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Abstract

Background: Despite the need for a reduction in levels of childhood exposure to environmental tobacco smoke
(ETS) being a recognised public health goal, the delivery of ETS preventive care in child health service settings
remains a largely unstudied area. The purpose of this study was to determine the prevalence of ETS preventive
care in child health services; differences in the provision of care by type of service; the prevalence of strategies to
support such care; and the association between care support strategies and care provision.

Method: One-hundred and fifty-one (83%) child health service managers within New South Wales, Australia
completed a questionnaire in 2002 regarding the: assessment of parental smoking and child ETS exposure; the
provision of parental smoking cessation and ETS-exposure reduction advice; and strategies used to support the
provision of such care. Child health services were categorised based on their size and case-mix, and a chi-square
analysis was performed to compare the prevalence of ETS risk assessment and ETS prevention advice between
service types. Logistic regression analysis was used to examine associations between the existence of care support
strategies and the provision of ETS risk assessment and ETS exposure prevention advice.

Results: A significant proportion of services reported that they did not assess parental smoking status (26%), and
reported that they did not assess the ETS exposure (78%) of any child. Forty four percent of services reported that they
did not provide smoking cessation advice and 20% reported they did not provide ETS exposure prevention advice.
Community based child and family health services reported a greater prevalence of ETS preventive care compared to
other hospital based units. Less than half of the services reported having strategies to support the provision of ETS
preventive care. The existence of such support strategies was associated with greater odds of care provision.

Conclusions: The existence of major gaps in recommended ETS preventive care provision suggests a need for
additional initiatives to increase such care delivery. The low prevalence of strategies that support such care delivery
suggests a potential avenue to achieve this outcome.
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Background
Children are particularly vulnerable to the harmful
effects of environmental tobacco smoke (ETS) because
of their relatively underdeveloped immune and pulmon-
ary systems, their small body size, and their higher rates
of ventilation [1,2]. Exposure to ETS increases a child’s

risk of developing diseases of the respiratory system, oti-
tis media and sudden infant death syndrome [1,3,4].
Further, child exposure to ETS is linked to increases in
the frequency and severity of asthma symptoms, and
both the onset of cardiovascular disease and permanent
smoking behaviours in adulthood [1,3-5]. Hence, redu-
cing child levels of exposure to ETS is a recognised pub-
lic health goal [1,5].
Given that child exposure to ETS is most commonly

associated with smoking by parents and other household
member [6-8], interventions to reduce child levels of
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exposure have focused on encouraging parental smoking
cessation and modifying parental smoking behaviours
within the family home [9-11]. Such interventions have
resulted in significant reductions in child levels of expo-
sure to ETS [1,5,9]. Despite such reductions, a signifi-
cant proportion of children continue to be exposed to
ETS [1,4,6,12], and continued efforts to reduce child-
hood exposure to ETS are required [1,2,5,6].
Health facilities present an ideal opportunity to deliver

ETS-prevention advice to parents [11]. First, they have
the potential to reach up to 99% of parents of both well
and sick children [13,14]. Second, research suggests that
parents of well and sick children are receptive to ETS-
prevention care delivered within health care settings [11].
Third, ETS-prevention interventions when delivered by
health care professionals have been demonstrated to be
efficacious [15-18]. Finally, the implementation of ETS-
prevention care within health facilities is consistent with
clinical best practice care delivery policies and guidelines
[15,19,20].
Limited international evidence provides an insight into

the level of ETS prevention care routinely provided in
child health care settings. Such evidence is primarily
United States based and addresses care provided by phy-
sicians only [14,21-23]. It suggests that health care pro-
fessionals fail to routinely assess the ETS exposure of
children, and to provide parents with advice on how to
reduce child exposure to ETS [21,23,24]. Health care
professionals cite a number of barriers to the provision
of smoking cessation and other ETS-prevention related
care, including a lack of time, skill and organisational
support [11,21,23,25]. However, various strategies such
as written policies, training, and reminder systems have
been shown to be efficacious in facilitating clinical prac-
tice change generally, the provision of preventive care
generally [26,27], and the provision of ETS preventive
care specifically [21,28].
To date, research describing the provision of ETS-pre-

vention care by heath care professionals, and the preva-
lence of strategies to support such care is limited. Given
this, a study was undertaken to determine the: preva-
lence of ETS preventive care in child health services; the
differences in care provision by type of child health ser-
vices; the prevalence of strategies to support such care;
and the association between care support strategies and
care provision.

