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EFFECT OF ENVIRONMENTAL FACTORS IN PATIENTS
WITH MULTIPLE CHEMICAL SENSITIVITY

Masami MIZUKI

Abstract The onset of all diseases i1s more or less related to both environmental factors and
hereditary factors. The onset of multiple chemical sensitivity (MCS) is undoubtedly closely related
to environmental factors, The Quick Environmental Exposure and Sensitivity Inventory (QEESID) is a
screening questionnaire for MCS which has four scales : symptom severity, chemical intolerance,
other intolerance, and life impact. Thirty-two patients who visited our MCS clinic were interviewed
using QEESL All of them had some initial chemical exposure event at the onset of their symptoms.
We examined the relationship between chemical intolerance and symptom severity, and the
relationship between chemical intolerance and life impact. There was a strong correlation between
the items of chemical intolerance such as insecticide, gasoline, paint or paint thinner, cleaning
products and nail polish, nail polish remover or hairspray and each symptom, that is musculo
skeletal symptom, cognitive symptom and neuromuscular symptom. The items of chemical
intolerance such as diesel or gas engine exhaust, insecticide, and gasoline, which are regarded as
outdoor environmental factors, had a strong influence on several items of life impact. Therefore
we should appeal more to the government to improve outdoor environmental factors to prevent
MCS.

(Key Words @ multiple chemical sensitivity. environmental factors, chemical intolerance, Quick
Environmental Exposure and Sensitivity Inventory (QEESID))
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Table 1 Questionnaire of Quick Environment Exposure and Sensitivity Inventory (QEESI)

Chemical intolerance®

|@Diesel or gas engine exhaust @ Tobacco smoke @ Insecticide @ Gasoline & Paint or paint

'thinner ®Cleaning products @Certain perfumes, air fresheners or other fragrances &Fresh tar
or asphalt @Nail polish, nail polish remover, or hairspray (0New furnishing such as new
carpeting, a new soft plastic shower curtain or the interior of a new car

Symptom®

—]

\CMb musculo skeletal @ATIR. MM : airway or mucous membrane @GCOR : heart,~chest-related
|@G] : gastrointestinal ®COG | cognitive ®AFF : affective (DNM : neuromuscular &HEAD : he
ad-related @SKIN : skin-related (0GU : genitourinary

Life impact*

|ﬁ Diet @Work, school @New furniture @Cloths @Travel or driving ®Personal care products
(T Social activities @Hobbles or recreation @ Relationship with spouse or family 10Household
chores

Masking™*

|®Smoke once a week or more often @Drink any alcoholic beverages once a week or more often
| @Consume any caffeinated beverages once a week or more often @Use perfume, hairspray once
a week or more often @Spray for insects or fumigated in the past vear ®Expose to any
chemicals, smoke or fumes once a week or more often @MAnvyone routinely smoke inside @Gas
or propane stove @Use scented fabrie softener once a week or more often (0Take any of the
following : steroid pills, pain medications requiring a prescription, medications for depression,
anxietv, or mood disorders ; medications for sleep once a week or more often

-

*: 0=not at all problem, 5=moderate symptoms, 10=disabling symptoms Total score (0—100)
**:0=no, 1=ves Total score (0—10)
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Table 2 Characteristics of subjects

