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Preface

The present thesis is based on three studies performed at the Danish Research Centre for Chemi-
cal Sensitivities, Department of Dermato-Allergology, Gentofte Hospital, University of Copen-
hagen, Denmark between 2006 — 2009.
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1. Summary in English

Multiple chemical sensitivity (MCS) is a disorder characterized by reports of non-specific symp-
toms from various organ systems attributed by the individual to exposure to environmental
odours at levels below those known to induce adverse health effects. More sets of diagnostic
criteria have been proposed but none is currently internationally accepted. Reports of symptoms
are common in population-based studies with prevalence estimates ranging from 9-33%. Preva-
lence estimates of physician-diagnosed MCS or reports of disabling consequences in the form of
social and occupational disruptions range from 0.5-6.3%, and it is well established that MCS can
be a chronic disorder. The label “MCS” has been criticized for implying unproven assumptions
about causation and instead the label Idiopathic Environmental Intolerance (IEI) has been rec-
ommended to replace it. The scientific literature still uses both terms and without reference to
assumptions about causation the term MCS will primarily be used in the present thesis.

MCS is a controversial disorder and the lack of diagnostic possibilities may challenge the health-
care system and result in different management strategies. Knowledge is limited of General Prac-
titioners” (GPs) experience with MCS and the strategies they apply in consultations with patients
who report these symptoms. Details of how MCS is experienced and coped with by affected in-
dividuals are sparse but insight into the individual consequences may provide an understanding
of the difficulties faced by affected individuals and aid in the planning of future studies and pos-
sible therapeutic interventions. Recent studies suggest that emotional distress and psychological
states and traits believed to play a role in the maintenance of symptoms in functional somatic
disorders are associated with MCS. However, more studies are needed to explore the role of
these psychological factors in MCS, and the possible association with severity of the reported

symptoms.

Three studies were performed. The first study was a nationwide cross-sectional postal question-
naire survey including a random sample of 1000 Danish GPs. The objective of this study was to
investigate the experience and clinical practice among GPs in relation to patients who seek
medical advice due to symptoms attributed to common environmental odours. Our results sug-
gest that many GPs find it difficult to fulfil the healthcare needs expressed by these patients, and

there is a great need for evidence-based guidelines and diagnostic tools in relation to this patient

group.



The second study applied focus-group discussions as data collection method and aimed at de-
scribing the impact of self-reported MCS on everyday life including work and social life. The
participants experienced that MCS had a severe impact on everyday life by limiting their possi-
bilities of performing normal daily activities. They reported being bothered when shopping, us-
ing public transportation, participating in family parties and coping with workplace exposures;
avoidance was the primary coping strategy applied.

The third study was a cross-sectional postal questionnaire survey including a sample of 1024
individuals with either self-reported or physician-diagnosed MCS. The objectives of this study
were to examine the association between MCS and different measures of emotional distress and
psychological states and traits. The following measures were included: the somato-sensory am-
plification scale (SSAS); the Autonomic Perception Questionnaire (APQ); the Tellegen Absorp-
tion Scale (TAS); the Negative Affectivity Scale (NAS); the Marlowe-Crowne Social Desirabil-
ity Scale (MCSD); the Bendig 20-item version of the Taylor Manifest Anxiety Scale (TMAS);
the Toronto Alexithymia Scale (TAS-20) and the Recent Life Events scale (RLE). Results from
this study suggest that self-reported severity of MCS is associated with psychological factors
involved in symptom perception and maintenance and emotional distress, i.e., negative emo-
tional reactions. The direction of the relationship between MCS and the psychological factors
examined in this study cannot be determined from the cross-sectional design, but our results con-
firm the importance of studying the role of psychological factors and providing knowledge for

future studies on risk factors in MCS.



2. Summary in Danish

Duft — og kemikalieoverfglsomhed (MCS) er en tilstand, der kan karakteriseres ved selvrapporte-
rede og uspecifikke symptomer fra flere organsystemer udlgst ved eksponering for almindeligt
forekommende dufte og kemiske stoffer. Der er foreslaet flere diagnostiske kriterier til bestem-
melse af tilstanden, men pa indevarende tidspunkt findes ingen internationalt anerkendte kriteri-
er. Populations-baserede studier peger pa, at symptomerne er hyppige i befolkningen med prava-
lens estimater pa mellem 9 og 33 %. Forekomsten af lege-diagnosticeret MCS, eller svar social
og erhvervsmessig pavirkning som fglge af MCS, estimeres til mellem 0.5 og 6.3 %. Flere stu-
dier peger pa, at tilstanden kan vare kronisk. Betegnelsen ”"MCS” er blevet kritiseret for at inde-
holde udokumenterede associationer omkring kausalitet. I stedet er foreslaet den noget bredere
betegnelse “idiopathic Environmental Intolerance” (IEI). Den videnskabelige litteratur anvender
forsat begge betegnelser og uden antagelser om arsagssammenhange anvendes her primert be-

tegnelsen "MCS”.

Manglen pa dokumenteret viden om patologi og kausalitet kan antages at ggre det vanskeligt for
sundhedsvasnet at handtere denne patient, samt give anledning til forskelligartede udrednings —
og behandlingstilbud. Viden om alment praktiserende leegers erfaring med - og handtering af
denne patientgruppe er begranset. Indsigt i hvordan patienten med MCS oplever og handterer
tilstanden kan give viden om centrale problemstillinger i relation til denne patientgruppe. Viden
om hvordan MCS pavirker den enkeltes liv kan vare med til at danne grundlag for forskning
inden for omradet, samt indga i planleegning af eventuelle terapeutiske interventioner. Nyere
studier peger pa at emotionel sarbarhed og psykologiske karaktertraek, der antages at have betyd-
ning for symptomrapportering i funktionelle somatiske tilstande, ogsa er associeret med MCS.
Der er dog behov for yderligere studier til undersggelse af sammenh@ngen mellem sverere MCS

symptomer og reaktioner, emotionelle faktorer og psykologiske karaktertrak.

Athandlingen er baseret pa tre studier: Det fgrste studie var en landsdekkende spgrgeskemaun-
dersggelse henvendt til 1000 tilfeldigt udvalgte alment praktiserende leeger. Formalet med studi-
et var at undersgge praktiserende legers holdning og kliniske praksis i relation til patienter, der

spger leege pa grund af symptomer over for almindeligt forekommende dufte og kemiske stoffer.



Resultaterne pegede pa, at mange alment praktiserende leger oplever, at de har svart ved at img-
dekomme denne patients forventninger til sundhedsvasnet, samt at der er et stort behov for evi-
dens-baserede retningslinier og diagnostiske vaerktgjer.

Det andet studie var et kvalitativt studie baseret pa fokusgruppe interviews. Studiet havde til for-
mal at undersgge, hvordan MCS pavirker dagligdagen og herunder sociale relationer og arbejds-
liv, samt hvilke strategier patienten anvender for at handtere tilstanden. Studiets design giver
ikke grundlag for at resultaterne kan generaliseres, men diskussionerne pegede pa, at MCS kan
virke sterkt begrensende for den enkeltes muligheder for at udfgre almindelige dagligdags akti-
viteter. Fokusgruppe deltagerne oplevede vanskeligheder ved at ga i butikker, anvende offentlige
transportmidler og handtere eksponeringer pa deres arbejdsplads. Undgéelses adferd var den
primare handteringsstrategi.

Det tredje studie var en spgrgeskemaundersggelse blandt 1024 personer med enten selvrapporte-
ret eller leege-diagnosticeret MCS. Formalet med studiet var at undersgge associationen mellem
selvrapporteret sverhedsgrad af MCS og variable til méling af emotionelle og psykologiske fak-
torer. Fglgende variable indgik: Somato-sensorisk forsterkning (SSAS); Autonom perception
(APQ); Absorption (TAS); Negativ affekt (NAS); Social gnskvaerdighed (MCSD); Trak angst
(TMAS); Alexithymi (TAS-20) og tidligere, stressfyldte livs begivenheder (RLE). Overordnet
pegede studiets resultater pa en association mellem selvrapporteret svaerhedsgrad og psykologi-
ske variable af betydning for symptom perception, samt negative emotionelle reaktioner. Kausa-
litet kan ikke bestemmes ud fra et tversnitsstudie, men resultaterne bekrafter, at det er relevant
at inddrage psykologiske variable i studier af MCS. Resultaterne kan derved danne grundlag for

fremtidige studier, der vil undersgge risikofaktorer i relation til MCS.



3. Introduction

“My symptoms mean that my home is 100% free of fragrance products, secondly that I avoid things that
make me feel ill like, e.g., newly printed magazines, and thirdly that I keep away from people and places

whose smell I can't tolerate” (49-year-old woman) [1].

3.1 Case-definition

In 1986 Scottenfeld and Cullen reported a case where the patient complained of unexplained
medical symptoms that were attributed to exposure to common chemicals and the condition was
initially labelled atypical post-traumatic stress disorder [2]. In 1987, based on observations of
similar cases at the Institute of Occupational Medicine, Yale University, Cullen proposed the
diagnostic label Multiple Chemical Sensitivity (MCS) and defined it as:” an acquired disorder
characterized by recurrent symptoms, referable to multiple organ systems, occurring in response
to a demonstrable exposure to many chemically unrelated compounds at doses far below those
established in the general population to cause harmful effects. No single widely accepted test of
physiologic function can be shown to correlate with symptoms” [3]. Although more case defini-
tions have been proposed since Cullen first introduced his diagnostic criteria [4;5], there is cur-
rently no widely accepted case definition for MCS [6]. The absence of a clearly defined thresh-
old for what merits an MCS-diagnosis, and thereby what separate cases from individuals who are
merely bothered by the presence of specific odours challenges epidemiological and clinical stud-
ies in this field. While inadequate as a diagnostic tool, a large number of epidemiological studies
on MCS have used eliciting chemical agents, self-reported symptoms and to some extent social
and occupational disruptions as criteria for describing and determining the presence and severity

of MCS [7-14].

At a WHO workshop in 1996 organized by the International Programme on Chemical Safety the
label “Idiopathic Environmental Intolerance” (IEI) was recommended to replace MCS because
the term “MCS” has been criticised for implying unproven assumptions of causation [15]. IEI is
a somewhat broader term that incorporates a number of disorders with overlapping symptoms

attributed to environmental factors; nevertheless MCS and IEI are essentially the same. The



scientific literature still uses both terms and without reference to any assumptions about causa-
tion the term MCS will primarily be used throughout the present thesis as a purely descriptive
label. However, it should be noted that in one of the manuscripts included in this thesis the term
“IET” is used, and when citing studies that refer to the disorder as IEI this label will also be pro-

vided in the text.

3.2 Prevalence, symptomatology and co-morbidity

Reports of somatic symptoms attributed by the individual to environmental odours are common
in population-based studies with prevalence estimates ranging from 9-33% [10;12;13;16-18]. In
contrast, prevalence estimates of physician-diagnosed MCS or reports of disabling consequences
in the form of social and occupational disruptions range from 0.5-6.3% [10;17;19]. Thus only a
subset of individuals who report being sensitive considers themselves to be clinically ill or func-
tionally disabled by their reactions. Although there are only few prospective studies on MCS/IEI,
they suggest that the disorder is chronic [9;20].

In general the reported symptoms are attributed to previous chemical exposures and recur on a
subsequent exposure to the same or structurally unrelated chemicals at levels normally consid-
ered to be non-toxic [21]. It has been described that symptoms may develop either following an
initial, high-dose, exposure such as a chemical spill, or repeated lower level exposures from, e.g.,
office buildings, but data on the initiation of the disorder are limited [21;22]. The reported symp-
toms typically vary between individuals with women being more sensitive and reporting more
symptoms than do men [10;12;16;17]. A typical symptom pattern is thus difficult to establish.
Non-specific central nervous system (CNS) complaints are frequently reported including fatigue,
headache and difficulty in concentrating [10;12]. Other symptoms include pain and respiratory
complaints [10;12;16]. Despite headache being a commonly reported complaint, CNS symptoms
other than headache have been found to be a strong predictor of functional disability (OR 3.2)
[11]. To some extent the non-specific symptoms in MCS resemble other unexplained disorders,
e.g., fibromyalgia and chronic fatigue syndrome [23;24], and it has been suggested that these
disorders share common underlying pathophysiological mechanisms [23].

An association between asthma and chemical sensitivity has been reported in several studies
[16;25;26]. An asthma prevalence of 12% was reported by respondents in a population-based
study (n= 4242/6000, 71% response rate) on chemical sensitivity and the rate increased with se-

verity of chemical sensitivity [10]. Based on a population-based twin study on the heritability of



perfume-related respiratory symptoms (n = 4128/5048, 82% response rate) Elberling and col-
leagues reported a heritability of 0.35 (95% CI 0.14-0.54) [26]. A mutual genetic correlation of
0.39 (95% CI 0.09 — 0.72) was reported for perfume-related respiratory symptoms and atopic
dermatitis, suggesting some genetic pleiotropy for these two factors. No genetic pleiotropy was
found between perfume-related respiratory symptoms, hand eczema, contact allergy or asthma
[26], suggesting that the association with asthma reported in several studies [16;25;26] might be
caused by other mechanisms.

In a systematic review of provocation studies, Das-Munshi and colleagues concluded that indi-
viduals with MCS/IEI were less likely to accurately detect or respond to active provocations in
studies incorporating strict blinding procedures and olfactory masks [27]. The authors suggested
that behavioural mechanisms, such as conditioning, may be involved in the generation of symp-
toms [27]. Personality traits such as absorption and negative affectivity may influence condition-
ing processes since individuals who are high on these traits may be more vulnerable to learning
symptoms [28-31]. It can also be speculated whether traits believed to be involved in the mainte-
nance of symptoms in functional somatic disorders, e.g., somato-sensory amplification, may be
involved in the maintenance of symptoms in MCS [32;33] due to an increased attention to bodily

sensations and a biased symptom perception [8].

