the political parties. Support for the party identification was assessed based on alignment

either with the ruling party, with the opposition party, or no opinion.

Survey instruments

The interviews were conducted based on two aspects of the risk perception, which are affective
and cognitive risk perceptions (Supplementary file). Affective risk perception was assessed
using the question “How much worried are you that you could get MERS?” Responses were
assessed on a four-point scale, with four points indicating “very worried” and one point
indicating “not worried at all” (reclassified as 1-2 points = “not worried”; 3—4 points =
“worried”). Affective risk perception proportion was defined as the number of participants who
were “worried” by the number of eligible respondents. Cognitive risk perception was evaluated
using the question “Do you think MERS epidemic will settled down in the next few days or

29 ¢

spread further?” and required the following responses: “will settle down,” “will spread further”.
Questions about cognitive perception were included since the survey 2. Cognitive risk
perception proportion was defined as the number of participants whose response was “will
spread further” by the number of eligible respondents. Trust in government was assessed using

presidential job approval rating. Trust in government includes expectations of government's

competence to prevent people from risk and develop and implement follow-up measures. 3! It
8
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can be termed this trust concept as competence-based trust. 32 33 We tried to assess the
competence-based trust using presidential job approval rating. Presidential job approval was
evaluated using the question “Do you approve or disapprove of the way President Park Geun-
hye is handling her job as president?” and required the following responses: “approval”,
“disapproval”. The development of questionnaires on risk perception and trust in the
government had not gone through a valid procedure due to the urgency of the outbreak. We
also imposed survey items on existing questionnaire developed by Gallup Korea, an affiliation

of Gallup International.

Analysis

Response rates according to affective or cognitive risk perceptions were calculated over time.
Univariate analyses using chi-square test were performed in the five consecutive surveys,
entirely and respectively, to identify the relationships between risk perception and each
demographic variable. We used multivariable logistic regression analyses to explore factors
influencing risk perceptions (affective and cognitive) in the five surveys, entirely and
respectively. Basic multivariable logistic regression model was adjusted for gender, age,
educational attainment, occupation, perceived household economic status, affected area,
residential area, presidential job approval, and party identification. Basic model was used in
survey 2, 3,4, 5, and overall models with affective perception and survey 2, 3, 4, overall models
with cognitive perception. The basic model excluding educational attainment was used in
survey 1 with affective risk perception. The perceived household economic status was also
excluded in survey 5 model with cognitive risk perception. These exclusions were because
there was no data on educational attainment in survey 1 and small sample size of those who

perceived cognitive risk in the upper economic level in survey 5. Further, there was omission

9
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of cognitive risk perception in survey 1 therefore survey 1 model with cognitive perception
was excluded. The missing values due to non-inclusion of cognitive risk perception in survey
1 accounted for 73.5% of total missing values of cognitive risk perception. Missing values of
any variable except cognitive risk perception (27.3%) were <2.7%. Using logistic regression
analysis for each affective and cognitive risk perception, “y = 1”” was used respectively when

“worried” in affective and when “spread” in cognitive, otherwise “y = 0” was used.

This study was reviewed and approved by the Institutional Review Board (IRB) of Seoul
Metropolitan Government—Seoul National University Boramae Medical Center (IRB No.

20190515/07 - 2019 - 11/062). The need for informed consent was waived by the board.

Patient and public involvement

No patient or public was involved in the design or planning of this study.

RESULTS

Demographic factors

The general characteristics of the participants are shown in Table 2. There were no statistically
significant differences between surveys except perceived economic status, affective risk
perception, cognitive risk perception. Nearly half of the participants were female, aged <50
years, were educated up to high school or below, were from the affected area, showed
disapproval of the president or the ruling party. Majority of the participants were employed,
were in the middle economic status, metropolitan. More than half of participants were worried,

but had views that epidemic will subside.

10
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Table 2 Basic characteristics of the participants

Variables Overall Survey 1*  Survey 2 Survey 3 Survey 4 Survey 5

Gender

Male 49.6 49.7 49.4 49.6 49.7 49.5

Female 50.4 50.3 50.6 50.4 50.3 50.5
Age (years)

19-29 17.6 17.6 18.2 17.1 17.8 17.3

30-39 18.8 19.4 18.2 18.5 18.8 19.1

40-49 21.6 21.4 20.7 22.5 21.5 22.1

50-59 19.6 19.6 20.0 19.4 19.4 19.7

60-69 13.2 14.0 14.0 13.1 11.8 13.1

>70 9.1 8.0 8.9 9.4 10.8 8.7
Educational attainment

Middle school or below 15.1 u.a. 13.6 15.4 15.7 15.6

High school 28.1 u.a. 27.2 28.9 27.5 29.0

University 50.2 u.a. 539 48.5 50.0 48.4

Graduate school 6.6 u.a. 53 7.2 6.8 7.0
Occupation

Unemployed 8.5 8.1 8.9 8.7 7.8 9.3

Farming / fishery 3.8 35 3.6 32 5.0 3.6

Self-employed 15.4 15.9 13.6 14.1 18.7 14.7

Blue-collar 11.8 12.2 11.8 12.4 10.8 11.7

White-collar 28.6 30.0 28.9 26.8 29.1 28.0

Homemaker 8.9 222 23.1 26.1 19.6 24.3

Student 8.5 8.1 10.1 8.7 9.0 8.4
Perceived economic status*

Upper 1.8 1.7 1.9 1.9 2.1 1.2

Upper middle 10.9 10.7 13.0 11.4 8.5 10.8

Middle 42.1 39.0 44.5 43.0 39.3 445

Lower middle 26.3 28.8 24.2 26.6 27.5 24.6

Lower 19.0 19.8 16.4 17.1 22.6 18.9
MERS-CoV affected area

Non-affected area 49.0 49.8 47.6 49.5 49.0 49.0

Affected area 51.0 50.2 52.4 50.5 51.0 51.0
Residential area

Non-metropolitan 29.2 29.1 28.4 28.4 29.2 31.0

Metropolitan 70.8 70.9 71.6 71.6 70.8 69.0
Presidential job approval rating

Approval 32.7 343 33.1 29.1 32.6 34.2

Disapproval 57.9 54.9 57.6 60.6 58.4 57.9

No opinion 9.5 10.8 9.3 10.3 9.0 7.9
Party identification

Ruling party 40.1 413 39.9 39.7 39.6 40.2

Opposition party 27.9 25.1 26.2 28.5 29.4 30.2

No opinion 32.0 33.6 33.9 31.8 31.0 29.6
Affective risk perception*

Worried 56.5 67.3 55.0 62.8 522 44.9

Not worried 435 32.7 45.0 37.2 47.8 55.1
Cognitive risk perception*

11

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 33



Page 13 of 33

oNOYTULT D WN =

BMJ Open
Spread further 30.3 u.a. 354 52.6 26.3 9.0
Settle down 69.7 u.a. 64.6 47.4 73.7 91.0

" P <0.05 calculated by chi-square test; u.a.: unavailable data; MERS-CoV, Middle East Respiratory Syndrome
Coronavirus. *Educational attainment and societal-level risk perception were not investigated in survey 1.

Epidemic curve and time trends of risk perception

Figure 1 reports how the outbreak proceeded, with three overlapping transmission periods, the
timing of the five independent surveys, and the risk perception rates. Differences were
investigated between affective and cognitive risk proportions throughout the epidemic periods.
Overall risk perception of the five surveys at affective proportion (56.5%) was nearly two times
higher than at cognitive dimension (30.3%). Affective risk perception proportions were always
higher than cognitive dimension during the present study periods. Of the affective risk
perception, proportion was initially high during survey 1 (67.3%), declined during survey 2
(55.1%), temporally rose during survey 3 (62.8%), and declined again during surveys 4 and 5
(52.2% and 44.9%, respectively). A similar trend was observed in the cognitive risk perception
proportions. The percentages of respondents who reported as being “worried” or “spread
further” decreased gradually after survey 3. Cognitive risk perception proportions decreased
more rapidly than affective aspect, over time, from 52.6% and 62.8% in survey 3 to 9.0% and
44.9% in survey 5, respectively. At the beginning of the occurrences of tertiary and quaternary

cases, we identified high perceived risk in both the affective and cognitive aspects proportions.

