
Francisco17 which found that 17% of TB
cases were due to smear negative
transmission, Hernández-Garduño et al
have included cases with extrapulmon-
ary disease. They hypothesise that
patients who appear to have extrapul-
monary disease alone could be transmit-
ting tubercle bacilli by previously
undetected sputum smear negative
transmission.

The methods used to ensure that
apparent smear negative transmission
could not have been caused by smear
positive transmission appear rigorous.
One theoretical confounding factor
which the authors do not seem to have
considered is the possibility that a smear
negative patient at the time of diagnosis
may have been smear positive earlier on
in the disease. As the historical data
suggest that 25–50% of untreated
patients with pulmonary TB healed
spontaneously, this remains a possibi-
lity. The finding that one sixth of the
cases were due to smear negative
transmission is remarkably similar to
that of the earlier San Francisco study.17

The fact that half of all patients with TB
have never, to their knowledge, been in
contact with a case of TB (so called
‘‘casual transmission’’) perhaps adds
some weight to this evidence.18

If this is true, what are the implica-
tions for TB control? Firstly, it means
that it is going to be much harder to
eliminate TB in low prevalence settings
than we had hoped. Secondly, we may
have to revise our contact tracing
procedures to include more extensive
screening of contacts of smear negative
cases, particularly if these may be

immunocompromised in any way.
Thirdly, the implication for the provision
of adequate resources for TB control in
low prevalence settings is made clearly
in the paper by Ruddy et al.

CONCLUSIONS
The use of molecular methods for
studying the epidemiology of TB is
proving to be a two edged sword.19

Unlike the dilemma of Pooh who found
that the more he looked for Piglet in
Piglet’s house without finding him the
more Piglet wasn’t there,20 the more we
look at TB with this methodology the
more we find it is there or, at least, is
being transmitted with surprising effi-
ciency. The implications for resources to
improve TB control are evident. Unless
we can convince our political masters
that this is the case, we will have to
stand by and watch as things get worse.

Thorax 2004;59:273–278.
doi: 10.1136/thx.2003.020081

Correspondence to: P D O Davies,
Cardiothoracic Centre, Thomas Drive, Liverpool
L14 3PE; peter.davies@ctc.nhs.uk

REFERENCES
1 Ruddy MC, Davies AP, Yates MD, et al. Outbreak

of isonaizid resistant tuberculosis in north London.
Thorax 2004;59:279–85.

2 Hernández-Garduño E, Cook V, Kunimoto D, et
al. Transmission of tuberculosis from smear
negative patients: a molecular epidemiology
study. Thorax 2004;59:286–90.

3 Watson JM, Moss F. TB in Leicester: out of control,
or one of those things? BMJ 2001;322:1133–4.

4 Centres for Disease Control. Transmission of
multidrug resistant tuberculosis among
immunocompromised persons in a correctional
system—New York 1991. Morbidity Mortality
Weekly Rep 1992;41:507–9.

5 Yerokhin VV, Punga VV, Rybka LN. Tuberculosis
in Russia and the problem of multiple drug
resistance. Ann NY Acad Sci 2002;953:133–7.

6 Darbyshire JH. Tuberculosis: old reasons for a
new increase? BMJ 1995;310:954–5.

7 Joint Tuberculosis Committee of the British
Thoracic Society. Control and prevention of
tuberculosis in the United Kingdom: code of
practice 2000. Thorax 2000;55:887–901.

8 Davies P. Issues facing TB control: tuberculosis in
prisons. Scottish Med J 2000;45(Suppl 1):33.

9 Frieden TR, Fujiwara PJ, Washko RM, et al.
Tuberculosis in New York City: turning the tide.
N Engl J Med 1995;333:229–33.

10 Campion EW. Liberty and the control of
tuberculosis. N Engl J Med 1999;340:385–6.

11 Joint Tuberculosis Committee of the British
Thoracic Society. Chemotherapy and
management of tuberculosis in the United
Kingdom: recommendations 1998. Thorax
1998;53:536–48.

12 Department of Health. Getting ahead of the
curve. http://www.doh.gov.uk/cmo/idstrategy/
(updated 11 August 2003, accessed 12
December 2003).

