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Abstract

The multiple chemical sensitivities (MCS), a concept advocated by Cullen (1987), refers to a
syndrome induced after low-dose but continuous exposure or high-dose and one-time exposure to
various chemicals. The concept of MCS is not yet generally accepted and there is much debate even
on the name of the syndrome. The objective of this study is to clarify the relationship between
stress-related factors and MCS from psychosomatic perspectives.

Subjects : We surveyed 18 patients with MCS (male ; n=7, female ; n=11,) and 35 controls
(male ; n=7, female ; n=28) to investigate the effects of stress-related factors on MCS. The
patients were diagnosed as having MCS in the Clinical Environmental Center of the Kitasato
Institute Hospital. We recruited controls through an advertisement on a family magazine, who are
healthy persons aged 20-70 without medication, and not diagnosed as having sick-building syn-
drome in spite of having moved to a new house or a reformed house during the past three years.
Fulfilling these requirements, the controls were considered not suffering from MCS under continu-
ous exposure to low~dose chemicals.

Measurements : All subjects underwent the life health questionnaire (LHQ) which evaluates life
events, daily hassles, social support, stress coping, smoking and drinking habit, physical, mental and
behavioral stress responses. They were also examined for the following tests : The Cornell Medical
Index-health questionnaire (CMI) for physical and psychiatric subjective symptoms, the Profile of
Mood States (POMS), the Eysenck Personality Questionnaire-Revised (EPQ-R), the Twenty-Item
Toronto Alexithymia Scale-Revised (TAS-20 R), the Somatosensory Amplitude Scale (SSAS)
and the Tri-Axial Coping Scale (TAC-24). They were also examined for the heart rate variability
as the function of autonomic nervous system. In order to diagnose psychiatric comobidity, one
psychosomatic doctor interviewed all of them by using the Mini-International Neuropsychiatric
%ntervsiiylv and the items of somatoform disorders extracted from the Structured Clinical Interview
or DSM-I1V.

Results : The scores of life events during the past one year and the present stress scores of
patients were significantly higher than those of controls. However, there was no significant
difference recognized in specific personality trend or stress-coping style. A remarkable difference
was noted in the volume of smoking and alcohol drinking in the past one month. No patients had
smoked at all and few patients had drunk alcohol. After occurrence of MCS, the patients felt
various physical and psychological symptoms. The rate of psychiatric comobidity of patients was
83%, while 11% of controls. The details of psychiatric diagnoses on the patients were Somatoform
Disorders (67%), Mood Disorders (61%), Anxiety Disorders (50%) and so on. As for the heart
rate variability as the function of autonomic nervous system, there was no difference between
patients and controls.

Conclusion : Psychological stress may promote the occurrence of MCS, but there was no distinc-
tive psychological or behavioral profile of patients except that they smoked or dranked less. And
MCS patients had many psychiatric comobidities.

B Key words : multiple chemical sensitivity, Jpsychological stress, heart rate variability, structured
interview, psychological questionnaire

* Department of Psychosomatic Medicine, The University of Tokyo (Mailing Address . Yuko
Tsujiuchi, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8655, Japan)
** Centre for Health, Mie University

DEE 2002637 - B42% 35 ' 205

NI | -El ectronic Library Service



Japanese Soci ety of Psychosonatic Medicine

: £w

CONE 3

i
{

L S2MBBBVE (MCS) &(d, Cullen IZKDTRIBEN, {CEMBEDDERHRRENKE
SEEZIEHIC, SWEBICHED TRKRIERSRRT DB RHADKRBESNTIND. A
RTIRFECD MCS BRICEDE, WSEZNBERDDLBIRSY (RS 183, BBS DD &
2L, ZORBR, RESIURBIZRINEBEZNASL ADBSHRDHDN, BX177HEE
DERE - BUBREADENCNDEFTBEOBHUOROONE. RERBRDKREELT, BEHE
SOSMEREBHIEREBRL THY, BHERBDOEHD 83%T, BEKRRILES [0

BE - FLREHNZIRBHONE.

