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Background
There is a hypothesis that multiple chemical sensitivity (MCS) is an "idiopathic", i.e., inexplicable or very singular sensitivity to the environment. A relation between MCS, environment and work is therefore denied. Accordingly, MCS cases should distribute randomly among occupations.  This was studied in an exploratory questionnaire study of 613 persons with, presumably, MCS.
Methods
Subjects were self-selected and found via reports in local newspapers and radio stations, through physicians and support groups. MCS was then mostly unknown in Germany; no standardized diagnostic exists. Therefore, validated diagnoses were unavailable; the study had to start from subjects' self diagnoses. Applying Cullen's criteria on subjects' responses and reports, 67 % of them had probably/certainly MCS. 20 % had a diagnosis of MCS by at least one doctor, besides other diagnoses - e.g., allergy, psychosomatic disturbance, CNS intoxication, infection, CFS - from other doctors. MCS was the main diagnosis for 7 % of subjects. Self-selection of subjects excluded both very light and very severe cases. The distribution for age and sex was comparable to other MCS studies; the educational level was representative of the general population.
Analysis
Analysis was done by statistical comparisons and cluster analysis. The occupational distribution of MCS subjects was compared to that of the German general working population. Thus, relative MCS risks for occupations could be estimated by calculating odds ratios. 

MCS risk differs strongly between occupations. Some-occupations seem to be "MCS risk occupations"; e.g., lab personnel, printers, painters, and floor layers. These occupations neither have an especially old workforce, nor a predominance of women, nor a high proximity to the medical system, nor a high tendency to "complain". MCS subjects mostly did not have unusual psychosocial stress, but an unfavourable work environment, characterized by indoor-air pollution and/or chemical exposure. Neurotoxic exposures (mainly solvents) prevailed.
Discussion
The over-frequency of the above mentioned occupations among MCS subjects can be explained as an occupational exposure effect, not as a chance, susceptibility,  selection,  or selective perception effect.
1. Background

Multiple chemical sensitivity (MCS) is an acquired disorder 3, 7 that is characterized by recurring symptoms in various organs, as reaction to and varying with exposure to many chemically unrelated substances, often in very low doses. These substances or doses are generally regarded as harmless by toxicologists and immunologists. Symptoms differ widely in severity; they always involve the nervous system.  Often, the disorder starts with some high-dose exposure (e.g., a chemical spill).
This new disorder showed in the last decades an increasing frequency 2, 4 in the USA. Different opinions about the reasons for this increase have resulted in controversies among immunologists, toxicologists, psychiatrists, occupational and environmental physicians 3,5,19,21,26  In Germany, MCS is still  little  known,  though  a  few  physicians  have  wide  experience  with  MCS patients 15.  Regarding the etiology of MCS, researchers mainly take one of two approaches 17 - cf. table-1:
Table-1: Two main approaches to MCS
· MCS is a psychological, psychosomatic or psychiatric disorder: e.g., a chemophobia, hypochondriasis, mass psychogenic illness, depression, obsessive neurosis, somatoform reaction, conditioned reaction to odour, post-traumatic  stress  disorder,  pseudodisease,  "idiopathic  environmental illness"  1.24,26
• MCS is an acquired disturbance (often enhanced by genetic susceptibility) of the nervous, immune, endocrine, respiratory, or metabolic system: e.g., an insufficient detoxification, CNS intoxication, porphyrinopathy, neurogenic inflammation, neural switching, "kindling" resp. TDS 8,10,12,18,19,20,25
The fundamental controversy is, whether MCS is a psychic or somatic disturbance. Other possible views - MCS patients as "outliers" in the normal distribution of sensitivities; MCS as the common final pathway of different pathogenic processes 23. MCS as tentative generic term for different disturbances with similar symptomatology - are generally disregarded.
So far, epidemiological data on MCS are lacking. Research on the incidence, prevalence, "natural history", and prognosis of MCS has not been funded. The lack of epidemiological data therefore does not "prove"   that MCS is nonexistent; still, it has often been interpreted that way. Some clinicians have reported that MCS is mainly a problem of highly qualified women of medium age. Some experts 1,24,26 concluded that MCS may be an "illness belief", if not plain "female hysteria". MCS databases were often demanded by scientists 2,3,21, but never established. Therefore, in the USA, MCS patients sometimes started to set up databases themselves. E.g., the "Northwest MCS Database" in Washington State collected in three years about 850 probable MCS cases, in a population of 5.5 millions. Two results are worth mentioning:
•    the number of persons with this syndrome was much higher than expected for a rare, 
"idiopathic" disorder;
•   cases clustered heavily in certain occupational environmentals, e.g., at 


