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Abstract

Rationale: Risk of subsequent asthma-like symptoms after early-life
lower respiratory illness (LRI) caused by respiratory syncytial virus
(RSV) is increased during the first decade of childhood and
diminished thereafter by adolescence.

Objectives:Todetermine the relation of early-life RSV-LRI on adult
asthma-like symptoms and its interactive role with adult smoking.

Methods:A total of 1,246 nonselected infants were enrolled at birth
and prospectively followed. Virologically confirmed RSV-LRIs
were assessed during the first 3 years of life. At age 22, 24, 26, and
29 years, current asthma and smoking behavior were evaluated by
questionnaire. Peak flow variability was assessed at age 26 and
expressed as amplitude % mean. A longitudinal analysis was used to
investigate the relation of RSV-LRI and active smoking to adult
outcomes.

Measurements and Main Results: Neither RSV-LRI nor active
smokingwere directly associatedwith increased current adult asthma
or peak flow variability. However, there was a significant interaction
between RSV-LRI and active smoking in relation to current
asthma (P for interaction = 0.004) and peak flow variability (P for
interaction = 0.04). Among subjects with early RSV-LRI, those who
actively smoked were 1.7 times more likely to have current asthma
(95% confidence interval, 1.2–2.3; P = 0.003) and had greater
amplitude % mean (10.0% vs. 6.4%; P = 0.02) than nonsmokers.
Among subjects without early RSV-LRI, there was no difference
in asthma risk or peak flow variability between active smokers
and nonsmokers.

Conclusions: Smoking is associated with increased risk of having
asthma in young adults who had RSV-LRI in early life but not among
subjects without these illnesses.
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In 1953, Oswald and coworkers (1)
first reported that adults with chronic
respiratory symptoms were more likely to
report a history of “respiratory infections”
during childhood than those without such
symptoms. Subsequently, Burrows and
coworkers (2) observed that a history of
“respiratory trouble” during childhood
increased susceptibility to the effects of
smoking in adults. These retrospective
studies could have been biased by

preferential recall (3), but a subsequent
study reported increased respiratory
symptoms and evidence of airflow
limitation in 70-year-old subjects living in
Derbyshire, England who had a history
of pneumonia during the first 2 years of life,
as confirmed by their medical records (4).
These results suggested the hypothesis
that infection during a time of fast somatic
growth could impair normal airway
development, thus increasing susceptibility

to noxious stimuli, such as active
smoking (5).

Smokers are more likely to experience
respiratory symptoms, have pulmonary
function abnormalities, and a greater decline
in FEV1 than nonsmokers (6). Some studies
have found an association between
smoking and asthma in adult life (7).
However, controversy exists because other
studies have failed to confirm these
findings (8). It is plausible that smoking
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modifies or increases asthma risk only in
susceptible individuals, and early-life
respiratory illnesses might be one of the
factors that determine vulnerability to
smoking (5).

The most common etiologic agent for
severe lower respiratory illness (LRI) during
early life is the respiratory syncytial virus
(RSV) (9–12). Longitudinal studies in
which young children with confirmed,
severe RSV-LRI were followed until
adulthood showed increased risk of
subsequent asthma-like symptoms; this risk
decreased with age until adolescence, but
increased again during early adult life (13).
In the longest ongoing longitudinal study of
young children hospitalized with LRI in
the first 2 years of life, 40% of whom were
infected with RSV, prevalence of asthma
decreased from 25% at age 4.5–6 years to
12–15% at ages 8–15, only to increase again
to 30% at age 18–20 and up to 35% at age

30 (14–18). There was no clear explanation
for this trend but the authors noted that,
surprisingly, adults with a history of LRI
were more likely to smoke than control
subjects (18).

As part of the Tucson Children’s
Respiratory Study (CRS), we previously
reported that, similar to other cohorts,
the risk of asthma-like symptoms after
confirmed RSV-LRI in early life was
highest at age 6, and decreased thereafter,
becoming statistically nonsignificant by
the age of 13 years (19). The purpose of this
study was to determine the outcome of
RSV-LRI during the third decade of life and
its possible interaction with active smoking
in determining asthma risk in the CRS
cohort. Some of the results of these studies
have been previously reported in the form
of an abstract (20).

