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Correlation Analysis for COVID-19 Stress, QEEG Stress Quotient, and
Coping Style of Face-to-Face Service Industry Employees
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Purpose: This study aimed to measure COVID-19 stress and the quantitative electroencephalography (QEEG)
stress quotient and identify the coping styles of face-to-face service industry employees during the COVID-19
pandemic. Methods: This cross-sectional study administered structured questionnaires consisting of sections on
general characteristics, COVID-19 stress, and coping style for stress to 21 face-to-face service industry employees
between April 1 and April 18, 2021. The physical tension & stress quotient and psychological distraction & stress
quotient were measured in the prefrontal lobe with QEEG. Results: Emotional easiness (r=.62, p=.002) and
escape-avoidance (r=.55, p=.009) as a passive coping style were associated with COVID-19 stress, and seeking
social support as an active coping style was associated with the left physical tension & stress quotient (r=.47, p=.031).
Conclusion: These findings provide evidence regarding the objective status of the mental health of face-to-face
service industry employees using both a self-reported scale and neuroscientific indicators, including brain quotients.
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o] QAFE COVID-199] Sk} 7]5H2 <9
A = ‘I 21} 22 (corona blue)’, ‘T 21}
Mg FAHAJAPAE on|st= 4l
T}(Salari et al., 2020; Taylor et al., 2020). A A
2 COVID-192] A7 th -3 (pandemic)o] w2 A512 1
gtof| A-goh=tl] A A ES w2 Y 2EH AU E
ol 28, F8E, i 55 735} 3 Ut (Lee, 2021; Park et
al., 2020; Salari et al., 2020; Taylor et al., 2020). dHF& o= A
Ed2 Aol Agt7l]le] ofo] EA o= A-5517] flsiA
= A3t AEHY A gix R gFo] @ FE|H(Taylor et al., 2007),
2EY 2o 2G5kA] Zohd vt AAAY £AE B E
57 "tk (Lazarus & Folkman, 1984; Folkman et al., 1986;
Nagase et al., 2009).

28] o | 2T BARFES A 2e) 2] ek o
o hHsHHA 258t HEZ Q] An| A5 Algtch Zddd
AR ASS 27 e =718/ YAt TE3AL 2 =2A
9 A2 23l i AU A Al S8 ARl A
sk Aul2%) SARES COVIDO i go] AHes
£ tH(Hong, Choi, & Park, 2020). o] XY ™ AH|AZ] £
Ahe] A9 B o] o] 2ol o E BB Al
7H 4% 0] 275 5 Aol 4 COVID-199] 7He FokA
o] 30} COVID-19 el AEa2: 5:520] (. Thee] A<
Toll }2H COVID-19 2B A e 95, B¢ X 594
214 o822 25t= o2 B EtHCao et al., 2020;
Ellis et al., 2020; Gallagher et al., 2020; Verma & Mishra,
2020). o]o]l COVID-19} Tisko] Tl Au| 2% xk9]
2E# A a2 A of tigt A 28 ofsf et o] &
Ht.

SHAEE MR AT-E TR A, Zhke] AUl AK BAE
oz dukEel A A sFol A4S Hetshs
A7} T, hope AU|AY FARFEY] bR Y
COVID-19 Tl AEd|2 223} Jahel Yok E3) 414
40 YN 2Ed|s 22 ofISkT A ATe] Arhy
& vobe BEH e BT Aol et 2 g7
o 4= COVID-199] 74713} & o738 7Fgofl A i Afu]
2] FAAE] A 5 o] S m| A= 2B A 2T A
ofgfjstal FFA Huk A4S T AEH A A0 £
) s} AT 0 2 Hel A T,