Boeing (> 200), among teachers/students of several remodelled schools (> 70), 
employees in several office buildings  (> 40), persons living near to two pulp mills (> 40), 
farm workers after pesticide-spraying (> 20), lab personnel at the university (> 20), and 
employees at Seattle-Tacoma airport (> 15).
These findings had political repercussions, and induced the department of labour and industry in Washington State to fund several studies in "chemically related illnesses" (CRI). In Germany, however, there is a widespread belief among toxicologists that the publicly asserted increase or new development of environmental illnesses is a methodical (e.g., improved diagnosis), demographic (e.g., more old people), or social artefact (e.g., media hype). As proof is pointed to the alleged "social basis" of these new illnesses, with a predominance of teachers, nurses, and office workers, while industrial workers with notorious high exposures are missing. Consequently, health problems of these patients are interpreted as oversensitivity.
Other German experts 12,15,19 however, explain MCS as a result of overexposure. They call to mind solvent neurotoxicity, which was for decades not accepted as explanation for the "painters' disease" 16 instead was explained as "psychosomatic disturbance", before its final acknowledgement as occupational disease in 1997. They also point out that verbal and intellectual competence is not distributed equally among social groups. Therefore, qualified individuals are more apt to mention health problems.  Considering this, data on the occupational distribution of MCS subjects seem to be relevant - cf, table-2.
Table-2:  Different MCS hypotheses and their relation to the occupational distribution of MCS subjects
1.
MCS is caused by occupational exposure - MCS subjects should be over represented in 
occupations with high relevant (e.g., neurotoxic) exposure.
2. 
MCS is not caused by occupational exposure - the occupational distribution of MCS 
subjects should not differ from the general working population.
3.
MCS is a chance effect, caused by very individual ("idiopathic") health problems - the 
occupational distribution of MCS subjects should not differ from the general working 
population.
4. 
MCS is an (acquired, genetic) susceptibility effect - the occupational distribution of 
MCS subjects should not differ from the general working population (unless susceptibility 
determines choice of career).
5.
MCS is an oversensitivity plus selection effect (e.g., an accumulation of oversensitive 
individuals in under-exposed intellectual occupations) - MCS subjects should be under-
represented in occupations with high relevant (e.g., neurotoxic) exposure.
6. MCS is a selective perception effect (e.g., different professional cultures of "complaining" about exposure) - the occupational distribution of MCS subjects should differ from the general working population, without MCS occurrence correlating to exposure.
The occupational distribution of MCS subjects was central for this study, as a kind of descriptive "large-scale self-report epidemiology" 23 Because of a very low budget, the study could only afford a "pre-epidemiological" one-group design. Still, as "regular" epidemiological research on MCS is missing, such an exploratory approach, hopefully, has some value in this early stage

of MCS research.

2.  Methods
In 1997/8, a questionnaire was distributed to persons, who had been diagnosed MCS by physicians or who thought themselves to have MCS. As MCS was then widely unknown among German physicians, there neither existed a standardized diagnostic, nor a common definition for MCS. Patients with MCS-like symptom often got a psychosomatic diagnosis. Thus, it was not

possible to derive a case definition from validated diagnoses.  Instead, subjects' self-diagnoses (based on information from doctors, media reports, books, self-help groups) were taken as a starting point. Their responses and other material they sent (medical reports, test-results, workplace exposure-assessments), were compared to Cullen's 7 criteria for MCS. Applying

these, 67 % of subjects probably or certainly had MCS, another 18 % possibly - together 85 %.
Physicians often differed extremely in their diagnoses of the same cases. 20 % of subjects had got the diagnosis MCS by at least one doctor, besides other diagnoses - e.g., allergy, psychosomatic/psychiatric disturbance, CNS or PNS intoxication, metabolic disturbance, CFS, or infection - from other doctors. MCS was the main diagnosis in 7 % of cases. Some MCS diagnoses by doctors were given to subjects, for whom Cullen's criteria rendered MCS

improbable. Therefore, all subjects were included in the analysis, accepting, according to Cullen's criteria, at most 33 % of false-positive diagnoses, probably much less - cf. table-3.