Methods
Study design and sample
A cross-sectional survey of public child health care ser-
vices in New South Wales, Australia was undertaken in
2002. Eligible services were firstly, those units within hos-
pitals that primarily cared for children aged 0-15 years of
age, including all paediatric, postnatal and neo-natal units,

and secondly, all community-based child and family health
services. The eligible respondent for each health service
was the Senior Nurse Manager within hospital settings, or
the Senior Manager of child and family health services.

Procedure
A self-report questionnaire was developed based on
recommendations included in the United States’ Clinical
Guidelines for Treating Tobacco Use and Dependence
[15], and on a previous Australian study that examined
the prevalence of smoking cessation care provided to
adult hospital patients [29]. A senior nurse unit manager
within one health service pilot tested the survey struc-
ture and content, resulting in minor revisions before
final distribution.
Pen and paper questionnaires were forwarded by the

Chief Health Officer of New South Wales to all Health
Services within the state. The Chief Executive of each
service was asked to distribute the questionnaire to spe-
cified respondents within their organisation. Respon-
dents were asked to complete the survey based on their
knowledge of practices within their unit.
Health Services that did not return the surveys within

three weeks received a telephone reminder prompt by
the Chief Health Officer’s staff. Ethics approval for
human research was obtained from the University of
Newcastle’s Human Research Ethics Committee.

Measures
Prevalence of ETS risk assessment
In the questionnaire respondents were asked to indicate
if their unit assessed two forms of ETS risk: parental
smoking status, and the ETS exposure of children (’yes’,
‘no’ or ‘unsure’). Those respondents, who indicated
assessment was undertaken were asked to estimate the
proportion of parents for whom each of form of assess-
ment was routinely undertaken (1-25%, 26-50%, 51-75%,
76-99% or 100%).
Prevalence of ETS exposure prevention advice
Respondents were asked whether their unit provided two
forms of ETS exposure prevention advice to parents of
children at risk: quit smoking advice and ETS reduction
advice (’yes’ ‘no’ or ‘unsure’). Those respondents who indi-
cated that advice was provided were asked to estimate the
proportion of parents for whom such advice would be
routinely provided (1-25%, 26-50%, 51-75%, 76-99% or
100%). Such respondents were also asked to indicate the
type of advice offered (brief verbal advice, extended verbal
advice, written materials, referral, and nicotine replace-
ment therapy (NRT) (’yes’ or ‘no’).
Prevalence of care support strategies
Respondents were asked if the provision ETS preventive
care was supported by: documentation in the form of
written policies; staff training; or organisational prompts
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such as computer based prompts and medical record
stickers (’yes’, ‘no’ or ‘unsure’).
Unit type
Respondents were asked to indicate the type of child
health service (i.e. hospital unit or child and family
health service) that they were reporting on.

Analysis
Unit type
Hospitals were categorised into one of two groups based
upon their size and case-mix. Group 1 hospitals
included principal referral and major metropolitan and
non-metropolitan hospitals treating between 10,000 and
25,000 patients per year. Group 2 hospitals included dis-
trict and community hospitals treating between 2,000
and 10,000 patients per year. As a consequence, all units
were clasified as either a Group 1 or Group 2 hospital,
or a child and family health service.
Prevalence of ETS risk assessment and ETS exposure
prevention advice
Responses regarding the estimated proportion of parents
that routinely received either form of ETS risk assess-
ment, and the proportion of parents that routinely
received either form of ETS exposure prevention advice
were collapsed into four categories: ‘none’ (0%), ‘less
than 75%’ (1-75%), ‘almost all’ (76-99%) and ‘all patients’
(100%). Based on these categories, the overall prevalence
of both ETS risk assessment and ETS exposure preven-
tion advice were examined. Differences in the prevalence
of each form of care between the types of services (Peer
Group 1, Peer Group 2 and community-based Child and
Family Health Service) were examined by chi-square
analysis.
Prevalence of care support strategies
The prevalence of each type of care support strategy is
reported as a proportion. Differences in the prevalence
of such strategies between the types of services were
examined by chi-square analysis.
Association between care support strategies and provision
of ETS risk assessment, and ETS exposure prevention advice
Chi-square and logistic regression analyses were used to
examine associations between the existence of care sup-
port strategies (independent variable) and each of the
four forms of care (assessment of parental smoking,
assessment of child ETS exposure, provision of quit
smoking advice, and provision of ETS reduction advice)
(dependent variables). For these analyses, responses
regarding the proportion of patients receiving each form
of care were collapsed into two groups, 0-75% of
patients (some) and 76-100% of patients (most) [29].
Responses regarding the existence of each of the three
care support strategies were dichotomised (’yes’ or ‘no’).
Type of service was included as a controlling variable in
the regression analyses. Variables with a p-value of 0.2

or less arising from the chi-square analysis were
included in a multivariate logistic regression model. A
backward stepwise multivariate logistic regression pro-
cess was used, where the least statistically significant
variable was removed from the regression model and
the new model tested until all variables within the
model were significant (p < 0.05). Evidence of confound-
ing and possible interactions were investigated.
All analysis was undertaken using the statistical soft-

ware package SAS 9.1.2 [30]. A finite population correc-
tion was applied to all analyses [31].

