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Abstract
Aims: Health problems associated with indoor environments have been reported and discussed extensively during the past
few decades, not least in Sweden. There is, however, great uncertainty concerning the background prevalence of the
symptoms in question. The main objective of the present study was to investigate the prevalence of general, mucosal, and
skin symptoms in the Swedish population. Methods: A survey comprising 3,000 randomly selected Swedes, age 18–64, was
carried out. The survey addressed 25 symptoms, principally general, mucosal, and skin symptoms. A number of other areas
were covered and individual data registered at Statistics Sweden were added. The response rate was 70% (2,154 cases).
Results: The prevalence of symptoms in the Swedish population was found to accord with results in studies based on
different kinds of samples. Women reported significantly more single symptoms, as well as sets of symptoms, than men.
There was no clear connection between age and symptoms. The prevalence of symptoms was slightly lower among
employees compared with non-workers. Office workers did not report symptoms related to ‘‘sick building syndrome’’ (SBS)
more frequently than employees not working in offices. SBS symptoms, skin symptoms, and symptoms similar to those
reported by individuals with ‘‘electric hypersensitivity’’ were significantly more prevalent among employees with extensive
VDU usage. Conclusions: The prevalence of reported health complaints accords with that which has been found in previous
studies. The background prevalence reported here can serve as a reference for further studies. The high prevalence of
symptoms among individuals with extensive VDU usage gives cause for further studies.

Key Words: electric hypersensitivity, questionnaire, SBS, skin symptoms, Swedish population, symptoms, VDU work

Background

Health problems associated with indoor environ-

ments have been reported and discussed extensively

during the past few decades [1]. These disorders are

often characterized by non-specific somatic symp-

toms and cognitive dysfunctions [2]. A number of

these are perceptions without clinical evidence and

therefore difficult to verify. Symptoms are often

designated in relation to plausible causes, e.g. ‘‘sick

building syndrome’’, ‘‘VDU-related skin disorders’’,

‘‘hypersensitivity to electricity’’, and ‘‘multiple che-

mical sensitivity’’. These designations explicitly

attribute the causes of the symptoms to certain

factors or areas, but such causal connections are not

always easy to verify. These health complaints would

seem to be of multifactorial origin and to represent,

at least in part, ‘‘idiopathic environmental intoler-

ances’’ [3].

Most of the symptoms consistent with such

‘‘syndromes’’ are common in the general population,

as they may be caused by a variety of factors.

However, their exact prevalence in the general

population is not well known. Studies of ‘‘sick

building syndrome’’ have mainly been based on

regional samples [4–6], specific buildings [7–11], or

certain environments [12]. In Sweden a number of

studies have been conducted, using the MM

questionnaires developed at the Department of

Occupational and Environmental Medicine at

Örebro University Hospital [11,13].

Most studies have focused on work sites. The

Swedish ELIB study, on the other hand, focused on

domestic indoor environment and health [14]. In a
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umu.se

(Accepted 21 June 2005)

Scandinavian Journal of Public Health, 2006; 34: 387–396

ISSN 1403-4948 print/ISSN 1651-1905 online/06/040387-10 # 2006 Taylor & Francis

DOI: 10.1080/14034940500228281



Norwegian study, based on a national random

sample, individuals were interviewed with the

purpose of obtaining national reference data pertain-

ing to indoor climate problems [15]. Studies of SBS

show that women report more symptoms than men,

and that there are a number of other potential risk

factors, such as atopy, passive smoking, VDU work

and psychosocial workload [1,5,16–18].

Studies of VDU-related skin disorders have

usually been based on small numbers of cases. The

study by Stenberg et al. [5] is an exception, as it

included 3,230 VDU workers (at least one hour

VDU work/day). The results from studies of VDU-

related skin disorders do not differ in any significant

way from those of SBS, except for SBS symptoms

being strongly associated with ventilation rates, thus

indicating a chemical cause [19].

There is no established clinical definition of

‘‘electric hypersensitivity’’ (EHS), nor have any

specific symptoms been identified as typical of EHS.

Studies of EHS often use the criterion that a person

should report being hypersensitive to electricity

(electric and/or magnetic fields). Hillert et al. [20]

conducted a cross-sectional study covering 10,670

inhabitants of the county of Stockholm in 1997,

focusing on self-reported EHS. Women and older

people (60–80 years old) reported significantly more

EHS than men and people under 60 years of age.