W Key words . {t2¥)EBEBEUE, LWEBASHANLU X, IMaXE), SEvmE WET A~

EUsHIZ

(g EEeE (MCS ; multiple chemical
sensitivities) &I BE&IE, 1987 iz —)v
KED CullenVs, &b THERIFEYIEIC
XV, ZEERICbz > CTHIRERPFERT S &
E2oN2BFETHDIRETHS & LTIRIBL
7z, 2 0%, BB EYE LM ESRE
(IPCS) & N4 YO&ERIEHE (1996) 12 TARE

MR ZaE (IEI; idiopathic environ-

mental intolerance) & >3 #7222 LRRHEENE
ENBgE, FEEEEPHR S0 TR
W U7 E R CRIMEES R L ODEIRTDH
5.

BT TIE, CEYERBEDERDER &
%5 T3 Cullen DFRE L 72T E DWW T
WET 5, EREZET, FCT7VVF —RRE
R, BEMHEER, B, W k- 1A
BREMEIR, E - AW - BE < EERERIC

SEEINTWS, ZOFRERTFIE, HI2EER
BB KRBICEBE S NS », XD THE
ALY B IC b > TRBR2Z TS &
WEVRBIES N, 2EBHMBIZE RIS
YEOYWETHERPFERT 2057 VL

F—HRGERT EZEZONTREYI,

HA T DYV E BEE O5E 3 £ 724 7%
, ZORERRIMEVWEORETCHL]L
VD BLED S DEHEZER G b OHHLTH -
7. L»L, AUCERETCLRET 2HLLE
WEDND L WS EENS, {LEVEDOREL
Az b & F & BHRLEASHREAZER
Db 5 T A RJREELE 2 5 b, KRIFFED
HEg [ME2Era aEE OFeE L, WFWE
DU OEH-SIA PV AR, =Y+ U T 1,
A MU ASHILA ¥ A Vg ¥ OMEAZEERHEES
LB, FEBROREICIIESARE & OHEO
R B RBEENTED 5D | &I REHER
AT A2 EThHS. CORBERREES 572012,

* REARFERERA LV ABELSES (EiES  dNET, S 113-8655 REHSCRREASN 7-3-1)

* ZERFRBREHE Y VY —

206 DEE-2002F3H 8428 B35

NI | -El ectronic Library Service




Japanese Soci ety of Psychosonatic Medicine

Exposure to
chemicals
Psychosocial
stressor

/Physical response

Behavioral response
Psychological response

N

N

8

1.Stressor before

occurrence of MCS differences

2. Factors of individual

3. Psychosomatic interaction
after occurrence of MCS

Fig.1 Understanding of MCS as stress reaction

STou
Number

ntrols
35

Sex Male 7 7
Female 11 28
Age 22~69 y.o. 22~42 y.o0.
Mean=+SD 40.8+13.1 31.7%6.7
Education University 11 13
College 4 8
High school 3 8
Student 0 6
Occupation (+) 9 20
' (—) 9 15
Marriage (+) 12 19
(—) 6 16

y. 0. : years old
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Table 2 Stressors before occurrence of MCS

LHQ A. Life events

Total stress scores during past one year 197.0

Endurable highest stress scores
Present stress scores
B. Daily hassles

145.6 114.8 138.9 0.025
73.9 16.1 78.9 12.6 0.110 ns
51.5 26.1 36.2 27.0 0.027
22.4 10.7 25.4 10.5 0.170 ns

LHQ : Life Health Questionnaire
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Table 3 Factors of individual differences

EPQ-R ) szychot1c1sm P)

4.11 2.17 3.29 1.82 0. 075 ns
Extraversion/Introversion (E) 5.33 3.18 6.00 3.68 0.258 ns
Neuroticism (N) 6.94 2.92 5.94 3.380.145 ns
Lie scales (L) 4.22 2.34 4.89 2.730.192 ns
TAS-20 R @Difficulty identifying feelings 17.4 5.8 16.1 5.9 0.220 ns
@Difficulty describing feelings 14.1 3.4 13.1 4.0 0.179 ns
®Externally oriented thinking 21.3 3.4 20.6 2.3 0.235 ns
Total 52.8 9.6 49.9 9.7 0.156 ns
SSAS Total 31.0 5.6 30.9 5.6 0.470 ns
TAC-24  (@DGetting information (EPB) 10.2 2.7 9.3 2.8 0.143 ns
®@Giving up (APC) 6.4 2.6 6.0 2.3 0.304 ns
(®Positive interpretation (EEC) 10.3 2.7 10.7 2.8 0.308 ns
@®Plan drafting (EPC) 11.0 2.8 10.5 2.8 0.266 ns
®Avoidance-like thinking (AEC) 75 2.4 7.6 2.6 0.462 ns
(®Distractive recreation (AEB) 7.4 2.3 8.0 2.7 0.195 ns
(MCatharsis (EEB) 10.4 3.1 10.3 3.0 0.479 ns
®Evading one’s reponsibillity (APB) 5.4 1.5 5.1 1.8 0.312 ns
LHQ C. Stress coping skills