Factors associated with the affective risk perception

Table 3 shows the association between variables and risk perception of MERS-CoV at the
affective dimension. The result showed that gender, age, educational attainment, perceived
economic status, area, presidential job approval rating, and party identification were
significantly associated with affective risk perception. Women (adjusted OR [aOR] 1.72-2.00;
95% confidence interval [CI] 1.14-2.86) were more likely to perceive MERS-CoV risk at

affective dimension, which decreased with time, and subsequently increased again. Groups of
12
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older than 40 years were less aware of the risk (aOR 0.74-0.98; 95% CI 0.39-2.27) in survey
1; however, they perceived the risk more over time (aOR 2.84-3.29; 95% CI 1.27-6.66). The

association of education with affective risk perception was non-significant except university

degree in the overall survey (aOR 0.73; 95% CI 0.55-0.96). Lower economic status and those
living in metropolitan cities paid more attention to the affective risk of MERS-CoV in the

overall model. Those who disapproved of the president and the ruling party had higher risk

perception at the affective dimension; the peak of disapproval was found in survey 2.

Table 3 Factors associated with affective risk perception of MERS-CoV

Overall  Survey 1* Survey2  Survey3  Survey4  Survey 5
Variables aOR aOR aOR aOR aOR aOR
95% CI)  (95%CI) (95%CI) (95%CI) (95%CI) (95% CI)
Gender
Male 1.00 1.00 1.00 1.00 1.00 1.00
Female 1.78" 1.97 1.83" 1.72* 1.72" 2.00"
(1.49-2.13) (1.35-2.88) (1.26-2.66) (1.14-2.60) (1.26-2.42) (1.40-2.86)
Age (years)
19-29 1.00 1.00 1.00 1.00 1.00 1.00
30-39 1.76" 1.51 0.80 1.81 2.19* 3.21°
(1.30-2.40) (0.77-2.95) (0.41-1.56) (0.94-3.46) (1.17-4.10) (1.76-5.85)
40-49 1.57 0.74 0.76 1.60 1.72 3.00"
(1.17-2.10)  (0.39-1.42) (0.40-1.45) (0.88-2.90) (0.95-3.11) (1.64-5.51)
50-59 1.36 0.89 0.58 1.85 1.10 2.93*
(1.00-1.84) (0.46-1.72) (0.30-1.11) (0.96-3.55) (0.59-2.03) (1.54-5.54)
60-69 1.35 0.93 0.73 1.42 0.86 3.29*
(0.95-1.92) (0.44-1.95) (0.34-1.56) (0.69-2.93) (0.42-1.75) (1.62-6.66)
=70 1.67 0.98 0.66 2.60" 1.55 2.84"
= (1.13-2.48) (0.43-2.27) (0.28-1.52) (1.13-5.98) (0.71-3.38) (1.27-6.36)
Educational attainment
Middle school or below 1.00 u.a 1.00 1.00 1.00 1.00
High school 0.78 wa 0.68 1.25 0.66 0.68
(0.60-1.01) (0.39-1.19)  (0.74-2.09) (0.40-1.08) (0.41-1.15)
University 0.73" wa 0.64 1.22 0.59 0.60
(0.55-0.96) (0.36-1.15)  (0.68-2.17) (0.34-1.03) (0.34-1.07)
Graduate school 0.77 wa 0.89 0.94 0.67 0.64
(0.52-1.12) (0.38-2.05)  (0.44-2.00) (0.30-1.49) (0.31-1.35)
Occupation
Unemployed 1.00 1.00 1.00 1.00 1.00 1.00
Farming / fishery 0.89 0.65 0.99 0.65 1.53 0.69
(0.55-1.42) (0.25-1.69) (0.35-2.81) (0.23-1.85) (0.62-3.78) (0.27-1.08)
Self-employed 0.84 1.00 0.90 0.56 1.53 0.68
(0.61-1.17) (0.51-1.93) (0.47-1.72) (0.28-1.11) (0.78-3.03) (0.36-1.31)
Blue-collar 1.21 1.63 1.20 1.08 2.08 0.84
(0.87-1.70) (0.81-3.29) (0.59-2.45) (0.54-2.18) (1.0-4.35) (0.44-1.64)
13
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1

2

3

4 . 1.10 1.34 1.26 0.86 1.84 0.81

5 White-collar (0.81-1.51)  (0.71-2.56) (0.68-2.35) (0.44-1.68) (0.92-3.66) (0.44-1.46)

? Homemaker 1.03 1.42 1.01 1.01 1.81 0.62
(0.74-1.44) (0.72-2.80) (0.53-1.92) (0.49-2.09) (0.89-3.67) (0.32-1.18)

g Student 1.01 0.61 0.55 0.78 1.66 1.46

10 (0.66-1.54) (0.25-1.50) (0.24-1.30) (0.33-1.85) (0.64-4.34) (0.64-3.33)

11 Perceived economic status

12 Upper 1.00 1.00 1.00 1.00 1.00 1.00

13 Upper middle 1.91" 1.06 1.95 1.71 2.20 2.14

14 (1.05-3.50) (0.31-3.65) (0.59-6.48) (0.63-4.70) (0.62-7.85) (0.51-8.93)

15 Middle 1.84" 1.06 1.83 1.91 2.60 1.84

16 (1.03-3.27) (0.32-3.48) (0.57-5.89) (0.74-4.96) (0.79-8.55) (0.46-7.35)

17 Lower middle 2.14" 1.02 1.97 2.12 2.94 2.30

18 (1.19-3.85) (0.31-3.38) (0.60-6.47) (0.81-5.58) (0.88-9.78) (0.56-9.40)

19 Lower 2.28" 1.20 2.24 2.78* 3.45" 1.98

20 (1.25-4.14) (0.35-4.11) (0.66-7.64) (1.10-7.65) (1.02-11.69) (0.48-8.14)

21 MERS-CoV affected area

22 Non-affected area 1.00 1.00 1.00 1.00 1.00 1.00

23 0.92 1.32 1.10 0.93 1.01 0.74

24 Affected area (0.77-1.09)  (0.94-1.85) (0.76-1.59) (0.65-1.32) (0.71-1.43) (0.53-1.02)

25 Residential area

;? Non-metropolitan 1.00 1.00 1.00 1.00 1.00 1.00

28 Metropolitan 1.26" 0.80 1.15 1.83" 0.99 1.19

29 (1.04-1.54) (0.53-1.21) (0.77-1.72) (1.21-2.76) (0.66-1.49) (0.82-1.74)

30 Presidential job approval

31 rating

32 Approval 1.00 1.00 1.00 1.00 1.00 1.00

33 Disapproval 2.63" 2.35" 3.117 2.19* 2.69" 2.88"

34 (2.17-3.20) (1.56-3.54) (2.07-4.67) (1.44-3.33) (1.81-4.01) (1.93-4.30)

35 No opinion 1.59" 2.28" 2.40* 0.86 1.78 1.74

36 (1.19-2.12)  (1.31-3.96) (1.32-4.37) (0.49-1.53) (0.93-3.41) (0.97-3.14)

37 Party identification

38 Ruling party 1.00 1.00 1.00 1.00 1.00 1.00

39 o 1.68° 0.95 2.06" 237" 1.15 1.56"

40 Opposition party (1.36-2.08) (0.60-1.50) (1.30-3.25) (1.48-3.79) (0.75-1.76) (1.01-2.40)

H . 1.19 1.27 1.17 1.64° 0.98 1.07

42 No opinion (0.98-1.44) (0.86-1.89) (0.78-1.74) (1.10-2.46) (0.66-1.46) (0.72-1.60)

Zi MERS—COY, Middle East Respiratory Sypdrome Cpronavirus; aOR: adj}lsted odds ratio, CI: confidence interval,

45 u.a.: unavailable data; * P < 0.05. *Educational attainment was all investigated except survey 1.

46

2; Factors associated with the cognitive risk perception

gg Unlike the cognitive risk perception, no difference was found by gender in the cognitive risk

51

52 perception (Table 4). Furthermore, respondents aged >30 years were consistently less aware of

53

54 the cognitive risk during MERS-CoV epidemic. Generally, no not statistically significant

55

g? association was found with educational attainment, occupation, perceived economic status,

?2 MERS-CoV affected area, and metropolitan area. Similar to the affective dimension, those who

60

14
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disapproved of the president and the ruling party had higher risk perceptions at the cognitive

dimension.

