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Introduction

There is consistent evidence that non-
smokers,' particularly young children,2
experience negative health effects from
exposure to environmental tobacco smoke.
Infants who live in households with smokers
are at significantly greater risk than children
of nonsmokers for a variety of upper respi-
ratory illnesses, middle ear diseases, chronic
respiratory symptoms, and asthma exacerba-
tions.3-9 Although the association between
environmental tobacco smoke and morbid-
ity is strongest and most consistent among
very young children, several studies have
indicated that primary school-aged children
(those aged 5 to 12) who live in households
with smokers have an increased risk of mid-
dle ear disease,'10" respiratory illness,8"2 and
chronic cough'3 compared with those living
in nonsmoking households. These condi-
tions represent a significant proportion of all
childhood morbidity'4"5 and can greatly
increase the demand for pediatric health ser-
vices.

It is unclear whether chronic exposure
to environmental tobacco smoke translates
into higher use of health care by exposed
children. Two studies have reported an asso-
ciation between parental smoking and hospi-
tal admissions among infants.'6"17 In contrast,
a study conducted with a broader age range
of children (from infancy to 18 years)
reported no significant differences in use of
outpatient or inpatient health services for res-
piratory illnesses.'8 Data for these 3 studies
were collected between 10 and 20 years ago.
Since that time, evidence of the health
effects of exposure to environmental tobacco
smoke has grown,' along with a steady
increase in the prevalence of some environ-
mental tobacco smoke-related condi-
tions.'920 For these reasons, a reexamination

of the patterns of use of health services by
children of smokers is warranted. To this
end, we compared pattems of use of outpa-
tient and inpatient services by children of
smokers and nonsmokers aged 1 through 11
years in a large managed care organization.
We hypothesized that children of smokers
would use more health services than children
ofnonsmokers.

Methods

Study Setting

Parents were identified from partici-
pants in 2 randomized trials that evaluated
self-help smoking cessation interventions
and motivational adjuncts.2"22 Both random-
ized trials were conducted at Group Health
Cooperative of Puget Sound, a staff model
health maintenance organization serving
more than 400 000 enrollees in western
Washington State.

Group Health Cooperative enrollees
are demographically representative of the
Seattle-Tacoma metropolitan area with
respect to age, race, income, and marital
status; enrollees are somewhat better edu-
cated and have lower rates of smoking than
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the general population.23 Others have
reported that families with children are
more likely to be enrolled in managed care
than in fee-for-service plans.24

Study Sample

Parents of children aged 1 through 11
years were selected from participants in the
2 randomized trials. Parents were selected
first from a large population-based trial that
was designed to evaluate self-help cessation
strategies (study 1). Recruitment for the
study, which began in 1989, was conducted
via a general health behavior survey of 5903
Group Health Cooperative enrollees; 1137
were smokers who were enrolled in the trial
and 4766 were nonsmokers who completed
the screening survey. (See Curry et al.22 for
a detailed description of the study design.)
Parents who answered yes to 2 questions-
Have you smoked at least 100 cigarettes in
your lifetime? and Do you currently
smoke?-at baseline and at 3- and 12-
month follow-ups were considered to be
smokers (n = 232). Parents who answered
no to these questions at baseline were con-
sidered to be nonsmokers (n = 1062). Data
were collected from 91% and 97% of the
smokers at 3- and 12- month follow-ups,
respectively, in study 1.

To augment this sample, parents who
had participated in an earlier randomized
trial (study 2) were also identified. Study 2
participants were all smokers who res-
ponded to advertisements in a Group
Health Cooperative monthly magazine
sent to all enrollees. Recruitment for the
study was conducted over a 4-month
period in 1987. Of the 1555 people who
initially expressed interest in participating,
a total of 1217 smokers returned com-
pleted questionnaires and consent forms
and were enrolled in the study. A detailed
description of the study design is pre-
sented elsewhere.22 Parents in study 2 who
reported that they were still smoking at
3- and 12-month follow-ups were included
in the sample as smokers (n = 176).
Response rates were 98% and 95% among
the smokers at the 3- and 12-month fol-
low-ups, respectively, in study 2.

