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. ; . To evaluate the effect of preventive measures 46 patients, all allergic to house-dust mites
- (D«rmato/)Aagoirf« spp.). were randomly allocated to a study and a control group. According

' to the patients' subjective recordings of symptom score and use of medicine, compared with
the control group, the study group had improved. There was. however, no improvemetit

wheti comparing the objective recordings of morning and evening peak flow and use of
' . medicine, and it is concluded that the preventive measures in this programme are not very

effective for patients allergic to house-dust mites. The reduction in indoor humidity in the
. : , ; / . . : study group was li.Tiited and, as a high indoor humidity is the cause of huge populations of

• house-dust mites in homes, it is einphasized that future progra.nmes of preventive .nea-

_ sures should focus more on damp problems, particularly those .elated to bad housing

, construction. . . .
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As early as 1928 Dekker (6) reported that pre-
ventive measures for ieducing tbe amount of
dust in bedrooms of patients witb bronchial
asthma caused by bouse dust bad an atnazing
effect on the patients.

Later on it was realized (20) that allergens in
house dust are often produced by house-dust
mites {Dermatophagoides spp.), thus enabling a
better rationalization of preventive measures
for reducing exposure to house-dust mites. In
tbis respect the abundant occurrence of house-
dust mites, particularly in bedding (11, 15, 17),
and tbe recognition (2, 10, 18) of low indoor
air humidity as an important limiting factor to
tbe occurrence of bouse-dust mites bave be-
come important knowledge wben setting up
measures to reduce the presence of house-dust
mites in tbe home environment.

Tbe purpose of tbe present study was to
evaluate in a randomised controlled trial, tbe
clinical effect of one such preventive pro-
gramme on adult patients with mite-sensitive
asthma.

PATIENTS AND METHODS

Incident (newly diagnosed) and consecutive
asthma patients were selected for the trial from
among patients attending the out-patient clinic
at Aarbus Municipal Hospital or tbe out-
patient clinic at Silkeborg County Hospital be-
tween December 1979 and March 1981. All
patients were aged 15 years or older, and were
selected as being allergic to house-dust mites
according to tbe following criteria:
1. All bad a positive skin test to extract of

Dermatophagoides pteronyssinus.
2. All were RAST-class 3 or 4 (Pharmacia

Phadebas RAST, range 0-4) to D. pteronys-
siniis.

3. All had a positive bronchial provocation test
when challenged witb extract of D. pteronys-
sinus.

Furthermore, patients with skin test reaction to
other allergens known to occur in tbe indoor
environment, e.g. animal dander and moulds,
were excluded unless, in tbe case of animal
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dander, they bad bad no contact(s) witb tbe
pet(s) in question during tbe last year. Only
patients wbo could be safely treated by a |32-
agonist alone were included, as tbe use of medi-
cine, as mentioned below, was cbosen as one of
tbe variables for clinical assessment.

Tbe patients were included in the trial in
successive order. The initial clinical evaluation
included a standardized interview. After tbis tbe
patients were followed-up witb botne visits every
4 weeks for 24 weeks (Fig. 1). In the first 12
weeks no changes were introduced in tbe pa-
tient bomes. After being randomly allocated to
eitber tbe study or tbe control group, tbe study
group after tbe ftrst 12-week period started on
tbe programme of preventive measures, and all
were followed-up during tbe fmal 12-week
period, after wbicb tbe programme of preven-
tive measures was started in the control group.

All patients declared tbeir willingness to par-
ticipate after baving received a written form
describing tbe aim and extent of tbe investiga-
tion, including tbe possibility of being allocated
to eitber a study or a control group.

Preventive measures

Tbe advocated programme of preventive tnea-
sures cotnprised:
1. Vacuum cleaning of all tnattt esses in tbe

patient's bedroom twice a week.
2. Replacement of all quilts and pillows in tbe

patient's bedroom witb new syntbetic quilts
and pillows irtespective of condition and
type of present bedding.

