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Summary
Background Allergen skin test reactivity and total serum IgE are objective measures used to

characterize and help diagnose allergic diseases. Cross-sectional studies have shown that overall

aeroallergen skin test reactivity increases throughout childhood. However, little attention has been

paid to whether individual aeroallergen remittance occurs, which could distort or mask relationships

to disease.

Objective To access the incidence and remittance of skin test reactions to individual allergens in

children aged 6–11 years.

Methods Longitudinal sensitization to six aeroallergens and total IgE were assessed in 828 children

raised in the semi-arid US southwest at ages 6 and 11 years.

Results New sensitization (to any allergen) between 6 and 11 years occurred in 30.2% of children

compared with 39.7% before age 6 years. The rate of complete remittance from positive to negative

between ages 6 and 11 years was 8.2%, and total IgE at age 6 years was not predictive. Remittance

rates for individual allergens were high and variable (19–49%). The perennial allergens Bermuda and

Alternaria were early sensitizers and had low remittance rates. Early sensitization to the four seasonal

allergens was less common and more subject to remittance with the bulk of sensitization occurring

between 6 and 11 years.

Conclusion This study shows that sensitization to individual aeroallergens in childhood is dynamic

and indicates the limitation of single point assessment of skin test reactivity.
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Introduction

Local aeroallergens induce specific IgE synthesis to varying
degrees among individuals in a given environment and the
mast cell-sensitizing activity of this IgE can be assessed by
immediate skin test reactivity. Immediate responses to skin
prick tests (SPTs) are well established as diagnostic aids for
the assessment of the allergen-specific basis for allergic
manifestations. Nevertheless, the relationship is not invariant
and measures of attributable risk examined in recent studies
point toward less than half of allergic diseases being
associated with risk assessed by positive skin tests [1, 2].
Whether assessment of allergen skin test reactivity at a single
point in time is an adequate assessment of sensitization
depends on the timing of incidence and remittance of
reactivity to a given allergen and the relation of that pattern
to symptoms. Cross-sectional data have suggested that the
age at which sensitization is acquired is an important aspect
of its relation to disease [3, 4], but few data are available
documenting the longitudinal pattern of skin test reactivity

to individual aeroallergens, especially in children. An implicit
assumption is that sensitization precedes development of
symptoms. However, in one recent study that carefully
documented the patterns of skin test reactivity and symp-
toms, the development of skin test reactivity after the
development of symptoms occurred in approximately 25%
of children who gained the label of seasonal allergic rhinitis
before the age of 7 years [5]. Such data suggest that although
sensitization is strongly associated with exacerbation of
allergic symptoms, its causal role in the development of
allergic disease is less clear.
Development and loss of reactivity has been noted to vary

by allergen. Reactivity to food allergens can be evident in
infancy and often disappears in early childhood [6]. However,
skin test responses to aeroallergens are usually considered as
rare in the first year of life but prevalence increases shortly
thereafter [5] and increases steadily into at least the third
decade, followed by decreases thereafter [7]. Remittance in
childhood is assumed to be rare. Indeed, in a recent study,
results from children showing skin test remission in the first 7
years were dismissed as spurious and were excluded from
further analysis [5].
If individual allergens show different age-related sensitiza-

tion patterns and especially if they show differences in
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remittance rates, the age-related pattern of sensitization to
specific allergens within an individual might be more im-
portant than a single point determination of sensitization
in assessing relation to risk for disease. Thus, prior to
assessments of longitudinal patterns of allergic disease in
relation to longitudinal patterns of skin test reactivity, we
thought it is important first to establish the longitudinal skin
test patterns in relation to age for the individual common
local aeroallergens in a general population of children in the
Tucson Children’s Respiratory Study. We also sought to
document the changes in total IgE level in relation to changes
in skin test reactivity.