Aims

The main aim of the study was to (1) measure the

prevalence of general, mucosal, and skin symptoms

in the Swedish adult population, and more specifi-

cally their distribution among different population

categories based on sex, age, labour market sector,

work status, amount of office work, and VDU usage.

Another aim was to (2) map the prevalence of

symptoms typical of SBS, VDU-related skin symp-

toms, and symptoms similar to those reported by

individuals with ‘‘electric hypersensitivity’’.

Material and methods

Data collection

In May 1998, 3,000 randomly selected men and

women, between 18 and 64 years, were surveyed.

The study consisted of a self-administered ques-

tionnaire assessing symptoms and potential risk

indicators. The questionnaire used was partly based

on the Swedish MM questionnaires [21]. These

have been validated previously [16]. A number of

symptoms were added to the original questionnaire,

which asked about 25 symptoms altogether. The

additional symptoms were selected on the basis of

one of the authors’ clinical experience. Since 1985 a

large number of patients have been examined at the

Norrland University Hospital in Umeå, Sweden,

complaining of symptoms allegedly caused by indoor

environment, VDU work, or electromagnetic fields.

The survey was distributed and collected by

Statistics Sweden (SCB) and they also added

individual data. The response rate was 70% (2,154

cases). Of the 2,154 respondents, 65.2% (1,405

individuals) were working at the time of the survey.

The mean and median age of respondents was 41

years for men and 42 years for women.

The results section presents both the weighted and

the unweighted data. Bias due to selection and dro-

pouts has been taken into consideration in the

weighting procedure; the calibration was performed

by Statistics Sweden (SCB) in relation to the esti-

mated population aged 18–64 years in May 1998.

Data analysis

Definition of ‘‘Sick Building Syndrome’’ (SBS)

According to a WHO expert group, SBS is composed

of a combination of general, mucosal, and skin symp-

toms [22]. There is no accepted clinical syndrome

for SBS and, therefore, the adopted concept of SBS

has to some extent varied between studies. In this

study we used a measure of SBS symptoms based on

the WHO definition. An SBS case was defined as an

individual reporting at least one general symptom, one

mucosal, and one skin symptom every week over the

preceding three months.

Definition of (VDU-related) facial skin symptoms

In the mid-1980s, VDU work was considered a

potential risk factor for, mainly, facial skin disorders

[5]. A number of studies have found a positive

association between amount of VDU work and self-

reported skin symptoms, but no specific VDU-

related skin disorder has been found in clinical

studies [23]. In this study a case was defined as an

individual reporting sensory symptoms in facial skin,

facial skin erythema, or dry facial skin, one every week

and the other two every month, over the preceding

three months.

Definition of ‘‘electric hypersensitivity’’ (EHS)

An expert group set up by The Swedish Council for

Work Life Research in 1997 agreed to define EHS

as ‘‘symptoms allegedly caused by a sensitivity to
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electromagnetic fields’’ [23]. In our survey, no

questions on attribution were included. In a study

of 250 patients with ‘‘EHS or VDU-related skin

symptoms’’ registered at Norrland University

Hospital, Umeå, in Northern Sweden, the same

symptom questionnaire was used as in the present

study [24]. Based on the 10 most common

symptoms reported by the patients with EHS a

definition was constructed (each symptom was

reported by at least a quarter of the patients every

week over the preceding three months). The

symptoms were fatigue, feeling heavy-headed, head-

ache, difficulties concentrating, itching, burning or

irritation of the eyes, dry eyes, dry facial skin, flushed

facial skin, itching/stinging/tight or burning sensation in

facial skin and cold hands or feet. In this study an EHS

case was defined as an individual reporting five of

these symptoms every week and the other five every

month over the preceding three months. This is not

to suggest that these individuals actually are defi-

nitely hypersensitive to electricity, only that they

have symptoms similar to those reported by patients

with symptoms allegedly caused by sensitivity to

electromagnetic fields.

Weighted data were used to present the prevalence

of the symptoms in question. In the following

analysis unweighted data were used. Correlation

analysis and factor analysis were used to study the

association between different symptoms and to

investigate underlying patterns of symptoms. The

factor analysis based on the whole sample was

carried out using principal component analysis

(PCA) with varimax rotation. Five symptoms with

a prevalence lower than 2% were excluded. Analysis

of variance (ANOVA) with multiple classification

analysis (MCA) was used to compare means

between different categories. Logistic regression

was used in the final analysis of the probability of

having symptoms similar to SBS, facial skin symp-

toms, and symptoms similar to EHS. P-values less

than 0.05 were considered to be significant. SPSS

for Windows (12.0) was used in the statistical

analysis.