Table- 3: MCS diagnoses for study subjects
MCS main diagnosis by doctors



7 %
MCS diagnosed by at least one doctor


20 %
MCS probable/certain according to Cutlen's criteria 
67 %
MCS possible according to CuHen's criteria 

85 %
MCS self-diagnosed by subjects



l00 %

Doctors' diagnoses of MCS were mostly based on medical history, neurologic and neurophysiologic findings, PET scans, etc. They had to differentiate MCS from illnesses with overlapping symptoms, mainly psychosomatic disease, allergies, the "solvent syndrome", chronic fatigue syndrome (CPS), and sick building syndrome (SBS).
Questionnaire distribution occurred mostly directly (by mail), in few cases indirectly (via physicians, support groups). The questionnaire asked for demographic data, occupation, psychosocial work situation, occupational and environmental exposure, health problems, patient career, and personal perspective. 43 questions were about occupational exposure and working conditions;  of these,  11  concerned work  hygiene,  7 chemical,  3  biological,  6 organisational, and 16 psychosocial variables. Mostly, questions allowed for graded responses (frequency, severity). The questionnaire was regarded by subjects as rather difficult. Response rate was 41 %.
Subjects were self-reporting. As other information indicated, this resulted in an under-reporting of both light and severe cases.  Schooling, occupation, and occupational status did not indicate an over-selection of high status individuals.
613 questionnaires were returned. Analysis was done by tabulation, index formation, and cluster analysis. The occupational distribution of respondents was compared to that of the German general working population in 1996, provided by the German Federal Bureau of Statistics 27 Thus, relative MCS risks of occupations could be estimated by calculating odds ratios.
A different statistical approach to the analysis of occupational distribution in the MCS group vs. the general working population, a kind of "proportionate occupational study" - in analogy to a proportionate mortality study 6 - was tested. It gave proportionate occupational ratios that were only minutely lower than the ORs, with the same test of significance. Therefore, the better known ORs are here reported.

2. Analysis
Medium age (median) of subjects was 50 years; 1/4 was younger than 40 years, and 1/4 older than 57 years. 62 % of subjects were female. 1/3 of subjects had low, 1/3 medium, 1/6 high education, and 1/6 held college or university diploma. Higher education was not overrepresented, even considering the high medium age of subjects. 26 % of subjects worked at the time of the study, 6 % were unemployed, 16 % ill (often since several years), 27 %

permanently disabled, 8 % retired, 8 % housewives, and 4 % trainees. Thus, subjects' employment status was unusually negative for their age.
The distribution of MCS subjects among occupations (for onset of MCS) differs from that in the German occupational structure of 1996. Some occupations are highly over-represented among MCS subjects - cf. table-4. (The international classification of occupations by the ILO 14 (ISCO-88) differs very much from the German classification by IAB 13 thus compatibility and translations are a problem. The German classification differentiates on the 2-digit level, “Berufsgruppen", primarily by economical area, and within these by job content. The international classification differentiates on the 1-digit level, “major groups", by professional education, and on the 2-digit

level,  "sub-major groups", by job content.)
Table-4: Occupations over-represented within MCS subjects
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9.6
technical assistants (in physical, chemi-,

18
+++

6.0-16.3

cal,  biological  fields),  "lab  personnel"

3.7
printers
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+++

2.0-6.6
3.4
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+++

2.1-5.5
3.3
room finishers/floor layers


4
+

1.2-8.8
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sales personnel (travelling or not)
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++

1.3-4.1
2.3
artistic and related professions


10
++
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2.2
teachers
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+++
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chemical occupations
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writers/translators/librarians


6
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welders
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.7-5.3
1.9
(non-physician) health workers
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+++

1.4-2.5
1.9
engineers
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++

1.3-2.8
1.5
hairdressers/beauticians


7
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1.4
occupations in housekeeping/nutrition