BMJ Open

Table 4 Factors associated with cognitive risk perception of MERS-CoV

Overall Survey 2 Survey 3 Survey 4 Survey 52
Variables aOR aOR aOR aOR aOR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Gender
Male 1.00 1.00 1.00 1.00 1.00
Female 0.98 1.14 0.97 0.81 1.19
(0.80-1.20) (0.73-1.70) (0.64-1.46) (0.54-1.21) (0.63-2.25)
Age (years)
19-29 1.00 1.00 1.00 1.00 1.00
30-39 0.76 0.26" 1.26 0.91 0.84
(0.55-1.05) (0.13-0.54) (0.67-2.37) (0.47-1.75) (0.33-2.11)
40-49 0.64" 0.21" 0.99 0.81 0.65
(0.47-0.88) (0.10-0.42) (0.53-1.83) (0.42-1.57) (0.27-1.57)
50-59 0.44" 0.12* 1.19 0.35" 0.25"
(0.32-0.62) (0.06-0.25) (0.63-2.28) (0.17-0.72) (0.08-0.73)
60-69 0.30" 0.13* 0.35" 0.26" 0.17*
(0.20-0.46) (0.06-0.31) (0.16-0.77) (0.11-0.65) (0.04-0.69)
=70 0.26" 0.08" 0.61 0.20" 0.12°
- (0.16-0.44) (0.03-0.23) (0.26-1.41) (0.06-0.63) (0.02-0.65)
Educational attainment
Middle school or below 1.00 1.00 1.00 1.00 1.00
High school 0.81 0.58 1.41 0.45* 0.56
(0.58-1.13) (0.30-1.12) (0.75-2.68) (0.21-0.97) (0.20-1.55)
University 0.93 047" 2.11 0.73 0.42
(0.65-1.32) (0.24-0.95) (1.06-4.21) (0.34-1.57) (0.13-1.36)
Graduate school 0.92 0.12* 1.83 1.27 0.64
(0.58-1.46) (0.04-0.38) (0.78-4.34) (0.47-3.43) (0.17-2.37)
Occupation
Unemployed 1.00 1.00 1.00 1.00 1.00
Farming / fishery 1.51 1.72 1.52 3.04 1.12
(0.85-2.68) (0.59-5.06) (0.49-4.68) (0.93-1.0) (0.22-5.75)
Self-employed 0.94 1.08 0.92 1.76 0.31
(0.63-1.40) (0.49-2.35) (0.43-1.96) (0.70-4.38) (0.09-1.12)
Blue-collar 1.22 1.38 1.07 1.75 0.84
(0.81-1.84) (0.61-3.15) (0.51-2.22) (0.66-4.67) (0.28-2.56)
White-collar 1.05 1.46 0.94 1.64 0.56
(0.72-1.52) (0.71-3.02) (0.48-1.87) (0.68-3.95) (0.21-1.55)
Homemaker 1.22 1.23 1.37 1.86 0.85
(0.81-1.83) (0.55-2.74) (0.65-2.92) (0.71-4.92) (0.29-2.50)
Student 0.81 0.68 0.78 1.01 0.47
(0.51-1.30) (0.26-1.75) (0.33-1.84) (0.34-2.98) (0.12-1.84)
Perceived economic status
Upper 1.00 1.00 1.00 1.00 ua
Upper middle 0.96 1.17 0.71 0.71 wa
(0.51-1.81) (0.34-4.05) (0.27-1.85) (0.19-2.61)
Middle 0.81 1.26 0.59 0.86 wa
(0.44-1.47) (0.39-4.05) (0.25-1.40) (0.26-2.87)
15
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1
2
3
4 : 1.22 1.76 0.98 1.13
5 Lower middle (0.66-2.25)  (0.53-5.86)  (0.40-2.38)  (0.33-3.88) ua
? Lower 1.06 2.22 0.82 112 i
(0.57-1.99)  (0.64-7.74)  (0.32-2.12) (0.32-4.0)

g MERS-CoV affected area
10 Non-affected area 1.00 1.00 1.00 1.00 1.00

1.05 1.43 0.79 1.02 1.18
1; Affected arca (0.86-1.28)  (0.942.19)  (0.54-1.16)  (0.69-1.52)  (0.66-2.11)
13 Residential area
14 Non-metropolitan 1.00 1.00 1.00 1.00 1.00
15 Met lit 0.91 0.57" 1.34 1.08 0.69
16 ctropotitan (0.72-1.14)  (0.35-0.93)  (0.84-2.12)  (0.67-1.75)  (0.38-1.33)
17 Presidential job approval
18 rating
19 Approval 1.00 1.00 1.00 1.00 1.00
20 . 3.55" 5.41° 3.00 377" 4.05°
21 Disapproval (2.77-4.55)  (3259.01)  (1.96-4.59%)  (2.13-6.68)  (1.44-11.41)
22 . 175" 2.00 0.94 3.26 1.55
23 No opinion (122-2.52)  (0.96-4.16)  (0.49-1.80)  (1.46-7.30)  (0.37-6.45)
;g Party identification
2% Ruling party 1.00 1.00 1.00 1.00 1.00
27 Opposition party 1.38" 2.01* 1.86" 1.09 1.08
28 (1.09-1.75)  (1.19-3.39)  (1.21-2.88)  (0.65-1.84)  (0.48-2.45)
29 No opinion 1.23 1.55 1.82" 0.79 0.91
30 (0.98-1.55)  (0.97-2.48)  (1.20-2.76)  (0.47-1.34)  (0.40-2.08)
31 MERS-CoV, Middle East Respiratory Syndrome Coronavirus; aOR: adjusted odds ratio, CI: confidence interval,
32 u.a.: unavailable data; * P < 0.05. *There was small sample size of those who perceived societal-level risk those in
33 the upper economic level in survey 5, the perceived household economic status was excluded from the survey 5
34 model.
35
36
37 DISCUSSION
38
ig The aims of the present study were to explore the differences in risk perception at affective and
41
42 cognitive dimension and examine the relationship between trust in government and the both
43
44 risk perceptions. To do this end, we investigated the pattern of affective and cognitive risk
45
j? perception proportions during MERS-CoV epidemic, respectively; analyzed the correlations of
jg presidential job approval rating, party identification and risk perceptions (affective and
50
51 cognitive).
52
53
54
gg First, we found that affective risk perception responded faster and lasts longer. The affective
57
58 risk perception proportions were always higher than at the cognitive dimension. Risk
59
60
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perception increased with new generations of transmission, such as with the tertiary and
quaternary infection. Both risk perceptions tended to decrease over time and the cognitive risk

perception declined more rapidly.

However, our results are inconsistent with previous studies that affective reaction tends to
appear in early epidemic periods. '? 17 Relevant research in risk perception have proposed that
affective reaction is fast, efficient, automatic, experiential compared to cognitive reaction. 416
We can consider the possibility that damaged trust in government as a responsible risk manager
may had further evoked the emotional risk perception. 8° 2325 While the affective or cognitive
reaction do not individually make an impact on the different stages of epidemic; however, they
can affect it together, simultaneously, indicating both affective and cognitive risk perceptions.
1211726 29 Additional research is needed to understand why the affective risk perception was
higher and lasted longer than that of the cognitive risk perception during MERS-CoV epidemic

in South Korea.

Second, our study shows that low trust in government had influenced both affective and
cognitive risk perceptions. We tried to assess the competence-based trust using presidential job
approval rating. After party identification was adjusted, we examine correlation with trust and
risk perception. It is consistent with previous studies that trust in government could shape the
public's risk perception (both affective and cognitive). 2! 222627 However, the previous studies
have not distinguished between affective and cognitive reaction when evaluating the impact of
trust regarding contagious diseases during outbreaks. 3 12 23 24 28-30 OQur findings suggest that
trust in government is correlated with both affective and cognitive risk perception and it is
important to understand the relationship between trust in government and two different aspects

of risk perceptions. Those who did not support the president were reported to have had higher

17
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risk perception in both the affective and cognitive levels. In the group that did not approve of
the president, the probabilities of risk perception were higher at the cognitive dimension than
at affective dimension. In the early days of the MERS-COV outbreak, the government did not
specify details regarding scientifically uncertain information in order to reduce public anxiety
over the crisis, nor did the government disclose which hospitals the confirmed patients had
visited. This resulted in increased public distrust in the government. #3589 Similar pattern of
distrust in the government was associated with the spread of infection, during the outbreak of
Ebola.3* 35 Those who disapproved of the ruling party had also higher risk perceptions.
Identification of party is can be classified in the political aspect of trust. 3¢ It need to investigate

further comprehensive understanding of trust's effect on risk perception.