To reduce the potential variability in
exposure to environmental tobacco smoke
during the study period, parents in both
studies who quit smoking at any time
between baseline and the 12-month follow-
up (n = 32) were excluded. In addition,
parents of children younger than one year
(n = 20) were excluded because these chil-
dren did not have a complete year of health
services data available for the first year of
the study. Thus, the study sample comprised

a total of 408 parents who smoked and 1062
parents who were nonsmokers.

The child's pattern of use of health ser-
vices was identified via automated billing
records that enabled parents' consumer
numbers to be matched with the consumer
numbers of their children. Membership and
billing records include date of birth and sex
for each enrollee. For parents with more
than one child in the target age group, the
health care use of the youngest child was
selected for analysis.

Measures

Independent measures. The number
and ages of children in the family, and the
parents' age, sex, marital status, education,
perceived health status, and, for smokers,
the number of cigarettes smoked in the past
7 days were assessed for participants in
both studies 1 and 2.

Health care use indicators. Group
Health Cooperative has maintained comput-
erized data on pharmacy prescriptions since
1977 and on inpatient and outpatient visits
since 1984. Another Group Health Coopera-
tive study using these systems documented
that computer records reliably represented
the information contained in the charts
(R2 = 0.93) (D. Cherkin, Phd, unpublished
reports, 1995). We defined total primary care
visits as visits to family practice and pedi-
atric clinics. Included are visits to physicians,
physician's assistants, and nurse practitioners
for preventive or acute care. Preventive care
visits include camp, sport and well-care
physicals. Specialty care includes visits that
require referral by a primary care provider.
This category includes, but is not limited to,
otolaryngology, ophthalmology, dermatol-
ogy, and urology. Respiratory prescriptions
were limited to asthma drugs in the follow-
ing drug classes: beta agonists, theophylline,
oral or inhaled corticosteroids, and cro-
molyn. These drugs were selected because
they are prescribed almost exclusively for
treatment and prevention of the symptoms of
asthma. Although other drugs, such as
antibiotics, are commonly prescribed for
environmental tobacco smoke-related condi-
tions, they are also prescribed for a wide
variety of childhood morbidities that are
unrelated to environmental tobacco smoke
exposure. Emergency room visits and hospi-
tal stays were distinguished by specific codes
in the inpatient database. Hospital stays
included short-stay or ambulatory surgery
admissions.

Forty-two months of data for use of
health services following the baseline sur-
vey were available for studies 1

(1989-1993) and 2 (1987-1991). Use of
health services by the index child over the
study period was measured in 7 categories:
total primary care visits, primary care visits
excluding preventive care visits, preventive
care visits, specialty care visits, emergency
room visits, asthma prescriptions, and hos-
pital stays. "Total primary care visits" was
defined as the total number of primary care,
preventive care, specialty care and emer-
gency room visits. Two outcome variables
for each category of health care use were
compared for children of smokers and chil-
dren of nonsmokers: (1) the proportion of
children who had any visit, prescription, or
hospital stay in the 42-month window and
(2) among those with any health care use,
the mean number of visits, prescriptions, or
hospital stays per child.

Analysis

Bivariate associations between par-
ents' smoking status, parents' demographic
characteristics, and use of outpatient and
other health care services by their children
were tested with chi-square analyses for
categorical variables and t tests for continu-
ous variables. Repeated-measures analysis
of variance (ANOVA) was used to test for
differences between children of smokers
and children of nonsmokers in patterns of
use over time. The association between
health care use and parents' smoking after
adjustment for potential confounders was
tested by logistic regression for the dichoto-
mous outcomes (e.g., primary care visits,
none vs any), and linear regression for con-
tinuous outcomes (e.g., number of visits
among those with any primary care visits).

Results

Demographic Comparison ofSmoker
Samples

Demographic and smoking characteris-
tics of smoking parents from the population-
based sample (study 1) were compared with
those of smoking parents from the sample of
volunteer participants in a randomized ces-
sation trial (study 2) (data not shown). Com-
pared with smokers in study 2, smokers in
study 1 were significantly older (35.6 years
vs 33.4 years), had older children (67% had
children aged 6-11 years, vs 51% of parents
in study 2), were less likely to be female
(48% vs 58%), and were lighter smokers (a
mean of 18.1 cigarettes per day, vs 25.9 for
smokers in study 2).