Independent variables

The independent variables used in the analysis were

sex, age, marital status, labour market sector,

educational level, work status, amount of office

work, and VDU work. As SBS and VDU-related

skin disorders have often been regarded as ‘‘office

illnesses’’, work hours spent in an office were included,

as was amount of VDU work, which has been

regarded as a risk indicator for facial skin com-

plaints, but also for SBS and EHS.

Results

Prevalence of symptoms in the population (weighted

data)

The prevalence of almost all symptoms was higher

among women than men (Table I). In some cases

the difference is striking, in other cases marginal.

The only exceptions are two symptoms with very low

prevalences (around 2%): ‘‘uneven heart activity’’

and ‘‘lump in the throat’’.

‘‘Fatigue’’ was the most frequently reported

symptom and its prevalence was considerably higher

among women than among men, and for both sexes

the prevalence was higher among individuals under

40 years of age. The most common mucosal

symptom was ‘‘irritated, stuffy, or runny nose’’.

Among skin symptoms, ‘‘dry facial skin’’ was the

most frequently reported. The prevalence was twice

as high among women.

No single age group reported more overall

symptoms than any other. Comparing the youngest

(18–29 years) respondents with the oldest (50–64

years) reveals that general symptoms decrease with

age, for both men and women, with the exception of

‘‘headache’’, which decreases with age among

women but increases among men. Mucosal symp-

toms increase with age, with one exception: ‘‘irri-

tated, stuffy. or runny nose’’ decreases with age

among men. The prevalence of various types of skin

symptoms does not co-vary by age. Dry facial skin

decreases substantially with age, whereas the

changes in other skin symptoms are quite small.

Figure 1 shows the proportion regarding their

symptoms as severe or not. A symptom was classed

as ‘‘severe’’ when respondents reported that it

implied ‘‘very big’’ or ‘‘big’’ problems on a five-

point scale. Roughly two-thirds or more of those

reporting a symptom every week also considered it to

be severe. There were no differences between the

sexes concerning the proportion reporting symptoms

as severe.

Prevalence of symptoms among employees (weighted

data)

Symptoms reported in the working population are

displayed in Table II. A general feature is that the

prevalence was slightly lower in the working popula-

tion, i.e. individuals not working reported symptoms

more frequently than employees. The differences

between employees and the whole population were

small, however, which was to be expected as

employees constituted 70% of the population

studied.
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Among employees, some general symptoms were

reported more frequently by the youngest men and

women (18–29 years). ‘‘Difficulties in concentrat-

ing’’ was more common in the two younger groups

(18–29, 30–49 years). There was an age-difference

in mucosal symptoms among women. Some of the

symptoms were reported most frequently by the

oldest respondents. The prevalence among men

varied between different age groups but there was

no trend. ‘‘Dry facial skin’’ was the most prevalent

skin symptom and was reported more frequently in

the two younger age groups.

Association between different symptoms

(unweighted data)

The factor analysis resulted in five factors, which

explained 53% of the variance (Table III). The first

factor included four general (neurovegetative) symp-

toms. Mucosal symptoms were separated into the

Table I. Prevalence of symptoms perceived in the Swedish population ‘‘every week over the preceding three months’’ and age: Whole

population 18–64 years, weighted (%).

Symptoms every week

Men Women

18–29 30–39 40–49 50–64 All 18–29 30–39 40–49 50–64 All

General symptoms

Fatigue 27.6 27.5 18.7 16.7 22.6 40.6 39.8 34.6 31.3 36.3

Feeling heavy-headed 4.9 8.5 5.0 3.8 5.6 12.0 13.1 11.0 11.2 11.8

Headache 4.8 5.0 5.7 6.8 5.6 16.6 17.3 10.4 11.3 13.9

Nausea 1.4 1.3 0.9 0.5 1.0 3.5 1.2 0.8 1.3 1.7

Dizziness 2.5 2.4 0.8 3.2 2.3 3.8 1.6 4.0 4.2 3.4

Difficulties in concentrating 7.2 7.0 4.6 2.0 5.1 13.2 5.8 9.0 5.6 8.2

Mucosal symptoms

Itching, burning, or irritation of the eyes 2.8 5.9 4.9 3.8 4.3 8.2 6.7 6.6 12.3 8.8