Methods

Subjects

The subjects of this report are participants in a longitudinal
prospective study of childhood respiratory health [8]. A total
of 1246 infants, whose families were members of a health
maintenance organization in Tucson, Arizona, were enrolled
at birth between May 1980 and October 1984 in the Tucson
Children’s Respiratory Study. Detailed health questionnaires
were completed at regular intervals. Total serum IgE
determinations and allergy SPTs were performed at ages 6
and 11 years. The analyses of this study are limited to children
who had SPTs at age 6 and/or age 11 years (n5 828) or, for
most of this report, to children who were skin tested at both
ages for the same six allergens (n5 642, matched aeroallergen
group). To assess any influence of ethnicity, the children were
divided into two groups based on parental ethnicity: those
with two Hispanic parents (11.8%) and those with at least
one Anglo parent (81.6%). The remaining children of non-
White and other mixed ethnicities were not included in the
ethnicity analyses because of low subject number (n5 54).
Informed consent was obtained from parents of participating
subjects, and the study was approved by the Institutional
Review Board of the University of Arizona.

Serum immunoglobulin E levels

Serum IgE levels were assayed by Phadebas radioimmuno-
sorbent test using commercially available kits (Pharmacia
Diagnostics, Piscataway, NJ, USA) as previously described
[9]. At ages 6 and 11 years, peripheral blood samples for total
serum IgE determinations were drawn from participating
children (n5 532 and 600, respectively). For the samples
within each time-point, IgE levels were unrelated to collection
age. All samples were assayed in duplicate and results
expressed as IU/mL.

Allergy skin prick tests

At age 6 years, extracts of seven common aeroallergens in the
Tucson area and diluent were obtained from Hollister-Stier
Laboratories (Everett, WA, USA) including: house dust mix
(1 : 10 w/v), Alternaria alternata (1 : 100 w/v), Bermuda grass
(Cynodon dactylon, 1 : 20 w/v), careless weed (Amaranthus
palmeri, 1 : 20 w/v), and olive (Olea europaea), mesquite
(Prosopis glandulosa) and mulberry trees (Morus alba) (1 : 20
w/v). Allergy SPTs were performed at age 6 years in 761

children (except mulberry tree antigen, which was applied to
731 subjects). Testing to the same allergens from the same
supplier was repeated at age 11 years in 709 children, except
that testing with house dust mix was discontinued after 96
subjects. Cat hair (10 000BAU/mL) and Dermatophagoides
farinae (30 000AU/mL) were added to the testing at age 11
years and applied to 626 children. Children tested to the same
allergens at ages 6 and 11 years (Alternaria, Bermuda grass,
careless weed and olive, mesquite and mulberry tree allergens)
served as a matched aeroallergen group of 642 subjects. All
tests were read at 20min and the sizes of the weals elicited by
each allergen were recorded as the sum of the 2 diameters at
right angles to each other (mm). Weal sizes of 3mm or more
after subtraction of diluent control size were considered
positive.

Statistical analyses

Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) for UNIX (SPSS
Inc., Chicago, IL, USA), version 6. Total serum IgE values
were log-normally distributed and the results expressed as
geometric mean IgE (IU/mL). Incidences per 5-year period
were calculated for the two age periods 1–6 and 6–11 years.
Assuming no development of skin test reactivity to aeroaller-
gens in the first year of life, the average time span for the skin-
tested children was 5.3 years for the first period and 4.6 years
for the second period. These spans were rounded to 5 years
each for comparison purposes. A P-value o0.05 (two-tailed)
was considered statistically significant for all tests except in
the case of multiple comparisons, for which a Bonferroni
P-value was calculated.

Results

Prevalence of positive skin test reactivity
at ages 6 and 11 years

Immediate skin test responsiveness to aeroallergens was
common in the children of this study who were born and
raised in the semiarid southwestern US environment of
Tucson, Arizona. At age 6 years, 38.6% of the 761 children
skin tested had a positive skin test reaction to at least one of
the seven local aeroallergens. At age 11 years, prevalence of
skin test reactivity was 58.1% in 709 children tested with eight
allergens. For the group of 642 children with the same six skin
tests applied in both years (referred to as the matched
aeroallergen group), prevalence was 39.7% for positive skin
tests at age 6 years and 54.6% at age 11 years. Of children
who were skin test negative at age 6 years, 30.2% (117 of 387)
became skin test positive by age 11 years. Thus, the acqui-
sition of positive skin test reactivity status at age 11 years for
children skin test negative at age 6 years was about 80% of
that for acquisition during the age period before 6 years. Of
the children who were skin test positive to at least one
allergen at age 6 years, 91.7% (234 of 255) were also positive
at age 11 years.
Changes with age in the number of positive skin tests for