There were no differences between the
2 samples of smokers in education, self-
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reported health status, or average family
size. Thus, pooling the 2 samples yielded a
relatively heterogeneous sample of smok-
ing parents with respect to parent's sex,

smoking characteristics, and children's age.

Overall, parents who smoked reported
smoking an average of 21.5 (SD = 9.7) cig-
arettes per day, and 70% reported smoking
20 or more cigarettes in an average day.

Demographic Comparison ofPooled
Sample ofSmokers with Nonsmokers

Demographic and smoking characteris-
tics of the pooled sample of smoking par-

ents were compared with those ofnonsmok-
ing parents. Compared with the smokers, the
nonsmoking parents were significantly
older, more educated, more likely to be
female, and perceived themselves to be in
better health (see Table 1). There were no

differences between the smokers and non-

smokers in age of index child, average num-

ber of children in the household, or patterns
ofuse of health services.

Patterns of Use ofHealth Services

The majority of the children in the
study had either a primary care or specialty
care visit (97% and 78%, respectively) and
just over half of the children had a preven-
tive care visit in the 42-month study period.
A smaller proportion of children had an

asthma prescription (17%), an emergency
room visit (10%), or a hospital admission
(4%) in the same time frame. Table 2 shows
the proportions of children using health ser-

vices by parental smoking status. Overall,
there was a striking similarity in the chil-
dren's patterns of use during the study

period. Small differences between the
groups indicated consistently less use of
health services among children of smokers
than among children of nonsmokers,
although none of the differences were statis-
tically significant. Adjusting for parental
demographics, parent's perceived health sta-
tus, and child's age did not appreciably
influence the results.

Table 3 shows the mean numbers of
visits, prescriptions, and hospital admis-
sions per child per year for children of
smokers and nonsmokers who had used the
services during the study period. Again,
children of smokers and nonsmokers were

very similar in average number of visits
across categories of services; children of
smokers used slightly, although not signifi-
cantly, fewer services than children of non-

smokers. However, among those with any
preventive care visits, children of smokers
had significantly fewer preventive care vis-
its than children of nonsmokers (P < .05).

The relationship between parental
smoking status and child health has con-

sistently been observed to be strongest for
maternal smoking. Analyses were strati-
fied by sex of the parent to explore
whether children's use of health services
differed according to whether the smoker
was the mother or the father. There were

no significant differences between chil-
dren of nonsmokers and children of smok-
ers in the proportion who had any primary
care visits, regardless of the sex of the
parent. Results were similar for mean

numbers of primary care, specialty care,

and emergency room visits.
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TABLE 1-Demographic Characteristics of Parents in a Study of Health Care Use
by Children of Smokers and Nonsmokers: Group Health Cooperative
of Puget Sound, 1987 through 1993

Parent's Smoking Status
Nonsmoker Smoker P
(n= 1062) (n = 408)

Education
Some high school, % 1 9 ...

High school graduate, % 16 30 ...

Some college, % 33 43 ...

College graduate, % 50 18 .001
Average no. of children in family 1.6 1.6 .90
Average age of parent, y (SD) 35.6 (6.2) 34.6 (5.9) .004
Female parent surveyed, % 58 52 .04
Parent perceives own health status

as excellent or good, % 92 78 .001
Age of child

1-5 y, % 42 40 .90
6-11 y, % 58 60 ...

