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Social effects of wheeze in childhood: a 25 year follow up

Sue Ross, David Godden, Dorothy McMurray, Alison Douglas, David Oldman, James Friend,
Joseph Legge, Graham Douglas

Abstract
Objectives-To determine the outcome of child-

hood wheeze in terms of education, employment,
housing, and social class.
Design-25 year follow up study.
Setting-Community study based at the depart-

ment of thoracic medicine, Aberdeen Royal In-
firmary.
Participants-Three groups of subjects who had

been identified in a random community survey in
1964: those who had had asthma in childhood
(n=97), those who had wheezed only in the presence
of upper respiratory tract infections (n= 132), and a
comparison group who had had no respiratory
symptoms as children (n= 131). Subjects were aged
34 to 40 years at the time of the current study.
Main outcome measures-Interview and question-

naire data on education, employment, housing and
social class, ventilatory function, and peak flow rate.
Results-Pulmonary function testing showed that

only the "asthmatic" group had airways obstruction;
this group showed greater peak flow variation than
the "wheezy" group, which did not differ from the
comparison group. The asthmatic subjects were
more likely to have experienced respiratory problems
during their school years and associated with their
work. Despite these problems, educational attain-
ment, employment, housing, and eventual social
class were similar for ali three groups.
Conclusion-Childhood wheeze did not adversely

affect education, employment, housing, or social
class in this populatioti.
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Introduction
Current evidence suggests that the prevalence of

wheeze in children is increasing.' 2 Little is known of
the clinical course of childhood asthma and wheeze or
its impact on the lives of those who are affected. A few
prospective community studies have been conducted,
including those from Melbourne with a group of
asthmatic and control children at ages 7, 14, 21, and 28
years.3-8 Follow up studies have tended to concentrate
on the outcome of childhood wheeze in terms of
respiratory symptoms and lung function3-5 78 and the
effect ofchildhood wheeze on education, employment,
and housing has been less well investigated. A recent
follow up study by Sibbald et al of the relation between
a history of asthma and employment at age 23 found
only a small adverse effect on employment, but these
subjects were relatively young and at the early stages of
their careers.9

In 1964 the Medical Research Council Sociology
Unit carried out a random community survey of the
parents ofone in five children who had been at primary
school in the city of Aberdeen in 1962. The parents of
each of these 2511 children were interviewed: data
from this survey, both published and unpublished,

were available to us.'" " On the basis of the interviews
288 children were suspected of having asthma.'"
Further clinical information and pulmonary function
data were obtained from these subjects. The diagnosis
of asthma, defined as recurrent dyspnoea of an
obstructive type without other demonstrable cause,
was confirmed in 121 subjects, for whom details of
pulmonary function'" and educational and social
characteristics" were published. The remaining 167
had "wheeze in the presence of upper respiratory tract
infections." In 1989 a study was undertaken to locate
the 121 "asthmatics," the 167 "wheezy" subjects, and a
comparison group of 167 randomly selected from the
original sample who had had no respiratory symptoms
as children. These subjects were then aged 34 to 40
years, and this report describes educational attainment,
employment history, home ownership, and social class
for these groups of subjects.

Method
The Grampian Health Board community health

index was used to trace each of the 455 subjects from
the original sample, using their names and dates of
birth. Those who could not be traced directly by this
method were contacted where possible through their
parents. In addition, a few individuals were traced
through the General Register Office of Scotland, which
also provided information on the causes of death of
eight subjects who had died.

Detailed interviews were carried out by two of us
(SR, DMcM). Subjects who did not wish to be
interviewed or who lived too far from Aberdeen were
sent postal questionnaires. The interview included
sections about past and current respiratory symptoms,
educational and employment histories, and housing.
Simple spirometry was carried out using a Vitalograph
portable spirometer, and each subject was asked to
complete a peak flow diary for one week. The best of
three peak flow readings was recorded twice daily, in
the morning on rising and at night at bedtime before
using a bronchodilator, and peak flow variability
(PFV) was expressed as loge amplitude percent mean:'2

log

(maximum PF-minimum PF)A((axmu P x 100
mean PF/

The postal questionnaire consisted of a subset of
questions from the interviews and included sections on
respiratory symptoms, employment and housing.