Methods

Study Design
Participants were a subset of the 1,246
children born in 1980–1984 and enrolled
in the Tucson CRS, a longitudinal
nonselected birth cohort study (21). The
enrollment process and study design are
described elsewhere (21). Parents were
contacted shortly after their child was
born and completed a questionnaire
describing their race and ethnicity,
current age, years of education, current
smoking habits, and history of physician-
diagnosed asthma. Informed consent
was obtained from the parents for their
children, or starting in adolescence, from the
subjects themselves if appropriate. The study
was approved by the Institutional Review
Board of the University of Arizona.

Data Collection
Parents were instructed at enrollment
to bring their child to collaborating
pediatricians whenever they had signs or
symptoms of LRI (deep or wet chest cough,
wheezing, hoarseness, stridor, shortness of
breath) before age 3 years (11). A detailed
clinical history was taken and physical
examination performed at each medical
visit. Nasopharyngeal swabs were

collected at the time of LRI for RSV
culture and/or immunofluorescence. An
episode was considered to be RSV-
positive if culture, immunofluorescence,
or both were positive (22). Subjects
who tested positive for RSV were
assigned to “RSV-LRI” group; those who
never tested positive for RSV during
a complete 3-year follow-up were
assigned to “No RSV-LRI” group.

Current asthma, defined as self-
reported physician-diagnosed asthma
with active symptoms (asthma attacks,
episodes, or wheeze) during the previous
year, as previously described (23), was
assessed by questionnaires at ages 22, 24,
26, and 29 years. Active smoking at ages
22 and 26 years was defined based on
the participant’s answer to the question
“Do you now smoke cigarettes?” Those
who answered “yes” were classified
as active smokers, whereas those
who answered “no” were classified as
nonsmokers. Active smoking at ages 24
and 29 years was defined based on the
participant’s answer to the question “Have
you ever smoked cigarettes?” Those who
answered “yes, I still smoke” were
classified as active smokers, whereas those
who answered “yes, but I no longer
smoke” or “no” were combined and
classified as nonsmokers/exsmokers
(nonsmokers hereafter). Data on current
wheeze, defined as having had at least
one self-reported episode during the past
year, were also obtained at ages 22, 24, 26,
and 29 years. Current cough without
a cold was evaluated by questionnaire at
ages 22 and 26 years.

At the Year 26 visit, participants were
trained by study nurses on the use of a peak
flow meter (PiKo-1; nSpire Health, Inc.,
Longmont, CO), and asked to perform
three PEF measurements twice per day
(once in the morning and once in the
evening) for approximately 1 week. The
first-day data were excluded because of the
possibility of a learning effect. Only
participants who had data recorded at least
twice daily for at least 2 days were included
in the analysis. The amplitude % mean
(Amp%mean) was chosen as the peak flow
variability index and defined as follows (24):

Amp%mean ¼ Sðmaximum  daily  PEF2minimum  daily  PEFÞ=mean  daily  PEF
number  of   days  in  the  period

3100

At a Glance Commentary

Scientific Knowledge on the
Subject: Respiratory syncytial virus
(RSV) lower respiratory illness (LRI) in
infancy is associated with subsequent
asthma and recurrent wheezing during
the first decade of life, but the risk tends
to diminish by adolescence. Cigarette
smoking is a risk factor for the
development of asthma symptoms in
adulthood. The relation of RSV-LRI
with asthma in adult life and the
possible role of active smoking in
determining this association remain
elusive.

What This Study Adds to the
Field: Early-life RSV-LRI is not
directly associated with increased adult
asthma. However, there is an
association between RSV-LRI and
active smoking as determinants of
adult outcomes. Young adults who had
RSV-LRI in early life and become
active smokers are more likely to have
current asthma and increased peak
flow variability compared with those
who do not smoke. What determines
this association is unknown, but either
airway abnormalities preexisting RSV-
LRI or early-life insult by RSV, or both,
may increase susceptibility to active
cigarette smoking.
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Details on Amp%mean at age 11 were
previously described (24) (see online
supplement).

Skin prick tests to local aeroallergens
(Bermuda grass, Alternaria alternata, careless
weed, mesquite, mulberry and olive tree
pollens) were performed at age 6 years as
previously described (19). Tests were read at
20 minutes and the sum of the largest wheal
diameter plus the perpendicular diameter
recorded. Wheal sizes greater than 3 mm,
after subtracting the negative control, were
considered positive.

