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Stundurdized questions were put to the parents of 530 children, referred consecutively ,fot 
evuluation of asthma, to determine which features in the history were associated with house-dust 
mite allergy. Bronchial challenge tests performed on 19 of the children confirmed that there is a 
highly signijicant association between a positive skin prick test and a positive bronchial 
challenge test to Dermatophagoides farinae mite antigen. One hundred and eighteen (23Ye) of 
the children hud positive prick tests to the mite. There is a highly significant association between 
u positive prick test to mite and a history thut the subject’s respiratory symptoms become worse 
when there is exposure to domestic activity that stirs up house dust (vacuuming, dusting, 
sweeping, making the bed, or shaking out blankets) or that the symptoms improve when out of 
doors. Seasonal variation and other features in the history are of little value in distinguishing 
mite-sensitive from mite-insensitive asthmatics. Although the 48 whose only positive prick test 
reaction was to mite had sigmficant worsening of asthma during the colder months compared 
with the remainder, most mite-positive subjects had multiple allergies and had no characteristic 
seasonal pattern. The presence of a positive prick test to mite was not associated with 
aggravation of asthma either at night in bed or in the morning on awukening. A history similar 
to that of mite-sensitive subjects was elicited in those with a positive prick test to house dust. A 
positive history of house dust or house-dust mite allergy in asthmatics is one in which 
respiratory symptoms become worse during domestic activity that stirs up house dust or improve 
when outdoors. (.I ALLERGY CLIN IMMUNOL 71:21, I983 .) 

House-dust mite allergy is known to be an impor- 
tant cause of asthma in childhood. In some series, as 
many as 85% of child asthmatics have been reported 
to have a positive prick test’ and 87% a positive bron- 
chial challenge test2 to house-dust mites. Since most 
mite-sensitive asthmatics can be improved by making 
their bedroom dust-free,3z 4 and since hyposensitiza- 
tion with mite extract seems beneficial in some stud- 
ies,g it is desirable to know in which children one 
should suspect house-dust mite-induced asthma. 
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The importance of the history in making the diag- 
nosis of mite allergy in asthmatic children is well 
recognized,fi-‘O but there is uncertainty as to what 
exactly does constitute a positive history of mite al- 
lergy. It is variously held that such patients have pe- 
rennial symptoms, 3, g, ‘i-l3 that they are often worse 
during the heating season,14x l’ that they have exacer- 
bation of symptoms in bed at night,“, i1-i3, I6 that they 
are worse in the early morning,‘, ” or that they have 
aggravation of symptoms when exposed to domestic 
activities such as house cleaning,” dusting and vac- 
uum cleaning,g sweeping,12 or making the bed.‘*, I7 
To find exactly which features in the history, if any, 
are characteristic of mite allergy, we therefore put 
standardized questions to parents of a large group of 
asthmatic children and compared the answers with the 
result of a prick skin test with mite antigen. 

A good correlation between prick skin tests and 
bronchial challenge tests with mite extract has been 
reported,2 and we decided to verify, in a small group 
of our own subjects, that this was so. 
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TABLE I. Association between the response to 
the prick test and the response to the bronchial 
challenge test using 1% D. farinae extract 
for both (p = 0.004) 

Mite bronchial challenge test 

Positive Negative 

No. % No. % 

Mite prick test 
Positive 
Negative 

IS 93.X I 6.2 
0 0.0 3 100.0 

METHODS 
Population 

Those studied were all the children who were newly re- 
ferred to our allergy clinic from 1977 through 1980 and 
were said to have had recurrent wheezing or asthma. The 
study group consisted of 530 children (328 boys and 202 
girls) ages 1 to I6 yr (mean age 6.4 yr). who were seen 
consecutively. 

History 

A trained interviewer asked the parents standardized 
questions about the following features: whether or not their 
child had wheezing, coughing, nasal obstruction, rhinorrhea, 
sneezing, or itching of the noseIS; whether any of the symp- 
toms were worse in bed at night, in the morning on awaken- 
ing, or when exposed to house cleaning activities that in- 
cluded vacuuming, sweeping, and dusting; whether they 
improved when out of doors; and during which months, if 
any. the symptoms tended to be worse. In the course of the 
study it was decided to include a question about symptoms 
during other domestic activities that could result in mite dust 
becoming airborne; 285 children seen consecutively were 
asked whether symptoms became worse when the bed was 
made or blankets were shaken out. 