July 2004

Case Sex| A Occupation Occupation | Chemical History of |Chemical intolerance | Masking | Symptom severity | Judgment of
No. g (before exposure) | (after exposure) | exposure event |atopic diseases score score score | MCI (Table 3)
1 F| T none none insecticide none 45 2 73 | B
2 F | 46 teacher leave of absence painting yes 59 5 | 39 E
exterminate of
3 F | 60 chef none e W— yes 89 4 82 A
. [
4 F| 31 bank clerk none - OfA none 15 4 20 G
passive smoking
5 F | b4 dishwasher dishwasher sodmr_n none 5 3 5 H
hydroxide
6 | M| 3 none none fire, reform yes a0 6 19 G
7 F | 31 | research worker | office worker fire, reform ves 72 4 79 A
8 F | 67 none none fire, reform ves : 43 2 43 B
: |
9 M| 18 dishwasher dishwasher QREQIE of ves 2 4 14 G
shopping center
10 | F |41 none none move none 68 2 63 B
s — opening of ; P
11 F | 23 | dental hygienist | dental hygienist Fhoprinecanion ves 3 5 25 G
. L. L opening of
12 | F | 30 | dental hygienist | dental hygienist Shoppineseanten ves 42 7 62 B
13| M| 34 dentist dentist bR O ves 1 5 27 i &
shopping center |
1 1
B Interior Interior ) o | | .
14 | M| 36 P— desorator new house ves 64 ! 4 ‘ 38 E
1 [
dental clinic dental clinic opening of | i
B\ Fle staff staff shopping center nong E f 86 G
16 | F | 39 office worker office worker use of PC yes 48 10 a7 A
17 | M | 52 architecture architecture move ves 3 i 5 33 G
: |
sales person of | sales person of opening of =
18 | F | 23 toy shop toy shop shopping center yes 10 4 35 G
19 | F |71 none none fReMnE o ves 21 7 56 &
convenience store |
20 | F |34 sales person of | sales person of e FonE o 59 3 50 B
tailor shop tailor shop
21 | F | 45 ;’cﬁ&irﬁ:ﬁ:a;a{f& none office supplies yes 85 4 64 A
22 | F | 34 none none new house yes 33 3 10 H
23 | M | 24 | research worker | research worker |  chemicals none 43 6 63 A
24 | F | 66 none none polluted water none 68 5 85 | A
25 | F | 42 teacher teacher paddle yes 42 3 35 : F
26 | F | 55 none none move none 69 8 o6 . A
21 | F | 3 none none new house none 23 | 5 19 G
28 | F | 68 none none take medicine yes 77 ‘ T 58 A
29 | F | 50 Part-timer factory worker new house yes 64 4 48 A
30 | F | 40 none none new house none 30 3 3 D
31 | F | 66 none none reform yes 31 5 50 C
32 |F |1 none none take medicine ves 0 4 13 G
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Table 3 Criteria for multiple chemical intolerance by Miller & Prihoda

Degree to which is MCI is | Symptom severity | Chemical intolerance ) Judgment of MCI
Masking score
suggested score score
Very suggestive =40 =40 =4 A
Very suggestive =40 =40 <4 B
8 h
omewhat 240 <40 24 &
suggestive
Not suggestive =40 <40 <4 D
Problematic <40 =40 =4 B
Problematic <40 =40 <4 F
Not suggestive <40 <40 =4 G
Not suggestive <40 <40 <4 H
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Table 4 Correlation between chemical intolerance score and symptom score before chemical

exposure event
Chemical intolerance Symptom Correlation P value
Diesel or gas engine exhaust (1) AIR MM 0.573 * %
| COR (0. 404 *
| GI 0. 591 *
| NM 0.576 * *
| HEAD (. 537 * %
- | Total score 0, 708 * E %
Tobacco smoke (2) [ AR MM 0,673 * koK
|G 0. 544 |k kK
GU 0. 406 |
- Total score 0. 565 * ok
Insecticide (3) MS 0.427 *
COR 0.510 * ok
- COG 0. 401 *
Gasoline, for example at a service station while filling the | AIR MM 0.391 *
gas tank (4) S | ‘ .
Paint or paint thinner (5) |GI 0. 394 *
| NM ‘ 0. 383 *
| HEAD 1 0. 369 *
- | Total score | 0.420 *
Cleaning products such as disinfectants, bleach, bathroom | COR |0 573 * ok
cleansers or floor cleaners (6) ‘
Certain perfumes, air fresheners or other fragrances (7) AIR, MM 0. 479 | % x
GI 0. 391 *
B Total score 0. 380 *
Fresh tar or asphalt (8) AIR/ MM 0. 441 * ok
GI 0. 429 *
NM (). 456 *
HEAD 0. 425 *
Total score 0. 380 *
Nailpolish, nailpolish remover, or hairspray (9) COR | 0.381 | *
|Gl 0. 472 *
Total score 0. 488 * K
New furnishings such as new carpeting, a new soft plastic | MS 0. 499 * ok
shower curtain or the interior of a new car (10) AIR/MM 0. 475 *
GI 0.410 *
COG 0. 609 * ok
AFF 0,458 *
NM 0. 406 *
Total score 0.691 * % %
Total chemical intolerance score AIR /MM 0.521 * *
COR | 0. 438 *
| GI 1 0.479 *
| Total score | 0. 569 * &
* DP<0, 06 *x 1P<0, 005 **xx :P<0. 0005
MS ! musculoskeletal symptoms, AIRMM ! alrway or mucous membrane symptoms, COR : heart, chest-