Statistical analyses were carried out with the statis-
tical package for the social sciences (SPSS-X) on the
Aberdeen University central UNIX computer system:
the X2 test, t test, and analysis of variance were used as
appropriate. Group data are reported as means (SD); p
values were obtained with the x2 test unless otherwise
stated.
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Results
We obtained information on 368 (81%) of the

subjects 25 years after the original study: 287 inter-
views, 73 postal questionnaires, and eight deaths (table
I). Of the deaths, only one was from asthma: the others
were from drowning, Hodgkin's disease, bacteraemic
shock, carcinoma of the colon, sarcoma of the lungs
and sacrum, and narcotic overdose; one died of
unknown cause overseas. The proportions ofinterviews
and postal questionnaires did not differ significantly
between the three groups (asthmatic, wheezy, and
comparison). Sex distribution (table I) reflected the
composition of the groups in the original study.'0

Spirometry results were available for 271 of those
subjects who were interviewed, and peak flow measure-
ments were available for the 241 subjects who returned
diaries. Pulmonary function testing showed that the
asthmatic group had significant airways obstruction
and significantly greater peak flow variability when
compared with the wheezy group and the comparison
group (table II). Symptoms of wheeze in the past 12
months had been experienced by significantly more of
the asthmatic group (59, 62%) than the wheezy
group (40, 32%) or the comparison group (14, 11%)
(p<0-0001). Sex had no significant influence on forced
vital capacity (FVC) % predicted, peak flow variability,
or current symptoms of wheeze, but forced expiratory
volume in one second (FEVI) and FEV1/FVC were
higher for women (FEVy 104-1 (16 5)% predicted,
FEVI/FVC 84-4 (21-1)%) than for men (FEVy 94-4
(17-0)% predicted, FEVI/FVC 78-1 (9-4)%) (t test
p<O-Ol).

EDUCATION

In the interview we asked, "Do you think your
health affected your education in any way?" Of the
asthmatic group, 18 (23%) thought that respiratory
problems had been detrimental to their education,
compared with five (5%) in the wheezy group and none
in the comparison group (p<0-001). Other health
problems had affected 5% of subjects (no significant
difference between groups). Despite the perceived
respiratory problems, educational achievement
assessed by academic qualification did not differ
significantly between the groups (table III).

HOUSING

In the 25 years since the original study, subjects had
inhabited a mean of 5 1 (2 9) homes and had lived in

TABLE I-Number (percentage) responding tofollow up survey

Asthmatic group Wheezy group Comparison group

Original sample size 121 167 167
Deaths 2 (2) 3 (2) 3 (2)
Subjects contacted 97(80) 132 (79) 131 (78)

Interviews 78 (64) 111(66) 98 (59)
Postal questionnaires 19(16) 21(13) 33 (20)

Sex:
Male 68 (70) 72 (55) 64 (49)
Female 29(30) 60(45) 67(51)

TABLE iI-Results (mean (SD)) ofspirometry and peak flow variability (expressed as loge)

p Value
(analysis of

Asthmatic group Wheezy group Comparison group variance)

FEV, (% predicted) 89-3 (22-4) 101-4 (131) 103-6 (14-0) <0-001
(n=76) (n= 107) (n=93)

FVC (% predicted) 98-9 (16-6) 100-0 (15-2) 100-6 (13 4) >0 05
(n=76) (n= 107) (n=93)

FEVI/FVC(%) 72-8(11-6) 82-1 (7-4) 82-9(6-0) <0-001
(n=76) (n= 107) (n=93)

Peak flow variability (loge) 2-8 (0 8) 2-4 (0-8) 2-3 (0 7) <0 05
(n=57) (n= 92) (n= 89)

FEVy=forced expiratory volume in 1 second; FVC=forced vital capacity.