ShE W47 A ES 0] A2 R E TS 1] A
A NB 2K 3949 a3}, o5, 03 59 2
Hl &A48ted 1A, A 59 et SHe Bt
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/A 0 Z 315 4= Itk (Weon & Son, 2020). 1} 2742
Sojo] 0l B B v A4 M 0 2 Lao] BFo] ola) 4
AEE A7)H SA43HE AT S & mhotdt 4= glo] A 2t
3} Zo] MO RE Ye) §4o ALgElE A ey
A Ao H (Kim & Choi, 2001), 2454 (prefrontal cortex)©]|
A Z7e K] o R4S 1257} Q5 o] STk (Bak,
2010; Kim, 2000). o]o] £ @71 e Au| 2% ZA)
COVID-19 AEH A, A} AEHA 2|50 AEHA T
A S RISk o] & W 7H] A & 5o
o A2 FAAE Ao R A FA AR S A
2 (emerging disease) & 2 Qs+ AEFH A9} S-S 93T

7] (Mackenzie, 2011)5 o}& 3} A} g282] 0 2 A= 5| Q.

&7

of

EH
[= ]

£ AT TR AJu 2% FAHRES] COVID-19 2E |12, 4
ek AEA A (50 A2 PP JTAS B

317 918 He7 2ApaToltt,

AT SAJof ARG QAN Hee] At L wAke
913k Fol i AU AR FAR 2158 HYEY Shglch
AL TAA Ag71 S B el e A £ 9
T8, B3 52 ofshaka ALH O 2 Folol] Fofat w19
A o139 91 7h-28) 2T oA i Au| 2 S A TSR

FatApolct.

3. 477

1) QA Af3
A ARG-E QA Lol A, B, AL A%y

g, 2% 3, dA A & S

2) COVID-19 AEF A

COVID-19 AE# AL Kim 5(2021)0] 7j&st Z21}-19
AEF A FE(COVID-19 Stress Scale for Korean People,
CSSK)& 2743}t CSSK: ‘Zhdol thigt Fa1-2-(923},



HH MH|AZX ZAMKIC] COVID-19 AEYA, MaFL|ot AEFHA X2

oF Al

A A 12 U oA 6B, e e s
99171 4918 3 20 25! I 9
& A 2R GrhA) el A - 2HHEH) 9 54

E Ax= gttt 342 A 21875 2111058 o™
Fohel e 3 Hoe Aol et 72= 9~45%, A
88 AeEs)2 9ot olelg 6~30%, Eholo] et Hix 6
A~30- 02, 20| =242 COVID-19 AEF A 50|
oS ittt A= == 7 8192919 Cronbach’s a7}
925, .808, .890, AA| £8}2] Cronbach’s a7} .914 (Kim et
al., 2021), & g A= Z} 519 2 212] Cronbach’s a 7}.959,
.888, .890, A A £3}2] Cronbach’s o 7} .9460])t}.
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3) YL} 2EY A A5
AFy]ut HeFH oz HH?‘& a2 A 2 AT A &3
Pt 2B 2 Al ohat 2ok AR, 2 9 AR
0 SE s At onte) B A2 ZAG O &
ko] 10 oV olgolw AR|H 2133} 3|2 o H8-2 ojn|
;w} z41 S AIH Abgh 2 2Ed) 2 44 High Bt
ZA7ro] 1 W o]Ato]H thi AMgt
sm Ghih 4ol 13 1 olAfoll ok A B
Ed27} i B8-S ojujgich. 242te) Wut A4k & 05

