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Ninety children aged 6 to 13 y and suffering from chronic asthma were included in a prospective
follow-up study lasting 18 mo in order to assess whether life events involving substantial positive
effects on the child can protect against the increased risk associated with stressful life events. The
main outcome measures included positive life events, positive long-term experiences, severely
negative life events, chronic psychosocial stress and new asthma exacerbation. The results showed
that, provided they occurred in close proximity to severely negative life events, positive life
events, generally related to the child’s own achievements, afforded protection against the increased
risk of a new asthma exacerbation precipitated by severe events in children whose lives were
marked by low to medium levels of chronic stress. No such effect was found in children exposed
to high chronic stress nor did long-term positive experiences, such as when the child has a
rewarding hobby, affect the asthma risk.

Conclusion: Life events with a de� nite positive effect can counteract the increased risk of an
asthma exacerbation precipitated by a severely negative life event, provided the chronic stress is
only of low to medium level. Because this protective in� uence does not apply where there is
high chronic stress, reducing this condition must be seen as a priority in children suffering from
asthma, as these children are also more vulnerable to negative life events precipitating asthma
exacerbation.
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In a great many studies, it has consistently been found
that children suffering increased psychosocial stress are
signi� cantly more likely to experience illness and
hospitalization as well as to use health services more
frequently than other children (1–3). Stress in the form
of early parenting dif� culties has been shown to predict
the onset of asthma by the age of 3 y in children
genetically at risk (4). Apart from predisposing to
asthma and precipitating its development, high levels of
stress also predict higher overall asthma morbidity in
children (5–6) and are correlated with their poorer
quality of life (7).

Acute stressful life events, both on their own and in
conjunction with high chronic stress, have been shown
to increase the risk of new attacks in children who
already have asthma (8). In a study of 90 paediatric
asthma patients, using a within-subject, over-time
analysis of continuous asthma data collected prospec-
tively for 18 mo, severely negative life events (i.e. those
that carry a long-term threat to the child’s physical or
psychological well-being) signi� cantly increased the

risk of an acute exacerbation over the subsequent 3 to
6 wk. However, if, in addition, the child were living
under conditions of high chronic stress, the risk would
be further increased and also brought forward in time—
asthma exacerbation taking place within a fortnight
following a severe event.

To date, the possible ameliorating effects of positive
life events and ongoing favourable situations on the
impact of stressful experiences in children have
attracted little attention. The lack of systematic studies
in this � eld does, however, stand in contrast to the rather
commonly accepted clinical and theoretical viewpoints
about positive experiences protecting children against
stress (9). Of the studies involving children that are
available, three deal with positive experiences in
relation to somatic manifestations (10–12), and two
with psychiatric disorders (13–14).

The recent life event histories of children with
alopecia areata were examined in two studies, with
disparate results (10–11). In one of these studies fewer
positive events were detected in the patient group (10);
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in the other study no such differences were found (11).
In a further study (12) positive life events were found to
exert a signi� cant bene� cial effect on diastolic blood
pressure in healthy adolescents. Furthermore, the two
interview-based studies pursuing the possible protection
offered by positive experiences, such as positive life
events and recent achievements, against psychiatric
morbidity yielded negative results (13–14).

The present prospective follow-up study of the
impact of positive experiences in children with de� ni-
tive asthma addresses many of the methodological
limitations of previous research. Its strengths over
previous studies include independent measurement of
asthma and psychosocial experiences through con-
tinuous asthma monitoring, high-quality, standardized
interview measurement of life experiences, statistical
methods allowing intra-individual variations over time
to be examined, and an account taken of each child’s
personal history in relation to past asthma exacerbation
and life events. More importantly, as a prospective
study, it not only allows us to time the association
between life events and disease exacerbation, but also to
investigate the effect of positive life events on the risk
caused by negative experiences, as these occurred in a
time-wise relationship to one another.

Purpose of the study
The objective of this analysis, utilizing data collected in
a prospective study of children with asthma, referred to
above (8), was to examine whether positive life
experiences can protect against the effect of negative
experiences. Two hypotheses, originally set for the
study, were tested: (1) The increased risk of an acute
asthma exacerbation associated with severely negative
life events is reduced in the presence of positive life
events; (2) Positive long-term experiences such as
absorbing or rewarding hobbies also ameliorate the risk
caused by negative life events and chronic stressful
experiences.

Methods
Design
The study was carried out as a prospective follow-up
over a period of 18 mo. Separate teams, who were
unaware of the other team’s results throughout the
study, independently assessed the asthma and life
experiences.

