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The natural history of acute cough in
children aged 0 to 4 years in primary care:

a systematic review

Alastair D Hay and Andrew D Wilson

SUMMARY

Professional and parental uncertainty regarding the natural his-
tory of cough and respiratory tract infection (RTI) in pre-school
children mqy in part be responsible for the high consultation,
reconsultation, and antibiotic prescribing rates in this age group.
The aim of the study was to review the evidence about the nat-
ural history of acute cough in children aged between O and 4
years presenting to primary care in terms of illness duration and
complications. The study was a systematic review, with qualita-
tive and quantitative data synthesis, of control and placebo arms
of systematic reviews, randomised controlled trials (RCTs), and
cohort studies set in primary care. Searches were done of MED-
LINE (between 1966 and June 1998), EMBASE (between 1988
and September 1998), and the Cochrane Library databases,
using the MeSH terms ‘respiratory tract infection’, ‘cough’, and
‘bronchitis’, and the textwords ‘cough’, ‘bronchitis’, and ‘chest
infection’, limited to children aged between O and 4 years, and
English language articles. Eight RCTS and two cohort studies met
the review criteria. At one week, 75% of children may have
improved but 50% may be still coughing and/or have a nasal
discharge. At two weeks up to 24% of children mqy be no better.
Within two weeks of presentation, 12% of children mqy experi-
ence one or more complication, such as rash, painful ears, diar-
rhoea, vomiting, or progression to bronchitis/pneumonia.

This review offers parents and clinicians more prognostic
information about acute cough in pre-school children. Iliness
duration may be longer and complications higher than many
parents and clinicians expect. This may help to set more realistic
expectations of the illness and help parents to decide when and
If to reconsult. This information mqy be useful to those designing
patient information and self-help resources.
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Introduction

OUGH is the most common problem managed by gen-
eral practitioners (GPs) in the United Kingdom (UK), and
it is more common in pre-school children than in any other
age group.’ Two out of three children aged between 0 and 4
years visit their GP at least once a year with an acute respi-
ratory infection? and up to three-quarters of these will have a
cough.® Given that the UK population of children aged
between 0 and 4 years is four million, this accounts for at
least two million face-to-face consultations for new episodes
of cough annually, with up to half a million reconsultations*
and many more episodes of respiratory illness not currently
seen by GPs.5 Estimating the cost of GP time at £7.30 per
consultation and antibiotics at £3 per prescription® (assum-
ing a 40% prescribing rate),* the crude annual National
Health Service (NHS) cost of treating cough in pre-school
children is at least £20 million. Consultation rates for all
problems in pre-school children have risen,” and this rise
may accelerate with the increasing accessibility of ‘walk in’®
primary care clinics and NHS Direct services.® In a recent
evaluation of NHS Direct services in three regions, 22% of all
calls concerned pre-school children.™
Most coughs in pre-school children are caused by respi-
ratory tract infections (RTIs), with around 7% caused by
asthma.'" One study found that the most common diagnos-
tic labels given to pre-school children with RTlI and cough
were: ‘cold or sinusitis’ (33%), ‘bronchitis’ (15%), ‘tracheitis’
(12%), ‘pneumonia or bronchiolitis’ (12%), ‘pharyngitis’
(10%), ‘influenza’ (9%), ‘laryngitis or croup’ (7%), and otitis
media (2%).2 However, Howie et al'?> demonstrated large
variations between doctors in the frequency of diagnostic
labels and treatments offered to adults presenting to prima-
ry care with respiratory tract illness. The variation may be
more marked in pre-school children because they present
with fewer symptoms than older children and adults, they
rarely expectorate sputum with their cough,'® and it is not
possible to establish the presence or absence of subjective
symptoms such as chest pain and sore throat. Because pre-
cise diagnoses can often only be made in retrospect, it has
been recommended that research of acute problems in pri-
mary care be based on presenting symptoms and disease
categories.™
Despite the lack of evidence of effectiveness in improving
outcome or reducing complications of RTI in children,® con-
cerns regarding rising antibiotic resistance rates'®'” and the
relationship between the ‘medicalisation’ of illness and the
increasing likelihood of further consultation,'®® antibiotic
prescribing rates for cough remain high. Estimates vary
between countries; for example, the estimate is 40% for chil-
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HOW THIS FITS IN

What do we know?