HEB}e] BT 8 Bo] AEdA 0]  H8E gnlgich

of

¢

‘r‘
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PR INCE TS

A2EF A AL Folkmani}t Lazarus (1984)7} 7]t
3t ) 2HH4] # & (The Ways of Coping Checklist, WCCL)E
Park¥} Lee (1992)7} H¢Het =12 243t E ==&
A2 (1573, ‘26D, BBE AH D), &
A8)%) (429, 20 A GEF) 0 57H9) 91821, 539
Baho 2 TAEo| k. 2 B A8 (), A
S, WOl AL (37)’, ‘o1 Hol L8 (471) 9] 4% 7=
A2 33ttt A3 (Kim, 1987; Lee & Choi, 2010)9]|
oAt Zh sk 2 S 9] W= 2Als A 1558 ~603,
23T 6~24%, A tiA 98 ~364, wA8] 1] 43~16
A, &A AR 520 o, & AFoA = EAlEE, =28
FreAFA AATA R, A A, 242 1], 273
AbdlE 254 A o2 RS ol w255
E4 AR AR A=t 52 A gudth AFE
Cronbach’s a7} .92 (Park & Lee, 1992), & o A=zt
3198 219] Cronbach’s a7} .877, 753, 619, AA| £3}9]
Cronbach’s o 7} .9460]%]t}.

il 034% 20214 49 19056} 49 188747 SA] 2712] 3]
aoM 22 S ST AR HAAIA A
FLEPJ& 2Aste] 244 5| Agstel ol o] R8 M 4w
Qe @eld Sue mefstel thAA} RekE A7) 3
o = =S 5‘?“‘4 k! ZPEt oJgAdel EZ}EIJ’— d
Fol9)9] BHOR AL H A ghe-g AL ATHAT
SHA ¢h= 7 A= 3T 5 S & 5ol g%ﬁ
Rty 3Hi3P‘2‘i‘:} EH“ZV} ﬁ?"ﬂ APz o g

+ o] 2R A A
2 g S5 ’S‘%‘:Hﬂ%t ilJ—Fi} ok A2 (Board
Certified Neurofeedback)2 712 A&7} HIHGE 3=
HhE e o] Bk 244Xl 2409 ALY frzstm of
F4] ¥t =4 7](Neurofeedback System, Braintech Corp.
Korea)Z A3}t Hu} £%7]= HAHF Y (prefrontal
lobe) 2] Fpl Fp2ol A &4 A=& 33 F% =E Al
24513 AE-S 7|2 Ao 2 AMR-3FTHRyu et al., 2006).
ATARE kAol A AE 9 Hah 24 Azio] s} Ageln
QAR 2712 QSHe A9 Tl Hak S-S 288 A%
24 4312 Fele 5 9l 7152 ATt

5. AI2EN

B ool ] 227l A} SPSS/WIN 20.0 T2 12 o]
510} BABGcE ] Y S 0 el A
B, U, Aok AELS TEU /LA B0
oh SAA9] COVIDI9 AEdls, Heelst A= 240}
A EF| 2 g x]94] o] AFA]-L Spearman’s Rank Correlation
o2 BTk 420 BAL FOREL <052 A}
st

re

-

X!
i)

=
1 UAYH E4 Y5

ko

il

i

OAAEE ol E AE) AR 2AR} 21 0 24 QubE] EXLS
THS 3} e} (Table 1). Lro] = 4 47.19+6.074] 2 407} 11
™ (52.4%) 0.2 7} ik al, AL ojAJ0] 19 (90.5%), ‘B4
o] 214(9.5%)°|iTt. Eu = ‘Fw'7} 129(57.1%) 2.2 714
E0'7} 69(28.6%), ‘AFIL'7}F 2% (9.5%), 71Ew

¢
ek,
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Table 1. General Characteristics and Main Variables (N=21)

. . n (%) or
Characteristics ~ Categories M£SD
Age (year) 30~ <40 47.19%6.07

40~<50 3 (14.3)
50~< 60 11 (52.4)
7 (47.6)
Gender Female 19 (90.5)
Male 2 (9.5)
Religion Christianity 1(4.8)
Catholicism 2(9.5)
Buddhism 6 (28.6)
None 12 (57.1)
Subjective Very good 3 (14.3)
health status ~ Good 14 (66.7)
Moderate 3 (14.3)
Poor 1(4.8)
Very poor 0(0.0)
Educational Bachelor's degree 11 (52.4)
background Master's degree 10 (47.6)
Doctoral degree 0 (0.0
Career field Nursing 1(4.8)
Oriental medicine 2 (9.5)
Neurobrain science 7 (33.3)
Yoga 6 (28.6)
Psychology Counseling 4 (19.0)
Art therapy 1(4.8)
COVID-19 stress 66.141+16.86
QEEG stress Physical tension & stress 14.21+13.22
quotient (left)
Physical tension & stress 19.93+19.75
(right)
Psychological Distraction &  1.57£1.51
stress (left)
Psychological Distraction &  2.52+3.53
stress (right)
Coping style Active coping style 53.86+5.75
Passive coping style 40.76+5.47

