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— Abstract —

A Validation of the Korean Version of QEESI® (The Quick
Environmental Exposure and Sensitivity Inventory)

Byoung-Hak Jeon, Se-Hoon Lee, Hyoung-Ah Kim

Department of Preventive Medicine, The Catholic University of Korea

Objectives: A standardized questionnaire is not available for use as a screening tool to assess individu-
als with MCS/IEI in Korea. The QEESI, originally developed by Miller & Prihoda in 1998, helps
researchers, doctors, and their patients identify individuals with MCS/IEI. Therefore, this study was con-
ducted in order to create a Korean version of the QEESI® and evaluate whether this Korean version could
be used as an effective MCS/IEl screening tool in Korea.

Methods: The Korean version of the QEESI® was developed using a six-step approach: permission,
forward trandlation, the first quality control, backward translation, cognitive debriefing and the second
quality control, final proof reading. In order to collect data, we have done a sample survey in certain parts
of Korea. A household was used as the sampling unit; we extracted random samples in each survey clus-
ter and then interviewed two adults over 19 years of age living in each sampled household. A total of 300
subjects were recruited from the general population in local community. The factor structure in the
Korean version of the QEESI was analyzed with 40 items on four sub-scales except for the 10 itemsin
masking index using principal components analysis with Varimax rotation. A convergent validity test
two sub-scales: chemical intolerance and symptom severity. We carefully compared the chemical intoler-
ance with Nordin” s chemical sensitivity scale and the symptom severity with Cho’ s subjective symptom
score.

Results: The results showed that the 40 items on the four sub-scales, ‘chemical intolerances , ‘symp-
tom severity’, ‘life impact’ , and ‘other intolerances , were consistent with those reported for the US
population by Miller and Prihoda. The convergent validity wes very good (r=0.4; p<0.001, r=0.5;
p<0.001, respectively). A good internal consistency (Cronbach” @=0.86~0.96) and test-retest reliability
(r=0.87~0.90) were found in all scales, except for the internal consistency in the masking index.

Conclusions: The Korean version QEESI® showed a good reliability and validity. It should be neces-
sary to conduct aMCS/IEl study adopting Korean version QEESI®.

Key words: The Korean version QEESI, Multiple Chemical Sensitivity, MCS/IEI
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Step 1: Permission
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Step 3: The first quality control

'

e

A

Step 4 : Backward translation
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Step 5: The second quality control
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Step 6 : Proofreading |

=

Fig. 1. Research design.

Table 1. Linguistic validity process about the Korean version

4 Statistical study

=

Step 7: Data collecting: sample survey

— Interval : 4 weeks
| )

, I

Step 8 : Test forvalidity

.
( I
Step 9: Test forreliability

Step Process Involved experts Decision-making process Outcome
1  Permission Obtaining author’ s permission
2  Forward Two medical experts Producing six independent trand ations by Consensus
trandation One environmental health expert six professional expertsin Korea. version 01
Three professional trandators
3 TheFirstquality = Two medical experts To obtain a consensus version 01;
control Two environmental health experts  Reconciliation meeting between the
Project manager six forward tranglators.
Proceeding thefirst quality control by the
quality control members's discussion.
4  Backward Three professional trandators Producing three backward trandlations by Version 02
trandation professional translatorsin Korea.
Comparison of the original questionnaire with
) three backward trandations by the project
manager to check the conceptual content of
forward consensus version 01.
Discussion with the quality control members.
Based on this discussion, a second version will
be created.
5  Cognitive Two medical experts Pilot testing: To assess the clarity, intelligibility, Version 03
debriefing / One environmental health expert appropriateness, and cultural relevance of
The second Project manager the Korea version to the Korea population.
quality control Discussion with the second quality control
members.
Suggestions retained are incorporated into the
second version with the results of the cognitive
debriefing, giving riseto aversion 03.
6 Fina Project manager To ensure that no typing, spelling, or grammatical Final
proof-reading Two Korean linguists mistakes remain in version 03. version