To determine whether information obtained by an experi- 
enced physician under usual clinical conditions might bring 
to light other associations between mite sensitivity and fea- 
tures in the history (beyond those indicated by the epidemi- 
ologic methods we used), a pediatric allergist requestioned 
95 of the parents, this time together with their children. 
Because histories given by young children are often unreli- 
able, the combined interviews were limited to subjects who 
were 7 yr of age or older. This subgroup of older children 
who were questioned in the company of their parents repre- 
sents all such subjects that had been referred to one allergist. 
History taking was concluded before skin prick testing 
commenced. 

Tests 

Skin t~srs. After all history taking was completed, skin 
prick tests were performed with the following allergen ex- 
tracts: I c/ De~nor(~~hagoidpsf~rinne (Bencard), a mite that 
is prevalent in our area’? concentrated house dust (Ben- 

card); 5% extracts of dog, cat, and other animal danders 
(Bencard); 5% extracts of molds (Greer): and 25 .OOO Noon 
units/ml of pollens that are airborne in our province (Greer) 
The resulting wheal was measured in 20 min; a positive tcbt 
was one with a diameter 2 mm greater than that of the 
control. 

Browhitrl chrrllengr tes/s. To asccrtam th<lr rherc I\ ~I 
positive association between the results of prlch and hron 
chial challenge tests, we studied I9 patient> 7 11. ot age 4)1 
older who fulfilled the following conditions: ;i hl\toc> \ug 
gesting mite allergy (worsening of symptom\ In the \rin 
ter,“. “at night in bed: “, ” l:‘. ” in the mornlnp on awaker~ 

ing,‘. I2 or during domestic activity that \tm up due” I-’ 
or improvement when out of doors). modcr;rtc to \c\crc 
recurrent asthma, and consent to babe the hr~\nchlal chal 
lenge test. Increasing concentration5 of .tcro\oll/cd I) 
/brimte extract were administered by Wright ncbuli/cr md 
mask, according to rhe protocol of Killian cl .!I .“’ w[Itl 
minor modifications.Y’ A positive response ua\ recorded LI 
the forced expiratory volume in I set decreased ?O’i L\ hen 
the child inhaled I% D. jixime extract. or le\\rr \frcngth. 
for 120 sec. 

Statistical analysis 

The chi square test with Yates’ WIT~C~I~ ha uwl 
throughout, except in two subgroups: in rhohe who were T 
yr of age or older and in those who had a bronchial chal- 
lenge test. In these subgroups, Fisher‘s cxac~ te\! ~a\ em 
ployed because of the small numbers. 

RESULTS 

The skin prick test was positive to 11 ,!tr~~crc, ttl 
23%, to house dust in 29’5, to either D. ,f~rrintru or 
house dust in 40%, and to one or more of all the 
inhalant allergens tested in 65%. In 44 of the total 
group of 530 subjects, the prick test to D. ,tbinw with 
the only one that was positive. 

Bronchial challenge tests were performed with 1). 
,furinae extract on 19 subjects, I6 with positive and 
three with negative skin tests to the same allergen. 
The severity of asthma in the two subgroups was the 
same. All but one of those with a positive prick test 
also had a positive bronchial challenge test. None ot 
the three with a negative prick test to mite had a 
positive bronchial challenge test (Table I). This con- 
firms the strong positive association between the re- 
suits of prick and bronchial challenge tests to mites 
reported by others.“, 22 

In the 285 subjects who had been asked all the 
questions, there was a highly significant association 
between a positive prick test to mite and aggravation 
of nose or chest symptoms during domestic activity, 
such as vacuum cleaning, sweeping, dusting. shaking 
out blankets, or making the bed, procedures known to 
stir up large numbers of fine dust particles that are rich 
in mite antigen.2” One third of those with a positive 
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prick test to mite were said to have been noticeably 
worse in one or more of these circumstances (Fig. 1, 
LI). A similar proportion, noticing worsened symp- 
tams, was found in those with an additional or separate 
sensitivity to house dust (Fig. 1, b). The percentage 
increased to 46% when the child was 7 yr of age or 
older and was included in the interview, and when the 
history was elicited by a pediatric allergist (Fig. 1, c). 