f 1., Problem-focused coping 7.4 1.5 7.8 1.9 0.231 ns
f 2. Waiting-for-time-to-pass coping 3.7 1.5 4.1 2.3 0.232 ns
f 3. Emotion-focused coping 4.1 1.7 4.3 1.8 0.286 ns
D. Social support 14.4 4.3 14.7 4.6 0.419 ns

F. Smoking habits 1.0 0.0 1.4 0.8 0.001

G. Drinking habits 1.3 0.6 2.2 1.1 0.0003

EPQ-R : Eysenck Personality Questionnaire-Revised, TAS-20R : Toronto Alexithymia
Scale-Revised, SSAS : Somatosensory Amplitude Scale, TAC-24 © Tri-Axial Coping Scale,
LHQ : Life Health Questionnaire
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(Table 3) 5. EEREARTR (LHQ)
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Patients

Controls

0% 10% 20% 30% 40%

50%

60% 70% 80% 90% 100%

O no drink
B less than 540ml, daily

Elless than 540ml, not daily B3 more than 540ml, not daily
H more than 540ml, daily

Fig.2 Drinking habits

Patients

Controls

0% 10% 20% 30% 40%

50% 60% 70% 80% 90% 100%

LD no smoking [1~10 cigarette/day EJ 11~20 cigarette/day B 21~40 cigarette/day [

Fig.3 Smoking habits
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Table4 Psychosomatic interaction after occurrence of MCS

CMI
Physical symptoms A. Eyes and ears 3.2 2.5 1.7 1.8 0.008
B. Respiratory system 3.7 3.1 2.7 2.8 0.128 ns
C. Cardiovascular system 3.8 3.1 1.5 1.7 0.004
D. Digestive tract 4.7 3.4 3.1 2.5 0.027
E. Musculoskeletal system 2.0 2.2 1.1 1.0 0.061 ns
F. Skin 2.7 2.2 2.5 1.8 0.337 ns
G. Nervous system 2.7 2.4 1.6 1.8 0.026
H. Genitourinary system 3.0 2.8 2.3 2.1 0.149 ns
I. Fatigability 1.8 1.6 1.0 1.2 0.023
J . Frequency of illness 2.7 2.6 0.3 0.8 0.0007
K. Miscellaneous diseases 1.5 1.7 0.8 1.2 0.075 ns
L. Habits 1.7 0.9 2.0 1.6 0.148 ns
Total 33.3 20.4 20.7 12.3 0.012
Psychological symptoms M. Inadequacy 3.6 3.8 1.8 2.0 0.037
N. Depression 1.1 1.9 0.5 0.7 0.090 ns
0. Anxiety 2.2 2.6 1.3 1.7 0.096 ns
P. Sensitivity 2.0 1.9 1.4 1.6 0.108 ns
Q. Anger 2.4 2.7 2.4 2.4 0.491 ns
R. Tension 1.2 1.8 1.1 1.1 0.433 ns
Total 12.7 12.8 8.5 7.4 0.104 ns
POMS Tension-anxiety 12.9 8.8 11.0 6.6 0.188 ns
Depression 16.6 15.7 13.6 12.0 0.224 ns
Anger-hostility 15.0 9.4 12.9 9.5 0.225 ns
Vigor 9.2 6.8 12.9 6.1 0.027
Fatigue 13.4 6.8 9.7 6.2 0.026
Confusion 10.7 6.9 7.8 4.3 0.061 ns
LHQ
Stress responses E. Behavioral change 19.1 7.2 21.9 7.0 0.086 ns
H. Psychological symptoms 19.2 13.8 15.7 10.1 0.154 ns
1. Physical symptoms 21.7 10.9 16.4 9.5 0.037

CMI : Cornel Medical Index, POMS : Profile Of Mood State, LHQ ; Life Health Quesionnaire
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Anxiety disorders