Third, we found that gender, age, perceived economic status, residential area, party
identification correlated significantly with risk perception. According to multiple logistic
regression analyses, being female was predisposed to greater risk perception at the affective
risk perception, but not at the cognitive dimension. Previous studies that investigated risk
perception by gender also showed that a lower risk perception was associated with the male
gender.3 28 3739 Possible explanation for lower perception of risk by male are that male have
more to gain from risky behaviors. 4° However, previous studies did not distinguish between
the level of risk perception. Further research is needed to determine why the same female group
showed differences in perceived risk for affective and cognitive levels. The older the
respondents, the lower the perceived cognitive dimension, but the opposite occurred weakly at
the affective risk perception. The correlation with age and affective risk perception was not
significant in the most model (survey 1, survey 2, survey 3, survey 4 models). We found that

the higher the age, the higher president's job approval rating. The effect of trust may lead to a

18
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reduction in the cognitive risk perception among older respondents. Further research is needed

as to why the effect of trust in government had not been shown in the affective risk perception.

Given that some hierarchy-specific trends in income level were observed only in the overall
model of personal-level risk perception, these results consistent with previous studies. 4143

The location effect on risk perception also was evaluated in this study, however it was not clear
the correlate with risk proximity and risk perception. #* There were no significant differences
in the proportions of those with risk perception according to the major socioeconomic
characteristics (education, income level, occupation). It is necessary to further investigate the

correlation with demographic factors and risk perception.

This study, which used a serial cross-sectional study design had some limitations. First, the
study used a cross-sectional study design. Thus, causal relations between personal
characteristics and risk perceptions could not be determined—rather, it could only suggest their
relevance. Second, this study could not evaluate the intensity of risk perception, because it only
included questions focusing on whether or not participants recognized the risk at the different
levels. It would be useful to evaluate risk perceptions of respondents qualitatively if questions
about the circumstances and characteristics of risk perception were surveyed in future studies.
Third, because of the rapidly evolving epidemic, this study could not evaluate the validity of
the questionnaire using a test-retest design. Fourth, small sample size of some variables once
stratified, i.e. perceived household economic status, led to the exclusion of major

socioeconomic characteristics from further analyses.

Conclusions

19
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This study is the first to evaluate the differences in risk perception at affective and cognitive

dimension and the relationship between trust in government and the both risk perceptions.

oNOYTULT D WN =

9 during the MERS-CoV outbreak in South Korea; and also reported various factors influencing
risk perception. We found that affective risk perception responded faster and lasts longer; and
14 low trust in government had influenced both affective and cognitive risk perceptions. Quality
16 of risk communication can create conditions for modulating the easy spread of emerging
18 contagious diseases. To prevent the failure of epidemic management, further efforts are needed
to understand the mechanism behind the general public’s risk perception by the governmental
23 public health sector as well as by the society of academy. Planning and implementation of
25 strategies that consider the risk awareness mechanism will be a significant step in the right

direction during national infectious disease crises.
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Figure 1 Epidemiologic curve of MERS-CoV, timing of surveys, and personal and societal
level of risk perception
MERS-CoV, Middle East Respiratory Syndrome Coronavirus
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Questionnaire

Affective risk perception
Recently, the number of MERS patients, suffering from Middle East respiratory syndrome is increasing in Korea.
“How much worried are you that you could get MERS?”

1. Very much concerned

2. Somewhat concerned

3. Not that concerned

4. Not concerned at all

Cognitive risk perception
“Do you think MERS epidemic will settled down in the next few days or spread further?”
1. Will settle down

2. Will spread further

Trust in government (presidential job approval rating)
“Do you approve or disapprove of the way President Park Geun-hye is handling her job as president?”
1. Approval

2. Disapproval

Party identification

“These days, there are Saenuri Party, New Politics Alliance for Democracy, and Justice party in South Korea?”
1. Saenuri Party
2. New Politics Alliance for Democracy
3. Justice party

4. Other parties

Occupation
“What is your occupation?”
1. farming/forestry/fishery

2.  Self-employed

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 31 of 33 BMJ Open

1

2

3

: 3. Blue collar (Sales/services, Functional/skilled workers, general workers)
6 4. White collar (office/technical position, management, professional/freelancer)
7

) 5. Homemaker

9 6. Student

10

11 7.  Unemployed

12

13 8. Retired

14

15 9. Other

16

17

18 Perceived economic status

19

20 “If you divide the standards of living of Korean people into five levels: High, Medium high, Medium, Medium
21 low, and Low, where do you think your standard of living belongs?”
22

23 1. Upper

24 2. Upper middle

25

26 3. Meddle

27 .

28 4. Lower middle

29 5. Lower

30

31

32

33 Educational attainment

34 . .

35 “What is the highest degree or level of school you have completed?”
36 1. Middle school or below

37

38 2. High school

39 L

40 3. University

4 4. Graduate school

42

43

44

45 Area

46 . : . o .
47 Which region you live in? Please tell me based on your address. *I don't have your location information because
48 we've randomly generated your telephone number.

49 1. Seoul

50

51 2. Busan

52

53 3. Daegu

54

55 4. Incheon

56 5. Gwangju

57

58

59 2

60
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6. Daejeon

7. Ulsan

8. Sejong

9. Gyeonggi
10. Gangwon
11. Chungbuk
12. Chungnam
13. Jeonbuk
14. Jeonnam
15. Gyeongbuk
16. Gyeongnam
17. Jeju
Age
What is your age?
Gender
What is your gender?

1. Male
2. Female
3
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ABSTRACT

Objectives: This study aimed to assess the affective and cognitive risk perceptions in the
general population of Middle East respiratory syndrome (MERS) during the 2015 MERS
coronavirus (MERS-CoV) outbreak in South Korea and the influencing factors.

Design: Serial cross-sectional design with four consecutive surveys.

Setting: Nationwide general population in South Korea.

Participants: Overall 4,010 respondents (aged 19 years) from the general population during
the MERS-CoV epidemic were included.

Primary and secondary outcome measures: The main outcome measures were 1) affective
risk perception, 2) cognitive risk perception, and 3) trust in the government. Multivariate
logistic regression models were used to identify factors (demographic, socioeconomic, area,
political orientation) associated with risk perceptions.

Results: Both affective and cognitive risk perceptions decreased as the MERS-CoV epidemic
progressed. Proportions of affective risk perception were higher in all surveys and slowly
decreased compared to cognitive risk perception over time. Females (adjusted OR [aOR] 1.72-
2.00; 95% confidence interval [CI] 1.14-2.86) and lower self-reported economic status
respondents were more likely to perceive the affective risk. The older the adults, the higher the
affective risk perception, but the lower the cognitive risk perception compared to younger
adults. The respondents who had low trust in the government had higher affective (aOR 2.19-
3.11; 95 CI 1.44-4.67) and cognitive (aOR 3.55-5.41; 95 CI 1.44-9.01) risk perceptions.
Conclusions: This study suggests that even if cognitive risk perception is dissolved, affective
risk perception can continue during MERS-CoV epidemic. Risk perception associating factors
(i.e. gender, age, self-reported economic status) appear to be noticeably different between
affective and cognitive dimensions. It also indicates that trust in the government influence not

only affective risk perception but also cognitive risk perception. There is a need for further
2
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efforts to understand the mechanism regarding the general public’s risk perception for effective

risk communication.

Keywords: Middle East respiratory syndrome coronavirus, risk and perception, epidemics,
surveys
STRENGTHS AND LIMITATIONS OF THIS STUDY:
® This is the first study to evaluate the difference in risk perception between the
affective and cognitive dimensions during MERS-CoV outbreak in South Korea.
® We used four consecutive cross-sectional surveys using nationwide representative
samples.
® The validity of the questionnaire used in the survey was not evaluated because of the
urgency of the outbreak.
® This study could not confirm causal relationship between personal characteristics and

risk perception due to the limitation of the cross-sectional study design.
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BACKGROUND

Newly emerging contagious diseases have created a novel chance to examine how people
perceive risk during an epidemic. In South Korea, since the occurrence of the index case of
Middle East respiratory syndrome (MERS) on May 20, 2015, a total of 186 persons were
diagnosed with the disease, 38 of whom had died, and 16,693 patients were quarantined.! The
epidemic of MERS coronavirus (MERS-CoV) has had its largest outbreak outside of the
Middle East in South Korea.> The occurrence of multiple transmissions after the first secondary
infection and the failure of the government on risk communication resulted in the increased
concern of the general public. 3¢ The Korean government did not disclose timely information
about the outbreak of MERS-CoV, such as lists of affected medical institutions. 7 Due to
increased public anxiety about MERS-CoV, the trust in the Korean government had fallen and

the image of the Korean president as a leader had been damaged. 3°

During contagious disease epidemics, perceived risk can have a significant impact on
precautionary behaviors that might affect disease transmission.!%-12 A relevant empirical study
emphasized that informing public about the disease outbreak, such as the Ebola virus, could
reduce worry about contracting the virus and take more preventive measures. * The evaluation
of public risk perception of disease helps us to know what knowledge the public needs.
Therefore, understanding characteristics of risk perception and factors relating to how people

perceive the risk is important in terms of minimizing the impact of spread of infectious disease.