An additional question, whether symptoms im- 
proved when the subject is out of doors, increased the 
proportion of affirmative responses among mite- 
sensitive subjects to 50% in the whole group (Fig. 2, 
(1) and to 62% in the subgroup questioned by the 
allergist (Fig. 2, c). In this subgroup, affirmative re- 
sponses increased by 35% in mite-sensitive subjects 
and by only 13% in mite-insensitive subjects, suggest- 
ing that it is a useful question to ask in a clinical 
setting. In the whole group, by contrast, there was an 
equal increase in affirmative responses from mite- 
insensitive (52%) and mite-sensitive (50%) subjects, 
indicating that the standardized question as asked by 
our trained interviewer was of no value for distin- 
guishing between the two. 

In neither the whole group (Tables II and III) nor in 
the subgroup questioned by the allergist (Table IV) 
was there a significant difference between those with 
positive and negative prick tests to mites as regards 
aggravation of nose or chest symptoms when in bed at 
night or on awakening in the morning. 

Aggravation of asthma during the colder months 
was significantly more frequent in the 4% who had a 
positive prick test only to mite than in the remainder 
of the whole group (Table V, top). However, if the 
whole group was divided into those with a positive 
mite prick test and those with a negative mite test, 
there was no difference between the two. Approxi- 
mately one third in each were said to have their worst 
asthma between October and February (Table V, 
top). Nasal symptoms and cough also were no worse 
in the winter in mite-sensitive than in mite-insensitive 
subjects. 

In addition, perennial asthma was no more charac- 
teristic of mite-sensitive than of mite-insensitive 
asthmatics, asthma was said to be equally severe all 
year round by as many with a negative as with a 
positive test to mite (Table V, bottom). This result 
was the same for nasal symptoms and cough and was 
not altered by including house dust-positive with 
mite-positive subjects (Table V, bottom). 

DISCUSSION 

The skin prick test appears to be a sufficiently reli- 
able indication of bronchial allergy to be used in an 
epidemiologic study of mite-sensitivity in children 

Mite Mite or 
House Dust 

Mite 

100 

E 

Both 
Pos Neg Pos Neg Pos Neg 

g.* * 80 
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FIG. 1. Association between the results of prick testing 
and a history of aggravation of nose or chest symptoms 
during domestic activity such as vacuuming, dusting, 
sweeping, making the bed, or shaking out blankets in 285 
consecutively referred asthmatic children (a and b) and in 
a subgroup of 95 asthmatic children 7 yr of age or older 
who were questioned by an allergist (c). 
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FIG. 2. Association between the results of prick testing 
and a history of aggravation of nose or chest symptbms 
during domestic activity such as vacuuming, dusting, 
sweeping, making the bed, or shaking out blankets, or 
improvement of symptoms when out of doors, in 285 
consecutively referred asthmatic children (a and b) and in 
a subgroup of 95 asthmatic children 7 yr of age or older 
who were questioned by an allergist (c). 

with asthma. Warner’ reported a 94% correlation be- 
tween prick and bronchial challenge tests with 
house-dust mite extract, and Cavanaugh et al .22 found 
a similarly strong association. Our findings support 
the conclusion that asthmatics with a positive prick 
test to mites usually (and those with a negative prick 
test infrequently) have a positive response to a bron- 
chial challenge test with this allergen. Although bron- 
chial allergy to mite does not necessarily mean that 
this allergen is the cause of the patient’s asthma, it is 
likely that mite-induced symptoms are more common 
in asthmatics with than without such allergy. 
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TAME II. Association between features in the history and results of mite skin testing in 530 
asthmatic children* 

Mite prick test 

Svmtioms 

Positive Negetive 
-~ 

No. 96 No. % p value 

Worse in bed 
Nose+ 

Ye5 
NO 

Chest+ 
Yes 
No 

Worse on awakening in A.M 

No@ 
Yes 
No 

Chest+ 
Yes 
No 

Better outside 
Nose+ 

Yes 
No 

Chest: 
Ye5 
NO 

Worse dusting 
Nose+ 

YCS 

No 
Chestt 

Yes 
NO 

Worse making beds! 
Nose 

YL’S 
No 

Chest 
Ye\ 
No 

32 
x5 

66 
s?. 