Irritated, stuffy or runny nose 10.6 16.1 8.4 9.5 11.2 11.7 13.1 13.8 13.2 12.9

Hoarse, dry throat 2.9 3.5 2.4 4.4 3.3 4.0 5.3 4.5 9.5 6.1

Cough 2.0 3.8 2.0 3.8 3.0 2.5 2.3 5.1 7.5 4.5

Dry eyes 2.9 7.8 4.6 3.1 4.6 8.3 7.9 5.2 10.4 8.2

Skin symptoms

Dry facial skin 9.0 12.8 6.0 3.9 7.9 24.1 19.2 14.3 13.7 17.6

Flushed facial skin 2.7 7.1 3.7 3.7 4.3 4.5 5.2 3.9 4.8 4.6

Itching/stinging/tight or burning

sensation in facial skin

1.8 3.6 2.2 2.0 2.4 3.7 2.9 3.1 2.5 3.0

Itching on the body without any rash 2.9 4.3 2.0 2.7 3.0 7.7 4.6 2.8 5.4 5.2

Other symptoms

Uneven heart activity 1.7 2.2 0.3 3.2 1.9 0.4 1.3 2.4 2.9 1.8

Heart palpitations 0.4 2.2 0.3 2.8 1.5 0.4 0.7 3.1 2.5 1.7

Chest pains 0.8 1.3 1.0 1.6 1.2 1.2 0.5 0.7 2.8 1.4

Shortness of breath 2.7 2.1 2.8 4.6 3.1 4.8 1.8 4.0 4.2 3.7

Swelling of the joints 0.6 2.3 .7 4.0 2.0 2.5 6.2 10.2 11.4 7.8

Lump in the throat 2.7 4.7 1.6 3.9 3.3 0.9 1.0 5.0 2.8 2.3

Burning mouth 0.1 0.1 0.4 0.6 0.4 0.7 0.0 1.4 0.3 0.5

Dry mouth 2.7 2.1 2.9 5.6 3.4 4.4 3.3 6.2 9.7 6.1

Cold hands or feet 15.1 10.1 6.7 9.4 10.3 37.1 27.9 25.2 17.4 26.3

Neck, back/shoulder pain 12.2 19.2 21.8 20.2 18.4 26.4 34.4 38.8 42.0 35.8

Figure I. Prevalence of symptoms ‘‘every week over the preceding

three months’’, and the share reporting severe problems with each

symptom: Men and women, 18–64 years, in the whole population,

weighted (%).
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next two factors: airway symptoms and eye symp-

toms. The fourth factor included skin symptoms.

The fifth factor referred to a number of symptoms

associated with each other in a less clear way.

‘‘Itching on the body without any rash’’ and ‘‘cold

hands and feet’’ were the only symptoms that loaded

less than 0.40 on any factor.

General, airway, eye, and skin symptoms in

different categories (unweighted data)

In the next step we used the factor scores from the

factor analysis to compare the existence of ‘‘syn-

dromes’’ in different groups (Table IV). Separate

analyses were carried out for employees and for non-

working people.

Employees

Women scored significantly higher on general, air-

way, and eye symptoms, but not on skin symptoms

(p50.07). General symptoms decreased significantly

with age. The score for eye symptoms was signifi-

cantly lower for the age group 40–49 years. Public

sector employees had a higher score than private

sector employees on general symptoms. No differ-

ences were found between those working full time

and those working part time. Those working full

time in an office scored significantly lower on airway

symptoms and skin symptoms. The group with

extensive VDU work scored significantly higher on

eye and skin symptoms. All these differences

remained after adjusting for other variables.

Groups of non-workers

Non-workers scored higher on general, airway, and

skin symptoms, but lower on eye symptoms. General

symptoms decreased with age, as with employees.

This was also the case with skin symptoms. Amongst

the groups of non-workers, the retired scored highest

on general and, together with the unemployed, on

airway symptoms. Individuals on sick leave scored

highest on eye and skin symptoms.

Table II. Prevalence of symptoms perceived in the Swedish population ‘‘every week over the preceding three months’’ and age: Employees

18–64 years, weighted (%).