3.3 Functional disability and healthcare usage

High levels of functional disability in terms of occupational restraints or job loss and limited
public access due to chemical sensitivity has been reported in several studies on MCS/IEI
[8;10;16;17;34]. Affective and behavioural consequences as measured by the Chemical Sensitiv-
ity Scale for Sensory Hyperreactivity (CSS-SHR) were reported by 19% of the respondents in a
population-based study on the prevalence and risk factors of chemical sensitivity (n= 1387/1900,
73% response rate) by Johansson and colleagues [16]. In a previously cited population-based
study [10] adjustments in either social life or occupational conditions due to symptoms were
reported by 3.3% (95% CI 2.8-3.9), whereas 0.5% (95% CI 0.3-0.7) reported adjustments in
both. In an annual behavioural risk factor survey including 4046 respondents (70% response
rate) Kreutzer and colleagues reported that of the 15.9 % who reported being unusually sensitive
to common chemicals, 51.9% reported taking special precautions at home. Another 20.7% re-

ported being bothered when shopping in stores and eating in restaurants [17].



In general it is well established that medically unexplained symptoms or functional somatic
symptoms are frequent sources of encounters with the healthcare system [35], and in relation to
MCS a high number of visits to a GP has been reported in several studies [7;36]. Based on a
large population-based study (n=13,604/23,437, 58% response rate) Eek and colleagues reported
that in terms of healthcare usage environmentally-annoyed respondents do not deviate from hy-
pertensive patients regarding the number of visits to a GP. However, both groups had signifi-
cantly more visits than healthy controls [37]. The odds ratios of reporting unfulfilled healthcare
needs (OR 3.5) or mostly negative experiences of healthcare (OR 3.3) were increased in envi-
ronmentally-annoyed respondents, when compared with both hypertensive patients and healthy
controls [37]. It can be speculated whether the reported negative experiences influence this pa-
tient groups” healthcare utilisation and accompanying unfulfilled healthcare needs [37]. There is
no generally accepted treatment for MCS, which may offer some explanation as to why these
patients report having unfulfilled healthcare needs.

Details are sparse on the areas and extent to which MCS affect everyday life and which strate-
gies affected individuals apply in order to cope with this disorder. The controversy surrounding
the aetiology of MCS and lack of diagnostic possibilities may challenge the healthcare system
when encountering this group of patients. Furthermore data are limited on GPs” experience with
MCS, the strategies they apply in consultations with patients who report these symptoms and the

clinical advice they offer these patients on how to manage the disorder.

3.4 Psychology and psychiatric co-morbidity

Increasing evidence points to an association between MCS and personality traits traditionally
studied in patients with somatoform disorders, as well as high rates of psychiatric co-morbidity

[8;13;14;38-41].

3.4.1 Psychological traits and emotional distress

In a clinical study including patients with an IEI diagnosis (n= 23), individuals with self-reported
odour sensitivity but no IEI diagnosis (n= 21) and healthy controls (n= 23), Papo and colleagues
examined alterations in chemoreception using electrophysiological and psychophysical olfacto-
metric tests [42]. Self-report measures of psychopathology (SCL-90-R) and state and trait anxi-
ety (STAI) were also included. While no significant differences between the groups were found
on the parameters of chemoreception, the IEI patients reached significantly higher scores on the

SCL-90-R depression, anxiety and somatization sub-scales, and on the STAI for state anxiety.



Significantly higher scores on the STALI for trait anxiety were reported between IEI patients and
healthy controls. No significant differences were found on the anxiety measures between the
group with self-reported odour sensitivity and the healthy control group, which led the authors to
suggest that a moderate degree of anxiety may be characteristic of IEI patients [42]. Other au-
thors also support the hypothesis of trait anxiety and negative affectivity as indicative of a dispo-
sitional vulnerability in the acquisition and development of sensitivity reactions to common envi-
ronmental odours [14;43]. Osterberg and colleagues performed a study involving 84 non-patient
environmentally-sensitive individuals and 54 healthy controls. Based on findings of elevated
scores for neuroticism/trait anxiety in environmentally-sensitive individuals, as measured by the
Swedish Universities Scales of Personality, the authors argued that trait anxiety might not reflect
only secondary reactions to the disability induced by environmental sensitivity but rather a dis-
positional vulnerability [14]. In another study including 38 healthy individuals Orbaek and col-
leagues reported that trait anxiety influenced ratings of mucous membrane irritation, fatigue and

symptoms of environmental sensitivity in response to experimental chemical exposures [44].

To assess the stability of IEI and to examine if the disorder could be distinguished from somato-
form disorders with respect to symptoms and symptom interpretation or attributions, trait anxiety
and body-related cognitions, Bailer and colleagues followed two clinical groups over 32 months.
One group consisted of individuals with IEI and the other of individuals with somatoform disor-
ders [8;9;45]. The authors hypothesized that IEI is largely determined by a self-perpetuating cy-
cle of increased attention to environmental factors and bodily sensations that result in biased
symptom perception and amplification [7]. Somato-sensory amplification was initially described
by Barsky and colleagues as a mechanism in the maintenance of symptoms in functional somatic
disorders [32]. At baseline individuals with IEI were divided into a group with overlapping IEI
and somatoform disorders and an IEI-only group. A higher prevalence of a DSM-IV diagnosis of
current depression was found in the IEI /somatoform disorder group when compared with the
remaining groups [7]. Significantly higher scores on measures of trait anxiety, symptom attribu-
tion and body-related cognitions were reported for all groups when compared with the control
group, and trait anxiety was found to be the strongest predictor of self-reported somatic symp-
toms in the total sample [7]. Bailer and colleagues concluded that IEI is a variant of somatoform
disorders or functional somatic syndromes with the IEI-only group representing a moderate vari-
ant without significant accompanying social and occupational disruptions [7]. One year after the

baseline assessments the stability of somatic symptoms and features of IEI were evaluated in
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96% of the initial study sample [8]. The test-retest k for the IEI diagnosis was 0.79 and 92% of
the initial IEI cases still met the case criteria at follow-up. From multiple, linear regression
analyses, trait anxiety and somatic attribution style appeared to be the strongest predictors of
somatic symptom severity in the IEI group [8]. Of the initial sample 86% were available for the
second follow-up after a median period of 32 months (24 through 40 months) [9]. Of the initial
IEI cases 73.9% still met the case criteria, which suggests some fluctuations in scores during
follow-up. Trait anxiety and somatic attribution style still emerged as significant predictors of
somatic symptoms, but regression analyses suggested that the relationship between trait anxiety
and somatic symptoms was partly mediated by a somatic attribution style [9]. When interpreting
the results presented by Bailer and colleagues some attention should be given to the present un-
certainty regarding the diagnostic criteria for somatoform disorders in both DSM-IV and ICD-10
[46]. Currently, a somatoform diagnosis is not based on positive criteria but on the exclusion of
organic disease and is not supported by substantial empirical evidence [46;47]. The substantial
overlap between MCS/IEI and somatoform disorders may thus to some extent be explained by
the uncertainty of the diagnostic criteria for a somatoform disorder as well as the reliance on
self-reported symptoms and disability in establishing the presence of MCS.

Somato-sensory amplification and symptoms of emotional distress as measured by SCL-90-R
have also been examined by Bell and colleagues in a study on women with self-reported MCS
[48]. When compared with a group of individuals with sensitivity to odours but without func-
tional disability and a healthy control group, significantly higher scores on the somato-sensory
amplification scale (SSAS) and on the SCL-90-R subscales of somatization, depression, anxiety,
phobic anxiety and obsessive compulsiveness were reported for the MCS group. However, par-
ticipants were recruited by advertisements which, as noted by the authors, may question whether

the groups were representative [48].

The personality trait of absorption [49] is defined as openness to experience and a predisposition
to experiencing alterations of cognition and emotion across a broad range of situations [50]. Ab-
sorption has been associated with increased sympathetic and parasympathetic reactivity during
exposure to an experimental stressor [51], suggesting that individuals who are high on this trait
may be more reactive in stressful situations. The reactivity to aversive stimuli points to the pos-
sibility that individuals with high absorption are more conditionable [28]. Evidence of a link be-
tween absorption and IEI has been reported in a longitudinal study, which led the authors to con-

clude that absorption may be a specific risk factor in IEI [45].
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Alexithymia is another personality construct that has been examined in patients with MCS [41].
The construct was originally developed to specify a set of personality characteristics often ob-
served in patients with somatoform disorders [52-54]. Alexithymic individuals are believed to
exhibit difficulties in identifying emotions and distinguishing them from bodily sensations of
emotional arousal. They also have difficulties describing feelings, an impoverished fantasy life,
and a stimulus-bound, externally oriented cognitive style [53]. The theory of alexithymia sug-
gests that cognitive deficits in distinguishing emotions from their physiological correlates may
lead the individual to become preoccupied with physiological sensations and misinterpret them
as symptoms of disease [55]. The alexithymia construct has found support in recent evidence
suggesting a contribution of genetic factors in the development of this trait [54]. The Toronto
Alexithymia Scale (TAS-20) is a commonly used self-report measure of alexithymia, and using
only the total TAS-20 score Caccappolo-van Vliet and colleagues reported no evidence of an

association between MCS and alexithymia.

3.4.2 Psychiatric co-morbidity

Psychiatric co-morbidity in individuals with MCS is often reported, frequently in terms of major
depression, somatoform disorders, anxiety or panic disorder [56]. Bell and colleagues evaluated
28 middle-aged women with MCS, and 68% of the women reported a past diagnosis of depres-
sion, anxiety or panic disorder [48]. In contrast 20% of a healthy control group reported having
past psychiatric diagnoses. Based on a study of 37 plastic workers who filed compensation
claims due to symptoms attributed to workplace exposure to chemicals, Simon and colleagues
concluded that their findings of pre-existing anxiety or depression could suggest increased sensi-
tivity to noxious stimuli [57]. The study sample was small, however, and it should be noted that
only 13 of the 37 workers were classified as being chemically sensitive based on a four-item
symptom score on reactions to common environmental exposures. The higher prevalence of pre-
existing psychopathology was reported for this group [57]. With the aim of characterising health
complaints relevant for MCS, 251 environmental outpatients were examined using a standard-
ized psychiatric interview (CIDI) [58]. Compared with a general population group, environ-
mental outpatients had significantly higher rates of life-time psychiatric disorders, and 76.5% of
the environmental patients compared with 36.9% of the general population group fulfilled the
diagnostic criteria for at least one psychiatric disorder (12-month prevalence). Women outpa-

tients had higher rates (79.7%) than male outpatients (68.9%). In the majority of the environ-
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mental outpatients the psychiatric disorder pre-existed their MCS. However, when comparing the
12-month prevalence of depression and anxiety disorders higher rates were seen in the general
population group, whereas the environmental outpatient group showed higher rates of somato-
form disorders [58]. Caccappolo-van Vliet and colleagues compared patients with MCS (n= 30),
individuals with asthma (n= 19) and healthy controls (n= 31) on measures of lifetime and current
psychiatric disorders. They found that current anxiety and depression were significant contribu-
tors to physical and cognitive symptoms in MCS [41]. Relative to the control group both MCS
patients and asthmatics demonstrated a significantly greater proportion of life-time anxiety dis-
orders, and approximately 50% of the MCS patients met criteria for current depression or soma-
tization disorder. The authors concluded that even when MCS patients do not meet criteria for a
psychiatric disorder, dispositions associated with such disorders may nevertheless contribute to
symptom reports [41]. However, whether high rates of psychopathology pre-exist the onset of
MCS is not consistent in the literature [59]. In a case-control study Simon and colleagues re-
ported a prevalence of current anxiety or depressive disorder in patients with MCS (n= 41) of
449% versus 15% in control subjects (n= 34), while the prevalence of pre-existing anxiety or de-

pressive disorder did not differ between the two groups [60].

Prospective studies on MCS are few and the association with psychological traits and psychopa-
thology has largely been studied in cross-sectional designs using self-report measures. In the
evaluation of the prevalence of psychiatric co-morbidity in MCS/IEI, differences in case defini-
tions, study populations and self-report measures should be taken into consideration since it may
question the comparability of data across studies. Some authors have even cautioned against ad-
ministering psychological or psychiatric tests to individuals with a poorly understood condition
such as MCS [61]. They argue that symptoms of psychopathology may be secondary to the con-
dition and that both research and treatment strategies may be prematurely directed towards fo-
cusing on psychology and psycopathology [61]. The individual reports of social and occupa-
tional disruptions which often follow MCS, combined with lack of consistent pathophysiological
findings has led to an ongoing debate among researchers and clinicians as to whether MCS is
psychogenic in origin and best classified as a functional somatic disorder [7;24]. However, while
the diagnostic criteria for somatoform disorders and the self-reported symptoms and conse-
quences of MCS share some similarities, evidence of efficacy of cognitive or psychotherapeutic
interventions [62] and psychopharmacological drugs in MCS is still needed. Whether psychopa-

thology and individual susceptibility to sensitivity reactions is part of the aetiology or merely act
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as amplifying factors can only be speculated at this point. More studies suggest that psychopa-
thology is not present in all cases and the relative importance of psychology in MCS may even-
tually be difficult to determine. It is likely that the aetiology of MCS is multi-factorial, and as in
somatoform disorders [63;64], it can be argued that the complexities of MCS should be studied
from a bio-psycho-social perspective. This involves the influence of biological factors such as
central sensitization processes [23;65] or changes in reactivity of the hypothalamic-pituitary-
adrenal axis [66]; psychopathological processes such as the role of anxiety and depression [56];
processes involved in symptom perception and amplification and in emotional regulation [7-

9:67;68]; and socioeconomic factors [10;11].

14



4. Aims of the thesis

The aims of the thesis were to:

O

investigate the clinical practice of Danish GPs in relation to patients who seek medical

advice due to symptoms attributed by the patient to common environmental odours.

describe the self-reported impact of MCS on everyday life, including changes in lifestyle,

social and occupational consequences, and experiences with health care management.

examine if somato-sensory amplification, autonomic reactivity and absorption were asso-
ciated with more severe self-reported reactions attributed to common environmental

odours.

examine if a repressive coping style and the personality construct of alexithymia were as-
sociated with more severe self-reported reactions attributed to common environmental
odours, and to test whether these associations would be moderated by self-reported stress.
Further, to clarify whether negative affectivity was associated with self-reported reac-
tions, and whether it acts as a possible mediator in an association between MCS and the

alexithymia construct.
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5. Overview of studies

The aims of the thesis described in the previous chapter were investigated in the following three

studies:

1) A nationwide cross-sectional postal questionnaire survey including a random sample of
1000 Danish General Practitioners (GPs). The study was undertaken in collaboration with
the Department of General Practice, Institute of Public Health, University of Copenha-
gen. (Manuscript 1)

2) A qualitative study using focus groups as data collection method. A selective sampling
strategy was applied and informants were recruited from a list of people registered at the
Danish Research Centre for Chemical Sensitivities because of self-reported MCS.