44 
73 

34 
84 

22 
Yh 

2x 
90 

23 
9s 

IS 
IO3 

II 
53 

8 
56 

27.4 
72.6 

5s.s 
44.1 

37.6 
62.4 

28.8 
71.2 

IX.6 
XI.4 

‘3.7 
76.3 

19.5 
80.5 

12.7 
87.3 

17.2 
82.8 

12.5 
X7.5 

II8 
282 

22 
179 

I21 
278 

103 
297 

51 
349 

69 
331 

60 
340 

39 
361 

I3 
208 

I2 
209 

‘9.5 
70.5 

55.3 
44.8 

30.3 
69.7 

2.X 
74.3 

I2 8 
x7.3 

17.3 
x2.x 

IS.0 
X5.1) 

0.8 
Y0.3 

5.‘) 
04.1 

5.4 
94.6 

I) 738 

I) Y7Y 

0 I70 

II sxo 

0 142 

0. I46 

0.304 

0.45 I 

0 cnr, 

o.w4 

*parents were asked whether symptoms worsened when the bed was made (or blankets were shaken out) in only the last 285 children. 
iData missing in 12 cases 
#Data missing in 13 casts. 
PData missing in 14 cases. 
11285 consecutive cases. 

The preeminence of respiratory symptom aggrava- gen and small enough to enter the bronchi can be 
tion during domestic activity that stirs up house dust, collected from the air during vacuuming, sweeping, 
as an indication of house dust or house-dust mite al- and bed making. Some parents notice worsening of 
lergy, has been appreciated by few physicians” and the child’s symptoms during only one of these ac- 
has not previously been shown in a study on house tivities and not during any other. Therefore a positive 
dust- or mite-induced symptoms. Tovey et a1.‘3 have history of mite allergy is more likely to be elicited if 
demonstrated that no mite antigen-containing parti- the history includes all of these domestic activities 
cles are detectable in the air of undisturbed rooms but (Fig. 1) than any one or two of them (Tables II and 
that large quantities of fecal pellets rich in mite anti- III). Improvement in symptoms when out of doors is a 
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TABLE III. Association between features in the hist’ory and results of house-dust and/or mite skin 
testing in 530 asthmatic children* 

House dust and/or mite prick test 

Positive Both negative 

Symptoms No. % No. % p value 

Worse in bed 
Nose* 

Yes 
No 

Chestt 
Yes 
No 

Worse on awakening in A.M. 
Noses 

Yes 
No 

Chest? 
Yes 
No 

Better outside 
Noset 

Yes 
No 

Chest? 
Yes 
No 

Worse dusting 
Noset 

Yes 
No 

Chest? 
Yes 
No 

Worse making beds// 
Nose 

Yes 
No 

Chest 
Yes 
No 

59 28.6 91 
147 71.4 220 

120 58.0 167 
87 42.0 144 

68 33.2 97 
137 66.8 214 

54 26.1 83 
153 73.9 228 

3.5 16.9 38 
172 83.1 273 

48 23.2 49 
1.59 76.8 262 

42 20.3 41 
165 79.7 270 

26 12.6 28 
181 87.4 283 

16 
104 

15 
105 

13.3 8 
86.7 157 

12.5 5 
87.5 160 

29.3 
70.7 0.957 

53.7 
46.3 0.385 

31.2 
68.8 0.707 

26.7 
73.3 0.959 

12.2 
87.8 0.169 

15.8 
84.2 0.044 

13.2 
86.8 0.041 

9.0 
91.0 0.249 

4.8 
95.2 0.019 

3.0 
97.0 0.004 

*Parents were asked whether symptoms worsened when the bed was made (or blankets were shaken out) in only the last 285 children. 
7Data missing in 12 cases. 
$Data missing in 13 cases. 
$Data missing in 14 cases. 
j/285 consecutive cases. 

