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Objectives Patients with an infectious diseases during an outbreak can experience extreme fear
and traumatic events in addition to suffering from their medical illness. This study examined the
long-term impact of the outbreak of Middle East Respiratory Syndrome (MERS) in Korea, 2015
on the mental health of the survivors.

Methods Sixty-three survivors from MERS were recruited from a prospective cohort study at
six hospitals one year after the outbreak in 2015. The Korean-Symptom Check List 95 was admin-
istered to evaluate their psychiatric problems and analyzed according to the patient’s character-
istics and exposure to traumatic events during the outbreak.

Results A total of 63.5% of survivors suffered from significant psychiatric problems: post-trau-
matic symptoms (36.5%), sleep problems (36.5%), anxiety (34.9%), and depression (30.2%). Sur-
vivors with a history of a ventilator treatment during the MERS epidemic, a family member who
died from MERS, and a past psychiatric history showed higher post traumatic stress disorder,
anxiety, depression, and suicidality than people who do not have those histories.

Conclusion The study suggests that MERS survivors could have a high chance of adverse psy-
chiatric consequences, even after their recovery from MERS. Exposure to traumatic events during
the outbreak and premorbid individual vulnerability would affect the long-term mental health

KEY WORDS Middle east respiratory syndrome - Emerging infectious diseases -
Mental health - Posttraumatic stress disorder - Depression.
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Table 1. Demographics and clinical information in participants
Total (n=63)

Demographics and baseline information
Gender

Male/female 39/24 (61.9/38.1)

Age (yn 49.2+12.6
20—-39 17 (27.0)
40—-49 17 (27.0)
50—59 15(23.8)
>60 14 (22.2)

Marriage
Married 50 (79.4)
Unmarried 8(12.7)
Divorce or bereaved 5(7.9)

Living with children 21 (33.4)

(who are below 13 years old)

Education
Below middle school 11(17.5)
Graduation from high school 19 (30.2)
above university 33 (52.4)

Monthly income (1000 KRW, n=57)
<1700 11(7.5
1700—3500 17 (27.0)
>3500 29 (46.0)

Previous medical illness 20 (31.7)

Previous psychiatric history 10 (15.9)

MERS-related clinical information and experiences

Status at the point of infection

Patients 20 (31.7)
Health care workers 15 (23.8)
Caregivers 11(07.5
Visitors 11(17.5)
Others 6(9.5)
Days of hospitalization* 25.7 (1-120)
Days from onset of symptoms to confirmed 5.2 (1-15)
diagnosis
Total days from onset of symptoms to cure  29.8 (9—150)
Presence of a family member who died 8(12.7)
from MERS
Medical status associated with MERS infection
Ventilator tfreatment 12(19)
ECMO treatment 4(6.3)

Values are expressed as n (%), mean+SD, or mean (range). * :
Three cases did not answer the question. ECMO : Extracorpore-
al membrane oxygenation, MERS : Middle East respiratory syn-
drome
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PTSD 20.6 ‘ 15.9
Sleep problem 19 ‘ 17.5
Anxiety 20.6 ‘
Depression 17.5 ‘ 12.7
Suicidality 14.3 12.7
Somatization 12.7 ‘
Phobic anxiety 1.1 ‘ 14.3
Aggression | 4.8 1.1
Addiction | 4.8
1 1 1 1

=
w
¥
N
S A
[o2] —
o

N
w

~
~o

79

N
w

o
IS
N
S

30 40

Percentage (%) of total participants (n=63)
[] Problematic level [] Risky level

o L
S

50 60 70 80 90

I Mediumlevel [l Low level

Fig. 1. Psychiatric problems of survivors based on the score of the Korean-Symptom Check List 95 one year after Middle East respira-
tory syndrome outbreak in South Korea, 2015. PTSD : Post traumatic stress disorder.
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Supplementary Table 1. Comparisons of demographics and clinical information in participants according to age and their occupational status when being infected

