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Background: Duplicate skin prick testing has previously been recommended
because of reports that accidental negative tests are common. However, duplicate
tests also mean an extra allergen load, which may increase the risk of inducing a
generalized reaction at the test situation, at least in the youngest infants.

Objective: To investigate whether the occurrence of both a positive and negative
test result is a common feature when performing duplicate skin prick tests and can
therefore justify the duplicate method.

Methods: A retrospective analysis of all skin prick tests performed in duplicate
at the pediatric clinic at University Hospital in Linköping, Sweden, in 1997.

Results: Of 1,087 skin prick tests, 14 resulted in one positive and one negative
test, or 1.3%. The corresponding figure in the youngest age group, (ie, �2 years of
age) was 3 of 340 (0.9%).

Conclusions: Considering the risk of inducing a summation of the reactions, and
thereby a generalized allergic reaction, when applying an extra allergen load on the
limited surface of the small arm, we conclude that the results of this study justify
using single prick test, at least in the youngest age group and probably when testing
children of all ages.
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INTRODUCTION
Allergy is an increasing problem in the
pediatric population, and recent studies
report allergic manifestations in �40%
of Swedish schoolchildren.1 In early
childhood, food allergies dominate, oc-
curring in 3% to 5% of all children.2

When studying IgE-mediated hy-
persensibility, skin prick testing is a
widely used diagnostic tool. The
method is usually considered quick,
pedagogic, and relatively inexpen-
sive. However, it takes an experi-
enced tester to produce reliable re-
sults. Differences in technique and
quality of extracts can influence the
results. Further, the interpretation of
the test result requires skill and ex-
perience, as a positive test is not syn-
onymous with allergic disease. How-
ever, the larger the test reaction, the
more likely the clinical significance.3

Skin prick testing is considered to be
a safe procedure. No anaphylactic re-

actions after skin prick test were ob-
served by Turkeltaub et al,4 and ad-
verse reactions were very uncommon.
Nevertheless, the skin prick test can
induce systemic reactions in highly
sensitive patients.3,5,6 We have recently
reported six cases of generalized reac-
tions, all in children younger than 6
months of age, after skin prick tests
when duplicate tests were standard in
our clinic.7

When interpreting the results of skin
prick test, a mean wheal diameter of 3
mm is commonly used as a practical
lower limit for positivity.6,8,9

Wheals of 1 to 2 mm in diameter
might be induced by pricking the skin,
even with a dry needle.10 However, a
clear and significant hyporeactivity to
histamine has been observed in infants,
especially before the age of 6 months.
The same study confirms, however,
that skin prick test can be performed
and interpreted without difficulties in
infants after the age of 3 months, bear-
ing in mind that the prick test wheals
might be smaller.11

Because very young children are not
likely to be sensitized to as many al-
lergens as older children, fewer prick

tests need to be performed. Sensitiza-
tion is most apt to reflect exposure to
allergens encountered in earliest life,
primarily foods, but also dust mites,
indoor molds, and animal danders.3

Performing duplicate tests with each
solution at the test situation has previ-
ously been recommended as it has
been reported that accidental negative
tests are common. Dreborg et al12 have
demonstrated that even if the cutoff
limit of 3 mm is used, many patients
react with both positive and negative
tests to the same concentration of the
test substance. As many as 18 of 20
patients (90%) showed both positive
and negative test results when tested
for timothy and dog with an allergen
concentration of 160 BU/mL. With an
allergen concentration of 800 BU/mL,
5 patients of 20 gave both positive and
negative responses. Thus duplicate
tests have been recommended when
screening for sensitization to avoid
negative results.12 Recent reports,
however, recommend single skin tests
in very young infants to minimize the
allergen load at the test situation.7,9

One reason for using duplicate tests
is the possibility of difference in skin
sensibility between different parts of
the forearm. However, several studies
have shown that there were no differ-
ences in the wheal when the tests were
performed on one arm and both arms,
or proximally and distally in the test
area on one arm.13–15

In this study, covering all duplicate
tests performed in 1997 at the pediatric
clinic in Linköping, we investigate
whether the occurrence of both pos-
itive and negative test results is a
common feature and can justify the
use of duplicate tests in infants where
an extra allergen load on the limited
surface of the small arm may in-
crease the risk of summation of the
reactions and, therefore, the risk of
generalized reaction.
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MATERIALS AND METHODS
The present study is a retrospective
analysis of all skin prick tests per-
formed in duplicate at the pediatric
clinic at University Hospital in Linkö-
ping, Sweden in 1997. Tests performed
with the single prick method (n � 33)
were excluded from the study.