13 Subcommittee of the Joint Tuberculosis
Committee of the British Thoracic Society.
Control and prevention of tuberculosis in Britain:
an updated code of practice. BMJ
1990;300:995–9.

14 Ansari A, Thomas I, Campbell IA. Refined
tuberculosis contact tracing in a low incidence
area. Respir Med 1998;92:1127–31.

15 Communicable Disease Surveillance Centre.
Protecting the population from infection. http://
www.hpa.org.uk/infections/topics_az/tb/pdf/
TBpreliminaryreport_01.pdf (updated 4 August
2003, accessed 12 December 2003).

16 Behr MA, Warren SA, Salamon H, et al.
Transmission of Mycobacterium tuberculosis from
patients smear-negative for acid-fast bacilli.
Lancet 1999;353:444–9.

17 Small PM, Hopewell PC, Singh SP, et al. The
epidemiology of tuberculosis in San Francisco. A
population-based study using conventional and
molecular methods. N Engl J Med
1994;330:1703–9.

18 Dye C. Epidemiology. In: Davies PDO, ed.
Clinical tuberculosis, 3rd ed. London: Arnold,
2003:21–42.

19 Sonnengerg P, Godfrey-Faussett P. The use of
DNA fingerprinting to study tuberculosis. In:
Davies PDO, ed. Clinical tuberculosis, 3rd ed.
London: Arnold, 2003:60–73.

20 Milne AA. The House at Pooh Corner.

Parental smoking
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Effects of parental smoking on the
respiratory health of adults
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Further evidence that parental smoking may have long term effects
into adulthood on the respiratory health of offspring

A
paper on passive smoking by Cook
and Strachan1 published in a
Thorax review series in 1999

reported odds ratios (OR) for childhood
lower respiratory tract illnesses, respira-
tory symptoms, and middle ear disease
of 1.2–1.6 for either parent smoking, the
risks usually being higher in pre-school
children than in children of school age.
The review concluded that parental

smoking was causally associated with
impaired lung function in children, but
found inconsistent evidence linking
parental smoking to allergic sensitisa-
tion and suggested that evidence linking
maternal smoking to bronchial hyperre-
sponsiveness (BHR) may have arisen
from publication bias.1

There is little information from follow
up studies about the effect on adult

health of exposure to parental smok-
ing,2 3 which is understandable given
the logistical difficulties of following
individuals for many decades from
birth. In this issue of Thorax Svanes
and colleagues take a short cut and
report cross-sectional results from the
European Community Respiratory
Health Survey (ECRHS) linking recalled
information about parental smoking to
respiratory symptoms, asthma, forced
expiratory volumes, and BHR in up to
18 688 adults aged 20–44 years from 37
centres in 17 countries.4

For men and women overall, mater-
nal smoking was positively associated
with wheeze (OR 1.12), with a compo-
site variable of three or more asthma
symptoms (OR 1.14), but not with
current asthma. Because of the large
sample, 95% confidence intervals were
narrow and excluded unity despite
excess risks of wheeze and asthma
symptoms being low. The possibility
that such weak effects may be due to
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confounding should be considered,
although similar sized effects were
found in never smokers. Maternal
smoking was associated with a forced
expiratory volume in 1 second (FEV1)
24 ml lower and ratio of FEV1 to forced
vital capacity (FEV1/FVC) 0.5% lower,
but not with differences in FVC or BHR.
The effects of maternal smoking were
greater in subjects whose mothers
smoked in pregnancy but, as the
authors acknowledge, this is an unreli-
able conclusion when exposure infor-
mation is obtained by offspring recall.
Overall, there was no effect of paternal
smoking on any outcome.4

Several lines of evidence suggest that
maternal smoking in pregnancy is a
cause of childhood wheezing illness,
especially transient early wheeze.5 6

However, mothers who smoke in preg-
nancy almost invariably smoke after-
wards, so it is difficult to separate a
potential role for maternal smoking on a
causal pathway leading to a wheeze
related phenotype from its action as an
environmental trigger. The finding by
Svanes et al that maternal smoking may
increase wheeze in never smokers,
despite adjustment for current passive
smoking, supports a causal link between
maternal smoking and wheezing pheno-
type(s).