(Manuscript 2)

3) A cross-sectional postal questionnaire survey including a sample of 1024 individuals with
self-reported or doctor-diagnosed MCS. The study was undertaken in collaboration with
the Psychooncology Research Unit, Aarhus University Hospital, Aarhus and the Institute
of Public Health, Department of Social Medicine, University of Copenhagen. (Manu-
script 3 +4)

The four manuscripts included in chapters 6-9 are based on these three studies, which were all
performed at the Danish Research Centre for Chemical Sensitivities, Department of Dermato-

Allergology, Gentofte Hospital, University of Copenhagen, Denmark between 2006 and 2009.
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6. Manuscript 1

Skovbjerg S, Johansen JD, Rasmussen A, Thorsen H, Elberling J: General practitioners' experi-
ences with provision of healthcare to patients with self-reported multiple chemical sensitivity.
Scand J Prim Health Care. 2009; 27 (3): 148-52.
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7. Manuscript 2
Skovbjerg S, Brorson S, Rasmussen A, Johansen JD, Elberling J: Impact of self-reported multi-

ple chemical sensitivity on everyday life - a qualitative study. Scand J Public Health. 2009 Aug;
37(6): 621-6.
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8. Manuscript 3
Skovbjerg S, Zachariae R, Rasmussen A, Johansen JD, Elberling J: Attention to bodily sensa-

tions and symptom perception in individuals with idiopathic environmental intolerance. Environ
Health Prev Med. DOI 10.1007/s12199-009-0120-y.
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9. Manuscript 4

Skovbjerg S, Zachariae R, Rasmussen A, Johansen JD, Elberling J: Repressive coping and
alexithymia in multiple chemical sensitivity (Submitted manuscript).
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Abstract
Objective: To examine if non-expression of negative emotions, i.e., repressive coping and differ-

ences in ability to process and regulate emotions, i.e., alexithymia, were associated with more
severe self-reported multiple chemical sensitivity (MCS), and if such associations were moder-
ated by stress.

Methods: The study included participants from a general population-based study with self-
reported MCS (n=787) and patients with MCS (n=237). Participants completed questionnaires
assessing MCS, a measure of repressive coping combining scores on the Marlowe-Crowne So-
cial Desirability Scale (MCSD) and the Taylor Manifest Anxiety Scale (TMAS), the Toronto
Alexithymia Scale (TAS-20), a Negative Affectivity Scale (NAS) and a measure of stressful life
events. Multiple, hierarchical linear regression analyses were conducted with four MCS severity
features as the dependent variables.

Results: Both the TMAS and MCSD were independently associated with MCS, but there was no
evidence of a role of the repressive construct. While total alexithymia scores were unrelated to
the dependent variables, the TAS-20 subscale of difficulties identifying feelings (DIF) was inde-
pendently associated with more severe symptoms. Although the associations with MCS were not
moderated by stress, negative affectivity was a strong independent predictor of all MCS-related
variables.

Conclusion: Our results provide no evidence for a role of repressive coping in MCS, and the hy-
pothesis of an association with alexithymia was only partly supported. Strong associations be-
tween severity of MCS and negative emotional reactions, defensiveness and difficulties identify-
ing feelings were found, suggesting a need for exploring the influence of these emotional reac-

tions.
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Abbreviation list

CHS: Chemical Hypersensitivity Scale; CNSS: CNS Symptom Scale; CSAS: Consequences for
Social Activities Scale; CSS-SHR: The Chemical Sensitivity Scale for Sensory Hyper-reactivity;
DIF: Difficulties Identifying Feelings; DDF: Difficulties Describing Feelings, EOT: Externally
Oriented Thinking; MCS: Multiple Chemical Sensitivity; MUSS: Mucosal Symptom Scale;
MCSD: Marlowe Crowne Social Desirability Scale; Stress: RLE: Recent life events; NAS:
Negative Affectivity Scale; TAS-20: the Toronto Alexithymia Scale; TMAS: the Taylor Mani-
fest Anxiety Scale.
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Introduction

Multiple chemical sensitivity (MCS) is an unclarified disorder characterized by non-specific
symptoms from various organ systems attributed by the individual to exposure to common envi-
ronmental odours [1]. The symptoms overlap with other unexplained disorders, such as fi-
bromyalgia and chronic fatigue syndrome [2], and several studies have reported associations
between chemical sensitivity and emotional distress, e.g., increased levels of anxiety, somatiza-
tion and depressive symptoms [3-12]. Evidence also points to a role of psychological traits
thought to be involved in the maintenance of symptoms in functional somatic disorders
[3;4;10;13;14]. The association between MCS and symptoms of emotional distress and psycho-

logical traits related to emotional inhibition suggest that affect regulation may play a role.

Affect regulation is a term involving various types of both conscious and unconscious styles of
experiencing, processing, and modulating emotions [15]. Intensely experienced emotions that are
avoided, inhibited, or not expressed may lead to physiological hyper-reactivity and physical
symptoms [16]. Patients with chronic illness have been described as having difficulties identify-
ing and describing emotions, being unaware of or repressing emotions, or avoiding and being
ambivalent about expressing emotions [15]. Likewise, affect regulation characterized by avoid-
ance and non-expression has been related to maladjustment to chronic illness [16]. Such strate-
gies may, if sufficiently dominant, serve as a moderator of the association between negative
emotional reactions and health outcomes and could thus be considered both as a process of rele-
vance to the pathology of certain disorders and as a potential focus of intervention [17;18].

Research has focused on different types of emotional regulation. One theoretical construct, emo-
tional repression, focuses on unconscious emotional inhibition [19]. The theory suggests that
individuals characterized by repressive coping will have a tendency to disattend to important
negative emotional feedback, thereby exhibiting a discrepancy between psychological reactions
(e.g., no perception or recall of negative emotions) and physiological responses (e.g., high skin
conductance levels) to stressful stimuli. If the repressive/defensive response pattern constitutes a
relatively stable trait, it may prevent the individual from coping effectively [20;21] and lead to
misinterpretation of emotions as physiological reactions or symptoms [22;23]. One approach to
assess repressive coping, suggested by Weinberger [19], combines a trait measure of anxiety,
e.g., the Taylor Manifest Anxiety Scale (TMAS), with the Marlowe Crowne Social Desirability
Scale (MCSDS), believed to measure defensiveness [24]. This two-dimensional approach com-

bines high and low scores on each scale into four prototypical coping styles.
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The alexithymia construct was originally developed to specify a set of personality characteristics
often observed in patients with somatoform disorders [25-27]. Alexithymic individuals are be-
lieved to exhibit difficulties identifying emotions and distinguishing them from bodily sensations
of emotional arousal. They also have difficulties describing feelings; an impoverished fantasy
life; and a stimulus-bound, externally oriented cognitive style [26]. The theory of alexithymia
suggests that cognitive deficits in distinguishing emotions from their physiological correlates
may lead the individual to become preoccupied with physiological sensations and misinterpret
them as symptoms of disease [28]. The alexithymia construct has found support in recent evi-
dence suggesting a contribution of genetic factors in the development of this trait [27]. As
alexithymia is also associated with negative affectivity [29], an association between alexithymia

and MCS could be mediated by negative affectivity.

Taken together, emotional regulation may hypothetically contribute to the aggravation of chemi-
cal sensitivity by increasing focus on physiological sensations and interpreting these as symp-
toms of disease [24]. Five hypotheses were tested in the present study. We expected: 1) that a
repressive coping style and 2) alexithymia would be independently associated with more severe
self-reported reactions attributed to environmental odours; 3) that the associations would be
moderated by self-reported stress, i.e., the association would be stronger in individuals with high
levels of stress; 4) that the severity of MCS would be independently associated with negative
affectivity; and 5) that the association between MCS and alexithymia would be either completely

or partly mediated by negative affectivity.
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Methods

Participants

Three groups were invited to participate in the study 1) Individuals from the general population,
2) Patients with physician diagnosed MCS, and 3) Individuals who had contacted the Danish
Research Centre because of symptoms attributed to environmental, odorous chemicals. Group 1
included respondents to a population-based cross-sectional survey (n=4260) consisting of 18-69-
year-old individuals randomly drawn from the Danish Civil Registration System (8). Respon-
dents (n=1134) were invited to participate in the present study providing they had: 1) reported
being bothered by exposure to at least one common chemical (e.g., fragranced products, newly
printed magazines), 2) confirmed that exposure to odourous chemicals was associated with
symptoms and not perceived as merely unpleasant, and 3) given consent to be contacted again
(n=787). Group 2 included individuals who had contacted the Danish Research Centre for
Chemical Sensitivities because of MCS between 1 January 2006 - 1 August 2007 and who had
agreed to participate in the present study (n=101). Group 3 included individuals who had re-
ceived a diagnosis of MCS either at the Copenhagen University Hospital, Rigshospitalet, or at
Hamlet, Private Hospital, Denmark 1 January 1990 - 1 January 2007. This group received a letter

inviting them to participate (n=136).

Measurements

The following self-report measures were included:

Repressive coping was assessed by combining the Danish translations of 33-item Marlowe-
Crowne Social Desirability Scale (MCSD) [31] and the Bendig 20-item version of the Taylor
Manifest Anxiety Scale (TMAS) [32]. Responses are rated as true or false. The Danish version
of both scales has previously been shown to have acceptable internal consistencies and test-retest
reliabilities [24]. As suggested by Weinberger [19], emotional repressors were defined as indi-
viduals scoring below the median of TMAS and above the median of the MCSD, with the re-
maining individuals characterized as true low anxious (low TMAS/low MCSD), true high anx-
ious (high TMAS/low MCSD), and defensive high-anxious (high TMAS/high MCSD). Sex-
dependent cut-off values were used, if statistically significant sex differences were found for

either of the scales.

Alexithymia was assessed using the Danish translation of the Toronto Alexithymia Scale (TAS-

20) [33-35]. TAS-20 is a 20-item questionnaire with responses rated on a 5-point Likert scale
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and scores ranging 20-100. The presence of alexithymia can be investigated using a continuous
approach including both the total score and the scores of the three subscales: difficulties identify-
ing feelings (DIF), difficulties describing feelings (DDF) and externally oriented thinking (EOT)
corresponding to the original factor structure [27;34]. Moderate to good internal consistency has
been reported for the Danish translation of TAS-20, both for the total scale (o = 0.81) and the
three subscales (DIF; a = 0.82, DDF; o = 0.77, EOT; a. = 0.66) [27].

Recent life events (RLE) is a list of potentially stressful events judged by the respondent as hav-
ing had a negative impact on his or her quality of life [36]. The score expresses the number of

stressful life events within the past year experienced as having had a negative impact [36].

The negative affectivity scale (NAS) includes 15 items measuring the tendency to experience
and report negative emotions, including anxiety, guilt, hostility and depression, with low nega-
tive affect reflecting a state of calmness [37;38]. Responses are rated on a 5-point Likert scale.
Satisfactory internal consistency (0.87) and moderate test-retest reliability (0.48) has been re-

ported [38].

Chemical sensitivity was assessed by: 1) number and severity of CNS symptoms including:
headache, exhaustion, dizziness, difficulties concentrating, grogginess, sleep difficulties, panic
attacks, 2) number and severity mucosal symptoms: eyes, nose, sinuses, mouth, throat, and
lungs, 3) number of symptom-inducing environmental odours: fragranced products, cleaning
agents, nail polish remover, newly printed papers or magazines, new furniture, soft plastic or
rubber, cooking fumes, motor vehicle exhaust, tar or wet asphalt, smoke from a wood burner,
and new electric equipment, and 4) social consequences that were phrased: “Do reactions
caused by environmental odours lead you to avoid”: a) social activities (e.g., family- or other
private parties), b) inviting guests, c) going on holiday, d) sports activities, ) using public trans-

portation, f) going to the cinema or theatre, g) going to restaurants?
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Statistical analysis

Initially 63 items covering symptoms, symptom eliciting chemical agents, consequences in terms
of the degree to which reactions had influenced social relations and work were analysed using
principal components analysis with Varimax rotation. Factors were selected on the basis of an
eigenvalue greater than 1 and items to show loadings of 0.5 or higher for the central factor.
Seven factors were identified of which four grouped into clusters of five or more items with
cross loading no higher than 0.25 {Costello, 2005 709 /id}.

Factor 1 can be described as the responses to symptom-eliciting environmental odours, i.e., fra-
granced products, cleaning agents, nail polish remover, newly printed papers or magazines, new
furniture, soft plastic or rubber, cooking fumes, motor vehicle exhaust, tar or wet asphalt, smoke
from a wood burner, and new electric equipment. These 11 items were summarized in the
Chemical Hypersensitivity Scale (CHS), which based on the response format to the questions
yields a total score ranging 0-33. Cronbach’s Alpha for the CHS was 0.95. Factor 2 includes so-
cial or public events that are avoided because of symptoms attributed to common environmental
odours, i.e., social activities (e.g., family or other private parties), inviting guests, going on holi-
day, sports activities, using public transportation, going to the cinema or the theatre, or going to
restaurants. These items were summarized in the Consequences for Social Activities Scale
(CSAS) that yields a total score ranging 0-14. Cronbach’s Alpha for the CSAS was 0.92. Factor
3 consists of 8 items that describe symptoms from the central nervous system, i.e., headache,
exhaustion, dizziness, difficulties concentrating, grogginess, sleep difficulties, panic attacks and
breathlessness. These items were summarized in the CNS Symptoms Scale (CNSS), with total
scores ranging 0-8. Cronbach’s Alpha for the CNSS was 0.68. Factor 4 consists of 6 items de-
scribing mucosal symptoms, i.e., eyes, nose, sinuses, mouth, throat, and lungs, summarized in
the Mucosal Symptoms Scale (MUSS) with total scores ranging 0-6. Cronbach’s Alpha for the
MUSS was 0.59.

