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Aims: To study the relation between the use of parent reported home smoking bans and smoke exposure
among children aged 18–30 months.
Methods: A total of 309 smoking households with children aged 18–30 months, who were part of the
Coventry Cohort study, consented to participate in this cross-sectional survey.
Results: Although parents in almost 88% of smoking households reported using harm reduction strategies
to protect their toddlers from smoke exposure, only 13.9% reported smoking bans in the house. Mean log
urinary cotinine:creatinine ratio was significantly lower for those children whose parents reported no
smoking in the house (1.11, 95% CI 0.64 to 1.49) compared with none/less strict strategies (1.87, 95% CI
1.64 to 2.10). In linear regression models fitted on log cotinine:creatinine ratio, no smoking in the house
was independently associated with a significant reduction in cotinine:creatinine ratio (B =20.55, 95% CI
20.89 to 20.20) after adjusting for mother’s and partner’s average daily cigarette consumption, housing
tenure, and overcrowding. The final model accounted for 44.3% of the variance.
Conclusions: Not smoking in the house was associated with a reduction in mean urinary
cotinine:creatinine ratio in children aged 18–30 months; the relation persisted after adjustment for levels
of mother’s and partner’s daily cigarette consumption and sociodemographic factors. Results suggest that
home smoking bans in this age group have a small but significant effect on smoke exposure independent
of levels of parental tobacco consumption.

P
assive inhalation by young children of environmental
tobacco smoke (ETS) is associated with an increased risk
of a range of adverse outcomes.1–3 The WHO report

estimates that globally 700 million children, half the world’s
children, breathe air polluted by tobacco smoke and that ETS
is causally related to increased risks of respiratory infections
in the first years of life, chronic respiratory illness in school
aged children, middle ear disease, and sudden infant death.3

ETS has also been associated with learning difficulties,
behaviour problems, and language difficulties in childhood
although further work is needed to clarify whether these
associations are causal or related to the social patterning of
smoking.3In addition to the health impact, the economic
burden is considerable: the estimated annual cost of ETS in
the first year of life in Hong Kong was over 2.1 million US
dollars.4

Smoking cessation by parents of young children might be
expected to reduce these risks but parental smoking habits
during and after pregnancy appear resistant to health
education messages to stop smoking.5 An alternative
approach might be to encourage parents and other household
members who feel unable to stop smoking in the short term
to change their smoking habits by avoiding smoking in the
presence of their children. Observational studies of smoking
bans within the home suggest that these may be effective in
reducing children’s exposure to ETS. In a previous paper on
the effects of harm reduction strategies on smoke exposure in
households with infants aged 2–3 months, we reported a
small but significant reduction in infant urinary cotinine:
creatinine ratio associated with a ban on smoking within the
home independent of adult tobacco consumption levels.6

Other studies report significant reductions in objective
measures of ETS exposure associated with harm reduction
strategies within the family home.7–11 Two studies report
significant reduction in urinary cotinine levels associated
with harm reduction strategies short of a total ban on

smoking in the house.7 8 The remaining three studies9–11

conclude that a total ban on smoking in the home is
associated with the greatest reduction of ETS exposure short
of parental smoking cessation. One study using hair nicotine
levels among children aged 3 months to 10 years failed to
show any significant reduction associated with smoking
outside the home.12

Randomised control trials of smoking control programmes
to reduce children’s ETS exposure have produced variable
results. A Cochrane review,13 undertaken in October 2001 but
including one trial published in early 2002,14 identified 18
trials of family and carer smoking control programmes for
reducing children’s ETS exposure. Fifteen trials14–28 reported
interventions aimed at reducing children’s ETS exposure
within the home. Only four trials16 18 20 26 showed an inter-
vention effect and the authors conclude that there is limited
support for more intensive counselling interventions but
none for brief interventions.13 Gehrman and Hovell,29 based
on a critical review of 19 empirical studies published between
1987 and 2002, conclude that interventions of greater
intensity and duration and those based on sound behaviour
change theory yielded the most promising results.
Only four of the randomised controlled trials