5


.6-3.3
1.3
social work occupations



20


.8-2.0
1.3
social/physical science professionals

6


.5-3.1
n
number of cases
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(clHennekens/Buring
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Cl
95 % confidence intervalis of ORs (cf. Hennekens/Buring 1987, 252)

Over-frequency (i.e., disproportionately high numbers) of MCS subjects in certain occupations was measured by odds ratios (ORs), because a reference group - general working population of Germany in 1996 - was available. For ORs about 1, the frequency of this occupation in the MCS group is proportional to that in the working population. For ORs > 1, these occupations have an increased MCS risk. The OR value is thus a raw measure of the relative risk of persons in a specific occupation to have MCS, compared to the MCS risk in the general working population. Only occupations with n > 4 and OR > 1,3 are shown.
10 of 99 occupations (of the IAB occupational classification) have a relative MCS risk > 2; four occupations have a relative MCS risk> 3. Technical assistants (lab personnel) have a nearly tenfold MCS risk; they work, e.g., as bio technicians, metallurgists, personnel in material testing, research and development, in chemical, photochemical and electronic labs, etc.

The percentage of female workers varies considerably between occupations. In two  of the four occupations with the  highest MCS  risks (printers,  room finishers),  there  were  no  women  at  all.  In other high-risk occupations, women were over-represented (sales personnel, artistic professionals, and writers/translators/librarians).
Some psychosocial conditions were reported as frequent or severe problems at work:  stress  (70 %),  hectic work (57 %),  permanent strain  (52 %), frequent overtime (35 %), excessive demands (34 %), problems with superiors (30 %), unpleasant work (30 °/o), lack of recognition (29 %), permanent disturbances (28 %), night/shift-work (26 %), problems with colleagues (25 %). These results seem to reflect average working conditions. They are in line  with  a  "shift  in  workload"  from  physical  to  mental  stress/strain. Contrary to this, work hygiene was often a frequent or severe problem for respondents - cf. table-5.
Table-5: Work environment of MCS subjects

69% 
bad air

64%
solvents

61% 
dust/smoke

58%
gases/aerosols

58% 
noise

56% 
mould

49% 
stench

46% 
cleaning substances

44%
bacteria

41% 
pesticides
41% 
dirt
Indoor air-pollution is the main concern for respondents at work. Other chemical, biological and work hygiene exposures are also relevant. This holds equally for jobs in industrial workshops and offices. It fits into the observation of a close relationship between SBS and MCS.
When similar exposures are put together into subgroups, and combined to singular exposure indices, a more general picture evolves: the frequency 01 severe MCS symptoms correlates with work-related chemical exposure (Spearman-Rho r = .42), work-hygiene exposure (r = .29), and psychosocial exposure (r = .16); but not with age (r = .03) and sex (r = .09).

MCS can be triggered or caused by, e.g., solvents, pesticides, mould, and amalgam. But, in singular MCS cases, neither this exposure mix nor any of its components need to be present. Occupations with high relative MCS risks may have different profiles of frequent/severe exposures - cf. table-6.
Table-6: Exposure profiles of some occupations with high relative MCS risk

Occupations



main exposures a
technical assistants


solvents, bad air, smoke/dust, stench, gases/-ph

(lab personnel)



aerosols, acids/caustic solutions, metals, mould,

OR = 9.6



noise, stress, hectic work.
Printers



solvents, bad air, gases/aerosols, permanent

OR = 3.7



strain, noise, stench, dirt, hectical work,  unplea-






sant work, smoke/dust, metals, permanent dis-






turbances, mobbing, stress, night/shiftwork,






overtime, risk of accidents, cleaning agents,






permanent control, conflict with superiors.
painters/varnishers


solvents, smoke/dust, draft, bad air, stench, dirt,

OR-3.4




gases/aerosols, mould, cleaning agents, heat/cold,






hectic work, excessive demands, unpleasant






work, permanent strain, heavy labour, humidity.
Teachers



stress, permanent strain, bad air, noise, cleaning

OR = 2.2



agents, hectic work, solvents, gases/aerosols.
(non-physician)