All continuous variables were inspected for normality. Non-normally distributed variables were

log-transformed. If the transformation was considered successful, the log-transformed variables

were used in subsequent analyses.
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Repressive coping

The possible influence of repressive coping was analyzed using three approaches [19;24]: 1) the
hypothesis of an association between repressive coping and higher scores on any of the inde-
pendent variables (CHS, MUSS, CNSS, CSAS) was considered supported if emotional repres-
sors scored significantly higher than the remaining three coping groups. This was tested with
one-way analysis of variance ANOVA with the four coping styles as grouping factor and Scheffe
post-hoc tests controlling for multiple comparisons; 2) the hypothesis of an effect of repressive
coping was also tested with a two-factor ANOVA, with high vs. low anxiety (TMAS) and high
vs. low defensiveness (MCSD) as grouping variables - a confirmation of the hypothesis required
the finding of a significant TMAS x MCSD interaction; and 3) to minimize risk of type-2 error
due to dichotomization, the continuous scores of TMAS and MCSD were entered at the first step
in a multiple, linear regression analysis, and the continuous interaction variable (MCSD x (max
TMAS-score - actual TMAS score) at the second step - this interaction algorithm yields a con-
tinuous variable with high scores representing high repressive coping and low scores represent-
ing a high degree of true high anxiety. Confirmation of our hypothesis required a significant ef-
fect of the interaction variable when entering this at the second step of the regression. Finally, to
test the hypothesis that effects of repressive coping would be more prominent in individuals ex-
posed to stress, the analyses were repeated for individuals scoring above and below the median

on the RLE.

Alexithymia

Alexithymia was analyzed as a continuous variable using both the total TAS-20 score and scores
on the three subscales (DIF, DDF, EOT). Multiple, hierarchical linear regression analyses were
performed with the four dependent variables and the total TAS-20 score as the independent vari-
able, entered at step 1. NAS was entered at step 2, age and sex at step 3, and patient vs. popula-
tion group at step 4. Corresponding analyses were also performed using the three TAS-20 sub-
scales as independent variables at step 1. Analyses were repeated for individuals scoring above

and below the median on the RLE.
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Mediation analyses

Finally, if associations were found between alexithymia and the dependent variables, the possi-
ble mediating effects of NAS were explored using the method described by Baron and Kenny
[39]. The Sobel test was used as a direct test of mediation [40].

Level of significance

The level of significance was set at p < 0.05.

Approval
The study was approved by the Danish Data Protection Agency.
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Results

Group characteristics

A total of 1024 individuals were invited to participate. The overall response rate was 71.5%
(n=732). The characteristics of the two groups are summarized in Table 1. Significant differ-
ences were found between the groups with respect to sex, age, and mean scores on the CHS,
MUSS, CNSS, CSAS and for the variables MCSD, TMAS, TAS-20, TAS20-DIF, TAS20-DDF
and TAS20-EOT. No significant differences were found for NAS and RLE.

Correlations

Relatively high intercorrelations were found between CHS, MUSS, CNSS and CSAS, while rela-
tively small correlations were found between these variables, the independent variables (MCSD,
TMAS, TAS-20, TAS20-DIF, TAS20-DDF and TAS20-EOT), and the control variables (NAS,
RLE, age and sex). Moderate to high correlations were found between TMAS, TAS-20, and the
three subscales, NAS, and RLE (Table 2).

Repressive coping

MCSD scores appeared normally distributed, whereas TMAS was negatively skewed, and
TMAS was therefore log-transformed prior to further analyses. Women had significantly higher
TMAS-scores than did men (p < 0.001) (Table 1), and sex-dependent scores were therefore used
in the classification of coping styles. As seen in Table 2, a significant inverse correlation was
found between TMAS and MCSD and a significant positive correlation was seen between age
and MCSD-scores. TMAS showed moderate positive correlations with all four dependent vari-

ables, while MCSD was correlated with CHS and CSAS.

Categorical data

Approach 1: When comparing the four coping styles with one-way ANOVA, significant effects
were found for CHS, CNSS, and CSAS. Emotional repressors had significantly higher CSAS
scores than true low-anxious. No other differences were found (data not shown). When compar-

ing high vs. low stress individuals, no significant differences were found (data not shown).
Approach 2: Both TMAS and MCSD were independently significantly associated with scores on

CHS, CNSS, and CSAS (F= 16.0 — 2.3; p= 0.04 — 0.001) (data not shown). No significant inter-
actions between TMAS and MCSD were found for any of the four dependent variables (F= 0.00
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—0.44; p=0.51 — 0.91) in the two-way ANOVA analysis using high-low TMAS and high-low
MCSD as group factor. This pattern of results was unchanged when analyzing the data for high

and low stress individuals (data not shown).

Continuous data

Approach 3: The results of a series of multiple, hierarchical linear regression analysis are shown
in Table 3. At the first step, TMAS and MCSD were significantly independently associated with
all four dependent variables. Entering the TMAS-MCSD interaction term did not significantly
explain any additional variation. At the final step, age and sex explained a significant proportion
of the variance of CHS, and group a significant proportion of the variance for all four dependent
variables. MCSD and TMAS only explained a minor proportion of the variance (R*= 0.03 —
0.05), while the demographic variables, primarily group, explained an additional 16% to 54%.

Analyzing high and low stress individuals separately did not change the results.

Alexithymia

TAS-20 total and EOT subscale scores appeared normally distributed, whereas DIF and DDF
were negatively skewed and therefore log-transformed prior to analyses. Mean scores are shown
in Table 1. Significant differences were found both between the population and patient group,
and between men and women (p < 0.05) with patients and women exhibiting lower scores than
did individuals from the population group and men. These differences were also generally found
for the TAS-20 subscales of DDF and EOT, but not DIF, where patients and women showed
slightly higher scores.

Associations between TAS-20 and the dependent variables

Multiple, hierarchical linear regression analyses were performed using CHS, MUSS, CNSS and
CSAS as the dependent variables, and the total TAS-20 score as the independent variable. Re-
sults are shown in Table 4. While no associations with alexithymia were found for CHS and
CSAS, alexithymia was associated with significantly lower severity scores for MUSS.
Alexithymia showed a statistically significant inverse association with CNSS when controlling
for NAS, age, and sex, and a near-significant association when entering group in the model.
Conversely, NAS was associated with higher scores on all four dependent variables. Alexithy-

mia, NAS, age, and sex accounted for only small-to-moderate proportions of the variance, with
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R? ranging 0.02-0.12. Belonging to the patient group was the strongest predictor, accounting for

an additional 14-51% of the variation in symptoms (data not shown).

Associations between TAS-20 subscales and the dependent variables

The results for TAS-20 subscales are shown in Table 5. When entered independently, DIF was
associated with more severe scores on all dependent variables. DIF continued to be associated
with greater severity for CHS and CNSS while a borderline association was seen for CSAS when
controlling for NAS, age, and sex. In contrast, DDF was associated with less severe scores, ex-
cept MUSS, both at step 1 and 2. When entering group at the final step, only DIF remained sig-
nificantly associated with more severe scores on the CNSS. NAS was associated with higher
scores for all four dependent variables, and again group appeared to be the most significant pre-

dictor of severity, explaining from 17-57% of the variance (data not shown).

Comparing high and low stress individuals

The RLE was dichotomized and the regression analyses were repeated separately for individuals
with high and low number of stressors. No differences were found between high and low stress
individuals for CHS, CNSS, and CSAS (data not shown). The inverse association between

MUSS and alexithymia appeared somewhat stronger in high stress individuals (data not shown).

Mediation analyses

As NAS was positively associated with TAS-20, DIF and DDF, and the four dependent vari-
ables, a series of mediation analyses were conducted.

TAS-20: MUSS was the only dependent variable significantly associated with TAS-20. How-
ever, entering the mediator (NAS) did not reduce the independent variable - dependent variable
association (from B = - 0.012; p = 0.016 to B=-0.017; p = 0.002). DIF: For CHS, MUSS, and
CNSS, the independent variable - dependent variable associations were reduced to non-
significance (p= 0.14 - 0.84) when entering the mediator into the equation. Direct tests of media-
tion (Sobel test) confirmed that NAS acted as a mediator of the association between DIF and
CHS, MUSS, and CNSS (Z=2.99 to 3.29; p= 0.001 to 0.002). DDF: NAS could only be consid-
ered a mediator for the association between DDF and CHS. Entering the mediator did not reduce
the independent variable - dependent variable association, as the associations grew stronger, not

weaker (data not shown).
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Table 1. Means and standard deviations of the dependent and independent variables

Population sample

Patient sample

Men Women Total Men Women Total !p_value

N 194 377 571 21 140 161 <0.001
(34 %) (66 %) (100%) (13 %) (87 %) (100%)

Age 50.1 (11.8) 47.1 (12.6) 48.1 (12.4) 50.9 (11.2) 53.3 (10.6) 53 (10.6) <0.001
CHS 12.3 (6.9) 13.7 (6.8) 13.2 (6.9) 26.3 (5.6) 25.2(6.3) 25.3(6.2) <0.001
MUSS 2.2 (1.3) 2.3(1.4) 2.3(1.3) 3.5(1.8) 3.9(1.7) 3.8 (1.7) <0.001
CNSS 1.9 (1.3) 2.1(1.3) 2.0(1.3) 5.2(1.4) 4.8 (1.9) 4.9 (1.9) <0.001
CSAS 0.3 (0.82) 0.4 (1.5) 0.4 (1.3) 6.5 (4.0) 6.2 (4.1) 6.2 (4.1) <0.001
MCSD 18.8 (5.0) 19.2 (5.6) 19.1 (5,4) 21.9 (3.7) 20.6 (4.5) 20.8(4.4) <0.001
TMAS? 5.34.3) 6.7 (4.6) 6.2 (4.5) 5.6 (3.7) 7.1 (4.4) 6.8 (4.4) <0.05
TAS20 47.5 (11.6) 43.0(11.5) 44.5 (11.7) 44.3 (12.3) 42.1(11.2) 42.3 (11.3) <0.05
Total
TAS20 13.1 (5.0) 13.5(5.2) 13.4 (5.1) 14.4 (6.2) 14.4 (5.1) 14.4 (5.2) <0.05
DIF
TAS20 13.0 (4.5) 10.9 4.4) 11.6 (4.5) 10.0 (4.3) 10.2 (4.4) 10.2 (4.4) < 0.001
DDF
TAS20 21.5(5.5) 18.5(5.3) 19.6 (5.6) 19.6 (5.2) 17.6 (5.3) 17.9 (5.3) <0.001
EOT
NAS 12.4 (9.0) 13.6 (9.0) 13.2 (9.0) 11.8 (9.5) 14.4 (10.0) 14.0 (9.9) 0.35
RLE 2.8 (3.2) 3.8 (3.7) 3.4 (3.6) 1.9 (2.5) 3.3(3.4) 3.23.4) 0.38

CHS: Chemical Hypersensitivity Scale; MUSS: Mucosal Symptom Scale; CNSS: CNS Symptom Scale; CSAS:

Consequences for Social Activities Scale; MCSD: Marlowe-Crowne Social Desirability Scale; TMAS: Taylor Mani-
fest Anxiety Scale; TAS-20: The Toronto Alexithymia Scale; TAS20-DIF: Difficulties identifying feelings; TAS20-
DDF: Difficulties describing feelings; TAS20-EOT: Externally oriented thinking; NAS: Negative Affectivity Scale;

RLE: Recent Life Events.

" Independent samples t-test for equality of means (total) between population and patient sample. > TMAS was log-
transformet prior to comparison.
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Table 2: Correlations between the CHS, MUSS, CNSS, CSAS, TAS-20, TAS-DIF, TAS-DDF, TAS-EOT, MCSD, TMASIog, NAS, age, and sex.

CHS
MUSS
CNSS
CSAS
MCSD
TMAS

TAS-20

DIF

DDF

EOT

NAS

RLE

Age

Sex

CHS

MUSS
0.47+*

CNSS
0.60%*
0.60%*

CSAS
0.58**
0.44%+*
0.62%*

MCSD
0.09*
0.06
0.04
0.16%*

TMAS
0.16%*
0.14%*
0.18**
0.09*
-0.27%%*

TAS20
-0.01
-0.09*
-0.07
-0.06
-0.13%*
0.31%%*

DIF

0.13%*
0.08*

0.14%*

0.05
-0.23%*
0.50%**
0.73**

DDF
-0.10%*
-0.11%%*
-0.12%%*
-0.13%%*
-0.15%*
0.26%*
0.86**
0.55**

EOT
-0.05
-0.18%**
-0.18**
-0.07
0.05
-0.01
0.73**
0.16%**
0.47%*

NAS
0.16%*
0.14%*
0.18**
0.09*
-0.29%*
0.57*%*
0.25%*
0.43**
0.18**
-0.01

RLE
0.08*
0.15%%
0.09%
-0.004
-0.16%*
0.33%
0.03
0.19%
0.002
-0.14%%
0.39%%

Age
0.26%*
0.09*
0.06
0.15%*
0.17%*
-0.05
0.07
0.03
0.00
0.12%*
-0.16%*
-0.14%*

Sex
0.18%**
0.14%*
0.15%*
0.15%*

0.05
0.15%*
-0.17%:*

0.05
-0.20%*
-0.25%%*

0.08
0.12%:*

-0.05

CHS: Chemical Hypersensitivity Scale; MUSS: Mucosal Symptom Scale; CNSS: CNS Symptom Scale; CSAS: Consequences for Social Activities Scale; MCSD: Mar-
lowe-Crowne Social Desirability Scale; TMAS: Taylor Manifest Anxiety Scale; TAS-20: The Toronto Alexithymia Scale; TAS20-DIF: Difficulties identifying feelings;

TAS20-DDF: Difficulties describing feelings; TAS20-EOT: Externally oriented thinking; NAS: Negative Affectivity Scale; RLE: Recent Life Events.
Note: * Correlation is significant at the 0.05 level (2-tailed), ** Correlation is significant at the 0.01 level (2-tailed).
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Table 3. Results of multiple, hierarchical linear regression analysis” with the Chemical Hypersensitivity Scale (CHS), the Mucosal Symptom Scale
(MUSS), the CNS Symptom Scale (CNSS) and the Consequences for Social Activities Scale (CSAS) as the dependent variables and defensiveness
(MCSD), anxiety (TMAS), and repressive coping (MCSD-TMAS-interaction) as independent variables.

