
tral venous catheters should not be routinely replaced
as a means of preventing catheter related infections.5

This guideline is strongly recommended for all hospi-
tals and is supported by well designed studies.5

Fifty eight of the 86 units that routinely replaced
central venous catheters removed them at 7 days. This

practice was arbitrary, pragmatic, or influenced by con-
clusions from uncontrolled data.1 2 The incidence of
sepsis related to the catheter is not increased when
central venous catheters are replaced after more than
three days.3 4 Scheduled replacement has recognised
complications and is demanding of staff and resources.
Despite the additional risks, the lack of evidence of
benefit, and the extra costs entailed, routine scheduled
replacement is still widely practised in many intensive
care units in mainland Britain.
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Questionnaire study of effect of sex and age on the
prevalence of wheeze and asthma in adolescence
Andrea Venn, Sarah Lewis, Marie Cooper, Jennifer Hill, John Britton

In early childhood wheezing and asthma are more
common in boys than girls.1 This difference has either
disappeared or reversed by early adulthood,2 although
the age at which the change occurs is unclear. We
therefore measured the age and sex specific prevalence
of self reported wheeze and diagnosed asthma in
11-16 year old children attending secondary schools in
the Nottingham area.

Subjects, methods, and results
In 1996 we completed a prevalence survey of all pupils
attending 44 secondary schools in a defined postcode
area in and around Nottingham. Questionnaires about
lifetime and current wheeze and asthma diagnosed by
a doctor (appendix) were distributed to pupils for self
completion during school time. Data were collected on
27 826 pupils (over 80% of registered pupils) aged
11-16 years, 51% of whom were boys. Parental
responses to the same questions were obtained for a
1 in 4 random subsample of 3894 pupils (59%
response).

The self reported lifetime prevalence of wheeze was
30.1% (8317/27 632), with 19.0% (5253/27 668) of
children reporting having wheezed in the past year. Of
the children with current wheeze who also provided

information on asthma 3527/5154 (68%) had had
asthma diagnosed by a doctor at some time. Wheeze
and diagnosed asthma were both significantly more
prevalent in girls than boys (relative risk for wheeze in
the past year 1.24 (95% confidence interval 1.18 to
1.30) (figure); full data are available in a table on our
website). However, this sex difference was dependent
on age. At 11 years wheeze was more common in boys,
but thereafter the prevalence of wheeze decreased with
age in boys (÷2 test for trend = 23.2, P < 0.0001) and
increased with age in girls (÷2 = 20.4, P < 0.0001), the
sex reversal occurring at age 12. Inclusion of an
age-sex interaction term in the multiple logistic
regression model confirmed the significance of this
effect (P < 0.0001).

Analysis of parental responses gave lower preva-
lences of wheeze (lifetime 25.6% (994/3878), past year
16.4% (636/3880)). Sex reversal in wheezing (P < 0.01
for age-sex interaction term) occurred at age 13, after
which prevalence was relatively constant.

Comment
The male predominance of wheezing during the first
decade of life is reversed around the time of puberty
due to an increase in reported wheeze in girls and a fall
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in boys. A tendency for girls to overreport asthma
symptoms and boys to deny them may have
overestimated the size of the sex difference. However,
the effect persisted when we used parental responses
and also when we restricted the analysis to current
wheezers with a doctor’s diagnosis of asthma, both of
which measures may be less affected by sex. We found
no difference in response rates among boys or girls of
different ages except for slightly lower rates by both
sexes in year 11, which would not have affected the
overall trend. Parental response rates did fall with age,
but this does not appear to have biased the estimates
since the pattern of parent reported prevalence is simi-
lar to that of self reported prevalence. It therefore
seems unlikely that the sex effect is solely the result of
reporting or selection bias.

Hormonal changes occurring in early puberty
could have a role in the changing prevalences. Troisi et
al reported a positive dose-response relation between

oestrogen use and the risk of adult onset asthma in
women.3 Also there is evidence that girls are more
likely than boys to develop asthma in adolescence,4

which could be hormone related or due to girls experi-
encing different exposures to triggers for wheeze at
this age, such as smoking. The decrease in wheezing
prevalence in boys may be related to the increase in
size of airways, which are on average smaller than those
of girls in infancy.5 The effects of hormones and other
factors operating during early adolescence on meas-
ures of airway inflammation and other markers of
asthma deserve further investigation.
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Appendix: Respiratory questions asked
x Have you ever had attacks of wheezing in the chest? (a
noisy whistling sound from the chest, not the throat, causing
tightness and breathlessness)
x Have you had any wheezing attacks in the last year?
x Have you ever been told by a doctor that you have
asthma?
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Seasonal variation in coronary artery disease mortality in
Hawaii: observational study
Todd B Seto, Murray A Mittleman, Roger B Davis, Deborah A Taira, Ichiro Kawachi

A seasonal variation in cardiac mortality has been
noted in both the northern1 2 and southern3 hemi-
spheres, with higher death rates during winter than
summer. Previous studies reporting seasonal variation
in mortality from coronary artery disease examined
data from regions with distinct seasonal changes in
temperature. To determine whether seasonality in
mortality exists in a tropical climate with little variation
in temperature we examined the monthly mortality
from coronary artery disease among residents of
Hawaii.

Methods and results
Hawaii consists of six main islands, with a population
of 1.1 million.4 We obtained monthly rates of deaths
from coronary artery disease (ICD-9 410-414) as
recorded on death certificates during 1984-93 from
the state of Hawaii. All non-residents of Hawaii were
excluded. Because the likelihood of a diagnosis of a
respiratory infection might vary by season, we used
mortality from respiratory infection (ICD-9 480-487)
as a proxy for incidence of respiratory infection. We
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