related symptoms, Gl @ gastrointestinal symptoms, COG : cognitive symptoms, AFF : affective
symptoms, NM ! neuromuscular symptoms, HEAD ! head-related symptoms, SKIN : skin-related symptoms,
GU : genitourinary symptoms
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Table 5 Correlation between chemical intolerance score and symptom

score after chemical exposure event

July 2004

7 & P

Table 6 ic & Dk 5 2 {LFEWHE

Chemi-cal Symptom | Correlation [p Chemical Symptom Correlation |P T A AEA S B &, Eok
intolerance value |intolerance value
1 MS 0.513 * 6 MS 0. 438 * AN HEAFORESEA LS L
COR 0. 474 * COR 0.511 ® % o G _ S i
a1 0. 403 ” coG 0. 438 ‘** 7ﬂ'_fé‘é@blfpﬂk\fﬁ:ﬁuﬂit/fum
CcoG 0. 449 U AFF 0. 407 | * HAER LA, &<z y N3 D4,
NM 0,430 * NM 0. 429 * o
HEAD 0. 542 * |HEAD 0. 442 % BOFBREAIC > W TR HEARE
Total score |0, 583 —_ GU 0. 422 % -
Total score |0. 549 ® ok rhﬂ @ 2R T'}ﬁL‘*ﬁEﬂﬁ>
2 MS 0. 564 . x T MS 0. 494 - Lo, BT b SRR e ERBE,
COR 0. 476 * % COR 0,423 # T A T, -
Gl 0, 423 [ coc 0. 459 * FIRBIR G Sz oL T ORE S E
CoG 0. 482 * % HEAD 0. 467 * Mot
AFF 0. 415 * Total score |0. 480 * K
NM 0. 485 * %
HEAD 0. 481 _ £ %
Total score |0, 660 * ok k|
3 MS 0.5%5 * 8 |MS 0, 384 * | 37 5% 2 A el e D L
COR 0. 739 * %k COR 0. 434 % SO A T 2 MOS OB o —
|Gl 0. 426 * Gl 0. 428 - ABHE SR CS i
oG 0. 563 * GU 0. 486 * BhEdahnic, ARTZEC
AFF 0. 436 * Total score |0, 524 * %
NM 0,384 | Miller @F}ﬁ% L f_-tH‘g'?‘ L’C@EH
HEAD 0. 409 * TxZCLABRLE DR
SKIN 0,495 * e ﬁ_*a L7 MCS ’
GU 0.541 * 7 —=v7, BEOHOR®E
Total score |0. 709 * ok ok
: 2 QEESI (HAGE! Ic|&E LT
1 MS [0. 607 * kx| 9 MS 0.527 * x #Q C(HAGERO 1<
COR 0. 564 * |COR 0, 493 * bo-TWWa, AFFROHEHITIE
Gl 0. 474 * * al |0. 366 * I o
coG 0.627 T oG 0, 481 O iﬁ%lﬁl &3 A{LEE I T AR
[NM 0. 629 EEE NM 0.417 * ? % QFEESI iz TSl © o)
HEAD  |0.646 | % % # HEAD 0,516 - T Q THlTES
Total score |0, 682 | & * % Total score |0.535 E h, %?ﬂl%%{ﬁ@ﬁ [E.—']iﬁ)éﬁ A
5 MS 0. 501 * ¥ 10 COR 0. 375 % D P + M : o
e N . o i e | v x _ e, ‘i Miller & Prihoda
Gl 0. 400 * GU 0.516 I W B AR L E B O IER D2 lric
COG 0. 598 ¥ kK Total score |0, 515 * % - _
AFF 0. 419 % BE4T50ha2RiET A LETH -
NM 0. 463 * N .
[ R € 0 & {
HEAD 0,669 ok . MREARZZOZ 200
Total score |0, 668 * ok 1o PR RAEIC L T 500
Total MS 0. 653 - TEY—F TE
; chemical |COR 0,677 * % <L SR O
! intolerance |Gl 0.518 * Mot EBEFESMKEELTY
score COG 0. 667 * ok
AFT 0. 476 | x pHLLL,
NM 0, 525 | % £ [8] D 325 B O o 1= B — o B2 g
HBATS Ci L g Gl SZE,M i fa]— D B
|SKIN 0. 387 * TTREROFEE L. ERA 3 b -
QU 0. 481 * o b _
Total score IU 770 * ok ok 7. q:".]ﬂz]_bfﬁ 8 ﬁ @;é[&g@ﬁ< [
* 1P<0.05 * % :P<0.005 xxx :P<0.0005 =T Lk RBvayEvyE