Subjects
Ninety children aged 6 to 13 y (mean 8.6 y) and
suffering from moderate to severe asthma were included
in the study. All of them regularly attended a specialist
asthma clinic at the Royal Hospital for Sick Children in
Glasgow, Scotland. The recruitment of the sample took

place in the asthma clinic, with the child’s age being the
only selection criterion. Suitable subjects were ap-
proached consecutively by the respiratory consultant
(JYP) to take part in the study. As the sample accrued, it
was monitored for age, sex and social class (15) to
ensure that the group was representative of children
attending the clinic. The gender ratio was 54% (49M)
46% (41F), and the social class distribution, based on
the occupation of the main breadwinner, included
Social Class I & II (professional/managerial) 37%
(33); III NM (skilled non-manual) 19% (17); III M
(skilled manual) 20% (18); IV & V (semiskilled/un-
skilled) 11% (10); and VI (unemployed) 13% (12). The
results of a preceding pilot study, based on the same
clinic population, were used for guidance regarding the
sample size and its demographic composition. Of the
113 children approached, 94 (83%) agreed to take part
in the study. The present analyses are based on 90
subjects who produced satisfactory asthma diary re-
cordings and participated in all interviews over the
duration of the study.

Severity of asthma
All the children had suffered from episodic asthma for a
minimum of 3 y, and from continuing asthma diagnosed
by a doctor in the year preceding the start of the study.
All were taking prophylactic therapy with inhaled
cortico-steroids, together with intermittently or regu-
larly administered bronchodilators. A specialist respira-
tory consultant (JYP) supervised the asthma care of
every child throughout the study. Prophylactic therapy
was constantly reviewed to ensure that it was at the
minimum level consistent with good control of asthma
symptoms. The severity of the asthma, rated on a six-
point scale from 1 to 5b (based on the British Thoracic
Society’s (BTS) management steps) (16), according to
prescribed medication over the previous year, was
scored as 3 (mild to moderate) in 35 cases, 4 (moderate
to severe) in 29, and 5 (severe; collapsing original
categories 5a and 5b because of small numbers) in 26
patients.

Measurement of life experiences
The Psychosocial Assessment of Childhood Experi-
ences (PACE) (14, 17), a systematic interview-based
instrument of proven reliability and validity, was used
to assess the timing of occurrence, nature and impact of
discrete life events and long-term psychosocial experi-
ences. Best-estimated life events (combining informa-
tion from each child and parent interview) that were
either severely negative or markedly positive, and long-
term experiences with either highly negative or highly
positive impacts on the child were used. All life events
and long-term experiences relating to the child’s asthma
were rigorously excluded in the assessment. The PACE
was administered on three occasions: at baseline
(covering the previous year), at 9 mo and at 18 mo
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(with the preceding 9-mo period being considered on
each occasion).

A severely negative life event was de� ned as an event
that carried a high degree of long-term contextual
threat, i.e. the level of threat caused or implied by the
life event to an average child of the same age, sex and
biographical characteristics as the child in question.
Conversely, a positive life event was de� ned as an event
scoring high on the scale of long-term contextual
positive impact, meaning that it either brought with it
an enhancement of self-esteem or an improvement in
the child’s life circumstances—again, taking the child’s
personal life history and situation into account. In
addition, long-term psychosocial experiences, as pre-
sent at the start of the study, were included if they had a
high rating for a direct, negative or positive impact on
the child. High chronic stress was de� ned as four or
more (1 SD above the group mean) negative long-term
experiences, while positive long-term experiences were
simply termed as present or absent.

Severely negative events usually involved the loss of
someone the child was close to (e.g. a parent, through
separation, a grandparent, through death), or loss of
one’s sense of security (e.g. break-up of the home
through divorce). The main sources of chronic stress
included long-lasting illness (physical or mental illness,
including substance misuse) of a close family member,
marital or other family discord, a major shortfall in
parenting, inadequate living conditions, and school-
related stress, such as being bullied. The main positive
events included receiving valued presents, joining clubs
(offering a chance to participate in a desired activity and
gaining new friends), or winning prizes, while the long-
term positive experiences nearly always involved being
a member of a sports team, or participating in some
other absorbing hobby.

Monitoring of asthma
The children continuously monitored the course of their
asthma by (often with the help of a parent) completing
twice-daily peak � ow recordings and weekly diaries
reporting symptoms. The respiratory consultant (JYP)
reviewed the diaries at scheduled visits to the clinic,
which took place at least every 3 mo. During the visit,
the old diary was collected and a new one issued. For
each subject, the peak � ow results were transcribed onto
a spreadsheet and plotted electronically using cusum
plots (18–19) to highlight falls in the peak � ow. Acute
asthma exacerbation was de� ned as a documented
increase in symptoms combined with a fall in peak
� ow (the mean of the day’s two readings) below 70% of
the child’s normal value.