All test results are kept in the med-
ical record of each child. In the study,
all wheals have been measured, and
mean diameter has been registered. We
also registered whether the outcome
was two positive, two negative, or one
positive and one negative test result.

The skin prick test was considered
positive when the mean diameter (�
half the sum of the largest diameter
and its perpendicular) was at least 3
mm for foods, and at least 2 mm for
inhalation allergens. If the wheal of the
histamine reference solution was �3
mm, a wheal the same size as, or larger
than, the positive control would also be
accepted as positive.8

The skin tests were performed by
the same two specially trained and
very experienced nurses in a standard-
ized manner. The volar aspect of the
arm was used as test area, and the skin
was marked with a ballpoint pen for
the allergens to be tested.9 All tests
involving food allergens were per-
formed as prick-puncture tests.3 The
tip of the lancet was first dipped in the
test solution or the fresh or frozen food
specimens. When using inhalant aller-
gens, a drop of test solution (ALK-
Abéllo, Hørsholm, Denmark) was
placed close to the respective mark on
the skin. The tip of the lancet was then
pressed at a right angle against the skin
surface for 1 second using the volar
aspect of the finger tip. The lancet used
for pricking the skin was a metallic
lancet with a 1-mm tip. As a negative
control, a prick with a clean lancet was
used. The positive control was hista-
mine HCl 10 mg/mL. The reaction was
read 15 minutes after the test was fin-
ished. The test results were docu-
mented by first outlining the wheal
with a pen and then transferring the
result to cellotape. The results was
stored in the child’s record. The mean

diameter (the longest and the midpoint
orthogonal) was measured with a
transparent plastic ruler by the same
investigator for all measurements.9

Statistics
Confidence interval 95% for one propor-
tion was calculated according to Altman.16

RESULTS
At the pediatric clinic in Linköping, a
total of 224 children were tested with
duplicate skin prick tests in 1997. Of
these, 138 (62%) were male and 86
(38%) were female. There were 90 very
young infants, ie, �2 years of age, 59
(66%) male and 31 (34%) female.

In total, 1,087 duplicate tests were
performed, resulting in 310 (28.5%)
with duplicate positive test; 763
(70.2%) with duplicate negative test;
and 14 (1.3%, 95% confidence interval
0.6 to 1.9%) with one positive and one
negative test. (Fig 1)

Of 340 tests performed on infants
younger than 2 years of age, 83
(24.4%) gave two positive results; 254
(74.7%), two negative; and 3 (0.9%,
95% confidence interval 0.2 to 2.6%),
one positive and one negative. (Fig. 2)

The skin prick tests comprised
both food and inhalation allergens.
Of the 1,087 tests, 566 (52%) were
food and 521 (48%) were inhalation
allergens. For the infants �2 years
only, the corresponding figures were
303 of 340 (89%) and 37 of 340
(11%), respectively.

The test results with one positive
and one negative included both food
allergens (N � 6) and inhalation aller-
gens (N � 8). It could be noted that of
the 14 results, the negative test result
in 6 was below the cutoff limit for a
positive result (ie, 3 mm for food al-
lergens and 2 mm for inhalation aller-
gens, but was still detectable), whereas
8 displayed a result that was totally
negative (0 mm; Table 1).

A total of 13 infants displayed one
positive and one negative test result,
one of them having two tests with dis-
cordant results. All but one had a fam-
ily history of allergic disease. Eight
presented with eczema, 7 with asthma,
3 with eye/nose problems, 2 with
symptoms from the mouth/throat, 2
with urticaria, and 1 with erythema. In
the youngest age group (ie, �2 years

Figure 1. In total, 1,087 duplicate tests were performed in children 0 to 18 years of age in 1997. The
figure shows the relationship among the results of duplicate positive, duplicate negative, and diverging
results with one positive and one negative wheal. Fourteen of 1,087 tests show diverging results,
corresponding to 1.3% (95% confidence interval 0.6 to 1.09%).
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of age) all 3 had eczema, and 1 child
also had asthma. No other symptoms
were expressed in this group.