Discussion with Korean linguists so based on this

discussion, final version will be created.
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Target population
Household n=131,355

Surveyed populabon
Household n=35932

| | I

1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7 Cluster
Household st Household kst Household kst Household kst Household kst Houszhold st Household hst
n=5135 n=4,181 n=3925% n=5234 n=5367 n=3,118 n=8972
Sampling Sampling Samping Samphling Samping Samping Sampling
household n=22 household n=18 household n=18 household n=22 household n=22 household n=15 household n=33
| | | | | |
Total

sampling household n=150

Fig. 2. Sampling process (unit=household).
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Table 2. General characteristics of the study subjects (N=300)

Myst S - sh=o{E QEESIC 7HY ¥ ElgE, Al2(E Hot
A% AN Astel Aesiarh. 34 - A58 A7t
4 ARAE 258 F) Y 7184 wmE o3
BN AREA o) 27e] A A PHoR AU
A w3l Tl gl 38Y, $ D FE 679
N By 229, M=/34 AF FN/FR P 9
Bg, T 38Y, oy Uu/34 AF F9/4E
3 g 1123, 475 3l 389 5 % 37Bge=
499
z o

AT A 30099 AE BEXE 9l 44.3%, 4
A7} 55.7%°1J . dole 30th7t 29.0%% 74 Bk
3, ol 200& 23.7%°1%aL, HAMREA T v wEtH
AREAL FARARY] EEVF ko m& 7|7k 139 o]
dol 64.3%% 7FF Bska, tgo] 10d~12do®

Variables categories N %
Gender Men 133 443
Women 167 55.7
Age (years) <30 71 237
30~39 87 29.0
40~49 59 19.7
50~59 51 17.0
>60 32 10.6
Occupation White-collar workers 123 41.0
Blue-collar workers 98 327
Others* 79 26.3
Education period (years) <9 30 10.0
10~12 77 25.7
>13 193 64.3
Spouse No 110 36.7
Yes 190 63.3
Smoking No 233 7.7
Yes 66 22.3
Drinking No 67 223
Yes 233 7.7
Event! No 169 56.3
Yes 131 43.7
Diagnostic experience! No 199 66.3
Yes 101 33.7
BMI <23t 170 56.7
>23 130 433
Total 300 100.0

* Including unemployed, students, soldiers, and housewife, ' Have you ever been purchasing a car and new furniture, spraying agri-
cultural chemicals or remodeling the house during the last one year?, * Have you ever been diagnosed with environmental illness
such as respiratory skin eye alergic problems or suffering from sick house syndrome etc?, * Including low-weight and normal

weight.
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25.71%°1ct. @A WAt e A= 63.3%°1% o] A}, 33.7%E HAEA %}ffﬂeﬂl l o3 gy 2]
i, FAES 22.3%, SF&L 77 7 6= e £ v 274 Ashe] digh oA Atk Bk Aol
43.1%+= A 1dzt /\}—?*a/xu Y uF v Az, Ak, AAZ 242 (body mass index, BMI) 23 ©]%
st 7 el AR AR T AR S AEe A ol IA| 5L 43.3%°]THTable 2).

Table 3. Results of factor analysis of QEESI (40 items)