Given that external stimuli are extreme events, two different reactions can occur: the affective
reaction (risk-as-feelings) and cognitive reaction (risk-as-analysis). 416 Previous studies
suggest that affective reaction is quick, intuitive, automatic, while cognitive reaction is slow,

deliberate, and probably calculative. In the early phase of the outbreak, people may experience
4
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challenges when attempting to quantify the risk, which may lead to an affective reaction.!? 7

In contrast, cognitive reaction may occur during the late stage of the epidemic.

Most people may not conduct deliberate risk analysis when they cope with lack of knowledge
about risk, such as new disease outbreak, but rely on simple heuristics. !® 1° Heuristic processing
can be understood as simple decision rule of thumb or mental shortcut that can reduce the
complexity of decision making. When risk management decisions are needed, trust in the
institutions can be used as one of the heuristics. 2° People having trust in the responsible risk
manager, such as the government, may perceive less risk in a particular situation than people
not having trust. 2! 22 Regarding the MERS epidemic in South Korea, less trust in the
government affected increasing number of individuals® risk perception. 23->Trust is known to

be related not only to cognitive risk perception but also to affective risk perception. 26 27

However, when assessing the influence of trust in risk perception, many studies have not
distinguished between affective and cognitive reaction regarding contagious diseases during
outbreaks. 3 1223 24 28-30We hypothesized that (1) affective risk perception would increase and
decrease faster than cognitive risk perception over time and that (2) low trust in government

would be related with high risk perception (both affective and cognitive).

METHODS

Participants

Between June 9 and July 2, 2015, a total of 4,010 participants who were older than 19 years
were monitored using a serial cross-sectional study design in four consecutive surveys,
covering the MERS epidemic. All surveys were conducted using mobile (85%) or landline

15%) random digit dialing numbers in eight regions which was representative of nationwide.
g g g g p
5
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Samples were selected post-stratification by gender, age, and province. The total number of

weighted cases in this survey equals the total number of unweighted cases at the national level.

oNOYTULT D WN =

9 The weights were normalized in order to calculate proportions and ratios; however; not for
estimating the number of the subtotal populations. Trained interviewers conducted all
14 interviews using computer assisted telephone interviewing (CATI). The first survey was
16 conducted between June 9 and 11, 2015 after the June 1, 2015 occurrence of the first tertiary
18 infected case. The last was conducted just two days before the last confirmed patient on July
4, 2015. The surveys were conducted by Gallup Korea, an affiliation of Gallup International.
23 Details including period, number of respondents successfully interviewed, and response rate

25 for each of the four surveys are provided in Table 1.

30 Table 1 Details of four consecutive surveys regarding the 2015 MERS-CoV outbreak in South
31 Korea

32 Number of

33 respondents

34 Number of respondents successfully

Survey period sampled interviewed Response rate (%)

1 June 9-11 5,482 1,002 18.3
2 June 16-18 5,585 1,000 17.9
40 3 June 23-25 5,680 1,004 17.7
4 June 30 to July 2 5,345 1,004 18.8

MERS-CoV, Middle East respiratory syndrome coronavirus

48 Demographic factors evaluated as respondents’ characteristics included gender, age,
educational attainment, occupation, self-reported household economic status, residential area,
53 and trust in president, party identification. Age was classified in to 6 levels (19-29, 30s, 40s,
55 50s, 60s, 70 years and older). Educational attainment was classified into four levels (less than
57 middle school, high school, university, graduate school or higher). Occupation was classified

as either unemployed, farming and fishery, self-employed, blue-collar worker, white-collar

6
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worker, full-time Homemaker, or student. Self-reported household economic status was
classified into five levels (lower, lower middle, middle, upper middle, upper). Respondents
were classified as either metropolitan or non-metropolitan residents; and distinguished by
whether they resided in an area where MERS had occurred or not. Party identification was
classified based on the support for the political parties. Support for the party identification was
assessed based on alignment either with the ruling party, with the opposition party, or no

opinion.

Survey instruments

The interviews were conducted based on two aspects of the risk perception, which are affective
and cognitive risk perceptions (Supplementary file). Affective risk perception was assessed
using the question “How much worried are you that you could get MERS?” Responses were
assessed on a four-point scale, with four points indicating “very worried” and one point
indicating “not worried at all” (reclassified as 1-2 points = “not worried”; 3—4 points =
“worried”). Affective risk perception proportion was defined as the number of participants who
were “worried” by the number of eligible respondents. Cognitive risk perception was evaluated
using the question “Do you think MERS epidemic will settled down in the next few days or

29 ¢

spread further?” and required the following responses: “will settle down,” “will spread further”.
Cognitive risk perception proportion was defined as the number of participants whose response
was “will spread further” by the number of eligible respondents. Trust in government was
assessed using presidential job approval rating. Trust in government includes expectations of
government's competence to prevent people from risk and develop and implement follow-up
measures. 3! This trust concept can be termed competence-based trust. 3233 We tried to assess

the competence-based trust in the government using presidential job approval rating.

Presidential job approval was evaluated using the question “Do you approve or disapprove of

7
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the way President Park Geun-hye is handling her job as president?”” and required the following
responses: “approval”, “disapproval”. The development of questionnaires on risk perception
and trust in the government had not gone through a validity procedure due to the urgency of
the outbreak. We also imposed survey items on existing questionnaire developed by Gallup

Korea, an affiliation of Gallup International.

Analysis

Response rates according to affective or cognitive risk perceptions were calculated over time.
Univariate analyses using chi-square test were performed in the four consecutive surveys,
entirely and respectively, to identify the relationships between risk perception and each
demographic variable. We used multivariable logistic regression analyses to explore factors
influencing risk perceptions (affective and cognitive) in the four surveys, entirely and
respectively. Multivariable logistic regression model was adjusted for gender, age, educational
attainment, occupation, self-reported household economic status, affected area, residential area,
presidential job approval, and party identification. The self-reported household economic status
was excluded in survey 4 model with cognitive risk perception. These exclusions were because
there was small sample size of those who perceived cognitive risk in the upper economic level
in survey 4. Missing values of any variable were <2.7%. Using logistic regression analysis for
each affective and cognitive risk perception, “y = 1’ was used respectively when “worried” in

affective and when “spread” in cognitive, otherwise “y = 0” was used.

This study was reviewed and approved by the Institutional Review Board (IRB) of Seoul
Metropolitan Government—Seoul National University Boramae Medical Center (IRB No.

20190515/07 - 2019 - 11/062). The need for informed consent was waived by the board.

8
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No patient or public was involved in the design or planning of this study.

RESULTS

Demographic factors

The general characteristics of the participants are shown in Table 2. There were no statistically
significant differences between surveys except self-reported economic status, affective risk
perception, cognitive risk perception. Nearly half of the participants were female, aged <50
years, educated up to high school or below, from the affected area, and showed disapproval of
the president or the ruling party. Majority of the participants were employed, of middle

economic status, and metropolitan. More than half of participants were worried but had views

that the epidemic would subside.