(RCTs)14 17 21 23 included in the Cochrane review13 report the
effect of interventions designed specifically to encourage a
ban on smoking in the home. None of these reported an
intervention effect; however, in three14 17 23 there was no
significant difference between intervention and control
groups on the achievement of a smoking ban. The remaining
study21 reports no information comparing intervention and
control groups for home smoking bans. The interventions in
five further trials18 20 22 26 27 involved the negotiation of
options for reducing children’s tobacco smoke exposure in
the home but carers could choose their preferred option. In
one trial, smoking outside the home is listed as the least
favoured option.18 Published trials, therefore, currently

670

www.archdischild.com

 on M
arch 13, 2022 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.2004.067918 on 21 June 2005. D

ow
nloaded from

 

http://adc.bmj.com/


provide little evidence about the effectiveness of smoking
bans in the home in the reduction of children’s tobacco
smoke exposure.
In order to confirm that the effects of parent reported

home smoking bans on smoke exposure among young mobile
children were similar to those noted for infants,6 we
undertook a community based survey of children aged 18–
30 months in smoking households. We tested the hypothesis
that, independent of household cigarette consumption,
socioeconomic status and overcrowding, not smoking in the
home is associated with a statistically significant reduction in
smoke exposure measured by cotinine in children’s urine.

METHODS
Main carers (referred to as mothers in the remainder of the
paper as .95% were mothers) of children living in smoking
households who had previously been enrolled as members of
the Coventry Cohort,30 a whole year birth cohort study, were
invited by letter and telephone to participate in the study.
Mothers, giving informed consent, were interviewed in their
homes when the child was 18–30 months old. Data related to
use of home smoking bans and other harm reduction
strategies, household cigarette consumption, and sociodemo-
graphic and home environment data were collected using a
previously piloted structured interview schedule. Urine was
collected from the child for urinary cotinine:creatinine ratio
estimation at the time of the interview. Ethical approval was
obtained from Coventry Research Ethics Committees.

Exposure variables
To address the main research question, reported use of home
smoking bans and other harm reduction strategies was
initially trichotomised as follows: home smoking ban;
smoking permitted in the house but restrictions placed on
smoking in the vicinity of the child and/or active steps taken
to air room after smoking; none used and/or mother not
aware of strategies that can reduce the child’s smoke
exposure. As children’s mean cotinine:creatinine ratios were
not significantly different in the restrictions short of a home
smoking ban and none/not aware groups, the harm reduction
variable was dichotomised to home smoking ban versus
restrictions short of a smoking ban or none or not aware.
Mother’s average daily cigarette consumption (0; 1–9; 10–19;
20–29; 30–39; 40+), partner’s average daily cigarette con-
sumption (0; 1–9; 10–19; 20–29; 30–39; 40+), housing tenure
(rented v owner occupied housing), and overcrowding ((1
room per person v .1 room per person excluding kitchen,
bathroom, and toilet) were extracted from the interview data
as potential confounding variables.

Outcome variable
Children’s smoke exposure was represented by the urinary
cotinine:creatinine ratio. This was estimated using a compe-
titive enzyme immunoassay (ELISA) method. The ratios were
not normally distributed. Urinary cotinine:creatinine ratios
were log transformed to attain normal distribution for entry
into linear regression analysis.

Analysis
Mean log cotinine:creatinine ratio for parent reported use of a
home smoking ban was compared with that for use of
restrictions short of a home smoking ban/no measures (a
range from not smoking in same room as child to none used).
To control for confounding by mother’s and partner’s
cigarette consumption, housing tenure, and overcrowding,
multiple regression models were fitted on log cotinine:
creatinine ratios. Model 1 regressed use of home smoking
ban on log cotinine:creatinine ratio. Potential confounding
variables were added sequentially, starting with mother’s
average daily cigarette consumption (model 2), followed by
partner’s average daily cigarette consumption (model 3),
housing tenure (model 4), and finally overcrowding (model
5). The order of entry of independent variables into the
regression models was based on their likely importance as
confounding variables. Reversal of the order did not alter the
additional variance attributed to confounding variables. All
analyses were undertaken in SPSS version 10.31

RESULTS
Table 1 presents the sociodemographic characteristics of the
309 smoking households enrolled in the study. Study
households were less likely to have high qualifications, less
likely to own their homes, more likely to be single, and less
likely to be from a black or ethnic minority group than all
families enrolled in the Coventry Cohort Study.30 However,
smoking households that had enrolled in the Coventry
Cohort Study but refused to participate in the present study
had similar levels of single parent and ethnic minority
households, but were less educated and less likely to own
their own homes than the households participating in the
present study. Missing data resulted in different numbers of
households entered into the regression models (see table 3).
Table 2 outlines the harm reduction measures parents

reported using. Only a small proportion (12.2%) reported not
using or not knowing of any measures to protect their child
from exposure to environmental tobacco smoke, with over
half reporting using more than one measure. Only 14%