Results
Sample characteristics
Completed questionnaires were received from 153 of the
183 eligible units (83%). Response rates did not differ
significantly between health service settings, or between
hospital peer groups (range 81% to 84%). Seventy-two
percent (n = 111) of respondents were from hospital
units and 28% (n = 42) were from community-based
child and family health services. Sixty one percent (n =
67) of hospital respondents were from Peer Group 1.

Prevalence of ETS risk assessment
Twenty-six percent of all respondents indicated that their
service did not assess the smoking status of any parents
(see Table 1). Approximately half (52%) indicated that
their facility routinely assessed parental smoking status of
most parents (>75%). A greater proportion of respon-
dents from community-based child and family health ser-
vices (86%) reported assessing the smoking status of
most parents (<75) compared to 33% of Peer Group 1
and 50% of Peer Group 2 respondents (p < 0.001).
Seventy-eight percent of all respondents, and 86%-87%

of hospital units reported that their service did not assess
the ETS exposure for any child. Fourteen percent indi-
cated that their facility routinely assessed the ETS
exposure for most children. A greater proportion of
respondents from child and family health units reported
assessing the ETS exposure of most children. Thirty-six
percent of community-based child and family health
respondents reported that they assessed the smoking sta-
tus of most parents (>75%) compared to 4% of Peer
Group 1 and 7% of Peer Group 2 respondents (p < 0.001).

Prevalence of ETS exposure prevention advice
Nearly half of all respondents (44%) indicated that their
service did not provide smoking cessation advice to any
parents (see Table 2). A greater proportion of respon-
dents from community-based child and family health
services (71%) reported the provision of smoking cessa-
tion advice to at least some parents compared to 43% of
Peer Group 1 respondents and 66% of Peer Group 2
respondents (p = 0.003).
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Of those units that reported providing smoking cessa-
tion advice to parents (56%), 86% provided brief verbal
advice, 75% provided written materials, 30% offered
referrals, 22% provided extended verbal advice, 19% pro-
vided advice regarding NRT, and 13% provided NRT.
Eighty percent of such units reported providing more
than one type of quit smoking advice to parents.
Twenty percent of respondents indicated that their

service did not provide ETS-reduction advice to any
parents of children at risk, whilst approximately one half
(46%) reported that such advice was provided to most
parents. A greater proportion of respondents from com-
munity-based child and family health services reported
providing ETS-reduction advice to most parents. Sixty-
three percent of child and family health respondents
reported that they provided ETS-reduction advice to
most parents of children at risk compared to 47% of

Peer Group 1 and 25% of Peer Group 2 respondents
(p = 0.036).
Of those units that reported providing ETS reduction

advice to parents (80%), 88% provided brief verbal
advice, 65% provided written materials, 27% provided
extended verbal advice, and 19% offered referrals.
Seventy six percent of such units reported providing
more than one type of ETS reduction advice to parents.

Prevalence of care support strategies
As shown in Table 3, 22% of respondents reported that
their service had a policy regarding the provision of
smoking cessation care and 12% reported the existence
of a policy regarding the provision of ETS exposure pre-
vention. Forty-seven percent of services reported the
provision of staff training regarding ETS preventive care
and 20% reported the provision of prompts for the

Table 1 Assessment of parental smoking and child exposure to environmental tobacco smoke by type of health care
unit

Assessment
type

Patients
receiving

care

Peer
Group 1

Peer
Group 2

Child
and

family
health unit

p value Total
(hospital +

child
family
units)

n % n % n % n %

Parental smoking 0% 31 45 7 17 2 4 <0.001 40 26

1-75% 15 22 14 33 4 10 33 22

76-99% 9 14 6 14 18 43 33 22

100% 13 19 15 36 18 43 47 30

Child ETS exposure 0% 60 87 36 86 23 55 <0.001 119 78

1-75% 6 9 3 7 4 10 13 9

76-99% 1 1 1 2 7 17 9 6

100% 2 3 2 5 8 19 12 8

Table 2 The provision of quit smoking and environmental tobacco smoke reduction advice by type of health unit