Symptoms every week

Men Women

18–29 30–39 40–49 50–64 All 18–29 30–39 40–49 50–64 All

General symptoms

Fatigue 28.6 28.0 19.1 17.7 22.7 40.9 37.0 30.7 29.7 33.5

Feeling heavy-headed 6.8 7.2 4.3 3.1 5.2 16.1 15.4 8.0 9.9 11.8

Headache 6.4 4.4 6.1 5.3 5.4 15.2 17.1 9.9 10.5 12.8

Nausea 0.9 1.3 0.9 0.5 0.9 0.6 1.2 0.3 0.7 0.7

Dizziness 1.9 1.2 0.0 1.8 1.1 3.7 0.5 2.8 3.4 2.5

Difficulties in concentrating 4.6 4.6 3.7 0.9 3.3 4.1 5.3 3.0 3.6 4.0

Mucosal symptoms

Itching, burning, or irritation of the eyes 2.1 5.3 4.5 3.1 4.0 6.6 9.3 3.8 12.7 8.7

Irritated, stuffy, or runny nose 10.5 16.1 8.4 9.6 11.3 13.1 12.6 12.5 13.8 13.1

Hoarse, dry throat 3.5 2.1 2.1 4.4 3.0 4.2 3.1 4.5 7.6 5.2

Cough 2.9 2.3 1.5 3.4 2.5 1.0 0.0 4.4 6.1 3.3

Dry eyes 3.3 5.7 4.5 2.5 4.1 12.9 8.7 3.7 10.4 8.7

Skin symptoms

Dry facial skin 9.4 12.3 5.9 3.0 7.5 17.8 18.3 14.6 13.9 15.8

Flushed facial skin 3.7 6.0 3.9 2.5 4.1 4.7 5.3 3.8 4.7 4.6

Itching/stinging/tight or burning

sensation in facial skin

1.7 2.4 2.1 1.5 2.0 2.4 2.0 2.5 1.7 2.1

Itching on the body without any rash 3.0 2.9 1.7 2.3 2.4 5.4 4.1 2.1 5.9 4.4

Other symptoms

Uneven heart activity 1.0 1.1 0.0 3.4 1.4 0.0 1.6 2.5 3.8 2.3

Heart palpitations 1.0 1.0 0.0 2.4 1.1 0.0 0.8 2.7 3.2 2.0

Chest pains 1.0 1.6 0.5 0.9 1.0 2.1 0.8 0.7 1.4 1.2

Shortness of breath 3.2 1.7 2.3 4.9 2.9 5.9 0.4 0.7 1.0 1.5

Swelling of the joints 0.0 1.3 0.5 1.6 1.0 4.3 3.7 6.2 7.8 5.8

Lump in the throat 2.2 3.0 1.4 2.3 2.2 0.0 0.8 4.2 1.6 1.8

Burning mouth 0.0 0.0 0.5 0.5 0.3 0.8 0.0 0.6 0.0 0.3

Dry mouth 0.0 1.6 2.3 4.6 2.4 7.0 2.2 3.9 7.2 5.1

Cold hands or feet 11.9 9.1 6.3 7.5 8.3 28.5 27.0 21.4 14.5 21.5

Neck, back/shoulder pain 14.9 18.8 20.1 17.1 18.1 31.1 32.0 33.1 37.7 34.1
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Prevalence of SBS symptoms, facial skin

symptoms, and symptoms similar to ‘‘electric

hypersensitivity’’ (unweighted data)

In Table V the prevalence of the constructed

measures (‘‘syndromes’’) is displayed: SBS symp-

toms, skin symptoms, and symptoms similar to those

reported by persons with EHS.

Employees

Among employees, the prevalence of all three

‘‘syndromes’’ was significantly higher for women.

The higher risk remained after adjusting for other

variables, but on an insignificant level for skin

symptoms (p50.09). Comparing age groups, the

highest prevalence of syndromes was found in the

age group 30–39 years. However, the differences

between ages were not statistically significant. The

prevalence of SBS and EHS was higher for public

sector workers, but this was only statistically

significant for EHS and the over-risk decreased to

an insignificant level after adjusting for other

variables. Those working full time in an office

setting had a significantly higher risk of skin

symptoms (OR 2.24) and EHS (OR 3.50) compared

with individuals not working in an office at all.

However, the over-risk ceased after adjusting for

other factors. Those with extensive VDU work

(w4 hours/day) had a significant over-risk of all

three syndromes, and the figures remained signifi-

cant and on the same level after adjusting for other

variables.

Groups of non-workers

Amongst non-workers the prevalence of SBS was

significantly higher among women, remaining at the

same level, and statistically significant, after control-

ling for the other variables. The likelihood of

individuals reporting EHS was at the same magni-

tude, but on an insignificant level (p50.09). The age

group 30–39 years was most likely to report

syndrome-like symptoms, but the difference

between age groups was statistically significant only

in the case of EHS. The prevalence of SBS and skin

symptoms was highest among those on sick leave,

whereas EHS was most common among the

unemployed. The difference between groups of

non-workers was statistically significant only for

SBS, and that remained after adjusting for other

variables.