3. Bed linen sbould be cbanged and wasbed
twice a week. This measure applied to all
beds in tbe patient's bedroom.

4. If necessary, tbe type of flooring in bedrootn
sbould be cbanged, so tbat tbe wbole bed-
room floor is smooth and easy to clean, i.e.
only a linoleum or wooden floor could be
accepted. Tbe bedroom floor sbould be
cleaned twice a week.

5. To reduce indoor air bumidity tbe bedroom
sbould be thorougbly aired for at least 20
min every day, and a window sbould be
half-open for 24 b, just as tbe window in tbe
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living-room sbould be opened at least 20
min every day.

6. If possible, tbe drying of clotbes indoors
sbould be avoided.

No flowers or plants sbould be kept iu tbe
bedroom, and bousebold activities involving
tbe production of water vapour (cooking, batb-
iug, cleaning, washing and drying of clothes,
etc.) sbould be followed by a tborougb airing. At
tbe start tbe ventilation cbannels in batbroom
and kitcben sbould be cbecked and cleaned if
necessary. All patieuts bad access to a vacuum
cleaner, and all measures involving expendi-
ture were paid for by tbe social services.

Clinical assessment

Each patient was equipped witb a Miui-Wrigbt
peak flow meter and instructed in its use. Re-
cordings of morning and evening peak flow
measurements (bigbest of two peak flow read-
ings) were kept tbrougbout tbe 24 weeks (Fig.
1). Every 4 weeks tbe patieuts received a new
terbutaline spray, tbe old one being weigbed
for an objective registration of tbe use of medi-
cine. Furtbermore, tbe patients were instructed
to record symptotn scores regarding tbeir
astbma and tbe frequency of tbeir medicine
intake. Recordings were made botb 24-bourly
aud uigbtly.

patient's mattress and frotn tbe bedroom and
living-toom floors witb a portable vacuum
cleaner witb disposable paper bags. Tbe wbole
upper surface of tbe mattress was vacuumed for
1 min, wbile dust samples from tbe floors were
obtaitied by vacuuming au area of 70 x 70 cm
for 1/2 min in tbe bedroom, just beside tbe
patient's bed, and tbe centre of tbe living-room.
Two patients (botb controls) lived in a one-room
apartment. Here tbe data were obtained as for
tbe bedroom and included in botb tbe sleeping
aud liviug room data.

All dust satnples were processed witbin 5 b of
sampling (for details on processing and count-
ing of mites see (10)). Tbe occurrence of bouse-
dust tnites was establisbed by searcbing a 0.10 g
aliquot of dust for tnites. Wben less tbau 0.10 g
dust was obtained by sampling, tbe counts given
represent estimations of counts in 0.10 g ali-
quots from tbe weigbt of tbe dust sample aud
tbe content of mites iu tbis sample.

Statistics • -

Tbe statistical analysis was performed as Mann-
Wbituey U tests on tbe paired differences be-
tween weeks 1-12 and weeks 13-24 in study
and control groups. All P-values were calculated
on a SPSS-progratnme and represent two-tailed
calculations corrected for ties.

Indoor climate

At tbe third visit (just prior to starting tbe
preventive measures in tbe study group) tbe
liviug babits aud surroundings, i.e. frequency
of cleaning, type and condition of materials,
etc. were registered on a questionnaire. Tbis
interview was repeated at tbe sixtb visit at tbe
end of tbe trial (Fig. 1).

At tbe first visit to tbe patient's bome a
hygrometer aud a tbertnometer were placed in
tbe patient's bedroom to be read morning and
evening for tbe following 7 days. Tbese mea-
suremeuts of temperature and humidity were
repeated for 7 days following each of the six
visits (Fig. 1).

To assess tbe patient's exposure to bouse-dust
mites, dust samples were collected from tbe

RESULTS

A total of 51 patieuts were admitted to tbe trial,
but three were unwilling to participate, one
could uot cooperate wben using only p.̂ -agonist
as treatment, and one moved away during tbe
trial. Tbe remaining 46 patients witb mite-sensi-
tive astbma were randomly allocated so that 23
formed tbe study group, and 23 formed the
control group. In botb groups 7 were female.
Tbe mediau age was 30 (interquartile range
(IQR) = 21-34) aud 29 (IQR = 21-34) years iu
study and control group respectively.