7} 1% (4.8%)0] QLT1, HHFE 9l AZHAFERE ‘ot W'o] 147
(66.7%), ‘el Q53 W3 B o] 72 38 (143%) 0] Ak,

2F 32 AR 119(524%), AAFeHIA7E 107
(47.6%)°1 3L, T AR A2 FARRES] FA A Foke 3}
&) 798(33.3%), 2717} 68(28.6%), A Aol 47(19.0%),
1 ofof|= ghefsto] 275(9.5%), ket vleA| Rt 42 19
(4.8%)°] ATt

Z9 W2 3918 A3 (Table 1), AR COVID-19
2E# A Bt 66.14116.867 011, FHF S S 2
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AA 77 W AEG A A0 Hat
19.93+19.75 W2 A ZA7F0] 10 W ©]
%7 92 Fol #4rh - ¢ FAA
o] B 7+7+1.57+1.51 W, 2.52+3.53
oo & e} thas Abslal Qg 220 2 eyt 1
231 bS] AE A A A=A j 27} 53.8615.75
A, 252 t A7} 40.76+5.477 o] ATt

st AT ¢ 4
14.21+£13.22 v,
2 ettt A1)
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2. COVID-19 AEHAQ} AEHA & A

tjAFAe] COVID-19 2
A3t Aate ohgat ZgktH(Table 2). COVID-19 AE )
ZA| St 66.14116.867 0] 11, ZF 3HH A QE AEFH A
Gl gt F21-8-0] 28.29%9.09, AH5] 2] A2l E7| = ¢l
2801 17.10+5.547, BFQlof) thgt Bi=7} 20.764+5.55%
t}. COVID-19 2E & A0 23 B A}, 7H¢of g

2 U 2] 2 715500 W7F 278 A4 E
o7} 3.48+1.217, ARS) & A2 F7] 2 QI of3l g2 ‘2
2 QI8 A HA Y FHu ot 2eMdS sHA| Rl &3t
oh7h 3.24+1.09%, BQlef tigt R AT EE 2714
e AFREIA Bt gk 7t 3.6741.068 2. & 71 =9kt