Four of the older children had pre-
sented with more generalized allergic
reactions, including: 1) urticaria and
itch in the throat when eating peanut.
This child was tested for milk, egg and
peanut. The result was positive for
milk and egg as well as one positive
and one negative for peanut. 2) Gener-
alized erythema and itch in the throat
when eating peanut. The test was per-
formed for peanut, hazelnut, pollen,
and cat, with a positive result for cat,
one positive and one negative for pea-
nut, whereas the others were negative.
3) Urticaria of unknown genesis. This
child was tested for peanut, hazelnut,
horse, and mold. The test was positive
for horse, discordant for mold, and
negative for the remainder. 4) Urticaria
of unknown genesis. The test was per-
formed for pollen, cat, dog, and milk.
The result was positive for birch, one
positive and one negative for timothy,
and negative for cat, dog, and milk.

Of the 14 one negative/one positive
results, the negative results in eight
cases were totally negative and did not
even express erythema.

DISCUSSION
Duplicate skin prick testing has previ-
ously been recommended and has been
used routinely in our department.12

However, because of six cases in 1996
to 1998 where infants developed gen-
eralized allergic reactions in connec-
tion with the test situation, the routine
has been altered and, since mid-1998,
the infants have been tested with single
skin prick tests only.7 Since the single
test was introduced we have only had
one case of generalized allergic reac-
tions when performing skin prick test.

Earlier reports that accidental nega-
tive tests are common have been the
reason for performing the skin prick
test in duplicate. Indeed, some authors
still recommend duplicate tests.

In our study, however, we found
14 duplicate results with one positive
and one negative wheal of the 1,087
tests performed. This corresponds to
only 1.3% of the tests. In the young-

est age group (�2 years), even fewer,
3 of 340 (0.9%), had an outcome of
one positive/one negative test result.
In the younger age group, significant
hyporeactivity has been previously
reported and, therefore, smaller prick
test wheals. This suggests that a
lower cutoff limit might have to be
allowed in this age group for positive
skin prick test results. If 2 mm is
used as the limit for food allergens in
the youngest age group, the outcome

of the present study would be only 1
of 340 (0.3%) with one positive/one
negative test result.

In children under 2 years of age,
tests for food allergens predominate,
ie, 89% of all tests performed. Because
few standardized food-allergen ex-
tracts are available on the market, and
those that are available are titrated in
weight/volume, which is a very unsat-
isfactory method of titration, fresh or
frozen food specimens are recom-

Figure 2. In infants younger than 2 years of age, 340 duplicate tests were performed in 1997. The
figure shows the relationship among results of duplicate positive, duplicate negative, and diverging
results with one positive and one negative wheal. Three of 340 tests show diverging results, correspond-
ing to 0.9% (95% confidence interval 0.2 to 2.6%).

Table 1. Summary of 14 Patients where Skin Prick Testing with Food and Inhalation
Allergens Using the Duplicate Method Showed Diverging Results

1 pos and 1 neg
wheal (0 mm)

1 pos and 1 neg wheal
(<3 and 2 mm, resp.)

�2 years Peas (6.0/0) Wheat (3.0/2.5)
Hazelnut (3.5/2.5)

2–18 years Peanut (4.5/0) Peanut (4.0/2.5)
Rabbit (3.0/0) Egg (3.0/2.0)
Horse (5.5/0) Timothy grass (3.5/1.5)
Horse (4.0/0) Mucor racemus (2.5/1.0)
Dog (3.5/0)
Timothy grass (2.5/0)
Timothy grass (4.0/0)

The first column shows totally diverging results where the negative wheal was 0 mm. The
second column shows diverging results with one positive and one negative wheal, using a
cutoff limit of 3 and 2 mm, respectively, for food and inhalation allergens. Numbers in brackets
are the mean diameter of the wheals.
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mended.9,17,18 The allergen concentra-
tion is likely to vary in nonstandard-
ized extracts. For that reason, they are
known to be a risk factor for inducing
generalized reaction.18 However, the
use of nonstandardized extracts does
not seem to increase the test outcomes
with diverging results between the
wheals, which amounted to only 0.9%
in this age group. This finding supports
the use of the single prick test.

CONCLUSION
Considering the risk of inducing a
summation of the reactions, and
thereby a generalized allergic reac-
tion, when applying an extra allergen
load on the limited surface of the
small arm, we conclude that the re-
sults of the present study justify us-
ing single prick test, at least in the
youngest age group and likely when
testing children of all ages.
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