The number of chemical intolerance is showed in Table 4.
The abbreviation of symptom is showed in Table 4.
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Table 6 Correlation between chemical intolerance score and life impact score after chemical exposure event
Chemical | Life impact Correlation |P value |Chemical rLife impact Correlation |P value
intolerance intolerance

1 New furniture 0.494 * * 6 Diet 0. 385 *
Cloths 0.494 * X New furniture 0. 458 *
Personal care products 0.677 L Cloths 0.622 * k%
Hobbies and recreation 0. 380 * Personal care products 0.393 *
Household chores 0. 431 * Social activities 0. 405 *
Total score 0. 546 * K Hobbies and recreation 0. 392 *

Relationship with spouse or family |0, 539 * ok
Taotal score 0, 580 ® ok

2 Diet 0. 421 * 7 New furniture 0.572 * *
New furniture 0. 378 * Cloths 0. 510 * %k
Cloths 0. 536 * ¥ Personal care products 0. 747 * kK
Personal care products 0. 557 * ¥ Relationship with spouse or family |0, 363 *
Social activities 0,575 * ¥ Total score 0. 522 *
Hobbies and recreation 0.513 * *

Relationship with spouse or family | 0.517 * ok
Total score 0. 629 * K

3 Diet 0. 465 * 8 New furniture 0. 680 * * ok
|New furniture 0.411 L Cloths 0. 528 * x
Cloths 0. 756 * K Relationship with spouse or family |0. 494 * x
Personal care products 0. 544 * ok
Social activities 0, 446 *

Hobbies and recreation 0, 583 * ok
Relationship with spouse or family |0, 632 * %
Household chores 0, 416 ®

Total score 0, 658 *

4 New furniture 0, 355 * 9 New furniture 0. 622 R
| Cloths 0, 546 * Cloths 0, 583 * %
Personal care products 0. 551 * & Personal care products 0. 785 * Kk
Social activities 0. 635 * ok | Total score 0.530 ® %
Hohbies and recreation 0.410 *

Household chores 0.383 *
Total score 0. 569 *

5 New furniture 0. 554 * 10 New furniture 0,736 * ok K
Cloths 0, 540 * & Perscnal care products 0, 454 ®
Personal care products 0. 469 | * % Hobbies and recreation 0.412 ®
Household chores 0. 380 * Relationship with spouse or family |0. 460 *
Total score 0. 429 * ok Household chores 0.475 *

Total score 0. 640 * ok ok
Total New furniture 0. 653 * kK
chemical |Cloths 0.717 * K %
intolerance | Personal care products 0. 697 * ¥
score Social activities 0. 386 *
Hobbies and recreation 0. 480 *
Household chores 0. 548 * ok
Household chores 0. 559 * ok
Total score 0, 644 * K K

* 1 P<0.056 *x % :P<0,006 * %% IP<(Q, 0005
The number of chemical intolerance is showed in Table 4.
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