gAY 2B A AGAE 298 ¥ ZEE 24T
Biks e Zokh(Table 3). A52 4412 2432
217} 39.00+4.73%, 23T A7} 18.52+3.72 0] Q1
A= A2 2784 A7 14.86+1.963, A4 2] T o
A7410.00£1.79%, 4274 AbaL 47} 12.24+2.077 o] it
LEFH A AL S FE 24 A3}, A2 d A4 72
o) A2 AL QA7 o2 It B JoE 1A} w23t
o 7F 2814407, 23T A= EFshs Ao A+
oAl A& FITF 7} 2.67+.484, 2FF hALA] 7He]
A A= Aol A= A (EF) T thE FAA7HE Al =3
B} 7124310517, BA) 35 A= A|7ko] AUw getd
Aol BZHITE 7} 2.6740.48%, 27 A3 T A& U7}
AT AT BRET § F2 35 AU ST 7
2.5240.604 0.2 713 &9tk
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Table 2. COVID-19 Stress of Face-to-Face Service Industry Employees (N=21)
Items M=SD
Factor 1. Fear of infection (9 items) 28.2919.09
-T'am anxious about not knowing when and where I could be infected with COVID-19. 3.10£1.14
- T am anxious about being infected with COVID-19 in an enclosed place (ex. elevator, public 3.00£1.10
transportation) that I often use.
-1 am worried that anyone in my family would be infected with COVID-19 3.29+1.06
-T am worried about becoming seriously ill because of COVID-19 2.95+1.17
-1 am afraid of having sequelae after recovering from COVID-19 3.10+1.22
-I'am afraid of having an asymptomatic carrier near me 3.10£1.14
-Tam worried that other people might be infected with COVID-19 because of me. 3.29+£1.23
-1 am worried about being infected with COVID-19 and causing harm to my family. 3.48+1.21
- T am worried about being infected with COVID-19 by family members 3.00£1.26
Factor 2. Difficulties of social distancing (6 items) 17.10+5.54
- My financial situation has worsened because of COVID-19. 3.05+1.20
- I feel depressed about spending less time in leisure and cultural activities than before because 3.24+1.09
of COVID-19. 3.05+1.07
- As social distancing lasts longer, I feel more disconnected from society
- As I spend more time at home due to COVID-19, I feel less motivated in life and more depressed. 2.76+1.14
- It is distressing that I am not able to meet family members or friends as often due to COVID-19.  2.95+1.17
- It is distressing that I am not able to meet family members or friends as often due to COVID-19. ~ 2.05%+1.28
Factor 3. Anger toward others (6 items) 20.76+5.55
-T'am angry with people who insist face-to-face worship in churches. 3.57+1.08
-I'am angry with people who do not follow quarantine orders 3.6711.06
-I'am angry with people who are not compliant with infection prevention guidelines unlike me. 3.29+1.01
-T'am angry with people who visit high risk facilities (ex. pub, club). 3.38+1.16
-I'am angry with supervisors, seniors, and elders who force to participate in company get-together =~ 3.48+1.21
or meetings despite of COVID-19 risks.
-T'am angry with people who talk loudly in person or on their cell phones without masks in an 3.38+1.36
enclosed place.
Total 66.14116.86

B8R 4o A A A (r=.62, p=.002)2F £ 3] 5 (r=
p=.009)7} COVID-19 AE#H AL oF(+)2] AATAS HY
o A=A g AW 7hed 283 (=47, p=.031)7} BF
Hut AEY A 2= 7 HE AR A 71 D AEH A A5
oF % (+)9] ATIA S vreR L)

= 9

T& tH AH|A 2] AR COVID-19 2 E
Fujot 2B A 2|5po} AE A hAPHAS BAJS}] COVID
-19 A7|3F 9 83 Alslo| A tH A B AR FAFR}O] A A
A% 2w olefata $HA717) gt 71 2Am 2 A Fet
A A==t 53] 7129 A= Bt G AR
3l COVID-19 o] H3} 0] 9] A2} x| AEd A

g, 4

K r

1=}
A, &, Bl

offt of

S v]32]2 H7}(informal assessment)dl= WHHS ARE-S}
% cH(Taylor et al., 2020). §FHf|, 2 Aol A HTFH w]ut=
B A 9 AN A AL AR A7 ol
93t AEH| A Q1A] 4227}0] x}o| S v wEte] Kot ATE O
2 olsfshm T 0 2 Fag oA 99t Slek. chit
COVID-192 913k B3t AFshol A HhAISHe T Au] A%
Fabho] Amdlact JesE Mok BAS B0 2 g
YA = RET AR £ AT AL} ZHF 07 H
Wk AR ol

A g ARBl oA COVID-192 QI3 AEFAE o3|
7] SIS He] e T, S A 2 E 3
Q1o AAE wEFE a4 o] B s}rt(Islam et al., 2021).
H A4 COVID-19 AEH AL B 661441686402,