Missing asthma data
Of the 90 children included in the study, 48 (53%) had
complete records of peak � ow data, while the remaining
42 children (47%) had some gaps in their diaries. The

total number of weeks in the returned diary booklets
was 8130. Of these, 720 (8.9%) contained missing data.
The total length of time with missing data per child
varied from just 1 wk (one child) to 52 wk (one child),
with the individual periods with no recordings varying
between 1 wk and 36 wk. The periods of time with
missing peak � ow recordings were excluded from the
data analyses.

Statistical methods
A dynamic logistic regression model was constructed in
which the child’s observation time was analysed in 2-
wk periods by recording the values of the determinants
for each period separately. The choice of a 2-wk time
span was supported by the de� nitions of a severe and
positive life event (with contextual threat and contex-
tual positive impact judged at 10 to 14 d after the date of
the event), and by the fact that the mean duration of
asthma exacerbation was 9 d. Only those 2-w periods
with no missing peak � ow data were included in the
analyses.

The logits of the 2-wk risk of exacerbation of asthma
were then dynamically modelled using a linear pre-
dictor, describing the child’s observed history up to the
period under consideration and including main effect
and relevant interaction terms for the child’s determi-
nants (20–22). The determinants were either � xed (age,
gender, social class, baseline asthma severity, parental
smoking, chronic stress and positive long-term experi-
ences), or time dependent (severe and positive life
events in the previous 6 wk, season and asthma history).

To detect the protective in� uence of previous positive
life events against the risk caused by negative in� uence,
interactions between these determinants were consid-
ered. A global test for interaction was constructed
assuming that the protective in� uence of a positive life
event is constant over the 6-wk time span. The
estimated baseline odds and odds ratios (OR) with
95% con� dence intervals (CI) were derived with the
SAS software package (SAS Institute, Inc., Cary, North
Carolina, USA). See the Lancet website (www.thelan-
cet.com/Sandberg et al. 2000) for a detailed description,
including a diagram clarifying the model used.

Results
New exacerbations, negative and positive life
experiences and their associations
The mean length of observation time (date between the
� rst and last recorded peak � ow) was 620 d (range 314–
757, SD 73.8). A total of 427 new asthma exacerbations
occurred (mean number 4.7; mean duration 9 d),
ranging from none (10 children) to 21 (1 child). In
80% of patients (340) the exacerbation, based on child-
recorded data, was con� rmed by clinical data; 11% (50)
of the exacerbations resulted in the child being admitted
to hospital.
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The total number of positive life events was 382
(mean 4.2), ranging from none (5 children) to 10 (3
children); of severe life events 234 (mean 2.6), ranging
from none (14 children) to 13 (1 child); of positive long-
term experiences 100 (mean 1.1), ranging from none to
3 (the numbers of children with 0, 1, 2 and 3 positive
long-term experiences were 29, 31, 21 and 9, respec-
tively); and of negative long-term experiences 178
(mean 2.0), ranging from none (24 children) to 8 (1

child). The distributions of asthma exacerbations and
positive and severely negative life events according to
the number of children affected are presented in Fig. 1.

Children with a higher number of positive life events
also had more positive long-term experiences (mean
number of positive events was 3.2 and 4.7 in children
without and with at least one positive long-term
experience, respectively), whereas there was no asso-
ciation between severely negative life events and
chronic stress (mean number of severe events 2.7 and
2.6 in children with and without high chronic stress,
respectively). Contrary to expectations, there was also
an association, albeit a weak one, between severely
negative life events and positive life events (50 children
with fewer than the mean number (3.0) of severe events
also had on average fewer (mean 3.9) positive life
events, compared with 40 children with more than three
severe events and an average of 4.7 positive events
(w2 = 3.4, p = 0.07)). The same, however, did not hold
for long-term experiences. Children exposed to high
chronic stress were more likely to have no positive long-
term experiences compared with those experiencing
low to moderate levels of chronic stress (means of
positive long-term experiences .7 and 1.2 respectively;
w2 = 1.9, p = .17). The discrepancy was greatest in
relation to more than one positive long-term experience:
only 3 (15%) of the 20 children exposed to high chronic
stress had two or more such positive experiences
compared with 38% of the 70 children with low to
medium chronic stress. The three most common types
of positive life events were associated with hobbies,
school, or much-desired gifts, regardless of whether the
child lived in conditions of low to moderate or high
chronic stress (the respective proportions of all positive
events being 37%, 22% and 31%, respectively, in the
former, and 20%, 10% and 30%, respectively, in the
latter group).