Table 2 Basic characteristics of the participants

Variables Overall Survey 1 Survey 2 Survey 3 Survey 4

Gender

Male 49.5 49.4 49.6 49.7 49.5

Female 50.5 50.6 50.4 50.3 50.5
Age (years)

19-29 17.6 18.2 17.1 17.8 17.3

30-39 18.6 18.2 18.5 18.8 19.1

40-49 21.7 20.7 22.5 21.5 22.1

50-59 19.6 20.0 19.4 19.4 19.7

60-69 13.0 14.0 13.1 11.8 13.1

>70 9.4 8.9 9.4 10.8 8.7
Educational attainment

Middle school or below 15.1 13.6 15.4 15.7 15.6

High school 28.1 27.2 28.9 27.5 29.0

University 50.2 53.9 48.5 50.0 48.4

Graduate school 6.6 53 7.2 6.8 7.0
Occupation

Unemployed 8.7 8.9 8.7 7.8 93

Farming / fishery 39 3.6 32 5.0 3.6

9
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Self-employed 15.3 13.6 14.1 18.7 14.7

Blue-collar 11.7 11.8 12.4 10.8 11.7

White-collar 28.2 28.9 26.8 29.1 28.0

Homemaker 233 23.1 26.1 19.6 243

Student 9.1 10.1 8.7 9.0 8.4
Self-reported economic status™

Upper 1.8 1.9 1.9 2.1 1.2

Upper middle 10.9 13.0 11.4 8.5 10.8

Middle 42.8 44.5 43.0 39.3 44.5

Lower middle 25.7 242 26.6 27.5 24.6

Lower 18.8 16.4 17.1 22.6 18.9
MERS-CoV affected area

Non-affected area 48.8 47.6 49.5 49.0 49.0

Affected area 51.2 524 50.5 51.0 51.0
Residential area

Non-metropolitan 293 28.4 28.4 29.2 31.0

Metropolitan 70.7 71.6 71.6 70.8 69.0
Presidential job approval rating

Approval 323 33.1 29.1 32.6 342

Disapproval 58.6 57.6 60.6 58.4 57.9

No opinion 9.1 9.3 10.3 9.0 7.9
Party identification

Ruling party 39.8 39.9 39.7 39.6 40.2

Opposition party 28.6 26.2 28.5 29.4 30.2

No opinion 31.6 339 31.8 31.0 29.6
Affective risk perception®

Worried 53.8 55.0 62.8 522 44.9

Not worried 46.2 45.0 37.2 47.8 55.1
Cognitive risk perception*

Spread further 30.3 354 52.6 26.3 9.0

Settle down 69.7 64.6 47.4 73.7 91.0

* P < 0.05 calculated by chi-square test; u.a.: unavailable data; MERS-CoV, Middle East respiratory syndrome
coronavirus.

Epidemic curve and time trends of risk perception

Figure 1 reports how the outbreak proceeded, with three overlapping transmission periods, the
timing of the four independent surveys, and the risk perception rates. Differences were
investigated between affective and cognitive risk proportions throughout the epidemic periods.
Overall risk perception of the four surveys at affective proportion (53.8%) was nearly two times
higher than at cognitive dimension (30.3%). Affective risk perception proportions were always
higher than cognitive dimension during the present study periods. Of the affective risk

perception, proportion was initially high during survey 1 (55.0%), rose during survey 2 (62.8%),

10
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and declined again during surveys 3 and 4 (52.2% and 44.9%, respectively). A similar trend
was observed in the cognitive risk perception proportions. The percentages of respondents who

reported as being “worried” or “spread further” decreased gradually after survey 2. Cognitive

Page 12 of 32

risk perception proportions decreased more rapidly than affective aspect, over time, from 52.6%

and 62.8% in survey 2 to 9.0% and 44.9% in survey 4, respectively. At the beginning of the
occurrences of tertiary and quaternary cases, we identified high perceived risk in both the

affective and cognitive aspects proportions.

Factors associated with the affective risk perception

Table 3 shows the association between variables and risk perception of MERS-CoV at the
affective dimension. The result showed that gender, age, educational attainment, self-reported
economic status, area, presidential job approval rating, and party identification were
significantly associated with affective risk perception. Women (adjusted OR [aOR] 1.72-2.00;
95% confidence interval [CI] 1.14-2.86) were more likely to perceive MERS-CoV risk at
affective dimension, which decreased with time, and subsequently increased again. Groups of
older than 40 years were less aware of the risk (aOR 0.58-0.76; 95% CI 0.28-1.56) in survey
1; however, they perceived the risk more over time (aOR 2.84-3.29; 95% CI 1.27-6.66) in
survey 4. The association of education with affective risk perception was non-significant except
university degree in the overall survey (aOR 0.73; 95% CI 0.55-0.96). Lower economic status
and those living in metropolitan cities paid more attention to the affective risk of MERS-CoV
in the overall model. Those who disapproved of the president and the ruling party had higher

risk perception at the affective dimension; the peak of disapproval was found in survey 1.

Table 3 Factors associated with affective risk perception of MERS-CoV
Overall Survey 1 Survey 2 Survey 3 Survey 4

Variables aOR aOR aOR aOR aOR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
11
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Gender
Male 1.00 1.00 1.00 1.00 1.00
1.78" 1.83* 1.72* 1.72* 2.00"
Female
(1.49-2.13) (1.26-2.66) (1.14-2.60) (1.26-2.42) (1.40-2.86)
Age (years)
19-29 1.00 1.00 1.00 1.00 1.00
30-39 1.76" 0.80 1.81 2.19° 3.21°
(1.30-2.40) (0.41-1.56) (0.94-3.46) (1.17-4.10) (1.76-5.85)
40-49 1.57* 0.76 1.60 1.72 3.00"
(1.17-2.11) (0.40-1.45) (0.88-2.90) (0.95-3.11) (1.64-5.51)
50-59 1.36 0.58 1.85 1.10 2.93*
(1.00-1.84) (0.30-1.11) (0.96-3.55) (0.59-2.03) (1.54-5.54)
60-69 1.35 0.73 1.42 0.86 3.29*
(0.95-1.92) (0.34-1.56) (0.69-2.93) (0.42-1.75) (1.62-6.66)
~70 1.67" 0.66 2.60" 1.55 2.84"
- (1.13-2.48) (0.28-1.52) (1.13-5.98) (0.71-3.38) (1.27-6.36)
Educational attainment
Middle school or below 1.00 1.00 1.00 1.00 1.00
High school 0.78 0.68 1.25 0.66 0.68
(0.60-1.01) (0.39-1.19) (0.74-2.09) (0.40-1.08) (0.41-1.15)
University 0.73* 0.64 1.22 0.59 0.60
(0.55-0.96) (0.36-1.15) (0.68-2.17) (0.34-1.03) (0.34-1.07)
Graduate school 0.77 0.89 0.94 0.67 0.64
(0.52-1.12) (0.38-2.05) (0.44-2.00) (0.30-1.49) (0.31-1.35)
Occupation
Unemployed 1.00 1.00 1.00 1.00 1.00
Farming / fishery 0.89 0.99 0.65 1.53 0.69
(0.55-1.42) (0.35-2.81) (0.23-1.85) (0.62-3.78) (0.27-1.08)
Self-employed 0.84 0.90 0.56 1.53 0.68
(0.61-1.17) (0.47-1.72) (0.28-1.11) (0.78-3.03) (0.36-1.31)
Blue-collar 1.21 1.20 1.08 2.08 0.84
(0.87-1.70) (0.59-2.45) (0.54-2.18) (1.0-4.35) (0.44-1.64)
White-collar 1.10 1.26 0.86 1.84 0.81
(0.81-1.51) (0.68-2.35) (0.44-1.68) (0.92-3.66) (0.44-1.46)
Homemaker 1.03 1.01 1.01 1.81 0.62
(0.74-1.44) (0.53-1.92) (0.49-2.09) (0.89-3.67) (0.32-1.18)
Student 1.01 0.55 0.78 1.66 1.46
(0.66-1.54) (0.24-1.30) (0.33-1.85) (0.64-4.34) (0.64-3.33)
Self-reported economic status
Upper 1.00 1.00 1.00 1.00 1.00
Upper middle 1.91 1.95 1.71 2.20 2.14
(1.05-3.50) (0.59-6.48) (0.63-4.70) (0.62-7.85) (0.51-8.93)
Middle 1.84" 1.83 1.91 2.60 1.84
(1.03-3.27) (0.57-5.89) (0.74-4.96) (0.79-8.55) (0.46-7.35)
Lower middle 2.14" 1.97 2.12 2.94 2.30
(1.19-3.85) (0.60-6.47) (0.81-5.58) (0.88-9.78) (0.56-9.40)
Lower 2.28" 2.24 2.78" 345" 1.98
(1.25-4.14) (0.66-7.64) (1.10-7.65)  (1.02-11.69)  (0.48-8.14)
MERS-CoV affected area
Non-affected area 1.00 1.00 1.00 1.00 1.00
Affected area 0.92 1.10 0.93 1.01 0.74
(0.77-1.09) (0.76-1.59) (0.65-1.32) (0.71-1.43) (0.53-1.02)
Residential area
12
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Non-metropolitan 1.00
Metropolitan 1. éﬁf 54)
Presidential job approval rating
Approval 1.00
Disapproval @. 12 7?; 20)
No opinion L59°
(1.19-2.12)
Party identification
Ruling party 1.00
Opposition party 168"
(1.36-2.08)
No opinion 119
(0.98-1.44)