Dependent variables CHS MUSS CNSS CSAS
Beta P -value Beta P-value Beta P -value Beta P -value
Step Independent variables
1 MCSD 0.15 0.001 0.10 0.006 0.10 0.009 0.20 0.001
TMAS' 0.21 0.001 0.17 0.001 0.21 0.001 0.16 0.001
2 MCSD 0.16 0.09 0.03 0.78 0.17 0.07 0.28 0.003
TMAS' 0.20 <0.05 0.24 0.007 0.14 0.14 0.09 0.34
MCSD-TMAS-
interaction term -0.01 0.97 0.13 0.37 -0.11 0.44 -0.12 0.37
3 MCSD 0.02 0.82 -0.06 0.47 0.09 0.24 0.15 <0.05
TMAS' 0.13 0.09 0.20 0.02 0.05 0.52 0.00 1.0
MCSD-TMAS-
interaction term 0.00 0.97 0.14 0.26 -0.14 0.21 -0.11 0.23
Age 0.18 0.001 0.04 0.26 -0.05 0.12 0.02 0.44
Sex
(Men=1, Women=2) 0.06 0.05 0.05 0.13 0.00 0.99 0.00 0.99
Population (1) vs pa-
tient sample (2) 0.54 0.001 0.39 0.001 0.63 0.001 0.72 0.001
Total adjusted R” 0.40 0.19 0.41 0.55

MCSD: Marlowe-Crowne Social desirability Scale (defensiveness); TMAS: Taylor Manifest Anxiery Scale. " log-transformed
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Table 4. Results of multiple, hierarchical linear regression analysis” with the Chemical Hypersensitivity Scale (CHS), the Mucosal Symptom Scale
(MUSS), the CNS Symptom Scale (CNSS) and the Consequences for Social Activities Scale (CSAS) as the dependent variables and alexithymia
(TAS20) as independent variable, controlling for age, sex, and group.

Dependent variables CHS MUSS CNSS CSAS
Independent variables Beta P -value Beta P-value Beta P -value Beta P -value
Step:  Model 1:
1 TAS-20 -0.01 0.84 -0.09 0.03 -0.07 0.10 -0.04 0.31
2 TAS-20 -0.05 0.22 -0.13 0.001 -0.12 0.01 -0.07 0.11
NAS 0.17 0.001 0.17 0.001 0.21 0.001 0.10 0.01
3 TAS-20 -0.05 0.21 -0.13 0.01 -0.11 0.01 -0.06 0.17
NAS 0.21 0.001 0.18 0.001 0.21 0.001 0.12 0.01
Age 0.31 0.001 0.13 0.001 0.11 0.01 0.18 0.001
Sex
(Men=1, Women=2) 0.17 0.001 0.11 0.01 0.12 0.01 0.14 0.001
4 TAS-20 -0.01 0.80 -0.10 0.02 -0.06 0.07 0.00 0.99
NAS 0.17 0.001 0.16 0.001 0.17 0.001 0.07 0.02
Age 0.20 0.001 0.06 0.13 -0.01 0.80 0.04 0.19
Sex 0.07 0.03 0.04 0.33 0.00 091 0.01 0.77
(Men=1, Women=2) ) : ’ ’ ’ ’ ’ ’
Population (1) vs patient 0.54 0.001 0.38 0.001 0.62 0.001 0.74 0.001
sample (2)
Final Total adjusted R? 0.41 F=85.3 0.19 F=294 0.42 F=87.0 0.57 F=159.5
model P<0.001 P<0.001 P<0.001 P<0.001

TAS-20: The Toronto Alexithymia Scale; NAS: Negative Affectivity Scale.
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Table 5. Results of multiple, hierarchical linear regression analysis” with the Chemical Hypersensitivity Scale (CHS), the Mucosal Symptom Scale
(MUSS), the CNS Symptom Scale (CNSS) and the Consequences for Social Activities Scale (CSAS) as the dependent variables and the TAS20 sub-
scales of Difficulties Identifying Feelings (DIF), Difficulties Describing Feelings (DDF), and Externally Oriented Thinking (EOT) as independent vari-

ables, controlling for age, sex, and group.

Dependent variables

Step: Independent variables: Beta P -value Beta P-value Beta P -value Beta
P -value
1 TAS20-DIF' 0.23 0.001 0.14 0.01 0.25 0.001 0.16 0.001
TAS20-DDF' -0.20 0.001 -0.10 0.07 -0.19 0.001 -0.19 0.001
TAS20-EOT 0.00 0.97 -0.13 0.01 -0.14 0.01 0.08 0.87
2 TAS20-DIF 0.12 0.01 0.06 0.23 0.18 0.001 0.09 0.09
TAS20-DDF -0.16 0.01 -0.08 0.14 -0.18 0.001 -0.16 0.003
TAS20-EOT 0.01 0.83 -0.12 0.01 -0.12 0.01 0.02 0.66
NAS 0.17 0.001 0.15 0.001 0.15 0.001 0.09 <0.05
Age 0.26 0.001 0.16 0.001 0.09 0.05 0.16 0.001
Sex 0.13 0.001 0.06 0.18 0.05 0.23 0.12 0.01
3 TAS20-DIF 0.03 0.48 0.00 0.99 0.09 0.05 -0.03 0.38
TAS20-DDF -0.06 0.16 -0.02 0.74 -0.08 0.07 -0.04 0.26
TAS20-EOT 0.04 0.26 -0.01 0.05 -0.09 0.05 0.06 0.05
NAS 0.16 0.001 0.15 0.001 0.14 0.001 0.09 0.005
Age 0.17 0.001 0.10 0.01 -0.01 0.78 0.03 0.23
Sex 0.05 0.11 0.00 0.93 .0.02 0.49 0.02 0.46
Population (1) vs patient 0.57 0.001 0.39 0.001 0.58 0.001 0.74 0.001
sample (2)
Final Total adjusted R* 0.42 F=62.5 0.22 F=23.4 0.41 F=57.3 0.56 F=109.4
model P <0.001 P<0.001 P<0.001 P<0.001

TAS20-DIF: Difficulties identifying feelings; TAS20-DDF: Difficulties describing feelings; TAS20-EOT: externally oriented thinking:; NAS: Negative Affectivity

Scale.

'DIF and DDF were log-transformed due to skewed distributions.



Discussion
The aim of the present study was to test if two aspects of emotional inhibition: repressive coping
and alexithymia, were associated with more severe self-reported chemical sensitivity, and if the

association was moderated by stress.

Repressive coping

While TMAS and MCSD were independently associated with the four descriptive MCS features,
the repressive coping approach did not yield any significant results. This is in concordance with
other studies unable to support the validity of the Weinberger construct [24]. Although we were
unable to confirm the hypothesis of a role of repression, our results provide evidence for an influ-
ence of the somewhat broader concept of defensiveness in MCS [41]. Defensiveness as assessed by
the MCSD has been investigated in two studies on MCS [42;43]. No differences were found in ei-
ther study. In another study, using a subscale from the Minnesota Multiphasic Inventory (MMPI-2)
as a measure of defensiveness, chemical sensitivity litigants were found to be more defensive about
expressing distress and psychopathology and also scored higher on a measure of somatization [44].
The authors concluded that unauthenticated somatic symptoms may be exaggerated, suggesting
malingering. While the last study may be seen as supportive of our findings, it should be noted that
a different measure of defensiveness was used and the sample investigated were plaintiffs [44]. De-
spite more studies pointing to a role of trait anxiety in MCS [4;8], the role of defensiveness needs
further investigation. It should also be noted that the MCSD-scale has been criticized for being un-
able to distinguish between other-deception and self-deception [45], and future studies of MCS

should attempt to distinguish between these two aspects of social desirable responding.

Alexithymia

Overall, the mean scores on the TAS-20 did not deviate from normative scores obtained in a com-
munity population sample [46]. We were only partly able to confirm our second hypothesis con-
cerning alexithymia, since only one subscale, DIF, was independently associated with more severe
self-reported reactions. In contrast, DDF was associated with less severe MCS scores, and no clear
pattern was found for the EOT- subscale. We are aware of only one other study of alexithymia and
MCS, which found no differences between MCS patients, individuals with asthma and controls [9].
Differences between the separate domains of TAS-20 and their relationships with symptomatology

and other personality constructs have also been reported Kirmayer and Robbins, who argue that the
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TAS-20 may measure psychometrically and conceptually separate states or traits [29]. This was
partly supported by the results of our mediation analyses, which confirmed that negative affectivity
acted as a mediator between the DIF-subscale and the CHS, MUSS, and CNSS. No difference was

found when analyzing high and low stress individuals separately.

Negative affectivity

The relatively strong association between negative affectivity and MCS confirmed our fourth hy-
pothesis. In addition, the mediation analyses partly support our fifth hypothesis as negative affectiv-
ity acted as a significant partial mediator of the association between DIF and the CHS, MUSS, and
CNSS. Associations between negative affectivity and somatic symptoms has been reported in more
studies [16;47;48], but the mechanism is unclear. In a study of negative affectivity as a predictor of
objective and subjective symptoms of respiratory viral infections, Cohen and colleagues attributed
the association to cognitive bias rather than a pathophysiological response to infection [48]. Results
from a study by Van Den Bergh and colleagues on respiratory symptom perception in persons with
high and low negative affectivity suggest that negative affective cues or arousal may activate so-
matic memory in persons high in negative affectivity [49]. This process may lead to bias in the in-
terpretation of bodily sensations and actual physiological responses, resulting in less interoceptive
accuracy [49]. In line with these results, it has been suggested that negative affectivity is more
likely to influence reports of vague, general symptoms (e.g., headache and fatigue) in conditions
that are not clearly defined, whereas such symptoms are less likely to be incorporated in conditions
with a specific symptom pattern [50]. It is not clear whether these suggested mechanisms also apply
to MCS, and the current status of the MCS diagnosis makes the distinction between illness-specific
symptoms and vague, general symptoms problematic. The causal relationship, i.e., whether negative
affectivity influences an attribution of symptoms or vice versa, was not possible to determine in our
cross-sectional study design. It may be important to note that negative affectivity was also a strong
predictor of self-reported social consequences, which could suggest that individuals high in nega-
tive affectivity are more severely affected. The possible mechanisms underlying this association are

clearly in need of further elaboration
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Methodological issues

Some methodological questions can be raised. The lack of consensus criteria for MCS leads to some
uncertainty regarding the case definition. We investigated symptoms, symptom-inducing environ-
mental odours, as well as social consequences as proxies for estimating subjectively reported sever-
ity. Although this severity classification may be scientifically inadequate in terms of defining
pathophysiological mechanisms, it represents a pragmatic approach by describing the subjectively
experienced manifestations. Due to the broad definition of MCS and the possibility that some re-
spondents may interpret the reactions as indicative of other health problems, e.g., allergy or asthma,
we cannot rule out classification or recall bias. Including a healthy control group could have
strengthened our design by adding information regarding the influence of psychological features on
the presence of MCS independent of severity. This research question, however, was not the objec-

tive of the present study.

Conclusion

In conclusion, we were unable to support he hypothesis that repressive coping is associated with
MCS. While this was also the case for alexithymia, we did find evidence for an influence of one
alexithymia domain: difficulties identifying feelings. Further analyses, however, indicated that this
association could be mediated by negative affectivity, a conclusion which was further supported by
our findings of relatively strong independent associations between negative affectivity and trait
anxiety and the four descriptive factors of MCS. We also found evidence of a role of defensive-
ness. Further studies are needed to elucidate the possible interplay between negative emotional reac-
tions, defensiveness, and difficulties identifying feelings in MCS, and our results may direct future

therapeutic interventions towards focusing on increasing emotional awareness and functioning.
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10. Additional comments on the methodology and the validity of the results

The following section includes some additional comments on the methodology applied to the three

studies and the validity of the results which has not already been discussed in the four manuscripts.

10.1 Study 1: Questionnaire study: General practitioners

The study on experience with MCS among GPs included a random sample of Danish GPs. The
questionnaire was pilot tested for relevance, comprehension and ease of completion by individual
interviews with eight GPs; the response rate was high (69%). The limitations of this study concern
the absence of diagnostic criteria, which may raise some concerns regarding the validity of the re-
sults and the extent to which they can be generalised. In order to respond to this problem we pre-
sented the GPs with a case description on the first page of the questionnaire, and the high response
rate may imply that the patient group was recognized by the GPs. Unfortunately we had no informa-
tion on non-respondents, who although speculative, may consist of GPs who are not familiar with
this type of patient. Among the responding GPs 62.5% have seen a relevant patient within the last
twelve months (n= 431/691). No differences in relation to sex and length of experience as a GP
were found between these two groups. We chose to perform subsequent statistical analyses on the
group who reported having seen a patient, and therefore this must be kept in mind when interpreting

the results from this study.

10.2 Study 2: Focus group study: Individuals with self-reported MCS

The focus-group study provides an insight into the impact of MCS on everyday life in a selected
group of affected individuals, and the strategies they applied in order to cope with the disorder. The
study aimed at uncovering many different areas of everyday life which were hypothesized to be
influenced by MCS, including daily activities, family, friends, other social relations, work and
healthcare. Based on the data from the two focus-groups central problems and coping strategies
were touched upon, and it may be argued that the study would have benefited from an elaboration
of these themes in more groups in order to gain a deeper understanding. However, the overall pur-

pose of this study was to gain knowledge of the importance of the aforementioned areas

and to include this in the questionnaire study on individuals with self-reported or doctor-diagnosed

MCS.
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10.3 Study 3: Questionnaire study: Individuals with self-reported or doctor-diagnosed MCS

The epidemiological study on MCS has produced knowledge of valuable associations that may
form the basis for further epidemiological and clinical studies. Some consideration should be given
to the possibility of epidemiological bias particularly because of the uncertainties surrounding a
case definition. Apart from the group with doctor-diagnosed MCS, inclusion in the study was
largely based on self-reported symptoms and consequences. The relatively broad inclusion criteria
may increase the risk of selection bias [69] in terms of the possibility of including individuals
whose symptoms are merely attributable to other conditions, e.g., allergy, asthma or somatoform
disorders. This may have influenced the associations found between the four descriptive MCS fac-
tors and the psychological variables included in this study. Future studies would thus benefit from a
more detailed inclusion procedure, optimally including a medical examination or a review of medi-
cal records, and a standardized psychiatric interview, e.g., Schedules for Clinical Assessment in
Neuropsychiatry (SCAN). This would provide a more detailed description of study participants and

a possibility to adjust for co-morbidity in subsequent data analyses.