TABLE 2-Proportion of Children Using Health Services During the 42-Month Study Period, by Parental Smoking Status:
Group Health Cooperative of Puget Sound, 1987 through 1993

% with Any Use
Children of Children of
Nonsmokers Smokers Adjusted

Health Service (n = 1062) (n = 408) Difference 95% Cl pa pb

Total primary care
visits 98.6 98.3 -0.3% 1.7%,1.1% .56. .37

Primary care visits
excluding preventive

care 97.0 98.0 1.0% -0.7%, 2.7% .27 .72
Preventive care visits 57.7 51.5 -6.2% -11.9%, -0.5% .03 .32
Specialty care visits 79.0 76.0 -3.0% -7.8%,1.8% .21 .13
Emergency room visits 10.5 11.0 0.5% -3.1, 4.15 .75 .69
Total outpatient vistsc 98.8 99.0 0.2% -1.0%, 1.4% .80 .65
Asthma prescriptions 17.2 16.7 -0.5% -4.8%, 3.8% .80 .88
Hospital admissions 3.7 4.4 0.7% -1.6%, 3.0% .51. .46

Note. Cl = confidence interval.
aFrom chi-square statistics.
bFrom chi-square statistics.
"Total of primary care, specialty care, and emergency room.
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To determine whether there was an

association between parental smoking status
and use of services among the youngest
children, mean numbers ofprimary care vis-
its, prescriptions, and hospital stays were

compared for 4 age categories (1-3, 4-6,
7-9, and 10-11 years). There were no dif-
ferences in use by age for any of the out-
comes. The study period was divided into 6-
month intervals, and a repeated measures

ANOVA was conducted to test whether
there were differences between children of
smokers and children of nonsmokers in pat-
terns of health care use over the 42-month
study period. As Figure 1 illustrates, the
mean number of total primary care visits
decreased across age categories, regardless
of parental smoking status. A similar pattern
was observed for the other health services
outcomes.

Mean visits per year
4'1

3

2

o

Age 1-3

FIGURE 1-Mean number of total primary care visits per year, by child's age
and parental smoking status.

Age 4-6 Age 7-9 Age 10-1 1

Discussion

Contrary to our hypothesis, children of
smokers were not heavier users of primary
care or inpatient health services than chil-
dren of nonsmokers. Use of health services
was strikingly similar for the 2 groups, with
the exception that children of smokers had
significantly fewer preventive care visits
than children of nonsmokers. These find-
ings are consistent with those of a similar,
larger study'8 and suggest that higher rates
of morbidity among children of smokers'
may not necessarily be reflected in higher
rates of health care use.

There are several possible explanations
for these results. A recent study that sug-
gested an increased potential health care

burden of environmental tobacco smoke-
related childhood morbidity assumed that
use of health care services was similar

among smokers and nonsmokers, that is, that
parents who smoked would be as likely as

nonsmoking parents to use health services
for a child's cough.25 However, it is widely
acknowledged that even within managed
care settings in which cost is not a barrier to
care, other factors impede use of health ser-

26-28

vices. Moreover, it has been argued that
adult smokers' lower preventive orientation
may contribute to their lower use of discre-
tionary health care services.29 Since parents
are gatekeepers for their children's access to
health care, parents who smoke may under-
utilize services, particularly preventive ser-

vices, for their children as well.
Parents who smoke may differ from

nonsmoking parents in how they use health
care services for their children. Smokers
may bring their children in for different
conditions than do nonsmoking parents, or

they may be more likely to wait out ill-
nesses and bring in "sicker" children than

nonsmokers. In addition, not all respiratory
conditions are equally associated with
exposure to environmental tobacco
smoke.29 For example, it is possible that a

large proportion of primary care visits
among children of nonsmokers in our study
were for the common cold, which has not
been shown to be consistently associated
with exposure to environmental tobacco
smoke. However, we did not have the data
on presenting complaints or diagnoses that
would enable us to explore these questions.

While this study has several unique
strengths, including prospective data on a

comprehensive set of pediatric health ser-

vices and parent smoking behavior col-
lected separately from data on health care

use, these results should be interpreted cau-

tiously. The fact that the study sample did
not include infants, the group that has
shown the strongest effects of environmen-
tal tobacco smoke exposure on negative
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TABLE 3-Mean Number of Visits, Prescriptions, and Hospital Admissions per Child per Yeara During the 42-Month Study
Period: Children of Nonsmokers and Smokers, Group Health Cooperative of Puget Sound, 1987 through 1993

Unadjusted Means (SE) Adjusted Meansb (SE)