As shown in Table 1 a majority of patieuts
stated at the initial clinical interview that tbeir
astbma seemed worse at nigbt or in tbe tnor-
uiug, and when being indoors at bome. Mote
tban balf stated tbat bedmakiug or bouse dust
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Tahle I

Nnmher of confirmative answers to questions regarding house-dust allergy. Answers were ohtained hefore the patients entered
the present trial
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Tahle 2

Bedroom inventory in the homes of a control and a study
group (23 patients in each) before and after introducing

preventive measures in the study group

Study
week 12
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week 12
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week 24

Control
week 24
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Fig. 2. Median number of days with asthma each month
during the past year reported by 46 patients allocated to a
study and a control group at the initial clinical assessment.

provoked tbeir astbma, and, as sbowu in Fig. 2,
tbere was a clear seasonal variatiou iu tbe
number of days witb astbma eacb montb
tbrougbout tbe year, tbe worst montbs beiug
August, September aud October. In botb
groups 17 of 23 patieuts bad complaints of
rhinitis in addition to tbeir astbma.

Tbe first patient enteted tbe trial in De-
cember 1979, tbe last iu Marcb 1981. As tbe
admittance rate was unevenly distributed witb
respect to montb of entrance (87% entered
from September to February incl.), only 13% of
tbe data were obtaiued from June to August,
implyiug tbat measuretneuts of tbe indoor
climate are largely independent of tbe outdoor
climate (8), and tbat only 10 patieuts (5 iu eacb
group) witb skin reactions to pollens were fol-
lowed-up duriug tbe relevaut pollen season.

Tbe 23 patieuts iu tbe study group adbered
well to tbe programme of preventive measures.
Witbout exceptiou all bad obtaiued uew quilts
aud pillows aud wbeu necessary cbatiged car-
peted bedroom floors to nou-carpeted floors
(Table 2). Altbougb not all bad strictly followed
tbe instructions regardiug frequency of clean-
ing, intensified airing of bedroom and living-
room, and frequency of drying clotbes indoors,
it was obvious tbat the living babits iu tbese
respects bad been drastically cbanged to follow
the advocated scheme (Table 3).

From the bigbest of two peak flow readings
in tbe mornings aud evenings tbe median and
interquartile rauge values were calculated for
weeks 1-12 and 13-24 for eacb patient. Tbere
was no difference between tbe paired differ-
ences iu peak flow morning and evening wben
comparing tbe study and control group (Table
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Table 3

Median and IQR of frequency of cleaning (times/year) and nu.nber of airing hours every day in 23 study and 23 control homes
before and after introducing preventive measures in the study group

Cleaning of
bed linen

Cleaning of
mattress

Cleaning of
bedroo.n floor

Cleaning of
living-room floor

Airing hours
i.i bech'oo.n

Airing hours
in living roo..i

Before (weeks 1-12)

Study group

Median

26

12

52

104

2

0.1

IQR

26-36

2-26

52-104

52-104

0.3-2

0.0-0.2

Control group

Media.1

26

6

52

52

2

0.2

IQR

26-40

1-26

52-75

.52-104

1-8

0.0-0.5

After (weeks

Study group

Median

104

52

104

104

24

1

IQR

52-104

52-104

104-104

52-104

18-24

0.3--1

13-24)

Control group

Median

26

10

52

75

9

0.5

IQR

26-40

1-20

52-lt)4

52-104

1..5-12

0.2-4.0

P

0.0001

0.0001

0.0061

0.8271

0.0001

0.7742

Table 4

Median a.icl IQR for objective clinical assessment (morning a.id evening peak flow and g/month use of terbutaline spray) of a
study and control group (23 patients in each) before and after introducing preventive .neasures in the study group

Peak flow (l/..nn)
morning

Peak flow (l/.ni.i)
evening

Use of terbutaline
(g/month)

Befbre (weeks 1-12) After (weeks 13-24)