Table 1 Sociodemographic characteristics of smoking
households in the study

Sociodemographic characteristics of smoking
households No. (%)

Household income/year
,£10,000 105 (34.0%)
£10,000–30,000 149 (48.2%)
£30,000+ 40 (12.9%)
Missing 15 (4.9%)

Overcrowding (excl. kitchen, bathroom, toilet)
(1 room/person 198 (64.1%)
.1 room/person 101 (32.7%)
Missing 10 (3.2%)

Mother’s educational level
High (A level or above) 88 (28.5%)
Medium (GCSE/O level) 163 (52.8%)
Low (no qualifications/GCSE ungraded) 58 (18.8%)
Missing 0

Receipt of state benefits
Yes 120 (38.8%)
No 187 (60.5%
Missing 2 (0.7%)

Housing tenure
Owner occupier 179 (57.9%)
Rented 128 (41.4%)
Other 2 (0.6%)

Marital status
Married/cohabiting 256 (82.8%)
Single parent 53 (17.2%)
Missing 0

Ethnicity
White European 293 (94.8%)
Asian 11 (3.6%)
Black 1 (0.3%)
Mixed/other 4 (.3%)
Missing 0

Toddler smoke exposure 671
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reported using the strictest measure: not smoking or allowing
smoking in the house.
The mean log cotinine:creatinine ratio for children in

households operating a smoking ban was 1.11 (95% CI 0.64
to 1.49) and was significantly lower than that for restrictions
short of a total ban 1.87 (95% CI 1.64 to 2.16). In linear
regression models fitted on log cotinine:creatinine ratio, strict
harm reduction alone was associated with a significant
reduction in cotinine:creatinine ratio (B=20.76; 95% CI
21.17 to 20.35) accounting for 7.1% of the variance (see
model 1, table 3). The independent association with a
significant reduction in infant cotinine:creatinine remained,
although the regression coefficient was reduced (B=20.55;
95% CI 20.89 to 20.20), after adjustment for mother’s and
partner’s average daily cigarette consumption, housing
tenure, and overcrowding (models 2–5, table 3). Inclusion
of mother’s average consumption in the model (see model 2,
table 3) accounted for a third of the effect of strict harm
reduction (B reduced to 20.55 from 20.76) on cotinine:
creatinine ratio and accounted for an additional 28.7% of the
variance (R2 increase from 7.1% in model 1 to 35.8% in model
2, table 2). Partner’s average daily cigarette consumption had
a small but significant independent effect on children’s
smoke exposure in the final model (B=0.17; 95% CI 0.05 to
0.30); however, adding it to the model only explained an
additional 0.8% of the variance (see model 3, table 3).
Housing tenure as a marker of socioeconomic status was
independently associated with smoke exposure in the final
model (B=0.71; 95% CI 0.34 to 1.07), accounting an
additional 7.7% of the variance. Its effect is independent of
overcrowding. The final model, including all exposure
variables accounted for 44.3% of the variance in children’s
cotinine:creatinine ratios.

DISCUSSION
The results of this study suggest that only a small proportion
of parents report a home smoking ban to protect their

children from exposure to environmental tobacco smoke in
the home. Many parents use less strict measures, such as
those listed in table 2, but this study shows that only a home
smoking ban is independently associated with a reduction in
smoke exposure among children aged 18–30 months of age
after adjustment for the mother’s cigarette consumption and
other potential confounding variables. Less strict measures
appear to have no effect on infant smoke exposure. Mother’s
average daily cigarette consumption accounted for approxi-
mately a third of the effect of strict harm reduction on the
children’s smoke exposure. These findings are consistent
with those we reported from a similarly designed survey
among infants aged 2–3 months6 which showed an indepen-
dent effect of a ban on smoking in the house on infant smoke
exposure after adjustment for mother’s and partner’s cigar-
ette consumption, housing tenure and overcrowding. Our
results suggest that, despite greater mobility among toddlers
and reduced close contact of mother with the child beyond
early infancy, not smoking in the house does have a small,
independent effect on smoke exposure.
As discussed above, the four RCTs14 17 21 23 that included