Does an estimated 10% excess risk of
wheeze matter? The prevalence of
maternal smoking varied widely in the
ECRHS but was over 40% in Denmark,
Iceland, and the English speaking cen-
tres.4 We can estimate the population
attributable risk (PAR) of adult wheeze
due to maternal smoking in these latter
centres to be 4–5%, which is the amount
of wheeze that could be prevented if
maternal smoking was abolished. Public
health interventions that halved the
prevalence of maternal smoking in these
centres would therefore prevent about
2% of wheeze in adults aged 20–44,
which seems modest, even allowing for
possible underestimation of main effects
by this study. This figure ignores the
influence of parental smoking on the
smoking behaviour of offspring,7

although not all studies have found a
link between smoking by parents and
offspring.8

Before considering subgroup analyses,
the strengths and weaknesses of the
study should be considered. Strengths
include precision of effect estimates
from the large sample, standardisation
across centres of exposures and outcomes,
and the capacity to test for heterogeneity
across multiple sociocultural settings.
This last feature offers some safeguard
that the associations in question are
not confounded by unmeasured or
poorly measured alternative risk factors,
assuming that the confounding structure

of known and unknown risk factors
varies between populations. As with
some other studies,9–11 reliance on off-
spring reports of parental ‘‘ever’’ smok-
ing is a weakness because this may be
subject to differential (recall bias) and
non-differential (random) error, and
provides no information about the inten-
sity, duration, or timing of exposure
during early life and childhood.

The authors could not test the accu-
racy of recalled information about par-
ental smoking in their study. However,
it seems reasonable to assume that most
adults can remember whether their
mother or father had smoked regularly
during their childhood. This is sup-
ported by unpublished findings from
the Midspan family study12 in which
parents aged 45–64 reported their smok-
ing habits in 1972–6 and adult offspring
aged 30–59 answered a question about
maternal smoking in 1996: ‘‘From
memory, did your mother ever smoke
cigarettes regularly?’’ The same enquiry
was made about paternal smoking, both
questions being similar to those in the
ECRHS. In both studies nearly all par-
ticipants responded positively or nega-
tively about maternal (ECRHS 97%,
Midspan 99%) and paternal (ECRHS
93%, Midspan 99%) smoking, despite
being offered the opportunity of answer-
ing ‘‘don’t know’’ (ECRHS) or ‘‘not sure’’
(Midspan). In the Midspan study there
was good agreement between pre-
recorded and recalled maternal smoking
(k= 0.87, p,0.0001) and paternal smok-
ing (k= 0.70, p,0.0001).

The latter study also illustrates the
consequences of concatenating pre-
recorded information about different
intensities of current and former mater-
nal smoking into a single binary vari-
able—maternal ever smoking. Compared
with adult offspring whose mothers
were never smokers, offspring whose
mothers were former smokers or current
smokers of 1–14, 15–24, and >25 cigar-
ettes per day had FEV1 differences of
244, 215, 2108, 2156 ml, respectively
(p,0.0001 trend for never/current mater-
nal smoking).12 The difference in FEV1

associated with maternal ever smoking
was 267 ml (95% CI –106 to 228) using
pre-recorded exposure and 261 ml (95%
CI 299 to 223) using recalled exposure
(M N Upton, unpublished finding). The
main limitation when using recalled
exposure therefore seems to be loss of
dose-response. There is also a small
degree of attenuation of effect, probably
from non-differential error.

The estimate by Svanes et al for the
effect of maternal smoking on adult
FEV1 (224 ml) lies within the 95% con-
fidence interval for the Midspan esti-
mate using recalled exposure. It seems
unlikely that such a small decrement

would be relevant to the risk of COPD
unless the FEV1 deficit increases over
time, perhaps by interacting with perso-
nal smoking. Svanes et al report that
there were no significant interactions
between maternal and personal smok-
ing in their study, unlike findings in the
Midspan family study where maternal
and personal smoking synergised to
increase airflow limitation.13 Possible
reasons for differences between the
studies include the older age of
Midspan subjects and perhaps a stron-
ger exposure ‘‘signal’’ in Midspan
because of the availability of pre-
recorded information about the inten-
sity of maternal smoking.