Statistical Analysis
Proportions were compared with chi-square
test. A longitudinal model using generalized
estimating equations (GEE) was used to assess
the relation of RSV-LRI and active smoking to
adult outcomes including current asthma,
wheeze, and cough without a cold, with
adjustment for age, sex, parental asthma, and
maternal smoking at enrollment. Active
smoking was entered as a time-dependent
covariate in the GEEmodel.When subjects had
missing values for a categorical predictor
variable, an additional dummy category was
created for these subjects and included in the
model. This allowed us to include all subjects
with asthma information. Amp%mean
values were log-transformed and expressed as
geometric mean and 95% confidence interval
(CI). Interaction between RSV-LRI and active
smoking at age 26 on Amp%mean at age
26 was assessed using a linear regression,
adjusted for sex and height. Additionally,

log-transformed values of Amp%mean at
ages 11 and 26 were divided into quintiles,
and entered into an interaction with
smoking in a logistic regression model
for asthma. Two-sided P less than or
equal to 0.05 were considered significant.
Statistical analyses were performed using
SPSS for Windows 20.0 (IBM Corp.,
Armonk, NY) and STATA 12.0 (StataCorp
LP, College Station, TX).

Results

Of 918 participants with data for RSV-LRI in
early life, 682 (74.3%) participants had
adult data for current asthma and active
smoking at ages 22, 24, 26, or 29 years, and
were included in the present study (see Figure
E1 in the online supplement). Relative to
those not included, included individuals
were more likely to be non-Hispanic white,
and to have nonsmoking parents of older
age with more years of education (Table 1).
There were no differences in sex, skin
test positivity at age 6 years, or parental
history of asthma between those included
and not included in the study. Of the 682
participants, 162 (23.8%) had experienced
RSV-LRI in the first 3 years of life. The
median (interquartile range) age at first
RSV-LRI was 0.7 (0.4–1.4) years. Most RSV-
LRI subjects were seen in outpatient settings
and did not require hospitalization; only
two subjects were hospitalized for RSV.
Participants with and without early-life

RSV-LRI did not significantly differ in
baseline characteristics (Table 2), including
sex, ethnicity, skin test positivity at age
6 years, active smoking in adulthood, and
parent-related variables (age, years of
education, history of asthma, active
smoking at enrollment).

Physician-diagnosed current asthma
with active symptoms in the past year was
reported by 18.6, 19.7, 19.9, and 18.1% of
participants at ages 22, 24, 26, and 29 years,
respectively. The cumulative prevalence of
current asthma from ages 22 to 29 was 26.2%.
Maternal asthma, paternal asthma, current
wheeze at age 6, and skin test positivity at
age 6 were associated with current adult
asthma, whereas sex, maternal smoking, and
paternal smoking at enrollment were not
(see Table E1). In a longitudinal mixed
model for adult asthma (GEE; 682 subjects
with 2,118 observations, adjusted for age,
sex, parental asthma, and maternal
smoking at enrollment), there was no
association between early-life RSV-LRI and
current adult asthma (Table 3). Active
smoking was reported by 25.9, 22.5,
22.4, and 17.0% of participants at ages 22,
24, 26, and 29 years, respectively. There was
no difference in the prevalence of current
adult asthma between active smokers and
nonsmokers (Table 3).

There was a significant interaction
between early-life RSV-LRI and active adult
smoking in relation to current asthma in
adulthood (P for interaction = 0.004).
Specifically, among subjects with early

Table 1. Baseline Characteristics of Participants Included in the Study Compared with Those Not Included

Participant Characteristics

Included; Subjects with
RSV and Adult Data

(n = 682*)

Not Included; Subjects with
RSV but without Adult Data

(n = 236*)