the matched aeroallergen group (n5 642) can be seen in
Table 1. Overall, the prevalence of monosensitization
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(sensitization to one allergen) was similar at ages 6 and 11
years (115 (17.9%) and 112 (17.4%), respectively). However,
this similarity did not include many of the same subjects: at
age 11 years, new monosensitization was common (54%, 61
of 112 children) and this increase was offset in part by age 6
years monosensitized individuals who remitted (12 of 115,
10.4%) but also by children moving from single (at age 6
years) to multiple sensitization at age 11 years (61 of 115,
53.5%), leaving only 42 who remained monosensitized at
both ages. The prevalence of two positive tests increased by
21% (from 8.6% to 10.4%) and the occurrence of three to
four and five to six positive tests approximately doubled by
age 11 years. Nevertheless, while the number of sensitizing
allergens increased for some subjects, the number decreased
for others. The percent of children remitting reactivity to one
or more allergens was greatest among those with the most
skin tests (48.4% (15 of 31) of subjects in five to six positive
skin test group).

Relation of longitudinal change in skin test reactivity
to total serum immunoglobulin E

Geometric mean total serum IgE levels increased significantly
from 36.8 IU/mL (95% confidence interval (CI)5 31.1–43.7)
at age 6 years to 62.3 IU/mL (95% CI5 53.0–73.3) at age 11
years, Po0.001. Children who completely remitted in skin
test reactivity between ages 6 and 11 years were compared
with those with persistent reactivity (either positive or
negative) and those who gained reactivity (to any allergen)
between ages 6 and 11 years. Table 2 shows that the skin test

remitting and persistent groups had equivalent total IgE
levels at age 6 years but differed by age 11 years, with the
persistent group increasing approximately 2-fold. The remit-
ting group did not decrease in total IgE, however, but instead
stayed at a plateau level. Subjects who developed new
reactivity at age 11 years had higher IgE levels at age 6 years
than subjects who remained skin test negative but lower than
the two groups described above (who were already skin test
positive at age 6 years). The newly reactive group showed a
similar percent increase in IgE levels with age to the persistent
group. The persistently negative group did not increase in IgE
level between 6 and 11 years.

Incidence and remittance of individual allergen
responses during two age periods

Although the age span of the early period (0–6 years) is not
precisely equivalent in length to the 5-year later period (6–11
years), it is well documented that little to no skin test
reactivity to aeroallergens is detected in the first year of life [6,
10]. Thus, for comparing incidences, the two age periods
are considered roughly equivalent in length, providing two
5-year incidence rates (Figs 1a and b). The rank order of
5-year incidence rates for the individual allergens during the
first period from highest to lowest was Bermuda grass4
Alternaria4olive4careless weed4mesquite4mulberry. The
rank order of incidence in the second period was strikingly
different (Fig. 1b). Olive was the most frequent sensitizer and
had an incidence rate about 2-fold greater than that of the
early period. Mesquite and careless weed acquisition rates
also approximately doubled those of the early period. In
contrast, Bermuda was fourth and Alternaria fifth during the
second period, and the incidence rates were lower for both of
these antigens compared with the early period. Mulberry
sensitization increased modestly in the second period but
remained in sixth place (Fig. 1b).
Although not many subjects remitted from being skin test

positive to completely skin test negative during the second
period (8.2%), remittance rates for individual allergens were
high, varying from 19% to 49% (Fig. 1c). The rank order for
remittance was mulberry4mesquite4careless weed4
olive4Alternaria4Bermuda, the reverse order of early sen-
sitization. Remittance rates for mulberry, careless weed,
mesquite and Alternaria did not vary by age 6 years weal size;
children with larger weals were equally likely to remit
completely compared with children with smaller weals. For