When conducting the mediation analyses in manuscript 4, Repressive coping and alexithymia in
multiple chemical sensitivity, the four analytical steps necessary to establish mediation defined by
Baron and Kenny were used [70]. In detail the four steps include: 1) The independent variable
should be a significant predictor of the dependent variable; 2) The independent variable should pre-
dict the mediator; 3) The mediator should predict the dependent variable, when controlling for the
independent variable; and 4) The association between the independent variable and the dependent
variable should be reduced, when controlling for the mediator. Complete mediation of the inde-
pendent variable-dependent variable association requires that the independent variable-dependent
variable association is reduced to zero when controlling for the mediator. Partial mediation requires

the association to be reduced to a nontrivial amount but not to zero.

The questionnaire used in this study was to a large degree composed of the Danish translation of
scales that have been extensively used and validated within psychological research, which is one
way to ensure quality and comparability of the data. Details on the psychometric properties of these
scales have been described in manuscripts 3 and 4 and will not be further discussed here. The ques-
tions on symptoms attributed to environmental odours, symptom eliciting chemical agents and so-

cial consequences were modified from questions used in a previous population-based questionnaire
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study among 6000, 18-69-year old individuals randomly drawn from the Danish Civil Registration
System [10]. Based on principal components analysis, values obtained from these questions were
summarized in continuous scores on four scales; the Chemical Hypersensitivity Scale (CHS), the
Mucosal Symptoms Scale (MUSS), the CNS Symptoms Scale (CNSS) and the Consequences for
Social Activities Scale (CSAS). The four scales were subsequently used as dependent variables in
multiple, hierarchical linear regression analysis. Ideally, we should have conducted a pilot-study
including a number of items relevant for MCS and then have performed a factor analysis before
using the scales in a new sample. There is clearly a need for an internationally accepted and vali-
dated measure of MCS [71] to ensure comparability of data across studies and to provide better in-
sight into the strength of associations between MCS and measures of personality traits and psycho-

pathology.
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11. General discussion

MCS is most likely a complex disorder and as such cannot be embraced in an entirely biomedical
disease model. Qualitative and quantitative research methods provide different opportunities for

studying the complexities of MCS and to gain insight into the psychosocial aspects of this disorder.

The study on GPs” experiences with provision of healthcare to patients with self-reported MCS
generally suggests a pragmatic approach to this group of patients. The majority of the GPs perceive
the cause to be multi-factorial and recommend either partial or complete avoidance of exposure to
common environmental odours. Nevertheless, many GPs find it difficult to meet the expectations
for healthcare expressed by these patients, which is a well established problem in consultations with
patients who report subjective health complaints in general [35;72;73]. A great need for evidence-
based guidelines and diagnostic tools in relation to this patient group was expressed by the majority
of the GPs.

The emergent themes in the focus group discussions were overall the social and occupational dis-
ruptions following MCS, the strategies applied in order to cope with the disorder and the feelings of
unfulfilled healthcare needs. The most prominent coping strategy was avoidance of being exposed
to common environmental odours. Initially this strategy may appear to be the most optimal for man-
aging the disorder but it can be speculated whether in persisting states avoidance may eventually
lead to increased disability levels. This remains to be seen, however. Because of the qualitative
study design the findings from the focus group study cannot be generalized; nevertheless, the dis-
cussions suggest that MCS may have a severe impact on central aspects of everyday life.

The associations derived from the multiple, hierarchical linear regression analyses between the psy-
chological variables and the four descriptive factors of MCS reported in the epidemiological study
were generally modest. Nonetheless, the results support the existing evidence on psychological vul-
nerability in individuals with MCS and the association with personality traits involved in the per-
ception and maintenance of symptoms. It has been speculated that the use of differential perceptual
strategies between women and men may explain the sex differences seen in MCS [74]. Women tend
to be especially sensitive to situational cues whereas men are more liable to focus on physiological
cues. However, whether differences in perceptual strategies can explain

the sex differences in MCS is a question for future studies. Significant univariate associations were
found between trait anxiety (TMAS) and the four descriptive MCS factors (mucosal and CNS

symptoms, number of chemical and odourous exposures and social consequences), and strong asso-
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ciations were also seen between trait negative affectivity (NAS) and MCS. Trait negative affectivity
is basically identical with other dispositional constructs, such as trait anxiety, and reflects individual
differences in mood and self-concept [74]. Individuals who are high in this trait are believed to ex-
perience higher levels of distress over time and across different situations and to report more so-
matic symptoms than low negative affect individuals in the absence of differences in objective
health status [74-77]. The role of negative affectivity in terms of symptom formation and reports
warrants further examination. Evidence suggests that negative affectivity is a heritable trait [78],
which may imply that it is a potential inherited risk factor in the development of MCS. While the
question of identifying potential risk factors in the development of MCS is best studied in a pro-
spective study design, it may currently be argued that negative affectivity needs to be assessed when

symptom severity and the consequences of MCS are evaluated among researchers.

Sensitisation and conditioning processes have been suggested as mechanisms in the acquisition and
maintenance of self-reported symptoms of MCS [29;30;67;68;79-81]. Sensitisation and condition-
ing are distinct but interactive processes [80], whereas sensitisation requires an initial exposure to a
stimulus conditioning does not [30]. Sensitisation has been described as a non-associative learning
mechanism involving a progressive amplification of responsivity to repeated, intermittent exposures
[80]. Sensitisation covers reactions at multiple levels in the organism involving, e.g., the neuronal
level and higher psychological functions such as attentional or cognitive bias [31;82]. Signs of in-
creased sensitization after repeated chemical exposure accompanied by alterations in central cogni-
tive responses in chemically sensitive individuals have been reported in a recent study by Anders-
son and colleagues [68]. In order to examine performance on tasks assessing cognitive variables
Witthoft and colleagues compared a group of individuals with IEI with a somatoform group and a
healthy control group [67]. Attentional bias was reported for the IEI group in terms of enhanced
attention allocation to symptom words, e.g., headache and fatigue, in response to an emotional
stroop task. While no evidence was reported regarding attentional bias towards words describing
symptom eliciting agents in IEI, e.g., perfume and paint smell, the IEI group produced more nega-
tive emotional ratings of these words than the other two groups. Enhanced attention to “internal
information” supports the theory of somato-sensory amplification as a mechanism of symptom
maintenance in [EI. Witthoft and colleagues replicated these findings in a corresponding study de-

sign after one year [79]. Personality traits such as negative affectivity may influence both condition-
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ing and sensitization processes as individuals who are high on this trait may be more vulnerable to

learning symptoms [29-31].

Given the prevalence of co-occurring mental disorders in MCS and the individual consequences, it
has been argued that attention should be given to the possibility of psychiatric co-morbidity in clini-
cal encounters with these patients [5;62;83]. This is supported by the results from a study on 295
patients attending an environmental outpatient clinic where the environmental complaints could be
explained by a current psychiatric disorder in the majority of the patients [84]. The reason why only
a few per cent of the GPs in our study reported having referred to either psychiatric or other special-
ists, including psychology, can only be speculative. Fear of stigmatizing the patients may cause
reluctance to suggest psychiatric referrals [85], which may offer some explanation. In general, stud-
ies on patients with other medically unexplained disorders suggest that experiences with physicians
who ascribe a psychological explanation for the symptoms cause distress [86-88], which was also
experienced by the participants in our focus-group study. To manage the possibility of co-occurring
mental disorders without causing additional distress to the patients is thus not straightforward, and
furthermore it is well established that absence of diagnostic possibilities, treatment and preventive
strategies may predict dissatisfaction with consultations among both GPs and patients [73;86;89].
The patient’s initial understanding of the symptoms and their implications on the patient’s life is
another factor that has been identified as central for satisfaction with a consultation [73]. In theory
the content of an individual s understanding of illness is comprised of five themes: identity, time-
line, consequences, causes, and perceived control [90]. In particular, uncertainty about the nature of
the health problem, high levels of emotional distress and perceived low personal control have been
identified as important factors in the patient’s evaluation and satisfaction with a consultation [73].
Examining the understanding of MCS among affected individuals may thus be one step in optimiz-
ing healthcare management in terms of improving doctor-patient communication. In terms of re-
search, an understanding of illness perceptions may also direct future intervention studies using,
e.g., cognitive therapy or mindfulness-based cognitive therapy strategies aimed at reducing emo-
tional distress and improving coping strategies in individuals with MCS. Clinical studies on the
effect of therapeutic interventions are needed [62], and if there is an effect of such interventions, it
would provide both the patient and GPs with a treatment option.

In 2002, medically unexplained symptoms or functional somatic symptoms accounted for 10-15%

of all disability pensions in Denmark [91], and it has been argued that failure to diagnose and treat
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these disorders may have severe individual and societal consequences [47]. MCS has been associ-
ated with occupational restraints and job loss and since avoiding common environmental odours
may be difficult in a work setting it is likely that even mildly affected individuals experience some
level of difficulty with workplace exposures, e.g., colleagues wearing fragranced products, or newly
printed materials. The number of individuals who receive disability pensions because of MCS has
not been estimated, but in general obtaining a disability pension based on functional somatic symp-
toms can be difficult since such disorders are not acknowledged by the social security system [92].
Knowledge of how individuals with MCS cope with workplace exposures is limited but identifying
important strategies for preventing occupational consequences in terms of job loss may be a ques-

tion for future research within this field.
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12. Conclusion

With regard to the aims of the thesis presented in chapter 4, the following conclusions can be

drawn:

o Many GPs find it difficult to fulfil the healthcare needs expressed by patients with self-
reported MCS, and there is a demand for evidence-based guidelines and diagnostic tools in
relation to the management of this patient group. At present most GPs recommend either

partial or complete avoidance of exposure to common environmental odours.

o Self-reported MCS may severely influence everyday life by limiting individual possibilities
for performing normal daily activities including shopping, participating in social activities
and using public transportation; avoidance is a prominent coping strategy. Healthcare needs

were experienced as unfulfilled.

o The personality traits of somato-sensory amplification and autonomic perception were sig-
nificantly associated with individual reports of multiple mucosal and CNS symptoms attrib-
uted to MCS. There was some evidence to suggest that these traits were also associated with
higher numbers of symptom-inducing odours and social consequences. In contrast no evi-

dence of a role of the personality trait of absorption was revealed.

o The hypotheses that repressive coping and the personality trait of alexithymia are associated
with MCS were not supported. Although there was evidence of a role of one alexithymia
domain: difficulties identifying feelings. The association was, however, mediated by nega-
tive affectivity. An association was also seen between defensiveness and MCS. Further stud-
ies are needed to elucidate the possible interplay between negative emotional reactions, de-

fensiveness, and difficulties in identifying feelings in MCS.
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13. Future studies

Future studies on MCS could be aimed at:

o exploring the influence of perceptual factors in symptom generation and maintenance, and

the role of sex in perceptual strategies

o exploring the influence of trait negative affectivity on the initiation and course of MCS

o exploring the influence of depression on the initiation and course of MCS

o testing the effect of either group-based or individual therapeutic interventions such as mind-

fulness-based cognitive therapy or individual cognitive therapy

o examining illness-perceptions among individuals with MCS in order to provide a basis for
more optimal communication between patients and healthcare professionals, and to guide
therapeutic interventions

o formulating evidence-based guidelines on MCS for GPs and other health care professionals

o methodological development in terms of standardized and validated tools for research in

MCS.
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1. Questionnaire on GPs experiences with multiple chemical sensitivity

| Spergeskema om patienter med symptomer relateret til dufte og kemikalier |

1. Erdu?
Mand ]
kvinde ]
2. Hvor mange ar har du veeret i praksis ar

I det felgende stilles 9 spergsmal om de patienter som primasrt henvender sig poa. symptomer
relateret til indanding af 2lmindeligt forekommende dufte og kemikalier (f.eks. fra parfume, friske
tryksager eller nyt boliginventar).

3. Omtrent hvor mange patienter med symptomer relateret til ovenstdende dufte og kemikali-
er, har du set i din praksis inden for det sidste dr?

Ingen
Mindre end 5 patienter
Omtrent 5 — 10 patienter

> 11 patienter

DDDDE

4. Omtrent hvor mange konsultationer har du med hver af disse patienter?

5. Har du pa noget tidspunkt viderehenvist nogle af disse patienter?
Meij, aldrig [

1a, oq til spedialst:
Medicinsk allergologi

Lungemedicin

@re- Naese- Hals
Dermatologi

Arbejds — og miljomedicin
Meurologi

Paykiatri

DDDDDDDE

Andre spedialister, da hvilke?

6. Ordinerer du medicin pad grund af symptomer over for dufte og kemikalier?
Meij, aldrig [

Ja, jeq ordinerer: Ordineret prasparattype



1. Questionnaire on GPs experiences with multiple chemical sensitivity

7. Hvad er din opfattelse af de mulige drsager til symptomerne?

Symptomerne har overvejends en somatisk forklaring. Eﬂlt:T.uu_ELknnd&
symptomerne har overvejends en psykisk forklaring, 0
Symptomerne er et samspil mellem begge ovenstiende faktorer. 0
8. Hvad er din erfaring med prognosen for disse symptomer?
Symptomerne er sjseldent kronizke, Etlljm.kﬂdi
Symptomerne er kronizke. 0
Jeg har ingen erfaring med, hvordan symptomerne udvikler sig. 0

9. Hvordan er dine muligheder for at indfri patientens forventninger til konsultationen?
Saet kun et kryds

Jeq oplever, at jeq ofte kan indfri forventningerne hos patienten. 0
Jeg oplever, at jeg sjesldent kan indfii forventningerme hos patienten, 0
Ved ikke. O

10, Hvilken information giver du patienten?

J=g anbefaler, at patienten:
Saet kun et kryds
- =8 vidt muligt undadr de dufte og kemikalier, der kan fremkalde en reaktion.
- & vidt muliot undadr al eksoonering for dufte — og kemikalier.
- ikke bevidst forsgager at undgd dufte cq kemikalier | hverdagen.

Jeg giver generelt ingen anbefalinger ved sidanne symptomer.

[0 g (7 g

11. Er der redskaber, som du mener pd sigt kunne bidrage til arbejdet med patientgruppen?

Ja,
Kliniske retningslinier m.ml.g.ﬂﬁm.hmls
Viden om symptomemes patofysiologi O
Diagnostiske vaerktagjer O
Andet, da hvilke:

Nej, jeg mangler ingen af ovenstiende redskaber. O

Tak for din hjaelp



2. The Chemical Sensitivity Scale for Sensory Hyperreactivity (CSS-SHR)

BETYDNING AF DUFTE OG KEMISKE LUGTE | MILJ@QET

| det falgende afsnit stilles en raekke spergsmal om hvordan du oplever almindeligt forekommende
dufte og kemiske lugte i det omgivende milja.