BMJ Open

1.00

1.15
(0.77-1.72)

1.00
3.11°
(2.07-4.67)
2.40°
(1.32-4.37)

1.00
2.06°
(1.30-3.25)
1.17
(0.78-1.74)

1.00

1.83"
(1.21-2.76)

1.00
2.19°
(1.44-3.33)
0.86
(0.49-1.53)

1.00
237
(1.48-3.79)
1.64"
(1.10-2.46)

1.00

0.99
(0.66-1.49)

1.00
2.69°
(1.81-4.01)
1.78
(0.93-3.41)

1.00
115
(0.75-1.76)
0.98
(0.66-1.46)
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1.00

1.19
(0.82-1.74)

1.00
2.88°
(1.93-4.30)
1.74
(0.97-3.14)

1.00
1.56°
(1.01-2.40)
1.07
(0.72-1.60)

MERS-CoV, Middle East respiratory syndrome coronavirus; aOR: adjusted odds ratio, CI: confidence interval,

* P<0.05.

Factors associated with the cognitive risk perception

Unlike the cognitive risk perception, no difference was found by gender in the cognitive risk

perception (Table 4). Furthermore, respondents aged >30 years were consistently less aware of

the cognitive risk during MERS-CoV epidemic. Generally, no not statistically significant

association was found with educational attainment, occupation, self-reported economic status,

MERS-CoV affected area, and metropolitan area. Similar to the affective dimension, those who

disapproved of the president and the ruling party had higher risk perceptions at the cognitive

dimension.

Table 4 Factors associated with cognitive risk perception of MERS-CoV

Overall Survey 1 Survey 2 Survey 3 Survey 4°
Variables aOR aOR aOR aOR aOR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Gender
Male 1.00 1.00 1.00 1.00 1.00
Fermale 0.98 1.14 0.97 0.81 1.19
(0.80-1.20)  (0.73-1.70)  (0.64-1.46)  (0.54-1.21) (0.63-2.25)
Age (years)
19-29 1.00 1.00 1.00 1.00 1.00
30-39 0.76 0.26" 1.26 0.91 0.84
(0.55-1.05)  (0.13-0.54)  (0.67-2.37)  (0.47-1.75)  (0.33-2.11)
40-49 0.64" 0.21" 0.99 0.81 0.65
(0.47-0.88)  (0.10-0.42)  (0.53-1.83)  (0.42-1.57)  (0.27-1.57)
50-59 0.44" 0.12" 1.19 0.35 0.25"
(0.32-0.62) (0.06-0.25) (0.63-2.28) (0.17-0.72) (0.08-0.73)
13
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60-69

>70

Educational attainment
Middle school or below

High school

University

Graduate school

Occupation
Unemployed

Farming / fishery

Self-employed
Blue-collar
White-collar
Homemaker

Student

Self-reported
status

Upper
Upper middle

Middle
Lower middle

Lower

MERS-CoV affected area
Non-affected area

Affected area

Residential area

Non-metropolitan

Metropolitan

Presidential job approval

rating
Approval

Disapproval

No opinion

Party identification
Ruling party
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economic

0.30°
(0.20-0.46)

0.26"
(0.16-0.44)

1.00
0.81
(0.58-1.13)
0.93
(0.65-1.32)

0.92
(0.58-1.46)

1.00
1.51
(0.85-2.68)
0.94
(0.63-1.40)
1.22
(0.81-1.84)
1.05
(0.72-1.52)
1.22
(0.81-1.83)
0.81
(0.51-1.30)

1.00
0.96
(0.51-1.81)

0.81
(0.44-1.47)

1.22
(0.66-2.25)
1.06
(0.57-1.99)

1.00

1.05
(0.86-1.28)

1.00

0.91
(0.72-1.14)

1.00
3.55°
(2.77-4.55)
1.75*
(1.22-2.52)

1.00

BMJ Open

0.13*
(0.06-0.31)
0.08"
(0.03-0.23)

1.00
0.58
(0.30-1.12)
0.47*
(0.24-0.95)
0.12*
(0.04-0.38)

1.00
1.72
(0.59-5.06)
1.08
(0.49-2.35)
1.38
(0.61-3.15)
1.46
(0.71-3.02)
1.23
(0.55-2.74)
0.68
(0.26-1.75)

1.00
1.17
(0.34-4.05)
1.26
(0.39-4.05)
1.76
(0.53-5.86)
2.22
(0.64-7.74)

1.00

1.43
(0.94-2.19)

1.00

0.57*
(0.35-0.93)

1.00

5417
(3.25-9.01)
2.00
(0.96-4.16)

1.00
14

0.35°
(0.16-0.77)

0.61
(0.26-1.41)

1.00
1.41
(0.75-2.68)
2.11
(1.06-4.21)

1.83
(0.78-4.34)

1.00
1.52
(0.49-4.68)
0.92
(0.43-1.96)
1.07
(0.51-2.22)
0.94
(0.48-1.87)
1.37
(0.65-2.92)
0.78
(0.33-1.84)

1.00
0.71
(0.27-1.85)

0.59
(0.25-1.40)

0.98
(0.40-2.38)
0.82
(0.32-2.12)

1.00

0.79
(0.54-1.16)

1.00

1.34
(0.84-2.12)

1.00
3.00
(1.96-4.59")
0.94
(0.49-1.80)

1.00

0.26°
(0.11-0.65)

0.20°
(0.06-0.63)

1.00
0.45*
(0.21-0.97)

0.73
(0.34-1.57)

1.27
(0.47-3.43)

1.00
3.04
(0.93-1.0)
1.76
(0.70-4.38)
1.75
(0.66-4.67)
1.64
(0.68-3.95)
1.86
(0.71-4.92)
1.01
(0.34-2.98)

1.00
0.71
(0.19-2.61)

0.86
(0.26-2.87)
1.13
(0.33-3.88)
.12
(0.32-4.0)

1.00

1.02
(0.69-1.52)

1.00

1.08
(0.67-1.75)

1.00
377
(2.13-6.68)
3.26
(1.46-7.30)

1.00

0.17°
(0.04-0.69)

0.12°
(0.02-0.65)

1.00
0.56
(0.20-1.55)
0.42
(0.13-1.36)

0.64
(0.17-2.37)

1.00
112
(0.22-5.75)
0.31
(0.09-1.12)
0.84
(0.28-2.56)
0.56
(0.21-1.55)
0.85
(0.29-2.50)
0.47
(0.12-1.84)

1.00

1.18
(0.66-2.11)

1.00

0.69
(0.38-1.33)

1.00
4.05"
(1.44-11.41)
1.55
(0.37-6.45)

1.00



oNOYTULT D WN =

BMJ Open
Onposition part 1.38° 2.01° 1.86" 1.09 1.08
PP party (1.09-1.75)  (1.19-3.39)  (1.21-2.88)  (0.65-1.84)  (0.48-2.45)
. 1.23 1.55 1.82° 0.79 0.91
No opinion

(0.98-1.55)  (0.97-248)  (1.20-2.76)  (0.47-134)  (0.40-2.08)

MERS-CoV, Middle East respiratory syndrome coronavirus; aOR: adjusted odds ratio, CI: confidence interval,
u.a.: unavailable data; * P < 0.05. ®There was small sample size of those who perceived cognitive risk those in the
upper economic level in survey 4, the self-reported household economic status was excluded from the survey 4
model.

DISCUSSION

The aims of the present study were to explore the differences in risk perception at affective and
cognitive dimension and examine the relationship between trust in government and both risk
perceptions. To do this end, we investigated the pattern of affective and cognitive risk
perception proportions during MERS-CoV epidemic, respectively; analyzed the correlations of

presidential job approval rating and risk perceptions (affective and cognitive).

First, we found that affective risk perception responded faster and lasts longer. The affective
risk perception proportions were always higher than at the cognitive dimension. Risk
perception increased with new generations of transmission, such as with the tertiary and
quaternary infection. Both risk perceptions tended to decrease over time and the cognitive risk

perception declined more rapidly.