interventions designed to encourage home smoking bans did
not report significant differences in the use of home smoking
bans between intervention and control groups. Until trials are
designed, perhaps incorporating the home smoking control
index proposed by Sockrider and colleagues,32 that are able to
directly measure the effects of home smoking bans on
children’s ETS exposure, we are reliant on observational
studies to assess this effect. Four published observational
studies6 9–11 report significant reductions in objective mea-
sures of ETS exposure associated with home smoking bans
but not with restrictions short of a ban. Two studies7 8 report
ETS exposure reduction associated with restrictions short of a
home smoking ban and one12 showed no effect of a home
smoking ban.

Limitations and strengths
Urinary cotinine was only measured on a single occasion.
Levels vary considerably in individual children if serial
measurements are made.33 Individual cotinine levels are
dependent on the numbers of smokers in the household, the
number of cigarettes smoked, proximity to smokers, the
degree of crowding in the home, the size of the rooms, the
extent of ventilation, and whether there is ETS exposure in
vehicles.
Although we have included household smoking levels and

overcrowding in the model, we have no data on size of rooms
or extent of ventilation. As with our study of the effect of
harm reduction among infants,6 the proportion of parents in
smoking households reporting no harm reduction strategies
was unexpectedly small (6.5%). The small numbers are likely
to have reduced the precision of the mean urinary cotinine:
creatinine ratio for this group with the result that a true
difference between those using less strict and no strategies
may not have been detected. As a result, the finding that less
strict measures have little effect on toddler smoke exposure is
open to question and needs to be verified in a larger sample.
The strengths of this study are the sampling from a

representative population of smoking households with young
children in a specific age group, the use of cotinine:creatinine
ratio which corrects for urinary dilution,34 and the narrow age
range of children studied reducing the variation associated
with differential speed of metabolism and excretion of
nicotine.34

Available evidence, including the results of this study,
suggest that home smoking bans are likely to be effective in
reducing children’s ETS exposure although these are unlikely
to be sufficient to protect children fully from the adverse
effects of passive smoking. As the health effects of passive

Table 2 Use of measures by parents from 309 smoking
households to reduce their child’s exposure to
environmental tobacco smoke at home

Details of measure % (n)

Number of measures used
None 12.2 (38)
1 25.6 (79)
2 19.1 (59)
3 or more 42.0 (130)

Measures used
Do not smoke, or allow smoking, in the house 13.9 (43)
Stopped smoking 1.0 (3)
Smoke fewer cigarettes 6.8 (21)
Do not smoke, or allow smoking, in same room as child 23.3 (72)
Do not smoke, or allow smoking, in the living room 9.4 (29)
Do not smoke, or allow smoking, where child sleeps or
naps

27.5 (85)

Air room when smoking or someone else smoking 47.6 (147)
Air room after smoking or after someone else has
smoked

45.0 (139)

Other* 48.5 (150)

Severity of measures used
Strict 13.9 (43)
Less strict 73.5 (223)
None or not aware of any 12.2 (38)

Sum of percentages may exceed 100% as carers reported using more
than one measure.
*Includes: washing hands after smoking, using ioniser, using ceiling fan,
use of air freshener, not allowing smoker to cuddle child during or after
smoking.
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smoking are likely to be cumulative rather than acute, low
levels of exposure may be harmful over time. Renewed efforts
are needed to find effective cessation interventions at both
the individual and societal levels and to reduce casual passive
smoke exposure of children from smokers other than parents
and in settings other than the home.
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Silver nitrate burns following umbilical granuloma treatment

T
his 30 day old baby girl was admitted to Pinderfields hospital with periumbilical ulceration
and pigmentation. Clinically it was felt to be consistent with chemical burns. On further
enquiries it was found that she had been treated with silver nitrate for umbilical granuloma

by her GP.
There have been case reports documenting burns following silver nitrate application.1 Studies

by Kesaree et al have shown that salt crystals are very safe and cause 100% resolution of
umbilical granuloma.2 Until further studies are done to look for a safe alternative for silver
nitrate, it would be wise to use a cautious approach while using silver nitrate.3
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P Kumaresan
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