23. Lees venligst hvert af falgende udsagn omhyggeligt og saet kryds udfor den svarmulighed som
passer bedst til dig. Det er vigtigt at du markerer efter alle udsagn.

Jeg ville ikke have noget imod at bo p& en vej, hvor der var meget udstedning, sa leenge at det
var en god bolig, jeg havde.

O Fuldsteendigt rigtigt
O Owvervejende rigtigt
O Det er nok rigtigt
O Det er nok forkert
O Overvejende forkert
O Fuldsteendigt forkert

Jeg er i dag mere opmaerksom pa dufte eller kemiske lugte, end jeg har vesret tidligere.

O Fuldsteendigt rigtigt
O Owvervejende rigtigt
O Det er nok rigtigt
O Det er nok forkert
O Overvejende forkert
() Fuldstzendigt forkert

P& offentlige steder, f.eks. i biografen, bliver jeg forstyrret af andre menneskers parfume eller
aftershave.

O Fuldsteendigt rigtigt
O Overvejende rigtigt
O Det er nok rigtigt
O Det er nok forkert
O Overvejende forkert
(O Fuldsteendigt forkert



2. The Chemical Sensitivity Scale for Sensory Hyperreactivity (CSS-SHR)

Jeg er pa vagt over for selv den mindste duft eller kemiske lugt.

(O Fuldstzendigt rigtigt
(O Overvejende rigtigt
O Det er nok rigtigt
O Det er nok forkert
O Overvejende forkert

(O Fuldstaendigt forkert

Jeqg har let ved at ve2nne mig til dufte eller kemiske lugte.

(O Fuldstaendigt rigtigt
O Overvejende rigtigt
O Det er nok rigtigt
O Det er nok forkert
O Overvejende forkert

(O Fuldstaendigt forkert

Hvor stor en betydning ville det have for dit valg af bolig, hvis der i neerheden af din dremme-
bolig 1 en ildelugtende virksomhed?

O Meget stor betydning

(O Rimelig stor betydning
O En vis betydning

O Kun ringe betydning

(O Fuldstzendigt ligegyldigt

Jeg er ligeglad med, at der lugter af tobaksreg pa offentlige steder.

O Fuldstzendigt rigtigt
O Overvejende rigtigt
O Det er nok rigtigt
(O Det er nok forkert
O Overvejende forkert
(O Fuldstaendigt forkert



2. The Chemical Sensitivity Scale for Sensory Hyperreactivity (CSS-SHR)

Jeg ensker ofte, at der var fuldsteendigt lugtneutralt omkring mig.

(O Fuldstsendigt rigtigt
O Overvejende rigtigt
(O Det er nok rigtigt
O Det er nok forkert
(O Overvejende forkert

(O Fuldsteendigt forkert

Jeg har svaert ved at slappe af pa steder, hvor der forekommer dufte eller kemiske lugte.

(O Fuldsteendigt rigtigt
(O Overvejende rigtigt
O Det er nok rigtigt
O Det er nok forkert
O Overvejende forkert

(O Fuldsteendigt forkert

Jeg har intet imod at bo i en lejlighed, som har en svag lugt.

Fuldsteendigt rigtigt
Overvejende rigtigt
Det er nok rigtigt
Det er nok forkert

Overvejende forkert

ONONONONON®

Fuldsteendigt forkert

Jeg er falsom over for dufte og kemiske lugte.

Fuldsteendigt rigtigt
Overvejende rigtigt
Det er nok rigtigt
Det er nok forkert

Overvejende forkert

OO00O00O0

Fuldsteendigt forkert



3. The Somato-Sensory Amplification Scale (SSAS)

24, Nedenfor er 10 saetninger. Laes hver seetning grundigt og angiv i hvor hej grad du mener, at den
pageeldende seetning bekriver dig generelt. Tegn en cirkel om det tal fra 1 til 5 som passer bedst til
din oplevelse.

1 = Passer slet ikke pa mig
2 = Passer en smule pa mig
3 = Passer delvis pa mig

4 = pPasser godt pa mig

5 = Passer fuldstzendig pa mig

N&r en anden person hoster, kommer jeg ogsa til at hoste 1 2 3 4 5
Jeg kan ikke udsta reg, os eller forurenet luft 1 2 3 4 5
Jeg er ofte opmeaerksom pa forskellige ting, der foregar i min krop 1 2 3 4 5
Na&r jeg slar mig, kan man se maerkerne i lang tid efter 1 2 3 4 5
Pludselige haje lyde generer mig meget 1 2 3 4 5

Jeg kan somme tider hgre min puls eller mit hjerteslag dunke i mitgre 1 2 3 4 5

Jeg hader at have det for koldt eller for varmt 1 2 3 4 5
Jeg meerker hurtigt sultfornemmelser i min mave 1 2 3 4 5
Selv mindre ting, f.eks. et mygstik eller en splint, generer mig meget 1 2 3 4 5
Jeg har en lav smertetaerskel 1 2 3 4 5



4. The Autonomic Perception Questionnaire (APQ)

FYSISKE REAKTIONER | FORBINDELSE MED STRESS

Det felgende afsnit indeholder en reeskke spargsmal om fysiske reaktioner i forbindelse med stress

48. Falgende spergsmal omhandler en raskke forskellige kropslige fornemmelser, som vi alle kan opleve
fra tid til anden. Med udgangspunkt i en konkret situation — som du selv har oplevet — vil vi bede dig
vurdere, i hvor hej grad den efterfalgende reekke af udsagn passer pa din oplevelse af, hvordan du

49,

N
reagerer, nar du er bange/nervas.

Brug farst lidt tid pa at teenke tilbage pa en bestemt situation, hvor du har veeret bange/nerves.
Angiv med nogle f& generelle stikord, hvilken situation, du taznker pa. Stikordene behever ikke veere

saerligt detaljerede:

Besvar, med udgangspunkt i den pagaeldende situation, de felgende spsrgsmal, og vurdér i hvor hgj
grad det pageeldende udsagn passer pa dig pa en skala fra 1 til 9, hvor "1" betyder, at det slet ikke
passer pa dig, "5” betyder at det passer delvis pa dig, og hvor "9" betyder, at det passer prascis pa

dig.

Nar jeg bliver bange/nerves....

Bliver jeg varm i ansigtet
Bliver mine haender kolde
Sveder jeg

Bliver jeg ter i munden

Kan jeg fornemme @gede muskelspaendinger i
kroppen

Far jeg hovedpine

Bliver mit Andedraet mere overfladisk
Kan jeg fale mit hjerte sl& hurtigere
Slar mit hjerte kraftigere

Bliver jeg ofte opmeerksom pa eendringer i mit
andedraet

Bliver jeg mere stakandet

Passer
slet ikke
pa mig

Passer
delvis

Passer
praecis
s
pa mig



4. The Autonomic Perception Questionnaire (APQ)

49, (fortsat)

Nar jeg bliver bange/nerves.... Passer Passer
slet ikke Passer preecis
pa mig delvis pa mig

Bliver jeg opmaerksom pa sendringer i min hjert- 1 2 3 4 5 5] 7 8 9

erytme

Feles det som om blodet lgber mig til hovedet 1 2 3 4 5 5] 7 8 9

Feler jeg en klump i halsen eller en "kveelende” 1 2 3 4 5 5] 7 8 9

fornemmelse

Far jeg maveproblemer 1 2 3 4 5 B 7 8 9
Far jeg en tung fornemmelse i maven 1 2 3 4 5 B 7 8 9
Far jeg vanskeligheder med at tale 1 2 3 4 5 B 7 8 9
Far jeg kuldefornemmelser 1 2 3 4 5 5] 7 8 9
Leber mine @jne i vand eller bliver fugtige 1 2 3 4 5 5] 7 8 9
Feler jeg, at mine sanser svaskkes 1 2 3 4 5 5] 7 8 9
Feler jeg mig svag og usikker pa benene 1 2 3 4 5 5] 7 8 9
Far jeg kvalme 1 2 2 4 5 6 7 8 9
Far jeg svedige haender 1 2 3 4 5 B 7 8 9
Bliver jeg rastles 1 2 3 4 5 5] 7 8 9
Skal jeg oftere lade mit vand eller faler oftere, at 1 2 3 4 5 5] 7 8 9
jeg har brug for at lade mit vand

F@les mit ansigt koldt og blegt 1 2 3 4 5 B 7 8 9
Far jeg en tung fornemmelse eller feler en knude 1 2 3 4 5 5] 7 8 9
i brystet

Far jeg gasehud 1 2 2 4 5 6 7 8 9
Feler jeg mig svag og svimmel 1 2 3 4 5 5] 7 8 9
Far jeg en flimrende folelse i brystkassen 1 2 3 4 5 B 7 8 9

Underseg venligst, om du har besvaret alle spargsmal.



5. The Tellegen Absorption Scale (TAS)

51. Nedenfor finder du en reekke udsagn, som en person kunne taenkes at anvende til at beskrive sig
selv, sine holdninger, interesser og andre karakteristika. Laes hvert udsagn og seet kryds i den
svarmulighed, der bedst passer til dig som person.

Veer venlig at besvare alle spergsmal, ogsé selvom du ikke er helt sikker pa hvilken svarmulighed,
der passer bedst pa dig. Laes hvert udsagn grundigt, men brug ikke for meget tid pd at bestemme
dig for hvilket svar, du skal give.

Ja

© O O

O

O

O

O

Nej

O

O

O O

Nogle gange faler jeg og oplever ting, ligesom jeg gjorde, da jeg var barn

Jeg kan blive meget bevaeget af elegant eller poetisk tale

Mens jeg ser en film eller et teaterstykke, kan jeg nogle gange blive sa optaget
af det jeg ser og herer, at jeg glemmer mig selv og mine omgivelser og oplever

historien, som om den var virkelig, og at jeg selv tog del i den

Hvis jeqg stirrer pa et billede og derefter kigger vaek, kan jeg nogle gange "se"
billedet for mig, naesten som om jeg stadig kiggede pa det

Nogle gange faler jeg, som om mine tanker kan omfatte hele verden
Jeg kan godt lide at betragte skyerne aendre form pa& himlen

Hvis jeg vil, kan jeg forestille mig (eller dagdremme om) ting sa tydeligt, at de
kan holde min opmaerksomhed fanget ligesa godt som en god historie eller film

Jeg feler, at jeg virkelig ved, hvad folk mener, nar de taler om mystiske eller
eeteriske oplevelser

Nogle gange kan jeg treede udenfor mit seedvanlige jeg og opleve en helt anden
virkelighed

Fornemmelsen af overflader, f.eks. fornemmelsen af uld, sand eller tree, kan
nogle gange minde mig om farver eller musik

Nogle gange kan jeg opleve ting, som om de var dobbelt sa virkelige

Nar jeg lytter til musik, kan jeg blive sa indfanget af det, at jeqg ikke lsegger
meerke til noget som helst andet

Hvis jeg vil, kan jeg forestille mig min krop s& tung, at jeg ikke ville vaere i stand
til at beveege den, selvom jeg ville

Jeg kan nogle gange fornemme tilstedeveerelsen af en anden person, fer jeg
faktisk ser eller herer ham/hende

En kaminilds flammer og knitren stimulerer min fantasi
Det er nogle gange muligt for mig at blive fuldsteendig opslugt af naturen eller

kunst og fele mig som om hele min bevidsthed er blevet forandret pa en eller
anden made



51. (fortsat)

Ja

O

O

© O

© O O O OO0 O

O

Nej

@)

o O

© OO0 OO 0O O

O

5. The Tellegen Absorption Scale (TAS)

Forskellige farver har helt seerlige betydninger for mig

Mens jeg foretager mig en rutineopgave, er jeg i stand til at glide ind i mine
egne tanker, for s& at opdage nogle minutter senere at jeg er faerdig med op-
gaven

Nogle gange kan jeg genkalde mig ting, jeg tidligere har oplevet, sa tydeligt og
klart, at det er na=sten som at genopleve disse begivenheder

Ting, som virker meningslese for andre, giver ofte mening for mig

Mens jeg har spillet en rolle i et teterstykke, kunne jeg virkelig masrke perso-
nens falelser og “veere” denne person i et stykke tid, mens jeg glemte alt om
mig selv og tilskuerne

Mine tanker er oftere som billeder end som ord

Jeqg bliver ofte fascineret af sma ting, f.eks. den form, der dukker op, nar man
skeerer et a=ble midt over, eller farverne i seebebaobler

Nar jeg lytter til orgelmusik eller anden kraftfuld musik, kan jeg nogle gange
fole det som om jeg naermest bliver lgftet op i luften

Nogle gange kan jeg ved at lytte til stej eendre det, sa det virker som musik
Nogle af mine mest tyderlige erindringer bliver fremkaldt af lugte og dufte
Nogle musikstykker minder mig om billeder eller farvemanstre

Jeg ved ofte, hvad en person vil sige, far han/hun faktisk siger det

Jeqg har ofte "fysiske” erindringer, f.eks. at jeg kan fale det, som om jeg stadig e
i vandet efter jeg har svammet

En stemme kan nogle gange virke sa fascinerende at jeg bliver ved med at lytt
til den

Nogle gange kan jeg fole tilstedevasrelsen af en person, som ikke fysisk er til
stede

Nogle gange kan jeg opleve, at tanker og billeder dukker op, uden at jeg be-
ha@ver at anstrenge mig det mindste

Jeg oplever at forskellige dufte har forskellige farver

Jeg kan blive staerkt bevasget af en solnedgang

10



6. The Negative Affectivity Scale (NAS)

35. Nedenfor er en liste af ord, som beskriver falelser. Vaer venlig at laese hvert ord grundigt. Szt der-
efter ét (og kun ét) kryds ved det svar, som svarer bedst til hvordan du har falt dig i den forlabne
uge, inklusive dagen i dag.
| hvor hej grad har du indenfor den sidste uge falt dig:

'

’ 2
Y, e 0?96"? ’%H’b 9@%‘?'