Table 1. Longitudinal change in number of positive skin tests*

Age 6 years skin test groups:

number positive (n)w

Age 11 years skin test groups: number

positivez

0 1 2 3–4 5–6

% of age 6 years skin test group

0 (387) 69.8 15.8 5.4 7.2 1.8

1 (115) 10.4 36.5 16.5 24.3 12.2

2 (55) 14.5 5.5 20.0 36.4 23.6

3–4 (54) 1.9 7.4 25.9 40.7 24.1

5–6 (31) 0 6.5 6.5 35.5 51.6

*Analysis limited to subjects in the matched aeroallergen group (n5 642).

wNumber of positive skin tests at age 6 years, n in each group.

zNumber of positive skin tests at age 11 years.

Table 2. Total serum IgE by skin test group at ages 6 and 11

Total serum IgE (IU/mL)

Skin test groups* Age 6 years Age 11 years

Age 6 years Age 11 years N Geometric mean (95% CI) N Geometric mean (95% CI)

Neg Neg 198 15.9 (12.9–19.7)* 229 17.3 (13.8–21.6)*

Neg Pos 82 26.3 (18.8–36.9)* 99 71.0 (51.7–97.4)

Pos Neg 14 81.4 (41.3–160) 18 79.6 (43.3–146)

Pos Pos 166 110 (88.6–137) 200 233 (195–279)*

Pos, positive for any matched allergen; Neg, negative for matched allergen; CI, confidence interval.
*Significantly different from all other groups at the same age, P5 0.05.
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Bermuda and olive allergens, weal sizes of 6–8mm were
similar in remittance to those of 3–5mm. Only the largest
weal sizes (48mm) were less likely to remit: for Bermuda,
remittance for age 6 years weal sizes of 3–8mm was 31.0%
and for weal sizes 48 mm it was 10.2%, Po0.001; for olive,

remittance for age 6 years weal sizes of 3–8mm was 33.9%
and for weal sizes 48 mm it was 9.1%, P5 0.02.

Prevalence of individual allergen responses

The prevalence of individual allergen responses at age 11
years resulting from the incidence and remittance rates
described above are shown in Table 3. Despite a relatively
low incidence rate of sensitization to Bermuda grass pollen
between ages 6 and 11 years, responses to this allergen
remained the most prevalent at age 11 years. Alternaria
responses, however, fell in rank from second at age 6 years to
fifth at age 11 years. Olive responses became more prevalent,
moving in rank from third to second, and careless weed and
mesquite also moved up in prevalence.
Although not included in the matched aeroallergen group,

sensitization to house dust mix had the lowest prevalence
of all allergens at age 6 years, 4.6% (n5 761). Similarly, of
the 96 children tested to house dust mix at age 11 years, only
6.3% were positive. Prevalence of responses to D. farinae at
age 11 years was low, 14.9% (n5 626), ranking sixth of eight
allergens tested. Sensitization to cat hair at age 11 years was
the lowest of all allergens, 5.1% (n5 626). There was no
difference in sensitization to cat hair between those children
with (3.1%, n5 160) vs. those without indoor cats (5.9%,
n5 455), P5 0.2.

Prevalence by gender and ethnicity

Gender differences for sensitization to aeroallergens were
relatively minor but reached a Bonferroni-corrected signifi-
cance level (P5 0.008) for Bermuda and for any skin test at
age 6 years only, with boys having increased reactivity over
girls (Table 3). The rank order of individual allergen
responses was similar by gender at both ages 6 and 11 years
(Table 3). The prevalence of skin test reactivity in Hispanic
children did not differ significantly from that in children with
at least one Anglo parent at age 6 years (35.0% vs. 40.3%,
respectively, P5 0.4) or age 11 years (45.0% vs. 55.9%,
respectively, P5 0.07) in the matched aeroallergen group.

Contribution of persistent vs. new sensitization
to prevalence at age 11 years

Figure 2 illustrates the contribution of persistent vs. new
sensitization to age 11 years prevalence for each allergen. For
Bermuda and Alternaria, subjects with persistent skin test
reactivity made the major contributions to the age 11 years
prevalence, whereas subjects with new sensitizations were the
major contributors for the other four allergens.

