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OBJECTIVE

Noise sensitivity is considered to be a self-
perceived indicator of vulnerability to stressors 
in general and not noise alone. Multiple 
chemical sensitivity (MCS) encompasses a 
wide range of subjective symptoms provoked 
by exposure to low levels of chemicals. MCS
has to some extent been accompanied by 
noise sensitivity indicating a moderate 
correspondence between them. The aim of 
this study was to investigate if the Weinstein’s 
Noise Sensitivity Scale and Quick 
Environmental Exposure and Sensitivity 
Inventory’s (QEESI) Chemical Intolerance 
Subscale differentiate noise sensitivity and 
MCS as different entities and if there are 
overlaps in their characteristics. 

SUBJECTS

The study is based on the Finnish Twin 
Cohort. In 1988 a questionnaire was sent to 
1005 twin pairs discordant for hypertension. 
1495 individuals (688 men, 807 women) 
replied. In 2002 a new questionnaire was sent 
to a sample of 405 subjects who had replied to 
the 1988 questionnaire. 327 individuals (166 
men, 161 women) replied, yielding a response 
rate of 81%.  The age range was 45–66 years. 
They are the participants of the present study. 
In the 2002 questionnaire Weinstein’s Noise 
Sensitivity Scale and QEESI’s Chemical 
Intolerance Subscale were used. Other 
somatic, psychological and lifestyle factors 
were obtained from the earlier questionnaire 
studies for the same individuals.

STATISTICAL METHODS

Both confirmatory factor analysis (CFA) and 
exploratory factor analysis (EFA) were used. 
Correlations and stepwise regression analyses 
were used to study the associations of factor 
scores with somatic and psychological factors. 
Variance inflation factors (vif) for the 
independent variables were used in regression 
post-estimation to check for collinearity.

RESULTS

Scale reliability coefficient (Cronbach alpha) 
for Weinstein’s Noise Sensitivity Scale was 
0.855 and for QEESI’s Chemical Intolerance 
Subscale 0.904. Factor analyses (CFA and 
EFA) were first conducted for both scales 
separately and then for items from both scales 
in the same analysis, and sex differences were 
tested. Factor loadings of > 0.4 were 
considered to be of major impact. 

Among all subjects in factor analysis of the
questionnaire items of Weinstein’s Noise 
Sensitivity Scale after orthogonal varimax
Kaiser off rotation two factors were formed. In 
the factor analysis of the questionnaire items 
of QEESI’s Chemical Intolerance Subscale
one factor was formed. In the factor analysis of 
the questionnaire items of both Weinstein’s 
Noise Sensitivity scale and QEESI’s Chemical 
Intolerance Subscale among all subjects three 
factors were formed (Table 1). Factor 1 
included twelve noise sensitivity questionnaire 
items and was named as Noise Sensitivity 
Factor. Factor 2 included all eight chemical 
sensitivity questionnaire items and was named 
as Chemical Sensitivity Factor. Factor 3 
included five noise sensitivity items and was 
considered to describe ability to concentrate
and named as Ability to Concentrate Factor. 

The factor analytic scales, Noise Sensitivity 
Factor and Chemical Sensitivity Factor, were 
not correlated (corr = 0.005), in contrast to the 
0.39 correlation of Weinstein’s Noise 
Sensitivity Scale with QEESI’s Chemical 
Intolerance Subscale.

In regression analyses among all subjects 
Noise Sensitivity Factor was associated with
neuroticism (Coef. 0.069, 95 % CI 0.007, 
0.132) and smoking (current) (Coef. -0.339, 95 
% CI -0.657, -0.021). Chemical Sensitivity 
Factor was associated with allergies (Coef. 
0.439, 95 % CI 0.201, 0.677) and alcohol use 
(Coef. 0.043, 95 % CI 0.011, 0.075). Because 
of substantial gender difference among other 
variables, and the possibility that there are 
biological and social reasons for gender 
differences, the analyses were also conducted 
separately in men and women (Table 2).

CONCLUSIONS

Combined factor analyses of the questionnaire 
items of Weinstein’s Noise Sensitivity Scale 
and QEESI’s Chemical Intolerance Subscale 
indicated the presence of three factors – Noise 
Sensitivity, Chemical Sensitivity and Ability to 
Concentrate Factors. Noise Sensitivity Factor 
was not correlated with Chemical Sensitivity 
Factor, in contrast to the modest correlation of 
Weinstein’s Noise Sensitivity Scale with 
QEESI’s Chemical Intolerance Subscale. The 
association profiles of Noise Sensitivity Factor 
and Chemical Sensitivity Factor with medical, 
psychological and life-style factors were mainly 
different. 

The present study indicates that Weinstein’s 
Noise Sensitivity Scale and QEESI’s Chemical 
Intolerance Subscale differentiate noise 
sensitivity and MCS as different entities. 
Further large-sample studies are needed to 
investigate if noise sensitivity and MCS are a 
part of general environmental sensitivity. The 
underlying mechanisms of noise sensitivity 
and MCS should also be studied.
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