Study group Control group Study group Control group

Median IQR Median IQR Median IQR Median IQR

460 400-540 450 380-530 490 420-560 460 390-530 0.3261

470 430-590 475 410-540 490 430-600 490 41(K550 0.8160

0.54 0.26-2.29 0.71 0.42-1.15 0.33 0.09-1.33 0.40 0.14-1.41 0.1630

4), altbougb for tbe morning readings in tbe
study group tbe paired differences tended (P =
0.326) to be better tban iu tbe coutrol group. It
seemed tbat botb groups improved over tbe 24
weeks, tbe control group had au iucrease in
tnoruiug peak flow of 2%, the study group a
corresponding iucrease of 7%. Assuming that
the paired differences of peak flow readings
had a Gaussian distribution (wbicb by probit-
aualysis was almost tbe case) tbe probability (1—

P) of detectiug a real tberapeutic itnprovement
in morning peak flow in tbe study group com-
pated witb tbe control gtoup of 5% aud 10% is
less tbau 0.20 aud 0.01 respectively. Also ac-
cording to tbe otber objective measure of thera-
peutic improvement — tbe use (in g) of tetbu-
taliue spray every 4 weeks during tbe trial - it
seemed tbat botb groups bad improved equally
(Table 4).
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Table 5

Median and IQR for subjective clinical assessment (daily recording of sy.npto.n score and number of terbutaline puffs taken in
24 b and at night separately) of a study and control group (23 patients in each) before and after introducing preventive
measures in the study group. Patients graded the three symptoms: shortness of breath, cough and wheezing on a 0-3 scale

daily. Counts given represent summarized weekly scores

Symptom score
24 h

Sytnptom score
at night

24 h use of
terhutaline

Nightly u.se of
terbutaline

Before (weeks 1-12) After (weeks 1.3-24)

Study group Control group Study group Control group

Median IQR Median IQR Median IQR Median IQR

9.0 5..5-14.5 9.0 3.0-16.5 3.0 1.0-10.5 7.5 2.0-10.5 0.0184

5.0 0.0-8.5 4.0 0.0-9.5 0.5 0.0-4.0 3.0 0.0-7.0 0.0716

3.5 0..5-8.5 2.5 0..5-5.5 2.0 0.0-5.5 2.0 0.0-7.5 0.0332

1.5 0.0^.0 0.5 0.0-2.5 0.0 0.0-1.5 0.0 0.0-2.5 0.1515

- Table 6 _ : .

Median and IQR of mean indoor absolute humidity (g/kg) measured during 7 days, morning and evening, in hedrooms of a
study and control group (23 patients in each) before and after introducing p.'eventive measures in the study group

Week 5

Median IQR

Week 9

Median IQR

Week

Median

13

IQR

Week

Median

17

IQR

Week 21

Median IQR

Week 24

Median IQR

Controls
morntng

morning

^ ^̂  7.2-9.6 8.1 7.fi-8.8 8.0 7.3-8.9 7.6 7.3-9.0 8.4 7.3-10.2 9.0 7.9-10.0

8.1 7.0-9.1 7.8 7.2-9.4 7.9 6.2-8.8 7.3 6.3-8.9 8.3 6.9-9.3 8.5 7.4-9.1

0.8004 1.000 0.4818 0.2483 0.3278 0.1627

Controls
evening

Study
evening

8.1 6.7-8.7 8.1 7..5-8.9 7.9 6.5-9.4 8.1 6.9-9.7 8.8 7.3-10.9 8.9 7.6-10.3

7.6 6.3-8.2 7.3 6.4-8.1 6.7 5.8-7.7 6.5 5.2-8.6 7.4 5.4-9.0 7.8 6.9-9.3

0.2911 0.0926 0.0264 0.0409 0.0358 0.0825

Wbeu tbe patieuts own 24-bourly and nightly
recordings of symptom score and use of terbu-
taline are compared (Table 5), it appears tbat
tbe study group bad a significant improvement
as regards 24 b symptom score aud 24 b terbu-
taline use while the nigbtly recordings showed
only tendencies toward improvement. Botb

groups seemed to improve, but in contrast to
tbe above-mentioned objective recordings tbe
study group was significantly more improved
tban tbe control group.

