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The purpose of the study reported in the present paper was
to test the applicability of the method of factor analysis to
problems related to the study of allergy. Thus its principal
concern was with methodology. The present study, too, may
be regarded as a follow-up of a previous investigation
[Andrews 1943, 1948) in which the findings were not clear-
cat. It should be pointed out, however, that both the method
of factor analysis and the techniques of measuring skin re-
actions have improved since the first pioneerining study.

M A T E R I A L A N D M E T H O D S

The reader will be spared a description of the method of factor analysis, anti
will instead be referred to a few of the sources for such information which
are available {Fruchter 1954), {Guiijord 1954), {Thurstone 1953).

The allergen extracts used in the present study conformed to the standards
set by the Northern Society of Allergology. Specifially, the extracts yielded
negative results in at least iS out of 20 non-ullergic subjects, with a concen-
tration level of 1:1000 (weight/volume). In addition, it should be pointed
out that every extract had been rigorously tested on persons with known aller-
gies so that its positive results aiso could be evaluated in a proper manner.

The reactions of the patients were scored on the basis of a scale indicating
their degrees of sensitivity. The first three units of the scale were based on
the area of the skin reaction for allergen concentrations of i : 1000, while scores
of four and above were used to indicate positive reactions to concentrations of
1:10,000, I; 100,000 etc- For two sets of tests, however, (specifically, dust and
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ni,,.ild allergens) the maximum •score was oii!y three, a riitige restriction \vhich
Ciumot be regarded as significantly influencing the factor patUrn.

"ihe records of tbe intracutaneous skin tests were takt-ii from the files of the
.MIcrgy Laboratory, Lund, Sweden, which had been acquired from the cxamiiui-
tioiis carried cmt between Jan. 1967—Nov. 196S, utidcr the direction of Docejit
iifiigt Arncr. For tbe piirpuses of the present study, tbose cases wt-re selected
for analysis in which there was a minimum of one positive skin reaction for
thf staiulard scries of allergen extracts. In addition, the tests selcck'd were thoso
in which at least to per CL'nt of tbe patients reacted positivtiy. The resulting
stt oi iiitr.TCutaiieous skin tests is pieseiited in Table 1.

TAUI.E 1

StimiiH Applied lo the Skin.*

I

2

3

4

5
6

7
S

9
1 0

lk)use-dust
Dust A
D(ist B
Du^t C
Boihrytis
Jiurmiudeudriim
Mut'or
Aspcrgillus
Sheep's wool
J")[>g epitbelium

11

1 Z

13

14

15

ifi

'7
l S

19

20

Horse irpitbelitirn
C'at epithelium
Cow epitiieliuni
Daisy pollen
Rape-pollen
'i'jiiiothy-pollesi
7"n.f poiltn
Reeds-polien
llii?,elmit

Shell-fish

RESULTS

i lie first step in the analysis was to compute correlational
cdcflicients on the basis of the scores of the loo persons
with respect to the 20 stimuli given in I'able 1. The resulting
statistical indices arc the values of Table 2.

The correlated values of Table 2 were factor analyzed,
using the principal component lnethod. Four factors were
extracted and then rotated, using the varimax rotational
system. All of such operations were achieved with the aid
»l electronic computers. The resulting "factor loadings" are
given by the entries of Table 3. It might be helpful to point

* Crude extracts of dusts (A), (B), and (C) were fabricated at the AHergy
I.:ihi>ratory, Medical Clinic A., Lund, Sweden. Tbe remaitiing extracts were
f at Vitrium AB, StockboSm, Sweden.
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TABLE 3*

Rotated Faetor Matrix.

Stimulus

I

3

3

+
5
6

7
8

9
10

31

12

33

14-

15
J6

17

18

39
20

1

—oS

39
29

51

03

0+

15

—10

7J
67
47

—OJ

—23

06

16

—05

— 0 2

—11

II

—02

04

07

^ 8

SS
74
73

53
04

—02

oS

—07

05

0 0

—08

06

01

02

— 0 4

12

Factor

III

-17

'4

— 0 4

00

—03

—06

—01

^ 9
oS

"3
—34

43
37
61

bo

7'
41

—07

IV

43

57
70

53
05

—II

02

—06

08

^18

18

—14
20

—01

31
1 !

—06

01

—05

* Decimal points omitted.

out that a factor loading may be regarded as an approxi-
mation of the correlation of skin-reaction test with a factor.

It may be observed that the highest value for each test
in Table 3 has been italicized.

The manner in which the skin reactions cluster can be seen
in the illustrations of Figs, i through 4, which follow. The
most miportant measures comprising the factorial groupings
liitve been circled.