Cough generates large numbers of
consultations and reconsultations in pre-
school children in primary care. Professional

and parental uncertainty regarding its natural history may be
partly to blame. Parents want accessible and specific informa-
tion to help them look after their children.

What does this paper add?

One in four pre-school children presenting to primary care
with cough are no better after two weeks and one in eight may
experience one or more complications. This prognostic infor-
mation may help to set more realistic expectations and enable
parents to decide when and if to consult.

dren with upper respiratory tract infection (URTI) in the UK,*
and 70% for children with cough in the United States of
America (USA).2° Qver half of all pre-school children in
England and Wales received an antibiotic in 1996,%!

Stott* has suggested that ‘more realistic parental expecta-
tions might be set if doctors warned parents about symp-
toms such as cough, diarrhoea and vomiting that are com-
monly associated with upper RTls in children’. Kai??> found
that parents of pre-school children want ‘accessible and
specific information to support their negotiation of children’s
illness’. Professional and parental uncertainty regarding the
natural history of cough and RTI in pre-school children may
in part be responsible for the high consultation, reconsulta-
tion and antibiotic prescribing rates in this age group. Some
parents harbour extreme concerns when their children
cough, such as ‘death from choking on phlegm or vomit,
asthma or cot death’.232* Imparting knowledge and advice is
one method of managing increasing demands on health ser-
vices,?> by empowering self-care and tempering rising
expectations.?® The aim of this paper is to review the evi-
dence about the natural history of acute cough in children
aged between 0 and 4 years of age presenting to primary
care in terms of illness duration and complications.

Method

The review objectives and methods were examined by peers
as part of the departmental review process. For study selec-
tion this review used the symptom of cough or undifferenti-
ated acute respiratory tract infection with cough (UARTIC).
Davy?” has defined UARTIC as a cough which has failed to
differentiate into a recognised clinical picture with known
associated bacterial or viral aetiology, such as croup,
whooping cough, pneumonia or bronchiolitis. UARTIC
includes labels such as ‘upper RTI’, ‘bronchitis’, ‘chest infec-
tion’, and ‘post nasal drip’.

Recommended?® search strategies were used to identify
studies which might describe the natural history of cough in
pre-school children presenting to primary care. These
included the control or placebo arms of RCTs, systematic
reviews of RCTs, and cohort studies. Searches of MEDLINE
(between 1966 and June 1998), EMBASE (between 1988
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and September 1998) and the Cochrane Library databases,
using MeSH terms ‘respiratory tract infection’, ‘cough’, and
‘bronchitis’, and the textwords ‘cough’, ‘bronchitis’, and
‘chest infection’ were limited to children aged between 0 and
4 years and English language articles.

Figure 1 summarises the method used to identify the arti-
cles. The corresponding author screened over 6000 titles
on-line, and the grey literature. Because resources were lim-
ited, it was not feasible for a second reviewer to examine
these titles. Four hundred and five relevant abstracts were
printed for closer scrutiny. Of these, 21 studies fell within the
inclusion criteria and 384 studies were excluded. ‘Not UAR-
TIC’ refers to studies examining children with tuberculosis,
pertussis, bronchiolitis, cystic fibrosis, and recurrent wheez-
ing. ‘Community studies’ refers to those studies in which
parents were recruited in the community and did not have to
make the decision to consult a primary care clinician. These
studies were excluded because we believe that the natural
history of UARTIC may differ between those who consult and
those who do not. This is supported by one study, which
found a median duration of cough of 5.0 days in those who
consult and 3.4 days in those who do not consult.?® Studies
based in developing countries were excluded because we
wanted the results to be generalisable to primary care in
developed countries, and children in the developing world
experience higher rates of morbidity and mortality from RTls
than those in developed countries.®°

Full papers were requested for the remaining 21 studies.
Eleven were excluded at this stage. The remaining studies
were independently assessed by two of the authors for
study quality and data extracted. Differences were dis-
cussed and agreement reached by consensus. As quality
scoring systems are subject to bias,®' we decided to extract
all available data which reflect potential sources of bias and
present these for the reader to make their own judgement of
the study quality.