Discussion

Immediate skin test reactivity to common environmental
allergens provides a valuable aid to physicians in diagnosing
and treating allergic conditions. Factors other than allergic
symptoms, such as gender and age, have been shown to
influence skin test reactivity prevalence [11, 12]. The study
described herein extends our understanding of skin test
reactivity by demonstrating the degree to which longitudinal

Fig. 1. Incidence and remittance of individual allergen immediate skin test
responses in children. (a) Incidence for early 5-year period (ages 1–6
years); group n5 642. (b) Incidence for later 5-year period (ages 6–11
years); for Berm n5 510, Alt n5 581, Olv n5 592, C Wd n5 611, Mesq
n5 619, Mulb n5 594. (c) Remittance by age 11 years of skin test positive
reactions present at age 6 years; for Berm n5 132, Alt n5 60, Olv n5 49,
C Wd n5 30, Mesq n5 22, Mulb n5 25. Berm, Bermuda grass; Alt,
Alternaria; C Wd, careless weed; Mesq, mesquite and Mulb, mulberry.
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variation in reactivity to individual aeroallergens occurs
during childhood and by documenting variation in both
incidence and remittance. The findings suggest that responses
at one time-point in a given individual are not necessarily
reflective of either future or past reactivity.
Although sensitization to foods is generally regarded as

peaking and then waning during the first 1–2 years of life
[5], a concept has emerged that aeroallergen sensitizations
commence close to the second or third year of life and
continue to increase or persist thereafter for many years [6].
Previous cross-sectional studies have reported age-related
increases in prevalence of skin test responses through this
age period and continuing into at least the third decade of
life [11]. Considering aeroallergen skin test reactivity as a
dichotomous variable (positive or negative), our study
supports such a concept. The predicted age-related increase
in skin test prevalence was indeed apparent from ages 6 to
11 years.
In contrast, examination of the skin test data for individual

allergens shows that many dynamic changes occur, with both
increase and loss of sensitization to the individual allergens.
Skin test responses to specific allergens differed in acquisi-
tion rates during the second vs. the first 5-year period. New

sensitization to Alternaria and Bermuda was much greater in
the first age period compared with the second, whereas the
opposite was true for olive, mesquite and careless weed, with
mulberry having similar rates during both periods. These last
four allergens are considered more seasonal than Bermuda
and Alternaria in this locale [13]. Early sensitization to these
allergens occurred primarily in those children who also gained
sensitivity to the perennial allergens. Thus, it appears that
peak rates of acquisition to perennial allergens occur earlier in
life and only children with a general increased susceptibility to
becoming sensitized developed sensitization to the seasonal
allergens by the age of 6 years.
At age 11 years, skin testing to house dust mix was replaced

by testing to D. farinae because the low prevalence of positive
responses to house dust mix at age 6 years may have indicated
that house dust mix did not contain enough dust mite allergen
to detect sensitization to dust mites. Indeed, using all
available skin test data, the responses to house dust mix
were examined to determine if they were due largely to D.
farinae. Prevalence of D. farinae responses at age 11 years was
14.9% compared with 6.6% for house dust mix, but these
data were obtained from separate groups of children and thus
direct determination of whether the house dust mix positive
children were all positive for D. farinae (or vice versa) at the
same time-point was not possible. However, it appears that
this is likely not the case in that of the 30 children positive to
house dust mix at age 6 years and tested for D. farinae at age
11 years, only 10 (34.5%) were positive for D. farinae at age
11 years. This frequency was similar to those seen for children
sensitized to the other allergens tested at age 6 years: response
frequencies to D. farinae at age 11 years for children who
were skin test negative to house dust mix at age 6 years but
skin test positive to at least one of the other allergens ranged
from 23.3% (for Bermuda) to 32.1% (for careless weed).
Skin test reactivity to each allergen showed large remittance

rates during the 6–11-year age period. Bermuda (an allergen
that varies in amount but is in the environment through all of
the seasons) had the lowest remittance rate. Even for this
antigen, 20% of children who were positive at age 6 years
reverted to negative by age 11 years. Remittance rates of the
various allergens were inversely related to the prevalence of
individual allergen responses at age 6 years (see Figs 1a and c)
and were unrelated to the simultaneous acquisition of new
sensitization from ages 6 to 11 years (see Figs 1b and c). These
data suggest that the prevalence at any one time-point is