COVID-199] B3t Afao] njet 5315l A2 7k v] 7} Al

l

15 AE
‘_____
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Table 3. Coping Style of Face-to-Face Service Industry Employees (N=21)
Items M=£SD
Active coping style 53.86+5.75
Factor 1. Problem solving (15 items) 271t.46  39.00+4.73
-1 try to be of help if any problems arise 2.76+.44
-I am not confident but I continue to try 2.81+.40
- Change or grow as a person in a good way 2.67+.48
-I'm making a plan of action and following it 2.71+.46
- I believe that good things will come of these problems in the end 2.43+.68
- I try not to act too hastily or follow my first hunch 2.62+.50
- Find new faith 2.57+.51
-I'will go through this with dignity 2.67+.48
- Rediscover what is important in life 2.57+.51
- Change something so things will turn out all right 242+.51
- Stand my ground and fight for what I want 248+.51
- Draw on my past experiences; I was in a similar situation before 2.57+.51
-1 know what has to be done, so I am doubling my efforts to make things work 2.48+.60
- Come up with a couple of different solutions to the problem 2.52+.60

- I try to keep my feelings from interfering with other things too much

Factor 2. Seeking social support (6 items) 257+51  18.52%+3.72
- Talk to someone to find out more about the situation 2.00+£.71
- I express anger to the person (s) who caused the problem 2.43+.60
- Accept sympathy and understanding from someone 2.62+.50
- Talk to someone who can do something concrete about the problem 2.67+.48
- Ask a relative or friend I respect for advice 2.57+.51

- Talk to someone about how I'm feeling

Passive coping style 40.7615.47
Factor 3. Emotional easiness (9 items) 2.05+.86  14.86+1.96
- Go on as if nothing is happening 2.14%.79
- Keep others from knowing how bad things are 1.95+.74
- Try to make myself feel better by eating, drinking, smoking, using drugs or medication, etc. = 1.71%+.56
- Take a big chance or do something very risky 2.19+.68
- Keep others from knowing how bad things were 1.76£.70
- I take it out on others 1.90+.83
- Refuse to believe that it had happened 2.38+.67
-I'jog or exercise 243+.51
- I will try something different from the above
Factor 4. Escape-avoidance (4 items) 248+.68  10.00+1.79
- Turn to work or substitute activity to take my mind off things 2.81+.40
-1 think time will be the cure 2.67+.48
- Try to look on the bright side of things 2.05+.74
- Try to forget the whole thing
Factor 5. Wishful thinking (5 items) 238+.67 < 12.24+2.07
- Accept it, since nothing can be done 243+.51
- Wish that I can change what is happening or how I feel 2.52+.60
-I daydream or imagine a better time or place than the one I am in 2.48+.68
- Wish that the situation would go away or somehow be over with 2.43%.60

- Have fantasies or wishes about how things might turn out

Total 94.62+7.39
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Table 4. Correlations between Coping Style and Variables (N=21)
COVID-19 stress QEEG stress quotient
Fear of Difficulties Anger
Variables . . of social toward Total PTS (L) PTS (R) PDS (L) PDS (R)
infection . :
distancing others
r(p) r(p) r(p) r(p) r(p) r(p) r(p) r(p)
Active coping style
Problem solving .00 (.993) -.42(.059) 50 (.022)  .01(.969) -.08(731) -22(.349) .04(864) -.01(.967)
Seeking social support .02 (.938) -.12(.615) 17 (455) .07 (780)  .47(031) .24(.305) .10(.661) -.06 (.802)
Passive coping style
Emotional easiness .61 (.004) .72(<.001) .04 (.850) 62 (.002) .20(.387) .31(.702) -15(.508) -.19 (413)
Escape-avoidance 49 (.024) 43 (.053) 31(.175)  55(.009) -12(599) -.01(.952) -25(282) -.14(.553)
Wishful thinking 27 (230) .04 (.861) .05 (.845) 21(363)  .35(116)  .27(.243) .15(527) .05 (.819)
)i

PTS (L)=physical tension & stress (left); PTS (R)=physical tension & stress (right); PDS (L)=psychological distraction & stress (left);

PDS (R)=psychological distraction & stress (right).
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