Total Children of Children of Children of Children of
Health Service No. Nonsmokers Smokers PC Nonsmokers Smokers P

Total primary care visits 1449 3.00 (.07) 2.96 (.11) .71 3.00 (.07) 2.97 (.11) .78
Primary care vists

excluding preventive care 1430 2.81 (.07) 2.77 (.11) .73 2.81 (.07) 2.77 (.11) .78
Preventive care visits 823 0.42 (.01) 0.38 (.01) .02 0.42 (.01) 0.38 (.01) .01
Specialtycarevisits 1149 1.76(.11) 1.39(.09) .07 1.76(.11) 1.48(.18) .23
Emergency room vists 156 0.39 (.02) 0.40 (.03) .89 0.37 (.02) 0.41 (.03) .39
Total outpatient vistsd 1454 4.44 (.12) 4.05 (.16) .09 4.44 (.12) 4.12 (.20) .22
Asthma prescriptions 251 1.62 (.22) 1.22 (.17) .35 1.62 (.26) 1.34 (.38) .60
Hospital admissions 57 0.52 (.09) 0.31 (.02) .20 0.48 (.10) 0.35 (.15) .41

aAmong children who used the service one or more times.
bAdjusted for parent's age, education, and perceived health and for child's age,
cFrom regression analysis.
dTotal of primary care, specialty, and emergency room visits.

-- Nonemokem
--*- Smokem



health outcomes, may have biased our
results. It is noteworthy that analyses strati-
fied by age of the child did not indicate any
increased use among children of smokers
compared with children of nonsmokers in
the youngest age group (ages 1-3). Admit-
tedly, the power for these analyses was lim-
ited. However, the Vogt study, which had
adequate power to detect differences in use
of health services by age, had they been
present, also found no association between
use of health services and parental smoking
status in the youngest children.'8 Moreover,
Vogt, too, reported lower use of some
health services by children of smokers.

The fact that the sample were all man-
aged care enrollees could also have con-
tributed to the similar patterns of use
observed among children of smokers and
nonsmokers. However, there were no obvi-
ous financial or other system incentives or
disincentives for use of health care that
would explain our results. Members were
not charged for preventive care visits, and
all members paid a flat copayment for out-
patient and emergency room visits.

Another limitation of the study is that
smoking status was available for only 1 par-
ent. Thus, children of parents classified as
nonsmokers may have been exposed to
environmental tobacco smoke from the
other parent or from other smokers living in
the household. The generally high concor-
dance between spouses' smoking status30
suggests that misclassification of exposure
in our sample is likely to have been rela-
tively low and not sufficient to substantially
change the direction of the observed associ-
ations. Moreover, others have found that the
presence of other smokers in the household
did not increase the association between
exposure to environmental tobacco smoke
and children's hospital admissions.'6

Lastly, our population had overall low
rates of hospital admissions and emergency
room use. Other studies that have reported
positive associations between environmental
tobacco smoke exposure and hospital admis-
sions among infants have shown high rates
of admissions for lower respiratory condi-
tions, which may have enhanced the studies'
power to detect differences. 6,17 With our

sample size and admission rates, hospital
admissions among children of smokers
would have had to be double those of non-
smokers' children to be detected. However,
it is again noteworthy that Vogt'8 did not
find differences in hospital admissions with
a larger sample size (n = 1761 children) and
adequate statistical power. Potential differ-
ences between managed care samples like
this one'8 and the Chinese'6 and Israeli'7
samples in pattemns of health services use,

household composition, indoor ventilation,
and other environmental exposures and cli-
matic influences also make the studies diffi-
cult to compare.3'

Further research based on behavioral
models of health services use is needed to
provide a better understanding of whether
smokers underuse services for their children
or use services differently from nonsmoking
parents and whether these differences have
cost implications.26 The relationship between
smokers attitudes and beliefs about use of
health care for themselves and their children
and specific information about their reasons
for visits and resulting diagnoses should be
further explored. These issues may be crucial
in the design and implementation of inter-
ventions to reduce exposure to environmen-
tal tobacco smoke for children. D
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