However, our results that affective reaction tends to decrease before cognitive reaction are
inconsistent with those of previous studies. !? 17 Relevant research in risk perception have
proposed that affective reaction is fast, efficient, automatic, experiential compared to cognitive
reaction. %1 We can consider the possibility that damaged trust in government as a responsible
risk manager might have further evoked the emotional risk perception. ® ® 2325 While the
affective or cognitive reaction do not individually have an impact on the different stages of the

epidemic; they can, however, affect it together, simultaneously, indicating both affective and
15
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cognitive risk perceptions. 12 17 26 29 Additional research is needed to understand why the
affective risk perception was higher and lasted longer than that of the cognitive risk perception

during MERS-CoV epidemic in South Korea.

Second, our study shows that low trust in government had influenced both affective and
cognitive risk perceptions. After party identification was adjusted for, we examined correlation
with trust and risk perception. It is consistent with previous studies that trust in government
could shape the public's risk perception (both affective and cognitive). 2! 2226 27 However, the
previous studies have not distinguished between affective and cognitive reaction when
evaluating the impact of trust regarding contagious diseases during outbreaks. 3 122324 28-30 Qur
findings suggest that trust in government is correlated with both affective and cognitive risk
perception and it is important to understand the relationship between trust in government and
two different aspects of risk perceptions. Those who did not support the president were reported
to have had higher risk perception in both the affective and cognitive levels. In the group that
did not approve of the president, the probabilities of risk perception were higher at the cognitive
dimension than at affective dimension. In the early days of the MERS-COV outbreak, the
government did not specify details regarding scientifically uncertain information in order to
reduce public anxiety over the crisis, nor did the government disclose which hospitals the
confirmed patients had visited. This resulted in increased public distrust in the government. 43
89 Similar patterns of distrust in the government was associated with the spread of infection,
during the outbreak of Ebola.?* 3% Those who disapproved of the ruling party had also higher
risk perceptions. Identification of party can be classified in the political aspect of trust. 3¢ There

is need to investigate further comprehensive understanding of trust's effect on risk perception.
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Third, we found that gender, age, self-reported economic status, residential area, party
identification correlated significantly with risk perception. According to multiple logistic
regression analyses, being female predisposed to greater risk perception at the affective risk
perception, but not at the cognitive dimension. Previous studies that investigated risk
perception by gender also showed that a lower risk perception was associated with the male
gender.3 28 3739 Possible explanation for lower perception of risk by male are that male have
more to gain from risky behaviors. 4° However, previous studies did not distinguish between
the level of risk perception. Further research is needed to determine why the same female group
showed differences in perceived risk for affective and cognitive levels. The older the
respondents, the lower the perceived cognitive dimension, but the opposite occurred weakly in
the affective risk perception. The correlation with age and affective risk perception was not
significant in most model (survey 1, survey 2, survey 3 models). After trust in government was
adjusted for, we found correlation between older age and lower cognitive risk perception.
Further research is needed as to why the effect of trust in the government had not been shown

in the affective risk perception.

Given that some hierarchy-specific trends in income level were observed only in the overall
model of affective risk perception, these results were consistent with previous studies. 4!-43

The location effect on risk perception also was evaluated in this study, but it was not clear the
correlation with risk proximity and risk perception. 4 There were no significant differences in
the proportions of those with risk perception according to the major socioeconomic
characteristics (education, income level, occupation). It is necessary to further investigate the

correlation with demographic factors and risk perception.
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This study, which used a serial cross-sectional study design had some limitations. First, the
study used a cross-sectional study design. Thus, causal relations between personal
characteristics and risk perceptions could not be determined—rather, it could only suggest their
relevance. Second, this study could not evaluate the intensity of risk perception, because it only
included questions focusing on whether or not participants recognized the risk at the different
levels. It would be useful to evaluate risk perceptions of respondents qualitatively if questions
about the circumstances and characteristics of risk perception were surveyed in future studies.
Third, because of the rapidly evolving epidemic, this study could not evaluate the validity of
the questionnaire using a test-retest design. Fourth, small sample size of some variables once
stratified (e.g., self-reported household economic status) led to the exclusion of major

socioeconomic characteristics from further analyses.

Conclusions

This study is the first to evaluate the differences in risk perception at affective and cognitive
dimension and the relationship between trust in the government and both risk perceptions
during the MERS-CoV outbreak in South Korea. The study also reported various factors
influencing risk perception. We found that affective risk perception responded faster and lasts
longer; and low trust in the government influenced both affective and cognitive risk perceptions.
Quality of risk communication can create conditions for modulating the easy spread of
emerging contagious diseases. To prevent the failure of epidemic management, further efforts
are needed to understand the mechanism behind the general public’s risk perception, the
governmental public health sector, as well as the society of academy. Planning and
implementation of strategies that consider the risk awareness mechanism will be a significant

step in the right direction during national infectious disease crises.
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Figure legends

Figure 1 Epidemiologic curve of MERS-CoV, timing of surveys, and affective and cognitive
risk perception
MERS-CoV, Middle East respiratory syndrome coronavirus
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Questionnaire

Affective risk perception
Recently, the number of MERS patients, suffering from Middle East respiratory syndrome is increasing in Korea.
“How much worried are you that you could get MERS?”
1. Very much worried
Somewhat worried

Not that worried

> wo>

Not worried at all

Cognitive risk perception
“Do you think MERS epidemic will settled down in the next few days or spread further?”
1. Will settle down

2. Will spread further

Trust in government (presidential job approval rating)

“Do you approve or disapprove of the way President Park Geun-hye is handling her job as president?”
1. Approval
2. Disapproval

Party identification

“These days, there are Saenuri Party, New Politics Alliance for Democracy, and Justice party in South Korea?”
1. Saenuri Party
2. New Politics Alliance for Democracy
3. Justice party

4. Other parties

Occupation

“What is your occupation?”
1. farming/forestry/fishery
2. Self-employed
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Blue collar (Sales/services, Functional/skilled workers, general workers)
White collar (office/technical position, management, professional/freelancer)
Homemaker

Student

Unemployed

Retired

Other

Self-reported economic status

“If you divide the standards of living of Korean people into five levels: High, Medium high, Medium, Medium

low, and Low, where do you think your standard of living belongs?”

1.
2.

a »~ »

Upper

Upper middle
Meddle
Lower middle

Lower

Educational attainment

“What is the highest degree or level of school you have completed?”

1.
2.

Area

Which region you live in? Please tell me based on your address. *I don't have your location information because

Middle school or below
High school
University

Graduate school

we've randomly generated your telephone number.

1.
2.

> w

Seoul
Busan
Daegu
Incheon

Gwangju
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6. Daejeon

7. Ulsan

8. Sejong

9. Gyeonggi
10. Gangwon
11. Chungbuk
12. Chungnam
13. Jeonbuk
14. Jeonnam
15. Gyeongbuk
16. Gyeongnam
17. Jeju
Age
What is your age?
Gender
What is your gender?

1. Male
2. Female
3
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. . Item .

Section/Topic 4 Recommendation Reported on page #

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 2
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4

Objectives 3 State specific objectives, including any prespecified hypotheses 5

Methods

Study design Present key elements of study design early in the paper

Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 5
collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 5

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 6-7
applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 6-7

measurement comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 | Explain how the study size was arrived at

Quantitative variables 11 | Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and
why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 7,8
(b) Describe any methods used to examine subgroups and interactions 7,8
(c) Explain how missing data were addressed 8
(d) If applicable, describe analytical methods taking account of sampling strategy
(e) Describe any sensitivity analyses 8

Results
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1

2 Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 6

i confirmed eligible, included in the study, completing follow-up, and analysed

5 (b) Give reasons for non-participation at each stage 8

6 (c) Consider use of a flow diagram

% Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 8,9
2 confounders

10 (b) Indicate number of participants with missing data for each variable of interest 8
1 Outcome data 15* | Report numbers of outcome events or summary measures 9
1; Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 10-14
14 interval). Make clear which confounders were adjusted for and why they were included

15 (b) Report category boundaries when continuous variables were categorized 10-14
16 (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

1; Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses

19 Discussion

;? Key results 18 | Summarise key results with reference to study objectives 14
22 Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 16-17
23 magnitude of any potential bias

24 Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 14-17
;2 similar studies, and other relevant evidence

27 Generalisability 21 Discuss the generalisability (external validity) of the study results 17
;g Other information

30 Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on

31 which the present article is based

32

gi *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

35

36 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
37 checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

gg http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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