stress, disinfectants, germs, bad air, hectic

health workers



work, cleaning agents, night/shift work, permanent
OR = 1.9



strain, excessive demands.
Engineers



stress, solvents, smoke/dust, gases/aerosols,

OR-1.6




bad air, noise, hectic work.
a. frequent/severe exposures for > 50 % of cases, in order of frequency
Printers, painters, and health workers report many high chemical and work hygiene exposures; engineers and teachers emphasize stress; for health workers, germs are a major problem; and lab personnel, with the highest MCS risk, have a "rich" exposure mix of chemicals and stress. They all complain about indoor air pollution.
Reported exposure was highest for printers and painters, not for technical assistants with their extreme MCS risk. Age cannot explain this, because age differences were small - printers 48 yrs; painters 51 yrs; technical assistants 51  yrs; non-physician health workers 47 yrs; teachers 52 yrs (rounded numbers).
Some exposures outside work, mainly at home, were frequent/severe problems: formaldehyde (55 %), pesticides (49 %), solvents (43 %), car exhaust (42 %), other air-pollution (35 %; mainly tobacco smoke), pyrethrines (32 %), cleaning substances (30 °/o), mould (30 %), noise (29 %), fungicides (28 %), and cosmetics (23 %). Again, air-pollution is prevailing (from formaldehyde to

tobacco smoke, mould to perfume). Whether the frequency of these responses differs from the general  population  is  unknown,  as appropriate  reference data are lacking. Still, problems with formaldehyde and pesticides/pyrethrines for the majority of respondents seems unusual.

Some other responses should be mentioned: bad housing area (near industrial area, waste incinerator, waste dump,  pig  or chicken farm, transmitter tower, high-voltage power lines, highway, expressway; 44 %); wood-panels on the ceiling (41 %); wood-panels on the walls (19 %). The high frequency of wood-panels on ceilings or walls (very often treated with PCP and lindane containing wood-preservatives), and bad housing area seems unusual for

Germany, though reference data are again lacking.
The reason for answering the questionnaire were subjects' health problems. Still, number and kind of symptoms were surprising - cf.  Table-7.  Many of these symptoms can be measured. Disturbances of the CNS (cognition, perception, emotion, motivation), PNS (sensory, motor functions), and ANS (fatigue,  sleep,  sweating) prevail. Also frequent are gastrointestinal, ear/-

nose/throat, motility, sensory, and skin problems, in some cases, there is overlap with other syndromes, like chronic fatigue syndrome (CFS), porphyrinopathy, sick building syndrome (SBS), and solvent syndrome (polyneuropathy, chronic-toxic encephalopathy).
A cluster analysis (K-means cluster analysis; SPSS 9.0 for Windows) shows five types of symptoms • cf. table-8. The dominating occupations for each symptom type (cluster) are influenced by the general frequency of that occupation among MCS subjects. To characterize clusters, both frequent and severe symptoms are shown, in order of frequency.
Table-7:   Health problems of MCS subjects

82 % 
chronic fatigue

77 %
memory problems

76 % 
headaches

75 %
muscle pain

72 %
sleep disturbances

71 %
itching/skin rash

68 %
irritability

66 %
emotional ups and downs

66 %
hearing problems/tinnitus

65 %
vision problems

64 %
high sensitivity to smells

63 %
abdominal cramps/diarrhoea

63 %
food intolerance

63 %
excessive sweating

57 %
clumsiness/distractedness

54 %
drug intolerance

53 %
sinus problems

52 %
speech problems

51 %
nausea/vomiting
51%
permanent infections

According to this analysis, the MCS syndrome is a rather heterogeneous entity with  regard to  symptoms,  ranging from  a light and  rather specific disturbance, to a severe general illness:
 - in  about  1/3  of cases  (cluster-1),  there  are  only few symptoms  (drug intolerance, fatigue,  headache, sinus problems) of medium strength; this occurs in various occupations, equally often for men and women
 - in  1/5  of cases  (cluster-2),  only  a  severe  sensitivity to  smell  exists: noteworthy for social work, and cleaning/waste disposal occupations: more women
 - in  about  1/3  of cases  (clusters-3,  -4),  CNS,  PNS,  and ANS  problems prevail; noteworthy for lab personnel, scientists  (e.g.,  biologists), engineers, gardeners, health workers, and teachers; slightly more women
 - in  about 1/8  of cases  (cluster-5) food  intolerance prevails;  noteworthy for room  finishers/floor layers,  and  social  work  occupations;  mainly women
 - in  1/20  of  cases  (cluster's)  a  very  severe  and  broad  (from  skin gastrointestinal to CNS/PNS problems) syndrome can be seen; mainly for painters/varnishers and  unqualified workers,  equally often former and women.
Table-8: Symptom types of MCS subjects