As only two studies exclusively recruited children between
0 and 4 years of age,®>% it was decided to retain papers in
the review which included the specified age range, but
which also included older children. Similarly, as some stud-
ies failed to report recruitment and attrition rates, it was
decided to retain all papers. Studies in which symptomatic
treatment was allowed were included, as it has been shown
that they make little impact on the course of most ilinesses.3*
Outpatient or private clinic studies in the USA were included
because of the primary care function they may perform.

Before meta-analysis of complication rates was consid-
ered, clinical definitions were examined and tests of homo-
geneity were performed. Similar complication definitions
were used between authors. These were: the development
of new symptoms or signs in the respiratory system denot-
ing a progression of illness, such as tonsillitis, otitis media,
bronchitis, or pneumonia; the development of a new non-
respiratory system symptom, such as rash, diarrhoea, or
vomiting; or, in one study,®® cough and fever lasting longer
than 14 days. Homogeneity was tested by looking for over-
lap of the 95% confidence limits (calculated using Epilnfo 6
exact binomial calculation)®® on a graphic display. This
demonstrated that the two non-antibiotic trials had 95% con-
fidence limits outside the other studies (Table 4). Hutton3®
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Searches of MEDLINE (between 1966 and
June 1998), EMBASE (between 1988 and
September 1998), the Cochrane Library,
Bandolier, and the Drugs and Therapeutics
Bulletin.

Y

Identified titles screened
MEDLINE = 4619
EMBASE = 1932

Grey literature and references = 14 Exclusions = 384
Cochrane = 0 Reason for exclusion
* Not UARTIC = 129
¢ Community studies = 98
Y « Secondary care = 71
Relevant abstracts printed = 405 . 'Iinalugting diagnostic tests or OLEcome instruments = 30
. children over 5 years of age = 23
| ¢ No placebo or control arm = 15
Y | < Based in developing countries = 12
* Insufficient information in abstract, title area different = 6
Papers requested for
independent relevance
assessment by the authors = 21
- Exclusions = 11
Y “| Reason for exclusion
* Based in developing countries = 3
Papers from which data was * No numeric data presented = 3
independently extracted by the authors * Not UARTIC =2
RCTs = 8 ¢ Community studies = 2
Cohort studies = 2 * No placebo or control arm =1

Figure 1. Flow chart showing the number of studies identified and reasons for exclusion.

had the lowest rate and may have included children with
more mild illness, and Taylor,®” which had the highest rate,
combined side effects and complications. Chi-square test-
ing with (P 0.01) and without (P = 0.11) the Hutton and
Taylor studies gave further evidence of statistical homo-
geneity for complication rates in the remaining studies.
Complication data were combined for quantitative synthesis
by summing numerators (number with any complication)
and denominators (number of children at risk) across the
homogeneous studies and calculating the 95% confidence
limits around this proportion. Meta-analysis was not attempt-
ed for specific complications as too few data existed for
meaningful tests of homogeneity.

Results

Ten studies met the review criteria. These comprised eight
RCTs of antibiotics or symptomatic treatments for UARTIC
and two prospective observational cohort studies. Table 1(a)
and 1(b) summarise the extracted data. Pre-school children
form the majority age group, representing 65% of all children
in the review where age data were presented. In the other
studies, the mean ages for Todd®® and Taylor®” were 2.5 and
4.9 years, respectively.

The studies met the UARTIC criteria, although there were
some minor variations in inclusion criteria. Taylor (1977)%°
also included children with croup, Taylor (1993)% included
children with a significant night-time cough of less than two
weeks’ duration, and Gulbrandsen® included children who
attended or contacted the surgery by telephone with otitis
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media or pneumonia. Hardy® stipulated at least 12 hours’
fever duration at presentation. From previous work? it can be
estimated that 65% of the children included in the studies
had UARTIC.