Not Included; Subjects
without RSV Data

(n = 328*) P Value†

Male 48.5 53.0 47.9 0.43
Ethnicity (non-Hispanic white) 63.3 55.1 52.4 0.002
Skin test positivity at age 6 yr 39.0 (n = 561) 36.4 (n = 107) 34.0 (n = 94) 0.61
Current wheeze at age 6 yr 26.3 (n = 666) 32.0 (n = 175) 20.6 (n = 175) 0.052
Maternal characteristics
Asthma 10.4 (n = 674) 13.8 (n = 224) 10.1 (n = 257) 0.32
Smoking at enrollment 14.1 23.8 (n = 235) 20.9 (n = 326) 0.001
Education (.12 yr) 75.6 (n = 681) 55.5 62.0 (n = 324) ,0.001
Age (.28 yr) 41.1 39.8 32.1 (n = 327) 0.02

Paternal characteristics
Asthma 13.4 (n = 647) 10.4 (n = 211) 9.7 (n = 236) 0.24
Smoking at enrollment 27.9 (n = 673) 35.6 (n = 233) 35.6 (n = 320) 0.02
Education (.12 yr) 76.2 (n = 668) 61.2 (n = 232) 64.7 (n = 317) ,0.001
Age (.28 yr) 60.4 (n = 671) 51.9 (n = 235) 41.2 (n = 323) ,0.001

Definition of abbreviation: RSV = respiratory syncytial virus.
Data are presented as %.
*Unless otherwise specified.
†P values based on chi-square statistic.
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RSV-LRI, those who actively smoked were
1.66 (95% CI, 1.19–2.31) times more likely
to have current asthma than nonsmokers
(Figure 1). In contrast, there was no
difference in asthma risk in adult life
between active smokers and nonsmokers
without early RSV-LRI (relative risk [RR],
0.90; 95% CI, 0.70–1.15; P = 0.39).

Current wheeze was reported by 37.8,
40.8, 38.5, and 37.2% of individuals at ages
22, 24, 26, and 29 years, respectively. The
prevalence of current cough without a cold
was 32.5% at age 22 and 26.5% at age 26 years.
Active smoking was found to be a significant
risk factor for both current wheeze and
cough without a cold (Table 3). In contrast,
neither of these respiratory symptoms was
significantly associated with RSV-LRI
(Table 3). Unlike what was observed for
current asthma, there was no interaction
between RSV-LRI and active smoking on
current wheeze or cough without a cold.

Of the 682 participants, 273 (40.0%)
had data on peak flow variability expressed

as Amp%mean at age 26 years. Geometric
mean for Amp%mean for all participants
was 7.0% (95% CI, 6.5–7.6). Using linear
regression with adjustment for sex and
height, there were no significant differences
in Amp%mean among those subjects with
or without early RSV-LRI (7.2% [6.1–8.5],
n = 69 vs. 7.0% [6.3–7.6], n = 204; P =
0.86), or among those with or without
active smoking at age 26 years (7.8%
[6.5–9.3], n = 61 vs. 6.8% [6.2–7.4], n = 208;
P = 0.29). However, similar to current
asthma, there was an interaction between
RSV-LRI and active smoking in relation
to Amp%mean (P for interaction = 0.04).
Participants with early RSV-LRI who
actively smoked at age 26 years had greater
Amp%mean (10.0% [7.4–13.5]) than those
who did not smoke (6.4% [5.2–7.8]; P =
0.02) (Figure 2). Similar to our findings
with current asthma, no difference was
found between active smokers and
nonsmokers without RSV-LRI (7.0%
[5.6–8.7] vs. 6.9% [6.2–7.7]; P = 0.82).

No interaction was observed between
Amp%mean at age 26 and active smoking at
age 26 on current asthma at age 26 (all P
for interaction . 0.05) (see Figure E2A).
Similarly, there was no interaction either
between Amp%mean at age 11 and parental
smoking at age 11 on current asthma at
age 11 (all P for interaction . 0.05) (see
Figure E2B) or between Amp%mean at age 11
and active smoking at age 26 on current
asthma at age 26 (all P for interaction. 0.05).