Variables Factl Fact2 Fact3 Fact4 Fact5 Communality (h?)
Chemical intolerance
Q1.1 Diesel or gasoline exhaust 0721 0256 0143 0194 0.073 0.649
Q1.2 Tobacco smoke 0601 0252 0204 0160 0.088 0.500
Q1.3 Insecticide 0796 0208 0184 0136 0.105 0.741
Q1.4 Gasoline 0.802 0126 0182 0161 0.045 0.720
Q1.5 Paint or paint thinner 0.863 0.186 0123 0.106 0.074 0.811
Q1.6 Cleaning products 0.764  0.196 0.12 0.187 0.174 0.701
Q1.7 Fragrances 0.734 0218 0149 0.208 0.054 0.655
Q1.8 Tar/asphalt 0789 0208 0140 0.091 0.098 0.704
Q1.9 Nail polish or hair-spray 0780 0261 0125 0137 0.098 0.721
Q1.10 New furnishings 0.775 0216 0227 0124 0.062 0.719
Lifeimpact
Q5.1 Diet 0.188 0575 0296 0435 -0.077 0.595
Q5.2 Ability to work or attend school 0213 0690 0.282 0.285 -0.010 0.706
Q5.3 Choice of home furnishings 0325 0727 0149 0.206 0.077 0.587
Q5.4 Choice of clothing 0251 0736 0240 0.228 0.160 0.551
Q5.5 Ability to drive or travel 0279 0769 0205 0.204 0.104 0.644
Q5.6 Choice of personal care products 0328 0744 0154 0117 0.234 0.652
Q5.7 Ability to be around others and enjoy social activities 0.253 0.809 0.193  0.149 0.108 0.476
Q5.8 Choice of hobbies or recreation 0.185 0855 0.203 0.147 0.144 0.671
Q5.9 Relationships with spouse and family 0255 0744 0225 0.231 0.112 0.629
Q5.10 Ability to perform household chores 0269 0753 0154 0.204 0.233 0.743
Symptom severity
Q3.1 Musculoskeletal 0.085 0134 0627 0277 0177 0.527
Q3.2 Airway/mucous membranes 0.185 0163 0.656 0.110 0.266 0.574
Q3.3 Heart/chest-related 0.144 0268 0674 0.055 0.179 0.582
Q3.4 Gastrointestinal 0179 0091 0.766 0.212 0.126 0.689
Q3.5 Cognitive 0151 0226 0727 0339 0.041 0.718
Q3.6 Affective 0230 0210 0.713 0.272 -0.014 0.680
Q3.7 Neuro-muscular 0.148 0165 0.679 0.382 0.114 0.670
Q3.8 Head-related 0.177 0141 0653 0.285 0.123 0.574
Q3.9 Skin 0.099 0253 0479 0124 0575 0.649
Q3.10 Genitourinary 0182 0208 0516 -0.030 -0.054 0.347
Other intolerance
Q2.1 Chlorinated tap water 0.518 029 0137 0449 0.147 0.650
Q2.2 Foods or food additives 0333 0286 0214 0.676 0.105 0.683
Q2.3 Feeling ill if you missamea 0219 0212 0279 0.638 0.095 0.705
Q2.4 Feeling ill after meals 0.126 0137 0252 0.671  0.049 0.740
Q2.5 Caffeine 0216 0290 0290 0.643 0.124 0.764
Q2.6 Fedling ill dueto caffeine 0169 0234 0236 0.706 0.121 0.753
Q2.7 Alcoholic beverages 0151 0171 04135 0.601 0.211 0.789
Q2.8 Skin contacts 0336 0268 0212 0395 0535 0.849
Q2.9 Medical drugs and devices 0201 0303 0166 0438 0.528 0.736
Q2.10 Allergens 0237 0201 0248 0.205 0.737 0.760
Eigenvalues 17914 3381 2.56 162 1138
Contributions(%) 448 85 6.4 41 29
Cumulative contributions(%) 53.2 59.6 63.7 66.5
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2. BIE= (validity)

1) 74 Et=E (content validity)

ol QEESIYY 407 o g 291 4 A
% 5l 890o] FEHND, 74 AWEL 66.5%, ¥
& 0.347-0.849°]14t}h. 891 1& =4 A=
1070 oz FAFHNCH, FAJNE/AY, 3, A%
A, Bt 2/okAFE | wjyFfol/Fojaz o] 5, A 7H/
AFs2 WA, HAaE AAR, FER, A w71t
2, gl A7) Eolla, 891 2+ APl vA= FFe
1070 =z A=Y en, Av AL, AL, oY
/A, A 7 AL Y vE/A & A

MYst S - sh=o{E QEESI® 7 % EEE, 2T HI|

Az AJIATE 0.35 (p0.00D)Z fFolstaiet. 3=
ol# QEESI®9 4 S5 A4 - AAeA 2zt &
A A AEATE 0.53 (p<0.001) = ok
(Table 4).