TABLE III-Educational achievement: number (percentage) with
qualifications

Further Higher
None School education education

Asthmatic (n=72) 12 (17) 24 (33) 30 (42) 6 (8)
Wheezy (n= I10) 28 (25) 31 (28) 43 (39) 8 (7)
Comparison (n=95) 16 (17) 32.(34) 40 (42) 7 (7)

their current home for 6-6 (6- 1) years. These results
did not differ significantly in the three groups, but
subjects who returned postal questionnaires were more
likely to have lived in more homes and have been in
their current home for a shorter length of time than
those who were interviewed. Housing tenure did not
differ among the groups: a total of 230 (64%) owned
and 124 (34%) rented their homes.

EMPLOYMENT

A greater percentage of asthmatic subjects inter-
viewed had experienced respiratory problems associ-
ated with employment than had subjects in the wheezy
and comparison groups (p<0-0001; table IV). These
problems varied from mild exertional dyspnoea
that was relieved by resting or treatment with broncho-
dilators to severe episodes of asthma that caused
subjects to change their careers. Other kinds of health
problems were reported by a similar number in each of
the groups.

TABLE IV-Health problems associated with employment

No (%) with No (%) with other
respiratory problems health problems

Asthmatic (n=78) 19 (24)* 7 (9)
Wheezy (n= 111) 1 (1) 8 (7)
Comparison (n=98) 1 (1) 8 (8)

*p<O-O001, X2 test.

Four of the asthmatic subjects (5%) had to give up
jobs owing to respiratory problems at work, and five
individuals (one (1%) wheezy and four (5%) asthmatic)
said they had been refused jobs because of respiratory
problems. Despite these difficulties, there were no
significant differences between the groups in numbers
of employment episodes (mean 4 5 (2 3), n= 360).
At the time of follow up, 62 (93%) of the asthmatic

men were in full time employment or self employed;
this did not differ significantly from the wheezy group
(68, 94%) or the comparison group (61, 95%) (table V).
The overall figures for women were 87 (57%) for full
time and 35 (23%) for part time employment; these did
not differ significantly in the three original groups. The
employing industries were similar for the three groups.

SOCIAL CLASS

Distribution of social class did not differ among the
three groups at the time of the original study (p= 0 3 1;
table VI), or at the time of follow up (p=0 90; table
VII). The method used to describe social class in the
original study (an adaptation of the registrar general's
classification of occupations applied to the father's
occupation'°) was different from that used at the time
of follow up (the Goldthorpe classification'3). Eventual
social class was strongly related to original social class
(p<O-OOOl).

Discussion
Of the 455 individuals from the 1964 study, we have

follow up information on 368 (81%): 287 (63%) were
interviewed, 73 (16%) returned postal questionnaires,
and eight (2%) had died. It is likely that we achieved this
high response rate because the indigenous population
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TABLE v-Past and current employment

Current employment status

No (%) in Mean (SD)
No (%) full time No (/) other types of employment
or self employed No (%) part time unemployed employment episodes

Asthmatic:
Men(n=67) 62 (93) 5(7) 4-3(1 9)
Women (n=29) 16 (55) 6 (21) 3 (10) 4 (14)

Wheezy:
Men (n=72) 68 (94) 3 (4) 1 (1) 4 5 (2 5)
Women (n=59) 29 (49) 15 (25) 5 (8) 10 (17)

Comparison:
Men (n=64) 61 (95) 2 (3) 1 (2) 4-6 (2 4)
Women (n=66) 42 (64) 14 (21) 1 (1) 9 (14)

*Including housewives, trainees, and disabled people.

TABLE VI -Social class of father (adaptation of registrar general's
classification) at the tinte of the original study. Values are numbers
(percentages) ofsubjects for whom data were available

Manual

Semi skilled and
Non manual Skilled unskilled

Asthmatic (n=79) 20 (25) 36 (46) 23 (29)
Wheezy (n= 120) 44 (37) 45 (38) 31 (26)
Comparison (n= 116) 31(27) 56 (48) 29 (25)

TABLE VII-Social class (Goldthorpe classification') at follow up.
Values are numbers (percentages) of subjects for whom data were
available