One of tbe objectives of tbe preveutive mea-
sutes was to acbieve, first of all by au iutensified
airing, a reduction in indoor air bumidity. As
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Table 7

Median and IQR of house-dust mites found in 0.10 g dust samples from three locations in the homes of a study and control

gioup (23 patients in each) before and after introducing preventive measures in the study group

Mattress

Bedroom floor

l.ivitig-room floo."

Before (weeks 1 — 12]

Study group

Median

55

52

6

IQR

23-346

8-204

2-11

1

Control group

Median

44

47

K

IQR

.5-398

6-201

2-19

After (weeks 13-24

Study group

Median

122

16

14

IQR

18-230

.5-30

4-71

)

Control group

Median

64

74

8

IQR

8-378

21-463

3-70

P ,

- •

0.1532

0.0001

0.6760

Table 8

Median and IQR of amount (g) of house-dust collected in three locations from the homes of a study and control group (23
patients in each) befbre and after introducing preventive measures in the study gtoup

Mattress

Bedroom floor

l.iving-roo.n floor

Befbre (weeks 1-12) After (weeks 13-24)

Study group Co.itrol group Study group Control group

Median IQR Median IQR Median IQR Median IQR

1.38 0.57-1.90

1.14 0.36-2.72

0.81 0.66-2.24

1.44 0.64-2.85 0.57 0.21-1.51 0.97 0.51-2.75 0.1268

1.01 0.31-1.67 0.04 0.01-0.07 1.08 0.32-1.40 0.0001

1.33 0.44-2.71 0.89 0.47-2.25 1.26 0.51-2.65 0.1.532

meutioued above tbe 23 patients in tbe study
gtoup, at the flnal iuterview, reported a drastic
iucrease in airing bours, especially in tbe bed-
room, botb wben cotnpared witb tbe conditions
before tbe introduction of preveutive measures
aud wbeu compared witb tbe couditions in tbe
control group (Table 4). As seen in Table 6,
recordings of tbe median absolute indoor air
bumidity iu mornings and eveuiugs during a
7-day period, sbowed a reductiou in iudoor
bumidity from week 13 aud tbrougbout tbe
iutervention period, but uoticeably tbis was only
wbeu tbe evening bumidities were compared,
wbile tbete was uo differeuce in tbe morning
readings of absolute iudoor air bumidity.

A total of 43,867 tnites were fouud iu 0.10 g
aliquots of tbe dust samples collected from botb
groups at weeks 12 aud 24. Of tbese, 84% were
classified as bouse-dust mites (Dermatophagoides
spp.), 9% as Tarsonemus spp., and mites be-

longing to otber species constituted 7%. Tbe
tesults mentioned below coucern only tbe oc-
currence of bouse-dust mites.

Table 7 shows tbe mediau aud IQR of tbe
couceutrations of bouse-dust mites at weeks 12
aud 24 for tbe study aud coutrol groups. Witb
tbe exceptiou of counts made iti dust from
bedroom floor in tbe study group tbe couuts
tended to be bigber at week 24 tban at week
12, probably reflecting tbe iuflueuce of season.
Wbeu tbe couceutratious of bouse-dust tnites
are compared between tbe study and tbe cou-
trol group, it appears tbat only for tbe bed-
room floor location was tbe concentration
lower iu tbe study group after preveutive mea-
sures bad beeu takeu.

Tbe amouut of dust sampled by tbe stan-
dardized sampliug procedure was reduced
from a median of 1.14 to 0.04 g for bedroom
floor wbeu comparing conditions before and
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after tbe introduction of preventive measures
iu tbe study group. Wbeu compared witb tbe
coutrol group (Table 8) tbe replacemeut of
carpeted floors witb bare aud easily cleaned
floors (Table 2) aud tbe iucreased frequeucy of
cleauiug tbe bedroom floor (Table 3) iu tbe
study group resulted iu a 20-fold decrease in
tbe amouut of dust sampled from bedroom

DISCUSSION

Tbe ouly previous controlled trial ou preveu-
tive measures iu bouse-dust allergy available
wbeu planuing tbis trial reported (3) tbat pre-
veutive measures bad uo effect. Tbe patieuts
participatiug were selected ou tbe siugle cri-
teriou: a positive skiu test to D, pteronyssinus,
aud so it may be argued tbat a more restricted
selection would produce a group of patieuts
wbo would benefit from tbe measures. Tbere-
fore, it was decided, wben selecting subjects for
tbis trial, tbat tbe criteria for mite astbma
sbould be positive skiu, RAST aud broucbial
provocation tests. Tbis was doue, eveu tbougb
it limits tbe generalizability of tbe results ob-
taiued.