Advice
type

Patients
receiving

care

Peer
Group 1
units

Peer
Group 2
units

Child and
family
health
units

p value Total
(Hospital +

Child
family
units)

n % n % n % n %

Parental smoking Cessation* 0% 40 58 14 34 12 29 0.003 66 44

1-75% 8 12 18 44 18 44 44 29

76-99% 8 12 4 10 4 10 16 11

100% 13 19 5 12 7 17 25 17

Child ETS exposure reduction† 0% 15 22 12 30 3 7 0.036 30 20

1-75% 22 33 18 45 12 29 52 35

76-99% 15 22 4 10 12 29 31 21

100% 17 25 6 15 14 34 37 25

* data missing for two respondents.
† data missing for three respondents.
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delivery of such care, respectively. Units did not differ in
their report of the existence of either form of policy (p
= 0.356 and p = 0.839 respectively) or the existence of
prompts for the provision of ETS-prevention care (p =
0.781). Community-based child and family health unit
respondents (68%) reported a higher prevalence of staff
training in the provision of ETS-prevention care com-
pared to Peer Group 1 (41%) and Peer Group 2 respon-
dents (36%) (p = 0.007).

Association between care support strategies and
provision of ETS risk assessment
Independent of type of service, respondents who
reported the existence of an ETS prevention policy had
approximately twice the odds of assessing parental
smoking status (odds ratio [OR] 2.31, confidence inter-
val [CI] 1.40-3.81). Respondents who reported the exis-
tence of training regarding ETS prevention care had
twice the odds of assessing parental smoking status (OR
2.14, CI 1.53-3.00) and over four times the odds of
assessing child ETS exposure (OR 4.22, CI-1.71-10.42).

Association between care support strategies and
provision of ETS exposure advice
Independent of type of service, respondents reporting
the existence of a quit smoking policy had nearly three
times the odds of providing parental smoking cessation
advice (OR 2.90, CI 1.04-8.12) (see Table 4). Respon-
dents who reported the existence of an ETS prevention
policy had over four times the odds of providing paren-
tal smoking advice (OR 4.41, CI 1.32-3.65) and nearly
five times the odds of providing child ETS exposure
advice (OR 4.91, CI 2.52-9.57). Respondents who
reported the existence of prompts or reminders had
nearly three times the odds of providing parental smok-
ing advice (OR 2.75, CI 1.49-5.08) and over three times
the odds of providing child ETS exposure advice (OR
2.34, CI 1.50-3.65).
The existence of an ETS prevention care policy signifi-

cantly increased the odds of providing ETS exposure
advice (OR 3.0 CI 1.3-6.6). No other associations were
evident between service support strategies and the pro-
vision of such advice.

Discussion
This study is the first that reports the prevalence of ETS
preventive care routinely delivered by Australian public
child health services. We found that a large proportion
of such services failed to routinely assess ETS risks or
provide ETS exposure prevention advice to parents of
attending children. The results also suggest the limited
existence of clinical practice strategies to support the
provision of such care. The results indicate a consider-
able need and potential for additional clinical practice
initiatives to realise the benefits of ETS prevention care
for children.
The results of this study, despite methodological dif-

ferences, are consistent with those of research in other
countries that suggest that approximately half of child
health services fail to assess the smoking status of the
majority of parents [14,21,23,25]. For example, Winick-
off et al surveyed 902 parents regarding the level of ETS
prevention care provided by their family physician or
paediatrician and found that 51% of parents reported
being asked about the smoking status of household
members [21]. Although the assessment of children’s
ETS exposure was found to occur at a lower level in the
current study (14% of services routinely assessed ETS
exposure), the observed level supports the findings of
previous research that such assessment occurs at an
inadequate level [21,25].
The results of the current study suggest that most ser-

vices fail to routinely provide smoking cessation and
ETS reduction advice to parents, which is consistent
with previous research [14,21,23,25]. However, the cur-
rent study’s findings that 28% of services routinely pro-
vide smoking cessation advice to parents is lower than
that reported previously [14,21,23,25]. In the study
described above, Winickoff et al found 40% of parent
smokers were advised to quit [21]. The current study’s
findings that 46% of services provided ETS exposure
reduction advice to parents of children at risk is also
consistent with previous studies [21,25].
The results of this study extend previous research by

examining and demonstrating differences in the preva-
lence of ETS prevention care between types of services
and clinicians [22,23]. The current study found that