Table 3. Prevalence of individual skin tests at age 6 and 11 years for matched aeroallergen group and by gender

Allergen

% skin test positive at age 6 years % skin test positive at age 11 years

All, n5 642 Boys, n5 322 Girls, n5 320 P * All, n5 642 Boys, n5 322 Girls, n5 320 P *

Bermuda 28.3 33.2 23.4 0.006 35.4 39.8 30.9 0.02

Alternaria 17.5 20.5 14.4 0.04 21.2 24.8 17.5 0.02

Olive 13.1 14.9 11.3 0.2 31.3 35.7 26.9 0.02

Careless weed 12.0 14.0 10.0 0.1 24.6 28.0 21.3 0.05

Mesquite 10.9 13.7 8.2 0.03 23.8 25.5 22.2 0.3

Mulberryw 8.6 10.5 6.5 0.07 14.0 16.5 11.6 0.07

Anyz 39.7 45.0 34.4 0.006 54.7 58.7 50.6 0.04

*P-value for t-test of boys and girls.

wAt age 6 years, boys n5 313 and girls n5 306 for mulberry.

zPositive to at least one of the six matched aeroallergens.

Fig. 2. Prevalence of persistent and new skin test responses for individual
allergens at age 11 years. Persistent responses are those present at both
ages 6 and 11 years. New responses are those negative at age 6 years and
positive at age 11 years. Each percent skin test positive at age 11 years is
the percent of n5 642. Allergen abbreviations as in Fig. 1.

Sensitization to specific aeroallergens 1567

r 2004 Blackwell Publishing Ltd, Clinical and Experimental Allergy, 34:1563–1569



controlled more by subject-related factors than by environ-
mental levels of allergens.
The differing acquisition rates with age together with

remittances in reactivity in those already positive at age 6
years led to a different rank order of prevalence by age 11
years. Despite a lower incidence in the second 5-year period,
Bermuda remained the most prevalent sensitizer at age 11
years. In contrast, the Alternaria response prevalence fell
behind three seasonal allergens and the response to olive
became the second most prevalent behind Bermuda. These
data emphasize that individual skin test responses at one
point in time do not necessarily reflect the reactivity pattern
that was present at another time, which likely has clinical
implications for the use of skin test responsiveness in relation
to contribution to or prediction of disease and that require
further study.
That the incidence and remittance rates represent temporal

changes (rather than variability in testing) is supported by the
findings of a study by Barbee et al. [7], who assessed the
reproducibility of the SPT reaction by testing 1387 subjects
with Bermuda allergen in two skin areas simultaneously (and
whose methods we have followed precisely). At the first site,
1057 subjects were skin test negative and 1020 were also
negative at the second site (3.5% became positive, ‘incidence’
37/1057) and, at the first site, 330 were skin test positive and
312 were also positive at the second site (5.5% became
negative, ‘remittance’, 18/330). The incidence and remittance
rates reported here are substantially greater than those
occurring by simultaneous testing.
Regional differences in the spectrum of responses to specific

aeroallergens have been documented. It is well established,
for example, that house dust mite (HDM) is a major
sensitizing allergen in many locales worldwide [14–16],
although quite dramatic regional differences have been shown
to occur for sensitization to this allergen and also to grasses
and moulds among children living in environments that dif-
fer in relative humidity and temperature [4, 17–20]. The
prevalence of reactivity to D. farinae was relatively low in our
population compared with those from other locales [13]. The
HDM has been reported to have an absolute survival
requirement for a relative humidity of at least 50% [20].
Relative humidity is often less than this during the year in
Tucson, although microenvironments within houses appar-
ently allow pockets of infestation in at least some households
[21]. Thus, the allergens typically limited to indoor rather
than outdoor environments are not major sensitizing aller-
gens in the Tucson area, possibly reflecting the more open-
to-the-outdoor-environment lifestyle that occurs as a result of
our year-round mild weather.
It was our expectation that mould sensitization would also