Table 5 The number of subjects diagnosed h

Total

©

iatric diseases

e~

Agoraphobia without history of panic
disorder

Limited symptom panic attack

Panic disorder with agoraphobia

Generalized anxiety disorder

Social phobia

Obsessive-compulsive disorder

Panic disorder (lifetime)

S DO DN DN

o

Mood disorders

Total 11

[N

Major depressive episode melancholic
features specifier

Dysthymic disorder

Major depressive episode

Mood disorder with psychotic disorder

Hypomanic episode (lifetime)

Manic episode (lifetime)

Major depressive episode (lifetime)

N NW =N

SNV H O OO

Somatoform disorders

Total 12

Somatization disorder

Others

Total

6
Undifferentiated somatoform disorder 5
1
1

Psychotic disorder not otherwise specified
(lifetime)

OO O OO = OO

LF

Table 6 Heart rate variability

L

39.28 47.36 79.33 0.881 ns
HF 82.10 68.52 138.15 170.14 0.276 ns
Percent fractal power >70% 81.73 16.70 82.15 7.17 0.348 ns
HF/Total 0.08 0.08 0.13 0.15 0.106 ns
LF/HF 1.5-2.0 1.69 3.61 0.77 1.17 0.237 ns
Spectral exponent 1 1.27  0.39 1.16 0.41 0.338 ns

LF : low frequency power : 0.040-0.150 hz, HF : high frequency power : 0.150-
0.400 hz, HF/Total : PNS (parasympathetic nervous system) indicator, LF/HF :

SNS (sympathetic nervous system) indicator

(2] BEICTILDINEBARINANL R
LHQDZ A4 74X bOHEETIE, Il
FRICHK Z o 724EE LOHREIC DWW TR U7
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w3, AEFETIE, Bl 1 FEEOHREICT
D2APMVREOGERAPEBEHTHO»TE
, BEHDIZIVLVLLDANVAERL
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72. LHQ 2 FHW TN FYHEORKE &L X b
vy —t OBFE PRI EFRN S OO T
b, 4 74V EZEENTED S0 H

HOFALL Z & & ORNICIZBEN R » o 72, B

Blzhrbod, BEOREELI A 74XV
EDOBEICIIEBEOEELH S D0 L
v,

IS DIER»S, HEABCBT %R
B CIBMERR A b Yy b — X FEIIZEES L
RO, FATARYMZEBREDOA My
P —BFIECES L TW 3 Z ERB I Tz,

RESIURBICEHIB/AZER

EPQ-R 13, B2, 2 b X, A& L IEOFRE
& DESEDIFFE Y3 E R IIRNCER L 7214 &
V) ADLEEE, T4 XY 7 IMER L T:—ED
HHMED—DOTH 5., AR TIIEERFL 2
Yhru—NEroEREOONT, WHED
EPQ-R OIEHE&HNNCA > TE D, {LFwE
ABEE BE I EE R ARBERIE T E vz
5.

7z, REDBED, FBEREBRE LB,
# DFERZRER T % <, SEERICKRD
CTEERI 22T 2.0 ERE L ILE T 2 ERA
BHDBDOTRBRMEEZ, TAS20RIZTT
VEF YA ST (RBMELE) fER R FHE L /2.
LdLl, SEOBRTIEa Y b —VEEE DR
WEIFFTEO N oTz,

SSAS (B HREHERRE) 3 R3 SRRE
WX AEELDOEE D BFHET % DT, LE
TER EDFBRFREEEDBEICB LT IOMHE
MAEW E Wbl Tws2), fERiFar bo—
WVEEEREREIRR L, FFEDFMEREERY
WCHEBOERT AMEA, B2 WITHER LR
IR b D LR U 5 RE - FRENE OMEM 1L
BH T wWEwz 3,

RiZ, BASDOLEA N VA BEERL Tz
& EOMUFEDOER # Tz, TAC-24 Tl

il ; EAARRIRERBRRIC X > TOHMLL X5 LT3
», BEFEEEITE S £ T 50, @FT-H#
o EEEICE D 2 BE D, [EhHED 5 VW ITHER
UCHERERET 5 L 25D, QRIGRE ;
AR TEIR D, WS 3 DOEITA ML X
SHLR 8 4 VR FHTS 510,
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