Service Intermediate Manual

Asthmatic (n=90) 20 (22) 38 (42) 32 (36)
Wheezy (n= 125) 27 (22) 50 (40) 48 (38)
Comparison (n= 124) 26 (21) 57 (46) 41 (33)

of Grampian has remained stable over the past 25
years, the oil industry having given an economic boost
to the area, ensuring high employment. Our contact
rate compares favourably to that of Kelly et al, who
reviewed 77% of their original 483 subjects when aged
28 years (59% full review and 18% postal responses),'
and Sibbald et al, who interviewed 72% of their original
17 319 subjects at age 23 years.9
Our 1964 sample differed from that ofthe Melbourne

5-8group, as ours was a completely random community
sample derived from those children who had been at
primary school in Aberdeen in 1962.'° The Melbourne
sample consisted of 401 children selected randomly
from children aged 7 years living in Melbourne, plus 83
children of the same age cohort with more severe
asthma who were added when they were aged 10 years.
Our sample therefore contained fewer severe cases but
more closely reflects the distribution of asthma and
wheeze in the community. Our subjects also differed at
age of selection: our original group was identified at
10-15 years.

Spirometry indicated that the asthmatic group had
significantly poorer ventilatory function than the
wheezy or comparison groups. Peak flow variability
was significantly greater in the asthmatic group than
the wheezy and comparison groups. However, our
results show greater mean variation for all groups than
those reported by Higgins et al for asymptomatic
subjects.'2 The explanation for this difference is not
clear. Thirty seven (39%) of the asthmatics and 85
(68%) of the wheezy subjects no longer experienced
symptoms of wheeze. Of the comparison group, who
had no symptoms as children, 14 (11%) had developed
wheeze by the time of our follow up.

In the original 1964 study "more than trivial absence
from school" had been reported by 73% of the parents
of the asthmatic children: 23 (19%) of the children
were still having their education seriously interrupted
by asthma attacks at age 10 to 15."' In our follow up

study, 18 (23%) of the asthmatic subjects thought that
their respiratory problems had adversely affected their
education. Several other studies have shown that
asthma causes considerable absenteeism from school:
Speight et al reported that 35% ofwheezy children aged
7 had over three times the normal level ofabsenteeism,'4
and Anderson et al showed that 12% of 9 year old
asthmatic children had lost more than 30 days' school-
ing in the past year due to asthma.'5 Despite the
perceived problems associated with schooling for the
asthmatic group, educational attainment did not differ
for the three groups. This finding is similar to that of
Martin et al, who found no difference between the
proportions of controls and subjects with asthma
undertaking further education courses.6 It could be
argued, however, that our sample of asthmatics had
"under-achieved" since, when they were studied in
1964, the group with asthma had a higher mean IQ
than the asymptomatic group."

In our study, housing tenure, duration of occupancy
of current homes, and number of homes inhabited in
the past 25 years did not differ among the original
groups. Several other studies have suggested an associ-
ation between poor housing and poor health,'67 and
Nocon and Booth found that several of their respon-
dents had moved house because of asthma.'8 We made
no formal evaluation of the quality of housing: in
general, however, the standard of housing was high for
those subjects interviewed, which may explain why we
found no such associations.

Respiratory problems associated with employment
had been experienced by 24% of the asthmatic subjects
and 1% of those in the wheezy and comparison groups.
Despite these problems, some of which were severe
enough to cause a change in career, there were no
significant differences in the number of changes in
employment between the groups. This is comparable
to the results of Martin et al, who found no differences
between controls and any asthma grade in the number
of changes in employment.6 Sibbald et al found
no significant differences in numbers of jobs for
individuals with past or current asthma when compared
with those without asthma, except for men with past
asthma, who had had more jobs.9 Although our sample
seems to have changed jobs more often (mean of 4 5
employment episodes) than the samples of Sibbald et al
(mean 2-8 jobs), our subjects were older (34-40 years)
than Sibbald's (23 years). Employment for our whole
sample was high (78% full time, 10% part time) and
unemployment was low (5%), which reflects the
general employment situation in Grampian. Un-
employment in Grampian region at the beginning of
our study (December 1989) was 4-6% compared with
the overall Scottish figure of 9-7%.'9 It is possible that
in a less favourable employment market people with
asthmatic symptoms would fare less well. Although the
study by Sibbald et aP covered the whole of the United
Kingdom and showed lower overall employment rates
than ours (83% of men and 65% of women in
employment compared with our findings of 94% of
men and 79% of women employed), only a very small
adverse effect of current asthma on employment in
young adults was apparent.