When the 42 children with missing peak � ow data
were compared with the 48 without any missing values,
no statistically signi� cant differences (using the w2 test)
were found between the two groups regarding mean
number of severe events (2.7 and 2.5, respectively),
positive events (4.4 and 4.0, respectively), chronic
stress (means of 2.2 and 1.8, respectively), or in relation
to positive long-term experiences (means of 1.1 in both
instances). Nor did the two groups differ regarding the
likelihood of an acute asthma exacerbation during any
2-wk period (values of .14 and .11, respectively).

Effect of positive life experiences on the risk caused by
adverse experiences
The increased risk of a new asthma exacerbation
following a severely negative event was in most
instances affected by the presence of a positive life
event in the preceding 6 wk (Table 1). Positive life
events successfully cancelled the increased risk in
children with low to medium chronic stress, but failed

Fig. 1. Distributions of positive life events, negative life events, and
asthma exacerbation s according to the number of children involved
in each case.
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to do so in the minority of children living in conditions
of high chronic stress.

When there was no immediately preceding positive
life event and the level of chronic stress was low to
medium, severely negative events signi� cantly in-
creased the likelihood of an exacerbation from the 3rd
to the 6th week following the events (ORs of 2.21 [95%
CI 1.30–3.76], p µ 0.01, and 2.87 [95% CI 1.68–4.90],
p µ 0.01 for the 2–4 and 4–6 wk, respectively), after
which they had no effect. Positive life events occurring
within the preceding 6 wk (either just before or just after
the severe life event) signi� cantly reduced the risk of a
new exacerbation (Table 1). Positive events taking
place at other times, however, did not affect the risk.

The risk of an acute exacerbation increased even
further when severe events occurred against the back-
drop of high chronic stress and were not accompanied
by a positive life event. Furthermore, in this case, the
rise in risk took place almost immediately, within the
� rst 2 wk following a severe event (OR of 3.51 [95% CI
1.26–9.77], p µ 0.02). However, in this context, posi-
tive life events in the preceding 6-wk period caused
only a small and statistically insigni� cant reduction in
risk (Table 1).

The possible protective role of positive long-term
experiences (usually consisting of absorbing interests
and rewarding hobbies) versus the detrimental effects of
negative life experiences (severe events and chronic
stress) was investigated by adding them to the model.
Their presence or absence, however, did not affect the
risk of new exacerbations once the effects of severely
negative life events, chronic stress and positive events
were taken into account (OR of 0.88 [95% CI 0.67–
1.16], p = 0.17). It would, of course, have been ideal to
examine the effect of severe events on risk under each
of the possible eight conditions determined by presence/
absence of high chronic stress, positive long-term
experiences and positive life events. However, owing
to the small number of children in the high chronic
stress group, such a division would hardly have
produced reliable results.

Discussion
We have shown (8) that severely negative life events
signi� cantly increase the likelihood of an acute asthma
exacerbation in the subsequent 6 wk. By way of
contrast, this study focuses speci� cally on the impact
of positive life events and positive long-term experi-
ences. The data presented here indicate that, allowing
for the baseline asthma severity, positive life events,
provided they occur in close proximity to the negative
ones and there is no exposure to high chronic stress, can
counteract the increased exacerbation risk associated
with negative events. However, this protective effect
applies only when positive events either closely precede
or follow the negative ones. Neither positive events
taking place at other times nor positive long-term
experiences, such as having an absorbing hobby, appear
similarly capable of modifying the risk stemming from
negative experiences.

Role of positive life events in stress asthma relationship
The � ndings presented here further strengthen the likely
importance of stress on the course of childhood asthma,
and also indicate that positive life events can in some
situations protect against the effects of stress. It is
generally held that the nature of most negative life
events make them dif� cult to predict, and therefore
dif� cult to avoid. This was also largely the case in our
study where children who were not exposed to high
chronic stress were concerned. Among these children,
as in previous studies, the majority of severely negative
life events were unpredictable and frequently involved
loss, such as in parental separation, the death of a
grandparent, or when a close friend’s family moved
away. Similarly, the few weeks’ delay between a
negative life event and the increase in risk is in keeping
with previous � ndings.