3. 2I2|= (reliability)

12k 2AF (FHADel el g tidae= 30071, 174
4 F 23 A (WA D Fod B tdAke 272
(90.7%)°19wk. steted FAnlee] HAF Mook AAL
e v 2 ABRBAE BATHr=0.87, p<0.001).
ZIeted RIS AL ok AL Haee s A
FHBA (r=0.89, p0.001)7F UehgeH, 34 F2&
o AA Aok AAA A v A ZRAR

|
(r=0.90, p<0.001)7F AAx, =7 Ao HAF At

AFHA S, A 7e S AR Ve 4 AR
(5) 378, AZ/EF T4 {7/ 38 T AHAL A= wig- ek AaaA (r=0.90, p0.00D)E
2]) S, 2344 4. vl 8d S A5 8d S H3tH(Table 5). et=d A=, 7|4 IARlE,
oItk 82l 49 8¢l 5e IEEd HNEe] g5 54 TTE A mAE 9% A il AFE=
o2 FgHRer, 89 4= 7EEL IRE T 3= = AAF A ZF0.94, 0.86, 0.90, 0.95¢]0 oM, AL
o7 Harrt 7] & 44, 54 2 A3, A Al 74 0.95, 0.90, 0.90, 0.96°11tHTable 6). AR
AP T 7ML S AE AAL AEEY 55 ¢ AAA A Al HEe EE e BT ddete A
&R AFH. FrE AA eolda, 24 5= ofgt 3 = 2 15.0%, 17.6%(p=0.210)= <t =el7} §l
N FEoR FFRIZE I v, IF HFE 9 At (Fig. 3).
& wZ A gyl =E22 AU (Table 3).
LS |
2) &8 E}gE (convergent validity)
g0l QEESIS) #e18d Iulwst sheted Wzt B A7e Ad A3 B4 A% geAy 32
Table 4. Correlation co-efficiency between each scales
Chemical sensitivity scale* Subjective symptom scoret
QEES! scale
r p r p
Chemical intolerance 0.35 <0.001 - -
Symptom severity - - 0.53 <0.001

* questionnaire-based tool for quantifying self-reported affective reactions to and behavioral disruptions by odorous/pungent sub-

stances®™,

t diagnostic tool to detect neuropsychiatric impairment due to chronic organic solvent exposure®.

Tableb5. Test-retest correlation analysis and internal consistency reliability

Test (N=300) Retest (N=272)
QEES! scale r p
Mean+ SD a* Mean+SD a*
Chemical intolerance 39.1+22.1 0.94 39.9+22.0 0.95 0.87 <0.001
Other intolerance 19.3+15.5 0.86 20.0+17.2 0.90 0.89 <0.001
Symptom severity 30.7+194 0.90 28.9+20.1 0.90 0.90 <0.001
Lifeimpact 235+21.8 0.95 23.9+21.9 0.96 0.90 <0.001
Masking index 52+16 53+ 16 0.90 <0.001
*cronbach’ a.
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Test
(N=300)

¥ of X of
Criteria met Subjects

0 3.7

1 23.7

2 2.7

3 15.0

¥ of X of
Criteria et Subjects

0 39.3

1 %5.4

2 17.6

3 17.6

Fig. 3 Distribution of participants applying criteria for high scale of symptom severity (>40), chemical intolerance
(=40), and other intolerance (> 25) in test-retest result (criteriamet 3, McNematest; p=0.210).
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