Discussion

The role of viral respiratory tract illnesses in
early life, particularly those caused by RSV,
on subsequent development of asthma
and wheeze has been a topic of interest for
decades. It is now well-established that RSV-
LRI in infancy is associated with recurrent
wheezing and asthma during the first decade
of life, and that the risk tends to diminish
by adolescence (19, 25, 26). Although

Table 2. Baseline Characteristics of Participants in RSV-LRI Group Compared with Those in No RSV-LRI Group

Participant Characteristics RSV-LRI (n = 162*) No RSV-LRI (n = 520*) P Value†

Male 54.3 46.7 0.09
Ethnicity (non-Hispanic white) 63.0 63.5 0.91
Skin test positivity at age 6 yr 33.8 (n = 136) 40.7 (n = 425) 0.15
Active smoking at ages 22–26 yr 40.7 (n = 140) 35.1 (n = 464) 0.23
Maternal characteristics
Asthma 12.5 (n = 160) 9.7 (n = 514) 0.32
Smoking at enrollment 14.2 14.0 0.96
Education (.12 yr) 74.1 76.1 (n = 519) 0.60
Age (.28 yr) 39.5 41.5 0.65

Paternal characteristics
Asthma 13.7 (n = 153) 13.4 (n = 494) 0.91
Smoking at enrollment 29.1 (n = 158) 27.6 (n = 515) 0.71
Education (.12 yr) 76.4 (n = 157) 76.1 (n = 511) 0.94
Age (.28 yr) 62.4 (n = 157) 59.7 (n = 514) 0.55

Definition of abbreviations: LRI = lower respiratory illness; RSV = respiratory syncytial virus.
Data are presented as %.
*Unless otherwise specified.
†P values based on chi-square statistic.

Table 3. Adjusted Relative Risk for Current Asthma, Current Wheeze, or Current Cough without a Cold in Adult Life by Early-Life
RSV-LRI and Active Smoking

Current Asthma Current Wheeze Current Cough without a Cold

RR (95% CI) P Value* RR (95% CI) P Value* RR (95% CI) P Value*

RSV-LRI 1.25 (0.92–1.70) 0.15 1.13 (0.95–1.33) 0.16 1.09 (0.87–1.36) 0.46
Active smoking 1.09 (0.89–1.32) 0.41 1.54 (1.37–1.74) ,0.001 1.49 (1.23–1.81) ,0.001

Definition of abbreviations: CI = confidence interval; LRI = lower respiratory illness; RR = relative risk; RSV = respiratory syncytial virus.
*P values based on generalized estimating equation adjusted for age, sex, parental asthma, and maternal smoking at enrollment.
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prospective studies of virologically
confirmed RSV infection followed to adult
life are limited and the link between RSV
and adult asthma remains obscure, long-
term studies in Finland demonstrated an
increase in asthma prevalence in adulthood
after severe bronchiolitis in infancy (13).
In a group of children younger than 2 years
of age hospitalized for bronchiolitis or
pneumonia in which RSV was detected in
40% of cases, 25% of children reported
asthma at ages 4–6 years as compared with
only 12–15% at ages 8–15, but prevalence
of asthma rose to 30% at ages 18–20 and
up to 35% at age 30 (14–18) . Similar results
were reported by this research group
when specifically considering subjects
hospitalized with bronchiolitis caused by
RSV; asthma risk was not elevated during
the second decade of life, yet increased
in the third decade (27, 28). In addition,
current smoking was found to be an
independent predictor for adult asthma in
the bronchiolitis group (29). An analogous
trend was observed in Swedish prospective
studies of children aged younger than
2 years hospitalized with wheezy bronchitis,
in which 50% of cases were caused by
RSV; asthma was reported in 47, 30, and
43% of participants at ages 4–6, age 10, and
ages 17–20 years, respectively (30–32).

What determines this apparent
rebound in the risk for asthma in early
adulthood among subjects with RSV-LRI
during infancy has not been elucidated. Our

results strongly suggest that increased
susceptibility to tobacco smoke plays
a major role in this temporal relation. In our
birth cohort, subjects with confirmed RSV-
LRI during the first 3 years were more likely
to experience recurrent wheezing during
childhood up to age 11, but not at age 13
(19). We now followed the cohort until age
29 years and found no significant difference
in asthma risk between the groups with and
without RSV-LRI. However, when the
data were stratified by smoking status,
prevalence of current asthma was

significantly higher in subjects with early
RSV-LRI who became active smokers as
adults, as compared with subjects with early
RSV-LRI who did not smoke. No such
difference in risk was observed between
smokers and nonsmokers without early
RSV-LRI.