Table 3 Prevalence of care support strategies by type of health facility

Peer Group 1
units

Peer Group 2
units

Child and
family health

units

p value Total
(Hospital +
Child family
health unit)

n % n % n % n %

Quit smoking policy 8 24 10 29 6 15 0.356 24 22

ETS prevention policy 9 13 4 10 5 13 0.839 18 12

Training 28 41 15 36 27 68 0.007 70 47

Prompts 15 22 7 17 7 18 0.781 29 20

Heard et al. BMC Public Health 2011, 11:324
http://www.biomedcentral.com/1471-2458/11/324

Page 5 of 8



community-based child and family health services were
more likely to assess both types of ETS risk. Similarly,
community-based child and family health services, and
Peer Group 2 hospital, more commonly provided paren-
tal smoking advice compared to Peer Group 1 hospitals,

and community-based child and family health services
were more likely to provide ETS reduction advice. Gen-
erally, the higher prevalence of care delivery in commu-
nity-based child and family health services may be
explained by their focus on ‘well child’ assessments and
care, in comparison to the more acute clinical focus of
hospitals [32]. The variability in care delivery between
care settings suggests that a greater understanding of
the differences in values, policies, systems and care
delivery contexts between settings is required in order
to facilitate the development of appropriately tailored
interventions.
Evidence suggests that intervention strategies that are

most effective in increasing ETS prevention care are sys-
tem level strategies such as policies [33], reminder stra-
tegies or multi-component approaches inclusive of
reminders and education [28]. The evidence suggests
that multi-strategic approaches are more likely to be
successful as they address the known multi-dimensional
nature of barriers to the provision of such care [34].
Multi-strategic intervention approaches are also sup-
ported by review evidence regarding the provision of
smoking cessation care [15,35], and changing clinical
practice more generally [36,37].
The findings of this study support such previous

research, by suggesting that where clinical practice is
supported by a written policy, training and care
prompts, clinicians are more likely to assess children’s
ETS risk and provide ETS prevention care. Despite this
positive finding, it is evident that the majority of child
health services do not incorporate support strategies
within their organisations. Training regarding ETS pre-
vention care was the most often reported support
mechanism (47%) followed by ETS care prompts (20%),
the existence of a policy outlining the provision of
smoking cessation care (22%), and policy outlining ETS
reduction care (12%). Such outcomes are similar to
those reported in the adult inpatient setting [29].
The observed low levels of organisational support can

be argued to have contributed to the finding that the
majority of children attending child health services are
not being assessed for ETS risk, or provided ETS pre-
vention care. As these findings occur in the context of
international and national guidelines that mandate the
provision of ETS prevention interventions [15,38], the
findings suggest additional initiatives to enhance the
provision of these forms of care are required.
The findings of this study should be considered in the

context of a number of its methodological characteris-
tics. First, the study relied on the use of an indirect esti-
mate of care prevalence by utilising self-report data of
senior unit managers. Results obtained from self-report
studies can be confounded as respondents commonly
over-report the routine provision of assessment and

Table 4 Association between provision of ETS-reduction
interventions and unit type and support strategies

Variable Odds
ratio

95% CI p

Lower Upper

Assessment

Parental
smoking

ETS prevention
policy

Yes 2.31 1.40 3.81 0.001

No 1.0

Training

Yes 2.14 1.53 3.00 <0.001

No 1.0

Child ETS
exposure

Training

Yes 4.22 1.71 10.42 0.002

No 1.0

Advice

Parental
smoking

Quit smoking
policy

Yes 2.90 1.04 8.12 0.043

No 1.0

ETS prevention
policy

Yes 4.41 1.32 14.74 0.016

No 1.0

Prompts

Yes 2.75 1.49 5.08 0.001

No 1.0

Child ETS
exposure

ETS prevention
policy

Yes 4.91 2.52 9.57 <0.001

No 1.0

Prompts

Yes 2.34 1.50 3.65 <0.001
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advice [39]. If this was the case, the observed low fre-
quency of reported provision of ETS prevention care
represents an over estimation of actual practice,
strengthening the conclusion that further care support
initiatives are required. Given the limitations of both
direct and proxy measures of clinical practice, further
research should consider the use of a triangulation of
multiple data collection methods [40]. Secondly, in
some instances there were small frequencies in some
cells for analysis and therefore conclusions regarding
predictors of care should be considered exploratory.
Finally, care should be taken when generalising these
finding to child health services outside of Australia
because of the unknown impact of differing child health
service structures

Conclusions
There is a clear need to further enhance the provision of
ETS prevention care in child health services. Consider-
ing the documented efficacy of care support strategies
such as reminders, education and policy, the further dis-
semination of ETS preventive care guidelines should
incorporate such strategies.
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