nr a 
%b

main symptoms c


main occupations d
1
32

medium-strength symptoms:

office occ., health workers,




drug intolerance, fatigue,

teachers, painters, printers,




headaches, sinus problems

lab personnel.
2
20

strong sensitivity to smell

office occ., teachers, engi



(only symptom)



neers, health workers., social








work occ., cleaning/waste









disposal occ.
3
18

headaches, fatigue, memory

office occ.,  health workers,




problems, muscle pain, sensi-

engineers, teachers.



tivity to  smell,  hearing  probl.

4
13

headaches, fatigue, memory

teachers, painters, lab per-




problems, sleep disturbances,

sonnel, gardeners, engineers,




depression,  irritability


office  occ.,  scientists

5
12

abdominal cramps, sensitivity

office occ., teachers, room




to smell, excessive sweating,

finishers,  social work occ.,




infections,  food intolerance.

health workers.

6
5

fatigue, skin problems, emotio-

painters, unqualified workers




tional ups and downs, memory




problems, muscle pain, abdomi-




nal cramps, sleep disturbances,




irritability,  depression,  head




aches, clumsiness, speech dis-




turbances, vision problems,




excessive sweating, pain sen-




sitivity.   infections

a.   number of cluster

b.   percentage of persons in cluster

c.   frequent and severe symptoms, in order of frequency

d.   occupations in order of frequency
Main triggers for MCS were chemicals - cf. table-9
Table-9: Main triggers for MCS

chemicals                                                         41 %

e.g., solvents, wood preservatives, pesticides/pyrethrines,

PCBs, detergents, disinfectants, cosmetics/perfumes, exhaust

gases, metal smoke
buildings                                                           14%

e.g., department stores, new/remodelled buildings, floor carpets,

office air, mould
medical contacts                                                 12 %

e.g., medical treatment, medical drugs, amalgam
mixed exposures                                                11 %
4 Discussion
The questionnaire was answered by a large number of MCS subjects. Subjects were self-reporting, which excluded very light and very severe cases. According to social status, and education, no selection bias of respondents was seen. The higher proportion of medium-age and female respondents is in accordance with other MCS studies. 
The data quality (objectivity, reliability, validity) of responses differs for different questions. The central question about occupation probably produces "hard data". Questions about triggers, occupational exposure, health problems probably produce "softer data". Both accentuation and levelling are possible, and may cancel each other out to some degree. Still, for occupations and clusters with few cases, this may result in some distortion.
As MCS was widely unknown among German physicians in 1997, it was not possible to start from validated diagnoses. Medical diagnoses for the same patients often differed widely. A minority of subjects had been diagnosed MCS by a doctor; the majority had not, but thought themselves to have MCS. If  Cullen's  6 criteria  for  MCS  were  applied  to  responses  (and  other  data the subjects came up with), for 85 % of subjects MCS was possible, probable, or

certain. Of the remaining 15 % subjects, some had been diagnosed MCS by doctors. Therefore, all subjects with completed questionnaires and, at least, some relevant health problems were included in the analysis; very few (n = 6) have been excluded on these grounds. A small chance of misclassification (over-selection) was accepted, because Cullen’s definition has anyway often been criticized as too strict and possible criteria for exclusion of respondents (Cullen's criteria, doctors' diagnoses) were not consistent.
Generally speaking, some occupations with a much higher relative risk of MCS (> 2) may be regarded as "MCS risk occupations". MCS subjects are clearly (often  significantly) over-represented in;

some "male" occupations: printers, painters, room finishers, chemical occupations, welders) and engineers
some "female" occupations: (non-physician) health workers, writers/translators/librarians, and  hairdressers/beauticians
finally, a few "mixed-sex" occupations: lab personnel, sales personnel, artistic and related  professions, and teachers.
MCS risk is high in occupations, which have a known problem with indoor-air pollution and/or chemical exposure (cf. table-5). But, between these occupations exposure differs, as is shown by a comparison of, e.g., lab personnel, printers, painters, teachers, (non-physician) health workers, and engineers (cf.  Table-6).  These occupations have, until now, not been related to MCS.