Discussion

Women reported more single symptoms, as well as

sets of symptoms, ‘‘syndromes’’, than men. This is

consistent with the findings of previous studies of

SBS or similar ‘‘syndromes’’ as well as studies

focusing on the prevalence of single symptoms

[4,5,12,16,25–27]. In the study by Norbäck and

Edling [4] the impact of sex was eliminated by

standardizing for nickel allergy, hyperreactivity, and

infection proneness. Stenberg and Wall [25] found

this procedure inappropriate and concluded in their

study that the difference was caused by biological

factors or was due to the aggregate of encountered

Table III. Factor analysis (PCA, varimax rotation): Whole population (symptoms with less than 2% prevalence were excluded), n52,154.

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Fatigue 0.68

Feeling heavy-headed 0.75

Headache 0.74

Difficulties in concentrating 0.51

Irritated, stuffy, or runny nose 0.63

Hoarse, dry throat 0.70

Cough 0.76

Itching, burning, or irritation of the eyes 0.76

Dry eyes 0.81

Dry mouth 0.42

Itching on the body without any rash 0.34

Dry facial skin 0.66

Flushed facial skin 0.84

Itching/stinging/tight or burning sensation in facial skin 0.75

Dizziness 0.46

Shortness of breath 0.55

Swelling of the joints 0.75

Lump in the throat 0.44

Neck, back/shoulder pain 0.50

Cold hands or feet 0.33
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Table IV. Associations between general, airway, eye and skin symptoms, and potential risk indicators: Means (multiple classification analysis, MCA), n52,154.

Employees

Factor score

range:

General symptoms Airway symptoms Eye symptoms Skin symptoms

22.30–2.90 22.02–4.75 22.33–4.36 21.56–4.77

M M M M

n Unadjusted Adjusted p Unadjusted Adjusted p Unadjusted Adjusted p Unadjusted Adjusted p

Sex Men 657 20.25 20.24 20.01 0.00 20.09 20.07 20.10 20.11

Women 613 0.17 0.16 *** 20.17 20.18 ** 0.15 0.13 *** 20.01 0.00 ns

Age 18–29 168 0.16 0.17 20.11 20.12 0.02 0.03 20.05 20.06

30–39 319 0.10 0.12 20.13 20.14 0.12 0.12 0.02 0.01

40–49 361 20.05 20.04 20.14 20.14 20.11 20.10 20.10 20.09

50–64 422 20.23 20.26 *** 20.01 0.01 ns 0.07 0.06 * 20.08 20.08 ns

Sector Private 700 20.15 20.11 20.10 20.12 20.04 20.02 20.03 20.03

Public 570 0.08 0.03 * 20.08 20.05 ns 0.11 0.09 ns 20.09 20.09 ns

Working w35 h 1042 20.08 20.05 20.08 20.08 0.01 0.03 20.06 20.06

hours v35 h 228 0.13 20.03 ns 20.14 20.10 ns 0.11 0.03 ns 20.06 20.06 ns

Office work No time 547 20.07 20.06 20.05 20.03 20.04 0.05 20.11 20.02

25–75% 378 20.03 0.02 20.04 20.06 0.02 0.04 20.10 20.10

Full time 345 20.03 20.11 ns 20.21 20.22 * 0.14 20.02 ns 0.07 20.07 *

VDU Nothing 445 20.10 20.12 20.04 20.08 20.05 20.08 20.16 20.19

Work (day) v1 hour 262 0.00 20.02 20.09 20.12 20.06 20.06 20.10 20.09

1–4 hours 309 20.09 20.06 20.13 20.12 20.01 0.00 20.07 20.04

w4 hours 254 0.06 0.07 ns 20.12 20.02 ns 0.31 0.33 *** 0.19 0.19 **

Non-workers

Factor score

range:

General symptoms Airway symptoms Eye symptoms Skin symptoms

22.45–3.07 22.07–3.99 22.44–4.12 21.72–4.86

M M M M

n Unadjusted Adjusted p Unadjusted Adjusted p Unadjusted Adjusted p Unadjusted Adjusted p