The relatively small number of children living in
conditions of high chronic stress differed from the
others not only in the degree, but also the types of
chronic adversities experienced. On average, they had

Table 1. Odds ratio estimates for new asthma attacks associated with previous severe life events (with delays of 0–2 wk, 2–4 wk, and 4–6 wk).
Odds ratio estimates were adjusted using the dynamic logistic regression model and are listed separately in four groups (high chronic stress vs
low/medium chronic stress; positive life event vs no positive life events). In the low/medium chronic stress group, a positive event seems to
reduce the effect of a negative event ( p = 0.01, using a global test for interaction) ; this is not the case in the high chronic stress group
( p = 0.36).

Low/medium chronic stress High chronic stress

No positive event Positive event No positive event Positive event

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Severe event vs no severe event
In previous 2 wk 0.79 0.41–1.52 0.45 0.20–1.03 3.51 1.26–9.77 2.58 0.82–8.08
2–4 wk earlier 2.21 1.30–3.76 1.09 0.54–2.24 0.90 0.24–3.41 0.68 0.15–3.18
4–6 wk earlier 2.87 1.68–4.90 1.42 0.71–2.85 0.56 0.14–2.23 0.45 0.10–1.96
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� ve times the rate of poverty/poor housing, physical
in� rmity/psychiatric illness/alcohol dependence of a
parent, family discord and school-related problems,
compared with the remaining children. Their situation
was further compromised by parental hostility/indiffer-
ence and peer hostility/rejection, adversities that hardly
ever occurred where there was no high chronic stress.
Furthermore, in this group, the severely negative events
immediately preceding an asthma exacerbation mostly
arose directly from an existing chronic adversity that in
half the cases was a family-based problem.

Possible explanations
Given the dissimilar nature and level of adversity that
children with and without high chronic stress suffered, it
is perhaps not unexpected that the protective effect of
positive life events was also very different, with positive
events ameliorating the impact of the negative ones only
where there was no high chronic stress. The reasons for
this may lie partly in the interconnections between
chronic stress and positive life events. Unlike the
negative events, positive events were usually brought
about by the child’s own behaviour, albeit often with
parental support. Nearly half of the positive events were
related to achievements in the child’s pastime activities,
and a quarter involved gifts (such as a bicycle or sports
equipment, for instance) that enabled the child to pursue
an interest, or to participate in a shared activity with his/
her peers. The likely mechanism by which an event
exerted its positive effect might therefore be through an
enhancement of the child’s self esteem, or sense of self-
worth. It is also conceivable that children living under
conditions of high chronic stress, some of it stemming
from lack of parental guidance and support, and often
associated with other forms of social disadvantage, had
fewer opportunities to experience positive events in the
� rst place. Even if they managed to achieve something
through their own actions, the impact of their achieve-
ments was simply insuf� cient to offset the effects of
high chronic stress.

Implications
How these � ndings might be used in the care of children
suffering from chronic asthma deserves some consid-
eration. Here, two separate issues are raised. The � rst
relates to the rather pernicious role of multiple chronic
stressors, usually stemming from the child’s immediate
living environment, and enhancing the risk caused by
negative life events, as well as making the risk less
modi� able by positive life events. The other concerns
possible opportunities for children to experience posi-
tive life events, in the hope that these might help to
offset the detrimental effects of the unpredictable
negative events that most children are likely to
experience at some point in their lives. Although this
makes some sense from the viewpoint of likely mech-
anisms (e.g. the effects of stress on the body’s immune

responses) (23), the fact that only those positive life
events closely associated with negative life events had a
protective role is more dif� cult to translate into
practical advice. But, of course, it is probable that a
child exposed to a range of positive experiences has
more chance of experiencing positive life events at a
time when they may coincide with a stressful life event.

Given that a large proportion of children’s positive
life events relate to their interests and hobbies, it is
worth noting that positive experiences such as having an
absorbing interest or a rewarding hobby do not in
themselves have a protective function. For this to be so,
a child engaged in such interests must also have a
chance to achieve something in them. However, just
encouraging children who suffer from asthma to join
clubs, etc., in the hope that this will result in self-
esteem-enhancing accomplishments is not necessarily
the answer. Indeed, many children in our study had
joined several sports clubs and other pastime activities,
which they were then forced to leave with a sense of
disappointment, either because the challenges were too
great for their health, or because of a lack of parental
support.

Finally, the results also indicate the need for
heightened sensitivity to the needs of those children
with asthma who also live under conditions of high
chronic stress. As the child’s experience of chronic
stress is mostly in the home and in school, more help
should be offered to these children and their families by
persons they come in contact with in the educational,
social and medical welfare services.
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