Recruitment rates were not reported in four studies and
varied from between 73% and 100% in the others. Most trial
authors did not state whether control or placebo children
received symptomatic treatment. Hutton3® asked parents to
give nothing, and Hardy® allowed ‘routine care for fever’,
aspirin (now contraindicated in children under the age of 12
years), sponge bath or ‘tepid pack’. In the cohort studies,
Stott* found that 40% received antibiotics, 30% cough mix-
tures or decongestants, 30% advice alone, and
Gulbrandsen*® gave advice, explanation, analgesics,
ephedrine mixtures or vasoconstrictor nose drops if well,
and penicillin or erythromycin in 42% if there were ‘signs of
exacerbation’.

Despite its potential relationship to illness duration after
recruitment, only the Gulbrandsen study*® presents illness
duration at recruitment. Forty-nine per cent had been unwell
for less than four days, while 16% had been unwell for more
than two weeks. Follow-up rates varied from between 63%
and 100% and depended on study design, although two
studies did not report these data. Ackerman3 achieved the
most comprehensive follow-up (100% at 28 days).
Observation of the groups varied between studies in terms
of duration of follow-up (range = 2 to 28 days) and who ini-
tiated repeat consultations (parent or physician). Both of
these factors are likely to affect reported complication rates
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in addition to participating in a trial. For example,
Townsend*' appeared to report complications only in those
children whose parents chose to reconsult. Physician and
parent-measured outcomes were separated owing to the dif-
fering perspectives these observers may have on the point
of recovery.

lliness duration

Table 2 shows the proportion of children in whom the iliness
had improved or resolved in the 28 days following entry to
the studies. Meta-analysis was not performed here as
authors used differing illness duration definitions. As expect-
ed, the proportion of children improving or recovering
increases with time, although up to 24% may not have
improved or are worse two weeks post consultation, and up
to 66% may still be experiencing symptoms. The
Gulbrandsen*' data suggest that parents report slower
recovery than physicians, perhaps because of greater
parental exposure to the child’s symptoms.

Table 3 shows the symptom course of acute cough at
between 1 to 2 days, 5 to 8 days, and at 21 days. Most of
these data are derived from parent-held symptom
diaries,?>3° with the exception of some physician-recorded
nasal discharge data from Todd.3® This shows that nasal dis-
charge and cough are still present in half of children at one
week and between 10% and 20% at three weeks.

Four studies report fever duration data. In all studies par-
ents were asked to record temperatures, although no
method is described except by Ackerman® and
Gulbrandsen,*® who asked parents to record rectal temper-
atures twice daily. The Ackerman3? study suggests a median
temperature duration of between 1 and 2 days (Table 3).
Taylor*® reports that 2% were ‘hot and feverish’ on day 8.
Mean temperature durations of 7.5 days® and 3.6 days*'
were also reported. A median summary statistic is preferable
because the proportion of children recovering per day is
positively skewed. Nevertheless, it suggests that fever may
be prolonged in some children.

Complications

Table 4 summarises the rates for any complication, and the
meta-analysis from the homogeneous studies suggests that
12% (10.6 to 13.6) of children can expect to experience one
or more complications with acute cough, probably for the
most part within two weeks of consulting.

Table 2. Percentage of illness improved or resolved with time.

Review article

Table 5 itemises the specific complication rates where
authors presented the relevant data. They suggest that otitis
media or painful ears is the commonest complication and
around 10% may experience one or more of rash, diarrhoea
or vomiting, and between 5% and 10% may progress to
bronchitis or pneumonia. Bronchitis appears as both an
inclusion criterion and a complication because cough in
young children may be related to both upper or lower RTI,
and bronchitis may reflect the progression from upper to
lower RTI. No deaths were reported in any study
control/placebo group. Taylor® reports that 15% of children
returned before the arranged Day 8 follow-up, although
because this was a placebo-controlled trial of antibiotics,
parental anxiety regarding treatment allocation may have
altered the reconsultation rate. In Stott’'s observational
study* 24% returned during the same illness episode, 6% of
whom had a complication, 5% new symptoms and 3%
delayed resolution (most commonly cough).