It may be seen from the graphic illustrations of Figs, i
through 4 that the allergy reactions cluster together, and,
a's we shall see later, in a meaningful manner. Such cluster-
if̂ s's would indicate that the correlations between the tests
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.80

.60

.40

.20

.00

ANIMAL
EPITHELIUM

Scale:
Correlational
units ,00 .20 .40 .60 .80 1.0

Fig. /.
Lic'tois of Aiiimai Epithelium and Dust.

in each factor grouping tend to be high, as compared with
their correlations with other tests. Thus, the factor group-
ings would indicate clusters of tests which are correlated
with one another to a relatively high degree.

We may now consider an interpretation of the factors
obtained in the study. In this connection it should be pointed
out that the meanings of the factors are determined by the
qualities which are common to the tests constituent to the
factors. For the first factor, for example, the tests with the
highest loadings are given in Table 4.
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1.0

.80

.40

.00

MOULD

POLLEN

ScaSe:
Correlational
units .00 .20 .40 .60

Fig. 2.
Factors of Mould ami E'ullen.

TABLE 4
Items of Factfir I.

.80 1.0

Stimulus Number Description

Htjrse epitheiium
Cat epithelium
Do^ epithelium
Dust (C)
{'ow epithelium
Dust (A)
Wool

•73

.67

.61

-51

•47
•39

•35



1.0 T

.80

.60

.40

.20

.00

MOULD

DUST

Scale:
Correlational
units .00 .20 .40 .60 .ao 1.0

Factors of Mould and Dust.

The most dominant element in the first factor would ap-
pear to be a reaction to animal epithehum. It may be ob-
served, however, that two test variables, numbers 4 and 2,
received substantial loadings, .51 and .39 respectively, on this
factor. But such findings are consistent with clinical observa-
tions of a relatively high degree of relationship between
these skin-reactions, a relationship, frequently speculated, for
which objective evidence, as offered by the findings of tlie
present study, has been lacking. An examination of the cm-
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1.0 T

.30

.60

.40

,20

.LEN

10

Scale:
Correlational
units .00 .20 .40 .60 .80 t.O

Fig. 4.
Factors of Pollen and Dust.

TABLE 5
Items of Factor II.

Number Description Factor Loading

Bothrytis
Hormodendrum
Miicor
Aspergillus

.88
•74
•73

•53
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figuration of Fig. l, also, points out that while the
of the dust variables are high on the first factor, they are
even more closely related to the other dust variables of the
fourth factor, a factor which will be discussed subsequently.

The items of the second factor are presented in Table 5.
The skin-sensitivity responses of the second factor were

all reactions to various types of mould. These variables are
markedly in variance with those of the three other factors.

The items comprising the third factor are presented in
liable 6.

TAULE 6
Itrms of Factor HI.

Stimulus Nitmber

i S

16

'7

i^

'9

15

Description

Pollen, Reed
Pollen, Timothy
Pollen, Tree
Pdlleii, Daisy
Haj^elnut
Pollen, Rape

Fiictor Lotuling

•7"

.61

.60

•43

.41

•37

The third factor apparendy, is a reaction to pollen, ami
certainly may be regarded as clear-cut.

The items of the fourth factor are given in Table 7.

TABLE 7
Items of Factor IF.

Stimulus Number

3
2

2O

4

I

Description

Dust (B)
Dust (A)
Shell-fish
Dus! (C)
House tfiist

Factor Loading

• 7 0

•57

•54

•53

,4^
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Certainly the fourth factor is a "dust sensitivity" factor.
1 he high correlation (.54) for shell-fish should not be a
criuse of distress. It should be pointed out that the chance
variations with a population sample of only 100 persons and
with oniy 20 test variables, as in the present study, can
well explain its position, a location that might well he ex-
pected to shift in subsequent analyses. It should be added,
too, that the possibility that the shellfish variable shares at
least some amount of common variance with the dust stimuli
cannot be disregarded at the present time.

These writers would view the findings of the present in-
vestigation with satisfaction, and w ôuld suggest tbat further
research beyond the limits of the pilot study be continued.

They would point out that the type of "family grouping"
which can result from a study such as that reported in the
present paper, if properly followed up and verified, can
provide a convenient frame of reference for the entire area
of allergy reactions, based on measures whicb are objective
and quantitative.

S U M M A R Y

llie present paper reports a pilot study on the feasibility
of applying factor analysis techniques in allergy. The analysis
i)i intracutaneous skin reactions, taken from clinical records,
resulted in the four clear-cut factors of pollen, animal epi-
thelium, dust, and mould. The continuation of research, along
the lines of the present study, was rccommcncicd.

Ihe present study ivas supported by K {3;rant fro7» the SuTdish C(tuncil for
Social Research.

The authors vi'ish lo thank Docent Bfngt Arnrr for his help and fo-oferatian
'u.'iUiaut 'xli'tch the present study could not have been carried out.
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