CONCLUSIONS

People who had asthma as children are more
likely to have had respiratory problems during their
school years and associated with their work. Despite
this, after 25 years their educational attainment,
employment, housing, and eventual social class are not
adversely affected, compared with those who were
wheezy in the presence of infection as children and
those who had no respiratory symptoms as children.
Our conclusions must, however, be interpreted with

caution. In the original study over 80% of the asthmatic
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children were classified as mild or moderate."' Recent
studies suggest that both prevalence and severity of
childhood asthma are increasing.' 220 The factors
responsible for these increases may worsen the prog-
nosis and adversely affect social outcomes.

We thank Joyce Leys for technical help and John Lemon
for computing advice. This work was supported by grants
from the National Asthma Campaign and Allen and Hanburys
Limited.
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Abstract
Objective-To assess the feasibility, safety, and

efficacy of domiciliary thrombolysis by general
practitioners.
Design-Randomised double blind parallel group

trial of anistreplase 30 units intravenously and
placebo given either at home or in hospital.
Setting-29 rural practices in Grampian admit-

ting patients to teaching hospitals in Aberdeen
(average distance 36 (range 16-62) miles).
Patients-311 patients with suspected acute myo-

cardial infarction and no contraindications to
thrombolytic therapy seen at home within four hours
of onset of symptoms.
Main outcome measures-Time saving, adverse

events, Q wave infarction, left ventricular function.
Results-Anistreplase was administered at home

101 minutes after onset of symptoms, while anistre-
plase was given in hospital 240 minutes after onset
of symptoms (median times). Adverse events
after thrombolysis were infrequent and, apart from
cardiac arrest, not a serious problem when they
occurred in the community: seven of 13 patients
were resuscitated after cardiac arrest out of hospital.
By three months after trial entry the relative reduc-
tion of deaths from all causes in patients given
thrombolytic therapy at home was 49% (13/163
(8.0%) v 23/148 (15-5%); difference -7-6% (95%
confidence interval -14-7% to-0-4%), p=004). Full
thickness Q wave infarction was less common in
patients with confirmed infarction receiving treat-
ment at home (65/122 (53.3%) v 76/112 (67.9%);
difference - 14-6% (95% confidence interval -27-0%
to -2-2%), p=002).
Conclusions-General practitioners provided

rapid pre-hospital coronary care of a high standard.
Compared with later administration in hospital,
giving anistreplase at home resulted in reduction in
mortality, fewer cardiac arrests, fewer Q wave

infarcts, and better left ventricular function. Benefits
were most marked where thrombolytic therapy was
administered within two hours of the onset of
symptoms.

Introduction
The strong theoretical case for giving thrombolytic

therapy as early as possible after myocardial infarction
is supported by experimental work,'2 but evidence
from clinical trials is equivocal. Additional benefit with
earlier treatment has been reported in some studies34
but not in others.56 In the recently reported European
myocardial infarction project7 administration of
anistreplase in the community resulted in a 17%
reduction of cardiac mortality compared with adminis-
tration in hospital (presented at a meeting of the
American College of Cardiology, Dallas, April 1992).

In mainland Britain, although the case for early
thrombolytic therapy is generally accepted, there is
no system for providing pre-hospital coronary care,
and doubts have been expressed about the competence
of general practitioners to give thrombolytic therapy
and whether there would be any worthwhile saving of
time if they were to do so.8 It has been suggested that
the best policy would be for patients with suspected
myocardial infarction to call an ambulance directly and
bypass the general practitioner.9
The objectives of the Grampian region early anistre-

plase trial were to study the feasibility, safety, and
efficacy of domiciliary thrombolysis by general prac-
titioners. Anistreplase was used in preference to
streptokinase because it is given intravenously by bolus
injection rather than by slow intravenous infusion;
the convenience of use of anistreplase makes it the
thrombolytic agent of choice for domiciliary use.

Thrombolysis is but one element of pre-hospital
coronary care, other vital ingredients being speed of
response, clinical assessment and diagnosis, relief of
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