Conclusion

The representativeness of this systematic review is limited
by the selection of published English language articles only.
Publication bias is unlikely to alter the results as only cohort,
placebo or control groups of trials were included in the
review. Relevant studies with ambiguous titles may also
have been overlooked by a single reviewer and no attempt
was made to contact study authors or pharmaceutical com-
panies for further articles or data. While the review aimed to
describe the natural history of acute cough in pre-school
children, an estimated 35% of children studied were aged 5
years or more, and an estimated 35% may not have had a
cough. To the authors’ knowledge it is not known whether
younger children experience a different natural history to
older children, although it is known that pre-school children
experience higher mean annual incidence rates of respirato-
ry iliness than older children® and in the UK consult their GP
more frequently with acute RTI.2

The decision to exclude community studies in which par-
ents did not have to consult a primary care clinician means
that the results are generalisable only to consultations with
children in primary care. It follows that the reliability of the
data presented in this paper depends on illness behaviour
remaining stable. Should thresholds to consult become
lower, we might expect illness duration to fall.?®

Biases may have distorted the results of the studies in this

Study author and

study group size lliness duration definition 1-2 days 5-8 days 14 days 20-21 days 28 days
Ackerman®? (n = 20) Parent-held symptom diary rating child’s

major symptom as improved or gone 60 75 80 95 100
Taylor®® (n = 59) Parent-held symptom diary recording

normal activity and appetite 86
Hutton® (n = 54) Parental overall rating as ‘better’

at telephone assessment 63
Gulbrandsen®® (n = 90)  Parent-held symptom diary indicating

recovery (freedom from symptoms) 8 34 47 70
Gulbrandsen® (n = 90) Physician assessment as ‘recovered’ 51 76 82 93
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review. Ethical considerations and clinical equipoise*? may
have led to the exclusion of both well and/or unwell children
(45 to 100% recruitment rates) who may experience different
complication rates and different illness duration.*® Todd?3®
and Taylor3® excluded children thought to require antibiotics
from analysis. Lead-time bias can occur when follow-up of
groups does not begin at comparable stages in the natural
history of the condition. This potential source of bias
remains unquantified in this review as few studies report ill-
ness duration at recruitment, and this could lead to an over
or underestimation of illness duration. Reasons for the attri-
tion rates (between O and 38%) are not given, but may
include iliness resolution or hospital admission.

While overall iliness had improved or resolved in 66% of
children two days after consultation, nasal discharge or
cough were still present in 50% one week after consultation.
This may represent a higher symptom prevalence than
might be expected by parents or clinicians. Authors did not
separate ‘improvement’ from ‘recovery’ when presenting
their results. Some parents may choose to reconsult
because the child’s illness has not resolved, despite
improvement in their overall condition. Rates for any compli-
cation are high at 12% and this should be explained to par-
ents. The number of children progressing to pneumonia or

Table 3. Symptom prevalence with time (%).

Assessment point 1-2 days 5-8 days 20-21 days?
Nasal discharge 5540.39 204
Cough 4940 1041
Appetite abnormal 1440 104
Wheezy chest 1040

Sore throat 540 541
Activity abnormal 340

Temperature 5538 14033 204

Ear pain 541

alnterpret with caution: there are doubts regarding data validity in this
study (fewer patient diaries returned than cases reported) and 37%
attrition rate.

Table 4. Percentage of children experiencing any complication.

bronchitis is higher than the authors expected, but some of
them may have received these labels in order to justify the
use of a subsequent antibiotic.?’ These studies have not
considered the children’s or parents’ perspective of quality
of life or disruption to parental work or sleep, but instead
focused on judgements about overall iliness severity, specif-
ic symptoms and doctor-defined complications.

To the authors’ knowledge, no study has described the
professional or parental expectation of illness duration or
severity or examined the relationship to reconsultation
behaviour. However, this review offers parents and clinicians
more precise information about the duration of iliness and
specific symptoms as well as likely complication rates,
which may reassure both groups of the benign nature of the
illness and help them decide when and if to reconsult. Given
that many children still experience nasal discharge and
cough one week after the consultation, it may be necessary
to advise parents to delay reconsultation for these symp-
toms in an otherwise well child for two to three weeks. This
information may be useful to GPs, nurse practitioners, health
visitors, and those designing patient information and self-
help resources.
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