have a low prevalence in our population, given our low
relative humidity. However, responses to Alternaria proved to
be prominent at age 6 years, second only to those invoked by
Bermuda grass pollen. Apparently, moulds like Alternaria
become more airborne in dry climates like that of the Tucson
area [22–25]. Although it is possible that there are indoor
microenvironments that foster mould growth, environmental
studies indicate that the major source of indoor concentra-
tions of this allergen is from outdoors [26–28]. The time for
the greatest acquisition rate for this allergen was early in life,
after which that rate fell dramatically. Thus, an early

susceptibility to sensitization that decreases with age occurs
with this allergen despite its continued presence in the
environment. Bermuda grass, a perennial or nearly perennial
allergen in our environment, showed a pattern similar to that
of Alternaria. The importance of this issue is emphasized in
our own recent finding that age 6 years skin test reactivity to
Alternaria was more reflective of the association with asthma
diagnosed after age 6 years than was reactivity at age 11 years
[4]. Studies by Peat et al. [3] also indicate that the age of
sensitization is critically important in the degree of risk for
allergic disease. Further studies are needed for other allergy-
related syndromes and allergen sensitization patterns in this
and other locales.
The positive skin test prevalences of 38.6% at age 6 years

and 58.1% at age 11 years are much higher than the reported
prevalence of approximately 18% for 6–11-year-old children
tested with eight allergens at 64 sites throughout the US
during the second (1976–1980) National Health and Nutri-
tion Examination Survey [12] (see Fig. 1) but relatively similar
to those of more recent studies in 8–11-year-old children in
Australia (35–40%) [18] and in 13-year-old children in New
Zealand (43.8%) [29]. These data suggest that allergen skin
test reactivity is increasing in the general population in at
least westernized societies. Separating time-related increases
from regional or methodological differences is difficult;
nevertheless, at least two studies have suggested that such
increases in skin test reactivity have been occurring over (at
least) the last few decades [30, 31].
Although skin test responses have the potential to be

regulated by processes in addition to the amount of specific
IgE present, the close association of total IgE to skin test
reactivity is well known. Total serum IgE increased from ages
6 to 11 years for the group as a whole. However, in subjects
who remained skin test negative, total IgE levels were
equivalent at ages 6 and 11years and were significantly lower
than all other groups at both ages. Among those completely
remitting responsiveness to skin tests between ages 6 and 11
years, IgE was not lower at age 6 years compared with those
not remitting. However, the remitters differed from those
consistently positive at age 11 years (who more than doubled
their geometric mean IgE level). Thus, the relation between
specific IgE contributing to skin test positivity and total IgE
appear to be closely tied in a temporal sense. The data suggest
that changes in total IgE appear to be concomitant with or
follow but do not predict subsequent changes in skin test
reactivity.
In summary, we have shown that children raised in a semi-

arid region of the US southwest had relatively high rates of
skin test prevalence that increased from ages 6 to 11 years.
Boys had higher prevalence than girls had at age 6 years.
Responses to perennial allergens were most prevalent at age 6
years, with Bermuda grass pollen in first place and Alternaria
responses second, although the perennial indoor allergen, D.
farinae, was not a major allergen in this locale. Despite an
overall increase in skin test reactivity from ages 6 to 11 years,
remittance rates for all individual allergens during this period
were high, demonstrating a limitation of single time-point
skin test data. Among those gaining skin test reactivity,
Bermuda and Alternaria incidence rates were lower in the
second 5-year period than in the first and support the concept
that perennial allergens initiate sensitization earlier in life.
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Those remaining skin test negative at ages 6 and 11 years
had significantly lower IgE levels at both ages. The studies
emphasize that skin test reactivity at more than one time-
point during childhood together with IgE assessment provides
a more complete characterization of allergen sensitization
status in childhood.
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