Obviously, there are different ways to "acquire" MCS.
The over-frequency of MCS subjects in certain occupations cannot be explained by an occupational "response set". The majority of occupations with a relative risk of MCS > 2 (cf. table-7) have an above-average "social distance" to health topics. This means, their competence and motivation to observe, articulate, take serious, and communicate health problems is below

average.
MCS subjects usually have many different symptoms, with a predominance of CNS, PNS, and ANS effects (cf. table-7). There are also different types of MCS - a variety of tight health problems; just a severe sensitivity to smell; mainly a food intolerance; a CNS or PNS centred neuropsychological syndrome; finally, a very severe and broad syndrome (cf. table-8). The frequent occurrence of MCS cases in certain occupations may be explained in six different ways:
1.
Occupational exposure. - If occupational exposure causes MCS, its prevalence should 
increase with relevant exposure. Often it is assumed 15 that neurotoxins can cause MCS. 
For most of the observed "MCS risk occupations" high neurotoxic exposure is well-
known. - This indicates an occupational exposure effect on MCS.
2. 
Non-occupational exposure. - If non-occupational exposure causes MCS, its prevalence 
should increase with relevant exposure.  A correlation with occupation is then not to be 
expected, though again neurotoxins - e.g., pesticides, amalgam - are plausible causes. 
But reference data for non-occupational exposure are lacking; thus, a non-occupational 
exposure effect cannot be ruled out. - This does not interfere with the above noted 
occupational exposure effect on MCS.
3.
Chance. - If MCS is a chance, or very rare and specific ("idiopathic") effect, the 
occupational distribution of MCS subjects should not differ from the general population. - 
As such a difference has been observed, a relevant chance effect on MCS is unlikely.
4.
Susceptibility. - If MCS is an effect of (acquired or genetic) susceptibility, the  
occupational distribution of MCS subjects should not differ from the general population, 
unless susceptibility influences choice of occupation (see below). - Because of the 
observed difference in occupational distribution, a relevant susceptibility effect on MCS is 
unlikely.
5.
Selection. - If MCS occurrence is shaped by occupational (self-) selection - e.g., 
accumulation of "over-sensitive" persons in engineering - MCS prevalence be 
independent of high relevant, presumably neurotoxic, exposure. - The observed 
coincidence between MCS and neurotoxic exposure argues against a selection effect. 
Furthermore, there is no plausible mechanism to (self-) select over-sensitive individuals 
into, e.g., engineering. This does not rule out the possibility that individuals in such jobs 
may become very sensitive, e.g. to chemicals, as an acquired characteristic.
6. Selective perception. - If MCS is an effect of selective perception - e.g. different professional cultures of "risk perception" -, the occupational distribution of MCS subjects should differ unsystematically from the general population, - The observed coincidence between MCS and neurotoxic exposure argues against a relevant selective perception effect, without excluding it as a cofactor. Generally in male dominated industrial, crafts' and technical occupations, sensitivity to and reports about health problems are remarkably low. Here, health problems are inconsistent with a "male" self-image, and may result in mobbing.
The belief that MCS is a problem of "over-sensitive", if not "hysterical", individuals,  who  amplify,  exaggerate  or  invent  symptoms 1,24 does not correspond to these results. Occupations with high relative risk of MCS do not show over-sensitivity, but rather "under-sensitivity", and a tendency to

suppress health complaints. Here, the problem is not false-positive, but false-negative MCS diagnoses. This means that for technical, crafts' and industrial jobs, there is probably under-reporting and under-sampling of MCS cases, which might be a starting point for further research.

The marked, often significant, over-frequency of MCS cases in certain occupations indicates that MCS is not "idiopathic", but relates to these occupations. This cannot be explained by intentional selection or accidental accumulation of "over-sensitive" individuals in these jobs. Occupational exposure itself seems to cause or trigger MCS.
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