Tbat tbe subjects iu tbis trial are a rigid
group witb well-defined mite astbma is also
evident from tbe seasonal variatiou in tbeir
symptoms, wbicb closely cortespond to earlier
findings regarding patietits witb bouse-dust
mite astbma (11).

Furtbermore, it was decided to iuclude only
newly diagnosed patients, in order to secure
tbat uo patients were already undertaking pre-
ventive measures. Tbat tbis was acbieved is
likely, because tbe frequeucy of cleaning re-
ported by tbe families at tbe initial iuterview
(week 12) corresponded closely to earlier
Danisb findings in 75 randomly selected sub-
jects (8).

Tbe fact tbat 10 patieuts were included iu
spite of skin reactious to various pollens could
be a serious coufounding factor iu tbis trial.
Altbougb polleu in tbese cases was uot con-
sidered an obvious precipitatiug cause of tbeir
astbma, it must be admitted tbat pollen allergies
may bave beeu operatiug iu tbese cases.

It may also be argued tbat tbe patieuts in-
cluded in tbis trial did not bave very serious
astbtna as tbey could be treated witb terbutaliue
spray aloue. Iu tbe plauniug of tbe trial tbis was
giveu serious cousidetatiou, but it was decided
uot to iuclude patieuts requiriug tuore iuteusive
treatmeut because tbe use of preveutive medi-
ciue would obscure tbe relatiou between expo-
sure aud disease. It sbould also be empbasized
tbat some patieuts, as tbey bad a very close
coutact witb tbe iuvestigator, were included wbo
would otherwise bave beeu treated witb preveu-
tive mediciue. It is couceded, bowever, tbat tbe
results obtaiued may apply ouly to patieuts witb
moderate astbma.

Lastly, it could be argued tbat preveutive
measures wbicb iuclude replacemeut of mattress
may be of more benefit to tbe patieuts tbau tbe
measures used in tbis trial, just as a 12-week
observatiou period may be too sbort to detect a
cliuical improvemeut.

Tbere seemed to be a teudeucy to a greater
improvemeut iu tbe objective cliuical assess-
tneuts, i.e. moruing peak flow aud tbe use of
terbutaline, iu tbe study group cotnpared witb
tbe coutrol group. Botb groups seetned to itn-
prove, probably reflectiug seasonal and spon-
taneous improvemeuts. For tbe moruiug peak
flow readings tbe additioual iucrease iu peak
flow for tbe study group was limited if any
beiug less tbau 5 %.

Wbeu compariug the patieuts' own subjective
recordiugs of astbma sytnptoms aud tbeir use
of mediciue tbe study group improved siguif-
icautly more tbau the control group. Altbougb
tbis could be due to tbe non-blinded design of
tbe study, so tbat tbe patieuts iu tbe study
group ueglected some of their symptoms, it
might also be a real effect of tbe avoidance
programme. In auy case, wben tbe objective
and subjective assessments are viewed togetber,
tbere is uo reasou to believe tbat tbe intro-
ductiou of preventive measures iu tbe study
group bad a dramatic effect ou tbeir astbma.
Tbus, my results do uot support tbe conclu-
sions drawu from uucoutrolled trials (16, 22)
tbat preveutive measures are of great value in
tbe treatment of mite astbma. Tbeir results
could be due to a seasoual or spoutaueous
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tberapeutic improvemeut, wbicb would agree
witb tbe preseut results.