Under 50 of age  above 50 of age Healthcare Non-healthcare
(n=34) (n=29) p-value \orkers (n=15)  workers (n=48) p-value
Demographics and baseline information
Gender 0.980 0.862
Male 21 (61.8) 18 (62.1) 9 (60.0) 30(62.5)
Female 13(38.2) 11(37.9) 6 (40.0) 18 (37.5)
Age - 0.137
<50 yr 34 (100) 00 11(73.3) 23 (47.9)
=50 yr 00 29 (100) 4(26.7) 25 (52.1)
Marriage 0.019* 0.096
Married 24 (70.6) 26 (89.7) 11 (73.3) 39 (81.3)
Unmarried 8(23.5) 00 4(26.7) 4(8.3)
Divorce or bereaved 2(5.9) 3(10.3) 0(0) 5(10.4)
Living with children aged below 13 years old 15 (44.1) 6(20.7) 0.049* 7 (46.7) 14 (29.2) 0.209
Education 0.001t 1.000
Below middle school 1(2.9) 10 (34.5) 2(13.3) 9(18.8)
Above high school 33 (97.1) 19 (65.5) 13 (86.7) 39 (81.3)
Monthly income (1000 KRW, n=57) 0.342 0.607
<1700 4(12.9) 7 (26.9) 3(20.0) 8(19.0)
1700—3500 9 (29.0) 8(30.8) 3(20.0) 14 (33.3)
>3500 18 (58.1) 11 (42.3) 9 (60.0) 20 (47.6)
Previous medical illness 11 (32.4) 9(31.0) 0.911 2(13.3) 18 (37.5) 0.114
Previous psychiatric history 4(11.8) 6(20.7) 0.492 1(6.7) 9(18.8) 0.428
MERS-related clinical information and experiences
Occupation at the point of infection 0.137
Health care workers 11 (32.4) 4(13.8) 15 (100) -
Non-Health care workders 23 (67.6) 25 (76.2) - 48 (100)
Days of hospitalization 21.94+9.63 30.14%27.32 0.751 27.46+22.76 20.13£8.78 0.544
Medical status associated with MERS infection
Ventilator freatment 7 (20.6) 5017.2) 0.736 3(20.0) 9(18.8) 1.000
ECMO treatment 2(5.9) 2(6.9) 1.000 1(6.7) 3(6.3) 1.000
Presence of a family member who died from MERS 6(17.6) 2(6.9) 0.270 1(6.7) 7 (14.6) 0.667

Values are expressed as n (%) or mean+SD. * : p<0.05, t : p<0.01. ECMO : Extracorporeal membrane oxygenation, MERS : Middle East respiratory syndrome



Supplementary Table 2. Comparisons of psychiatric problems in Middle East respiratory syndrome survivors according to age and their
occupational status when being infected

Variables Under 50 of Above 50 of b-value Healthcare Non-healthcare b-value
age (n=34) age (n=29) workers (n=15) workers (n=48)
PTSD 57.8(14.8) 55.6 (14.8) 0.544 54.7 (14.8) 57.4(14.8) 0.472
Sleep problem 56.9 (13.6) 58.2 (15.0) 0.751 51.7 (10.6) 59.3(14.7) 0.068
Anxiety 55.8 (13.5) 58.8 (14.2) 0.456 52.9 (11.5) 58.5(14.2) 0.220
Depression 53.8 (13.2) 57.0(13.8) 0.348 51.3(11.3) 56.6 (14.0) 0.226
Suicidality 51.8(12.2) 55.1 (13.5) 0.472 49.9 (9.1) 54.4 (13.7) 0.348
Somatization 52.1(11.2) 56.2(11.8) 0.134 49.3 (8.4) 55.4(12.1) 0.082
Phobia 54.4 (15.4) 55.9 (14.2) 0.146 50.0 (7.4) 56.7 (16.1) 0.128
Addiction 49.9 (9.9) 48.3 (8.2) 0.950 47.9 (10.5) 49.6 (8.8) 0.145
Aggression 51.6(11.7) 50.4 (10.0) 0.782 51.3(11.1) 50.9 (10.9) 0.878

Values are expressed as mean (SD). Analyzed by Mann-Whitney U test. PTSD : Post traumatic stress disorder