Sex Men 316 20.18 20.19 0.22 0.21 20.15 20.14 0.02 0.01

Women 433 0.32 0.32 *** 0.11 0.12 ns 20.02 20.03 ns 0.15 0.15 ns

Age 18–29 287 0.22 0.30 0.09 0.13 20.17 20.18 0.18 0.18

30–39 156 0.13 0.15 0.18 0.21 20.08 20.03 0.26 0.26

40–49 100 0.27 0.23 0.14 0.14 0.01 20.01 0.00 20.03

50–64 206 20.13 20.24 *** 0.25 0.17 ns 0.02 20.01 ns 20.11 20.09 **

Work status Student 274 0.24 0.11 0.10 0.11 20.07 20.01 0.21 0.13

Unemployed 146 20.09 20.05 0.35 0.34 20.22 20.23 0.13 0.15

Retired 128 0.12 0.39 0.36 0.35 0.09 0.02 20.10 0.05

Sick leave 53 0.28 0.29 0.03 0.04 0.29 0.22 0.13 0.20

Othersa 148 0.00 20.04 ** 20.05 20.05 ** 20.23 20.26 ** 20.01 20.04 ns

aOn parental leave, working in the home and others not specified. *pv0.05, **pv0.01, ***pv0.001.
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risks and life circumstances. Occurrence of certain

symptoms might be an effect of the extra burden that

unequal sharing of housework might imply. Women

have primary responsibility for housework as well as

caring for children. Comparisons need to be carried

out with care, as different questionnaires have

usually been used. The prevalence we found was

considerably higher than the reported reference

values for the MM questionnaires [16]. General

symptoms in our sample are of the same magnitude

as that found in buildings with known problems

[11,16].

In a further comparison with the study of office

workers by Stenberg et al. [5], the office workers in

our sample displayed a higher rate of ‘‘fatigue’’, but

lower rates of ‘‘feeling heavy-headed’’ and ‘‘itching,

burning, or irritation of the eyes’’. These differences

might be due to changes in the work environment.

There have been numerous reports of increased

stress among employees in the 1990s. However, the

study by Reijula & Sundman-Digert [11] was

conducted at the same time as ours, which indicates

that general symptoms might not be the most valid

indicators of indoor air problems.

The prevalence of some symptoms does not

change with age, whereas others increase or

decrease. ‘‘Fatigue’’ and ‘‘difficulties in concentrat-

ing’’ decrease with age for both sexes, which is in line

with previous studies [26]. Mucosal symptoms, on

the other hand, increase with age, especially among

women, which is in accordance with the effects of

hormonal changes.

Table V. Prevalence of, and odds ratios (OR), for ‘‘sick building syndrome’’ (SBS), skin symptoms, and symptoms similar to ‘‘electric

hypersensitivity’’: Logistic regression, n51,405.

Employees

Symptoms similar to SBS Skin symptoms

Symptoms similar to ‘‘electric

hypersensitivity’’