Tbe preseut results are more in agreement
witb previous results of uncontrolled trials (13,
21) aud coutrolled trials iu cbildreu (4, 5) aud
adults (3) suggestiug tbat simple bygieuic mea-
sutes are uot of tnucb benefit to patients witb
mite-setisitive astbma. Tbe present tesults are
iu remarkable agteemeut witb tbe latter iu-
vestigatious (3, 4), witb tnoruiug peak flow
readiugs iu tbe treatment period minus placebo
of 2%.

Avoidauce of carpets iu tbe bedrooui aud
iuct-eased cleauiug babits of tbe study group
greatly decreased tbe couceutratious of bouse-
dust mites aud amouut of dust from tbe bed-
room floor, but uot from tbe mattress surface.
(>)ucerniug tbe amouut of dust, tbis latter
fiudiug agrees well witb tbe results of se-
quential vacuumiug wbicb sbows (8) tbat only a
limited amouut of dust is removed wben vac-
uutning tbe tnatttess surface otice.

Calculations (I) aud investigations (14) on
indoor air butuidity bave sbown tbat water
vapour absorbed iu tbe iuveutory of a bouse
acts as a powerful buffer, aud tends to dampen
fluctuations in iudoor air bumidity. It tbus
seems likely tbat tbe iucreased airiug of bed-
tooms, probably tnaiuly in tbe daytime, could
ouly reduce iudoor air bumidity for a sbort
period of time, as is sbown by tbe evening
tneasurements. In tbe morning tbe buffer effect
of water vapour iu tbe iuventory caused iudoor
air butnidity to return to tbe previous level, and
so tbe penetrability of tbe teductiou in iudoor
air butnidity acbieved was limited. Tbat tbe
bigb indoor bumidity, cbaracteristic of tbe pa-
lieuts participatiug as cotnpared witb a matcbed
control group (9), is caused uot by poor window
opening babits but tatber by bad housing cou-
structiou is a possibility tbat sbould be iuvesti-
gated furtber.

As tbe occui reuce of bouse-dust tnites is re-
lated to tbe butuidity cotiditions iu a bome (2,
10, 18), aud as tbe reductiou iu itidoor air
bumidity acbieved in tbe study group was
limited, it is uot surprisiug tbat no reductiou iu
the conceutratious of botise-dust mites iu dust
from mattress atid liviug room floor was ob-

tained iu tbe study group after tbe iutroductiou
of tbe preveutive progratnme. Iu botb study
aud couttol group tbe concentration of bouse-
dust mites in tbe two locations seemed to in-
crease. Tbe principal aim of tbe pieventive
measures - reductiou iu tbe occurrence of
bouse-dust tnites followed by cliuical improve-
tneut — was uot acbieved.

As mentioned above tbe seasoual variation in
symptoms of mite-sensitive patients correlated
well witb tbe variation in tbe occurrence of
bouse-dust tnites. Iu a receut study (19), wbere
42 cbildreu witb astbma were seut away for a
9-moutb stay at bigb altitude, an improvement
was observed iu tbe first week aud tbis was
maiutaiued witbout drugs during tbe wbole 9
montbs. Iu tbis case the improvement is difficult
to explain, otber tban as a result of a reduced
exposure, wbicb is likely as tbe occurrence of
bouse-dust mites decreases witb increasing
beigbt above sea-level (20). So tbere is good
reasou to believe tbat if a reductiou iu mite
exposure can be acbieved iu tbe mite-sensitive
patient's own botne envitonment, an important
itnptovemeut will tesult.

Tbus tbe couclusiou of tbe preseut cou-
trolled trial ou avoidauce measures in mite
astbma sbould uot be that preveutive measures
bave uo effect, but ratber tbat tbose used at
preseut are witbout tnucb benefit. Other mea-
sures may prove to be very effective, and in tbis
respect it seems justified to focus more on
damp problems iu tbe patieut's bomes. More
infortnatiou is ueeded on tbis topic, especially
ou wbetber bad bousiug constructiou could be
tbe cause of too bigb iudoor bumidity.

Future research programmes, wbicb could
iuclude itntnuuocbemical determiuation of al-
lergens from Dermatophagoides, sbould elucidate
tbese essential problems.
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