feature in the history that has not previously been dren of all ages; (2) the allergist invariably inter- 
studied to our knowledge. It appears to be a useful viewed the child who experienced the change in 
additional item for an allergist to elicit from older symptoms as well as the parents; and (3) the allergist 
children (Fig. 2, c) but fails to discriminate between phrased the question so that instead of it being a gen- 
mite-sensitive and mite-insensitive subjects when era1 one, it would apply to situations that the child 
asked by trained interviewers in the way it was asked might remember. It is unlikely that bias was intro- 
in our study (Fig. 2, a). Possible reasons for this duced by the allergist using questions that had not 
discrepancy include (1) the allergist questioned older been standardized, since all questioning was com- 
children, whereas the whole group comprised chil- pleted before skin testing was commenced. Any 
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TABLE IV. Data for a subgroup of 95 asthmatic children 7 yr of age or older who were questioned 
by an allergist 

Mite prick test 
__--. -.-.- -_... -.- 

Positive Negative 
__I_- ,___.--. 

Symptoms No. % No. % p value 

Worse in bed 
Nose 

Yes 
No 

Chest 
Yes 
No 

Worse on awakening in A.M. 
Nose 

Yes 

NO 

Chest 
Yes 
No 

Better outside 
Nose 

Yes 
NO 

Chest 
Yes 
No 

Worse dusting 
Nose 

Yes 
No 

Chest 
Yes 
No 

Worse making beds 
Nose 

Yes 
NO 

Chest 
Yes 
No 

I 2h.Y IY 17.5 0 ix3 
19 73. I so 72.5 

I 3 31.7 28 24.0 
13 h8.3 31 75.9 0 2.3, 

II. 37.5 20 ‘, , ‘7 Lb.... 
14 h2.S 49 17.1 Ii 092 

3 23.5 13 2x.2 
12 76.5 5h 71.x l!.-t?k 

b 33.0 h 4” 1 
20 77.0 ho Y0.Y iI 1177 

5 19.2 X I I.h 
21 80.8 hl 88.4 0 257 

7 a.9 13 18.9 
19 73.1 56 81.1 0 ‘7.5 

7 26.9 b x.,7 
IY 73. I 63 91.3 iI 02X 

4 15.4 2 -. 79 
22 84.6 67 9’1. I (,.1)45 

2 1.7 I 1.3 
24 02.3 t-38 98.6 IJ. IX0 

--.-- -.-.-.- -.-..--- 

influence of leading questions or suggestion, if pres- 
ent, would apply equally to those who were sub- 
sequently found to have positive or negative skin 
prick tests. The effect of suggestion seemed to be 
minimal, since the addition of the question about im- 
provement when out of doors increased positive re- 
sponses by 35% in those who were subsequently 
found to have a positive mite prick test and by only 
13% in those with a negative test. 

We are unable to substantiate the widely held belief 
that nocturnal wheezing is typical of asthmatics who 
are allergic to house-dust mites.“, II. 19. I6 In a retro- 
spective survey of 133 asthmatic children, where in- 

formation was abstracted from the clinical notes, 
Warner and Price” found nocturnal wheezing to be 
significantly more common in those with a positive 
than with a negative prick test to mite. They specu- 
lated that nocturnal symptoms predominate in the 
former because mites are found in largest number in 

mattress dust and bedding. Morrison-Smith” also re- 
ported a high proportion of nocturnal wheezing in 
mite-sensitive asthmatics but did not compare this 
with wheezing in a control group. In our prospective 
study of 530 asthmatic children we found that noctur- 
nal aggravation of wheezing occurred in approxi- 
mately half of both mite-positive and mite-negative 
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TABLE V. Association between skin prick tests and noticeable worsening of asthma during the 
colder months (top) and perennial asthma (bottom) 

Asthma worse October to February* 

Yes No 

No. % No. % 

Mite the only positive 13 56.5 10 43.5 
Remainder I p = 164 33.1 331 66.9 0.037 

Mite positive 44 37.3 74 
Mite negative 133 33.3 267 

No. 