n % Crude OR

Adjusted

OR % Crude OR

Adjusted

OR % Crude OR

Adjusted

OR

All 4.3 5.5 2.0

Sex Men 716 2.5 1 4.5 1 1.0 1

Women 689 6.2 2.48 ** 2.53 ** 6.5 1.49* 1.54 ns 3.0 3.18** 3.75 *

Age 18–29 193 3.6 1 3.6 1 1.6 1

30–39 346 6.4 1.80 ns 6.4 1.80 ns 2.6 1.69 ns

40–49 394 3.6 0.98 ns 5.6 1.57 ns 1.8 1.15 ns

50–64 472 3.8 1.05 ns 5.5 1.55 ns 1.9 1.23 ns

Sector Private 714 3.1 1 5.7 1 1.1 1

Public 582 5.2 1.71 ns 5.3 0.92 ns 2.7 2.50* 1.89 ns

Working v35 h 257 5.1 1 3.9 1 2.3 1

Hours w35 h 1145 4.2 0.82 ns 5.9 1.53 ns 1.9 0.82 ns

Office work No time 591 4.2 1 3.7 1 1.0 1

25–75% 418 3.6 0.84 ns 5.5 1.51 ns 1.25 ns 2.2 2.15 ns 1.30 ns

Full time 376 5.6 1.34 ns 8.0 2.24 ** 1.09 ns 3.5 3.50 * 1.14 ns

VDU work Nothing 494 2.4 1 3.8 1 0.6 1

v1 h/day 279 5.0 2.12 * 2.27 * 3.9 1.03 ns 1.05 ns 1.8 2.99 4.42 ns

1–4 h/day 333 3.9 1.63 ns 1.81 ns 4.8 1.26 ns 1.23 ns 2.7 4.55 * 5.96 *

w4 h/day 284 7.4 3.21 ** 3.14 ** 10.6 2.95 *** 2.75 * 3.5 5.97 ** 7.83 *

Non-workers n % Crude OR

Adjusted

OR % Crude OR

Adjusted

OR % Crude OR

Adjusted

OR

All 4.8 5.7 2.4

Sex Men 316 2.8 1 5.1 1 1.3

Women 433 6.2 2.27 * 2.18* 6.2 1.25 ns 3.2 2.61 ns

Age 18–29 287 4.2 1 5.6 1 1.7 1

30–39 156 7.1 1.74 ns 9.6 1.80 ns 5.8 3.45 *

40–49 100 5.0 1.21 ns 5.0 0.89 ns 4.0 2.35 ns

50–64 206 3.9 0.93 ns 3.4 0.60 ns 0.0 0.00 ns

Work status Othersa 148 2.7 1 5.4 1 2.0 1

Student 274 3,6 1.36 ns 1.47 ns 6.6 1.23 ns 2.2 1.08 ns

Unemployed 146 4.8 1.81 ns 1.98 ns 4.1 0.75 ns 3.4 1.71 ns

Retired 128 6.3 2.40 ns 2.53 ns 4.7 0.86 ns 2.3 1.16 ns

On sick leave 53 13.2 5.48 * 5.29 * 9.4 1.82 ns 1.9 0.93 ns

aOn parental leave, working in the home and others not specified. *pv0.05, **pv0.01, ***pv0.001.
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We found that having a symptom does not

necessarily involve problems for the individual;

roughly two-thirds of those reporting a symptom

every week also regarded it as causing them severe

problems. Thus, having a symptom quite frequently

does not necessarily imply problems for the indivi-

dual. Though 29% of the population reported

‘‘fatigue’’ every week, it might be more noteworthy,

at least from a public health perspective, that 19%

reported ‘‘fatigue’’ every week and that this causes

them severe problems. There was a clear difference

between men and women. Among women, 25%

reported ‘‘severe fatigue’’ every week, compared

with 13% of men.

The figures did not change much when we

delimited the analysis to the working population,

which is not surprising as they constitute 70% of the

sample. Employees had slightly lower prevalence of

most symptoms compared with non-employees.

Previous studies have identified a more frequent

reporting of symptoms connected to the indoor

environment among public sector workers than

private sector workers [5]. The only significant

difference found in our study between the two

sectors was a higher score on general symptoms

among public sector workers.

A clear association between working hours and

symptoms was not expected. Full-time work might

imply a more stressful life situation in general with

psychological and somatic symptoms as a conse-

quence. On the other hand, part-time work might be

a consequence of health problems.

Studies of SBS have often been limited to office

workers and office environments. We did not,

however, find any clear association between amount

of office work and SBS symptoms, and the higher

risk for skin symptoms and symptoms similar to

EHS vanished after adjusting for other indicators.

Our results indicate that there is an association

between extensive VDU work and health com-

plaints. The risk for SBS symptoms and skin

symptoms as well as EHS symptoms was signifi-

cantly higher among persons with more than four

hours’ daily VDU work, and the likelihood of

reporting these complaints was not affected by

adjusting for other variables. Electromagnetic fields,

flickering light, and stress have been suggested as the

link between extensive VDU work and health

complaints [23]. However, even if our results

support a connection between VDU work and

symptoms, we have no data that might help us

explain this connection.

It should be noted that the 2% prevalence of EHS

does not represent the actual prevalence of EHS in

the population. We measured the prevalence of a set

of symptoms similar to those reported by patients

with health complaints allegedly caused by a

sensitivity to electromagnetic fields, and our inclu-

sion criteria had to generate a sufficient number of

cases for an analysis of the spread of such symptoms.

Thus, what we can conclude is that the distribution

of symptoms similar to those reported by EHS

patients varies in a way that partly corresponds to the

prevalence of SBS symptoms and facial skin

symptoms.

Conclusions

The prevalence of symptoms often associated with

an indoor environment in the Swedish population

corresponded well with that which has been found in

studies based on other population samples. Women

reported single symptoms as well as sets of symp-

toms, ‘‘syndromes’’, more frequently than men. We

could also conclude that there was a strong and

positive association between amount of VDU work

and symptoms. The results from this survey are

reliable as reference values for studies of these kinds

of health complaints.
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