The review by Cook and Strachan
published in Thorax concluded that
samples of at least 2000 were needed
to detect effects of parental smoking in
children, judged by the absence of
publication bias in studies recruiting
more than 2000 subjects.1 According to
this view, the study by Svanes et al
should have sufficient power to detect
effects of parental smoking in sub-
groups as large as this. However, this
assumes not only that the effects of
maternal smoking detected in children
do not wane over time, but also that the
signal-to-noise ratio of the main expo-
sures (maternal or paternal smoking)
match those in the studies of children
included in the reviews. Both assump-
tions may be questioned, the latter
because of the previously mentioned
limitations around the assessment of
parental smoking using offspring recall.

This may be a reason why some main
effects in the subgroups in the study by
Svanes et al did not reach conventional
levels of statistical significance, despite
large samples and similar point esti-
mates. For example, the effect of mater-
nal smoking on FEV1 was similar in
men (222 ml) and women (224 ml),
whereas 95% confidence intervals
included zero in men but not women.
When the main effects are relatively
weak, it is not surprising that 95%
confidence intervals estimated using
regression (or logistic regression)
include zero (or unity) when the data
are divided further. There was no evi-
dence from heterogeneity tests that the
effects of maternal smoking on symp-
toms or lung function differed between
men and women. It is a pity that the
ECRHS did not record forced expiratory
flows because, in children, parental
smoking has greater proportional effects
on forced expiratory flows than on
volumes1 6 and such measurements
may have increased the study’s power,
assuming that the decrements in ques-
tion persist as offspring age.

In contrast to findings for maternal
smoking, there was evidence that the
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effect of paternal smoking differed
between men and women, but only on
the risk of wheeze (OR 1.13 for men,
OR 0.95 for women, heterogeneity
p = 0.033). Despite claims made to the
contrary, there was little evidence that
paternal smoking adversely affected
lung function in men in the study by
Svanes et al (table 4).4 It is difficult to
interpret the dose-response effect of
number of parents smoking on lung
function in the study, given the absence
of effects of paternal smoking on lung
function. Without information on the
intensity of parental smoking, it is not
possible to exclude the possibility that
smoking intensity was higher in
mothers whose partners smoked. It is
also relevant that there was a similar
size dose-response effect of number of
parents smoking on FEV1/FVC impair-
ment in men and women. The authors
suggest that their results are consistent
with age windows of particular vulner-
ability that differ by sex. This is an
attractive hypothesis,6 14 but the only
convincing sex differences in their data
were effects of paternal smoking on
wheeze in men only.

Another strength of the study is the
objective evidence of atopy. Maternal
smoking was associated more strongly
with wheeze in non-atopic (OR = 1.23)
than in atopic (OR = 1.04) subjects, a
difference supported by heteroge-
neity tests. It is interesting that there
appeared to be a greater effect of mater-
nal smoking on wheeze in non-atopic
subjects, without a correspondingly
greater deficit in airflow limitation and
without evidence of an effect of mater-
nal smoking on BHR. It seems possible
that there are a number of mechanisms
underlying wheeze associated with

maternal smoking. Although mater-
nal smoking does not seem to have a
large effect and impact on adult
wheeze, it may perhaps be a tool to
explore the pathogenesis of non-atopic
asthma which is underdiagnosed15 and
under-researched,16 yet has a large
impact.

There is already substantial evidence
that parental smoking, particularly
maternal smoking, adversely affects
the health of infants and children.1 6

There is little need for further data to
justify public health efforts to reduce the
exposure of offspring to passive smok-
ing before or after birth. The study by
Svanes et al4 adds to the evidence that
parental smoking may have longstand-
ing effects into adulthood on the
respiratory health of offspring, and
allows us to generalise evidence ‘‘that
something is going on’’ from the limited
studies that have so far been conducted
in adults.2 3 9211 13 However, current evi-
dence is insufficient to assess the
clinical significance of the different
effects reported in adults or to under-
stand how exposure to maternal and
paternal smoking at different times
before and after birth integrates to cause
longstanding changes in lung structure
and function.
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