Yes 

Asthma equally bad all year* 

No 

% No. % 

Mite positive 50 42 68 58 
Mite negative p = 185 46 215 54 11.523 

Mite or house dust positive 84 41 123 59 
Mite and house dust negative = 151 49 160 51 

I 
p 0.090 

*Data missing in 12 cases. 

groups and suspect that it is due more to diurnal vari- 
ation in bronchial caliber or bronchial irritability than 
to exposure to larger mite numbers. Hetzel and 
Clarke’ found exaggeration of normal circadian rhythm 
in airway caliber in asthmatics, and Cervais et al.‘” 
and others have observed that less allergen is needed 
to induce bronchospasm at midnight than at any other 
time. 

Furthermore, our subjects with a positive mite test 
did not have an increase in early-morning symptoms, 
a feature held by some to be characteristic of mite 
allergy. 1. lZ Hargreave et al. z(i found that the early 
morning is the time of day when bronchial obs~uctio~ 
is greatest in most asthmatics. This feature is particu- 
IarIy marked in those whose bronchi are highly reactive 
to histamine, suggesting that worsening of asthma in 
the morning on awakening is a clinical indicator of 
increase in nonafiergic bronchial responsiveness. 

Our findings are in agreement with those of a pre- 
vious study showing that asthmatic symptoms result- 
ing from the mite component of house dust are likely 
to be more noticeable in the colder months than dur- 
ing the rest of the year. 27 This seasonal aggravation 
seems to depend more on circulation of mite allergen- 
rich dust particles by air currents, such as those gen- 
erated by forced-air heating systems, than on mite 
numbers. There may be little relation between the 
number of intact mites in a sample of house dust and 
its mite allergen content2*; mite antigen PI is more 
plentiful in the smaller particles that become airborne, 
such as mite fecal peflets, than in the mites them- 

selves.‘” In Vancouver, mites are more numerous in 
the warmer months’” but mite-induced symptoms are 
more prevalent in the heating seasonZ7 Although win- 
ter asthma occurred signi~cantly more often in the 
small percentage of our patients whose sole positive 
skin test was to house-dust mite, no seasonal exacer- 
bation was present in the great majority (83%) of 
those with a positive skin test to mite. These subjects 
had additionaf positive tests to other inhalant and pol- 
len allergens that caused some of them to have their 
worst asthma in seasons other than winter. Conse- 
quently, the whole group with a positive prick test had 
a prevalence of winter asthma no different from those 
with a negative mite test. 

A commonly held view is that mite-sensitive sub- 
jects typically have year-round symptoms.“, 9. ‘L I3 
This is also the opinion of Mo~son-Smith,‘i who 
found, in an uncontrolled study of 100 mite-sensitive 
asthmatics, that 72 of them had noticed no seasonal 
difference in their asthma. Our results do not support 
the conclusion that a history of perennial symptoms 
can be used to distinguish mite-sensitive asthmatics 
from others, since we found that similar percentages 
of mite-insensitive and mite-sensitive subjects have 
no seasonal variation. 

Features in the history were similar whether the 
patient was sensitive to mites, house dust, or both. 
The same proportions of mite- and house dust-sensi- 
tive asthmatics have increased symptoms during do- 
mestic activity, nocturnal aggravation is not charac- 
teristic of either of them, and neither has a typical 
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seasonal pattern. The diagnosis of house-dust allergy 
as well as mite allergy is of practical importance. 
since both of them require environmental control 
measures for treatment. These should include making 
the bedroom “dust-free. “X ’ 

In summary, mite-sensitive asthmatics cannot be 
distinguished by any characteristic seasonal pattern of 
symptoms, nor are nocturnal or early-morning aggra- 
vation of asthma useful features for their recognition. 
For epidemiologic purposes, a positive history of mite 
or house-dust allergy is one in which respiratory 
symptoms are worsened during some domestic activ- 
ity such as sweeping. vacuuming, dusting. making 
the bed, or shaking out blankets. For clinical pur- 
poses, improvement in symptoms when the subject is 
out of doors is a useful additional indication of 
house-dust mite allergy. 

We thank Mr. Ronnie Sir.to for computer programming. 
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