“ %"4: 9,%‘ %@a 91;*04
Stresset O O O O O
Nerves O O O O O
Trist O O O O O
Vred O O O O O
Utilfreds med dig selv O O O O @)
Rolig o O O O O
Haft skyldfelelser O O @ O O
Bange O O O O O
Vred pa dig selv O O @ @] O
Ude af balance O O O @] O
Irriteret O O O O O
Deprimeret O O O O O
Fiendtlig O O O O O
Usikker c O O o O
Tilfreds o o O O o

11



7. The Toronto Alexithymia Scale (TAS-20)

52. De felgende udsagn beskriver tanker og falelser, mennesker kan opleve. Laes hver saetning grundigt
og angiv derefter i hvor hej grad den pageeldende szetning passer pa dig som person. Der findes
ingen rigtige eller forkerte svar. Besvar venligst alle spgrgsmal.

5,
sﬁ,ﬁ‘ ® %"’@ i /%/J o

Jeg er ofte usikker pa, hvad det er for en falelse, jeg oplever O O O O O
Det er vanskeligt for mig at finde de rigtige ord for mine folelser O O O O O
Jeg oplever fysiske fornemmelser, som selv laeger ikke kan forstd O O O O 0O
Jeg har let ved at beskrive mine falelser O O O O O
Jeqg foretreekker at analysere problemer, fremfor blot at beskrive dem O O O O O
Nar jeg er oprevet, ved jeg ikke om jeg er ked af det, bangeellervred O O O O O
Jeg undrer mig ofte over fysiske fornemmelser i min krop O O O O O
Jeg foretraskker at lade tingene ske, fremfor at ville forsta, hvorfor de O o O O O
sker

Jeg har felelser, som jeg ikke helt kan identificere O O O O O
Jeg mener, det er vigtigt, at man er i kontakt med sine falelser O O O O O
Jeg har sveert ved at beskrive, hvad jeg feler for andre O O O O O
Andre beder mig som regel om at beskrive mine felelser mere preecist O O O O O
Jeg ved ikke, hvad der foregar inden i mig O O O O O
Ofte ved jeg ikke, hvorfor jeg er vred O O O O O
Jeg foretreekker at tale med andre om deres daglige ggremal, fremfor QO O O O O

at tale om deres falelser

@)
O
O
O
O

Jeg foretrackker at se lettere underholdningsprogrammer pd TV - frem-
for psykologiske dramaer

O
O
@]

Jeg har vanskeligt ved at forteelle om mine inderste falelser, selvover O O
for neere venner

Jeg kan fale neerhed til en anden, selv i tavse gjeblikke

C O
C O
O O
o O
o O

Jeg oplever, at det kan vasre en hjeelp at maerke efter, hvad jeg faler,
nar jeg skal lese et problem

Jeg mener, det @delaegger forngjelsen, hvis man leder efter skjulte O O O O O
betydninger i film eller teaterstykker

12



8. The Bendig 20-item version of the Taylor Manifest Anxiety Scale
/ The Marlowe-Crowne Social Desirability Scale (MC-TMAS)

50. Nedenfor er en razkke udsagn, der vedrerer personlige holdninger og mader at vaere pa. Laes hvert
udsagn og vurder hvorvidt udsagnet er sandt eller falsk for dig som person. Hvis udsagnet overve-
jende er sandt for dig personligt, seetter du en cirkel om “S". Hvis udsagnet overvejende er falsk for
dig personligt, seetter du en cirkel om “F".

Veaer venlig at besvare alle spergsmal, ogsa selvom du ikke er helt sikker pa hvilken svarmulighed,

der passer bedst pa dig.

Sandt Falsk
Jeg synes jeg har sveert ved at koncentrere mig om en aktivitet eller en S F
arbejdsopgave
Jeg bliver sommetider irriteret pa folk, der beder mig om tjenester S F
Jeg er glad det meste af tiden S F
Inden jeg stemmer ved et valg, undersager jeg kandidaternes kvalifika- S F
tioner grundigt.
Jeq tror ikke, at jeg er mere nerves end de fleste andre S F
Nar folk har modgang, tesnker jeg sommetider, at det blot er gédet dem S F
som fortjent
Jeg er mere fglsom end de fleste andre S F
Til tider kan jeg godt lide at here og videregive sladder om andre S F
En gang imellem har jeg veeret i tvivl om min evne til at klare mig heri S F
livet
Der har veeret situationer, hvor jeg har udnyttet en anden for at opna en S F
fordel
Jeg har et nervest temperament S F
Jeq har aldrig felt en intens modvilje mod nogen S F
Jeg kan ikke koncentrere mig om noget S F
Jeg tager aldrig pa en laengere keretur uden at sikre mig, at bilens sik- S F
kerhedsudstyr (lygter, bremser m.v.) er i orden
Jeg har perioder, hvor jeg er sa rastlas, at jeg ikke kan sidde i en stol ret S F
leenge ad gangen
Jeg er altid heflig, selv overfor folk, der er ubehagelige S F
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8. The Bendig 20-item version of the Taylor Manifest Anxiety Scale
/ The Marlowe-Crowne Social Desirability Scale (MC-TMAS)

50. (fortsat)

Sandt Falsk
Ved nogle lejligheder har jeg opgivet et forehavende, fordi jeg falte, S F
at mine evner var for ringe
Jeg er altid omhyggelig med min paklaedning S F
Til tider faler jeq, at jeg slet ikke er noget vaerd S F
Jeg har aldrig falt, at jeg er blevet straffet uden grund S F
Nar der er noget, jeg ikke ved, har jeg overhovedet ikke noget imod S F
at indremme det
Jeg er almindeligvis rolig og sveer at bringe ud af fatning S F
Jeg bliver aldrig irriteret, ndr nogen beder mig gengaelde en tjeneste S F
Jeg er ikke specielt optaget af, hvordan jeg virker p& andre S F
Jeg forseger sommetider at gere gengaeld, frem for at tilgive og lade S F
sket veere sket
Hvis j;eg kunne slippe ind i en biograf uden at betale - og veere sik- S F
ker pa ikke at blive opdaget - ville jeg sandsynligvis gere det
Jeg feler mig presset i min hverdag S F
Jeg har aldrig bevidst sagt noget for at sare en andens falelser S F
Jeg kan mindes at have “spillet syg” for at slippe for noget S F
Jeg er tilbgjelig til at tage tingene tungt S F
Jeg bliver nogle gange forternet, hvis jeg ikke far min vilje S F
Livet er en anstrengelse for mig det meste af tiden S F
Uanset, hvem jeg taler med, er jeg altid en god lytter S F
Ind imellem kan jeg bestemt fa den falelse, at jeg ikke dur til noget S F
Jeg prever til enhver tid at handle efter de principper, som jeg selv S F
er fortaler for
Jeg har nogle gange veeret temmelig misundelig pa andres frem- S F
gang og succes
Jeg faler sommetider, at jeg er lige ved at g& op i limningen S F
Jeg er aldrig blevet irriteret, nar folk udtrykte tanker, der var meget S F

forskellige fra mine egne
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50. (fortsat)

8. The Bendig 20-item version of the Taylor Manifest Anxiety Scale
/ The Marlowe-Crowne Social Desirability Scale (MC-TMAS)

Sandt Falsk
Mine bordmanerer derhjemme er lige sa gode, som nar jeg er ude S F
at spise p‘é’: restaurant
Det er sket, at jeg har haft lyst til at smadre noget S F
Jeg har sommetider felt, at vanskelighederne hobede sig sa meget 5 F
op at jeg ikke kunne overkomme dem
|eqg tever aldrig med at smide, hvad jeg har i haenderne, for at S F
hjeelpe én, der er i knibe
Det er sommetider sveert for mig at komme videre med det, jeg S F
arbejder med, hvis jeg ikke bliver opmuntret til det
Til tider har jeg virkelig insisteret pa, at tingene skulle forega efter S F
mit hoved
Jeg er e=ngstelig for noget eller nogen naermest hele tiden 5 F
Jeg er altid villig til at indremme det, nar jeg begar en fejl 5 F
Der har veeret tidspunkter, hvor jeg havde lyst til at gere oprar mod S F
autoritetspersoner, selvom jeg vidste, at de havde ret
Jeqg griber jeevnligt mig selv i at veere bekymret over noget S F
Jeg har stort set aldrig haft lyst til at bede nogen om at ga ad H... til 5 F
Jeg “kryber i et musehul”, nar jeg konfronteres med kriser og van- 5 F
skeligheder
Jeg synes ikke, det er specielt svaert at omgdas hajrestede og ube- 5 F
hagelige personer
Jeg mangler helt bestemt selvtillid 5 F
Jeg kunne aldrig finde pa at lade en anden blive straffet for noget, 5 F

jeq havde gjort galt
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9. Recent life events (RLE)

36. | det felgende er en liste med begivenheder, som kan indtraeffe for hvilken som helst person inden-
for et ar. Du kan have oplevet nogle af dem. Mens du laeser hver begivenhed pa listen, taenk tilbage
pa dit liv indenfor de sidste 12 maneder og seet et kryds for hver af de naevnte begivenheder, du
har oplevet | den periode. Nogle af spgrgsmalene handler om begivenheder, som en person, du er
taet pa, kan have oplevet. Vi vil ogsa gerne vide noget om disse begivenheder. For hver begivenhed,
du har veeret ude for, vil vi desuden bede dig om at vurdere, hvorvidt den pageeldende begivenhed
har haft en negativ indflydelse pa dit liv og din livskvalitet.

Har du Hvis ja, har
oplevet den begivenheden
pagaeldende haft en negativ
begivenhed? indflydelse pa

din livskvalitet?

Ja Nej Ja Mej
SYGDOM, SKADE ELLER ULYKKE
Du har veeret ude for en alvorlig ulykke
Du har haft en alvorlig sygdom eller skade

En nasrtstdende person har veeret ude for langvarig
og/eller alvorlig sygdom

Din s=gtefaelle eller partner har vaeret ude for langvarig
og/eller alvorlig sygdom

Du har haft et barn med langvarig og/eller alvorlig sygdom

Din far eller mor har vaeret ude for langvarig og/eller
alvorlig sygdom

Du har vaeret ude for en mindre sygdom eller skade

OO0 OO0 O 00O
OO0 OO0 O 00O
OO0 OO0 O 00O
OO0 OO0 O 00O

Du har veeret igennem en fysisk forandring (f.eks.
overgangsalderen)

TAB
Dit barn dade

Din eegtefaelle eller partner dade

O0O0
00O
(ONONO
(ONONO

En neer sleegtning eller ven dede

GRAVIDITET ELLER F@DSEL

Du blev gravid

Du fadte et barn

Du fik en {frivillig eller ufrivillig) abort
Du fedte et dedfadt barm

O00O0O0
O000O0
O0O00O0
O000O0

Du adopterede et barn
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9. Recent life events (RLE)

Har du Hvis ja, har
36. (fortsat) oplevet den begivenhede|

pageeldende haft en negat

begivenhed? indflydelse pé

din livskvalite

o

Nej la Ne|
ANDRINGER | FORHOLDET TIL ANDRE

Du blev forlovet eller etablerede et nyt forhold

Du blev gift

Du genetablerede et forhold efter skilsmisse/ seperation

Du har oplevet en stigning i antallet af alvorlige uoverens-
stemmelser med din segtefeelle/partner

Du har oplevet en stigning i antallet af alvorlige uoverens-
stemmelser med en person, du bor sammen med

0 O 0000
O O 0000
O O 0000
O O 0000

Du har oplevet alvorlige uoverensstemmelser/problemer
med en naer ven, sleegtning, nabo eller anden person, du
ikke bor sammen med

Du p&begyndte en affeere (udenfor dit parforhold/eegteskab)
Din mand/hustru/partner pabegyndte en affaere

Din eegtefeelles/partners opfarsel har veeret et problem for
dig

Et af dine barns opfersel har vaeret et problem for dig

Du afsluttede et forhold

OO0 00O
OO0 00O
OO0 00O
OO0 00O

Du oplevede seksuelle problemer

ADSKILLELSE

Du afbred et fast forhold

Du var adskilt fra din partner i en leengere periode
Du blev skilt

Dit barn blev forlovet, gift eller flyttede sammen med en
partner

Dit barn forlod hjemmet af andre grunde

OO0 O00O0O0
OO0 O000O0
OO0 0O000O0
OO0 C0O0O0

Du blev adskilt fra en anden neertstidende person

ANDRINGER | BOLIGFORHOLD
Du flyttede til din nuvesrende bolig

O O
oNe
oNe
oNe

En ny person flyttede ind i dit hjem
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9. Recent life events (RLE)

Har du Hvis ja, har
36. (fortsat) oplevet den begivenheden
pagasldende haft en negativ
begivenhed? indflydelse pa
din livskvalitet?
Ja Nej Ja Nej
SKOLE/STUDIER
Du pabegyndte en ny uddannelse O O O O
Du afsluttede en uddannelse O O O O
Du sprang fra en uddannelse O O O O
Du dumpede til en eksamen O O O O

ARBEJDSSITUATION

Du har veeret eller er arbejdslas

Du blev forflyttet til et andet arbejde

Du blev fyret

Der har veeret mange forandringer pd din arbejdsplads
Du havde meget overarbejde

Du havde meget vanskelige arbejdsopgaver

Du blev pensioneret

Du har oplevet trusler om nedskeeringer, fyringer eller lign.
pa din arbejdsplads

Din egen virksomhed gik fallit/blev lukket

ONCINONONONORONONONS,
OO0 O0OO0CO0OO0OO0O00O0
ONCINONONONORONONONS,
ONOINONONONONONONONO

Du har haft uoverensstemmelser med andre pa din arbejd-
splads

@KONOMI OG RETSLIGE PROBLEMER

Du har haft vedvarede gkonomiske problemer

Du har haft forbigdende skonomiske problemer

Du har tabt/faet stjalet noget som var veerdifuldt for dig
Du har haft problemer med politiet, toldvaesenet eller lign.

Du har vaeret i faengsel

ONONONONONO
00000
ONONONORONG
OCO0O0O00O0

Du har veeret i retten i forbindelse med skilsmisse, foraeldre-
myndighed, gaeld eller lign.

ANDET

Du har oplevet en stor skuffelse indenfor de sidste 12 O O O O
maneder

Du har oplevet et andet starre problem eller bekymring af O O O O

et par maneders varighed eller laengere
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