Several previous studies have suggested
that active smoking is a risk factor for
relapse or persistence of asthma symptoms
into adulthood among subjects who had
asthma or wheezing in early life. In
a population-based longitudinal study of
2,300 subjects in Tucson, remission of
asthma was uncommon among adults who
actively smoked, and smokers were found
to have the lowest remission rates and the
highest relapse rates of asthma (33). In
the British 1958 birth cohort, relapse of
asthma symptoms at age 33 years after
prolonged remission among children who
had asthma or “wheezy bronchitis” before
the age of 7 was significantly more frequent
among smokers than among nonsmokers
(34). Finally, in a birth cohort in New
Zealand prospectively followed up to age
26, smoking at age 21 was a predictor for
the persistence or relapse of wheezing in
adult life (35). Ours is the first study in
which physician-diagnosed confirmed
episodes of RSV-LRI before age 3 have been
shown to interact with active smoking in
determining the risk for asthma in adult
life. Interestingly, we found that no such
interaction was present when any wheezing
or chronic cough were used as outcomes,
suggesting that RSV-LRI confers

Figure 1. Adjusted relative risk of current adult asthma by smoking status among subjects with and
without early-life respiratory syncytial virus (RSV) lower respiratory illness (LRI). Among subjects
with early RSV-LRI, active smoking was associated with an increased risk of current asthma
(relative risk [RR], 1.66; 95% confidence interval [CI], 1.19–2.31; P = 0.003). The effect of smoking on
asthma was not observed among those without an early RSV-LRI (RR, 0.90; 95% CI, 0.70–1.15;
P = 0.39). Data were analyzed by generalized estimating equation adjusted for age, sex, parental
asthma, and maternal smoking at enrollment.

Figure 2. Amplitude % mean (as an index of peak flow variability) among adult participants with and
without respiratory syncytial virus (RSV) lower respiratory illness (LRI) in the first 3 years of life by
smoking status. The box plots show the median (middle line), 25th and 75th percentiles (box), and
90th and 10th percentiles (whiskers). The figures on the right of each box plot display the mean and
95% confidence interval. n = 157, 43, 51, and 18 from left to right, respectively.
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susceptibility to the development of more
severe asthma symptoms among smokers.
In support of this explanation, we found
increased peak flow variability in smokers
with early RSV-LRI as compared with those
without these illnesses. Increased peak
flow variability has been found to identify
adults with asthma with propensity to
subsequently have acute exacerbations,
a marker of disease severity (36).

The mechanisms underlying the
interaction between RSV-LRI in early
childhood and active smoking as
determinants of asthma in early adult life are
unknown, and they cannot be definitively
established in an epidemiologic study like
ours (37). A first possibility is that early
life RSV illness may play a direct role by
altering immune responses and/or inducing
airway injury, which would predispose
the host to asthma, impaired lung function,
and airway hyperreactivity on exposure to
cigarette smoking in adulthood. Findings
from retrospective and open label studies
have shown that RSV immunoprophylaxis
may be efficacious in reducing subsequent
RSV-related morbidity in high-risk infants
(38–40). Whether these findings can be
extended to low-risk infants and to
asthma symptoms later in life is currently
unknown. Alternatively, RSV infection
may simply identify a group of adults
particularly susceptible to the effect of
smoking on the development of asthma.
Studies of the heritability of RSV and
asthma in twins have suggested that RSV
infection does not cause asthma but is
an indicator of the genetic predisposition to
asthma (41). Airway hyperresponsiveness
early in life has been described in
association with subsequent bronchiolitis in
infancy (42, 43) and childhood asthma (44),

suggesting that preexisting airway
hyperreactivity may be a shared
predisposition to both viral LRIs and
asthma. Furthermore, the interaction
between airway hyperresponsiveness and
smoking on the progression of airway
obstruction has been demonstrated in
subjects with early chronic obstructive
pulmonary disease (45). It is thus
reasonable to hypothesize that airway
reactivity may be responsible for the link
between RSV, smoking, and asthma (46).
However, in the present study, no
interaction was found either between peak
flow variability and active smoking on the
risk of adult asthma or between childhood
peak flow variability and parental smoking
on the risk of childhood asthma. These
data suggest that, to the extent peak flow
variability is a good indicator of airway
reactivity, it is unlikely to be a major
contributor to the interaction between RSV
and smoking observed in our cohort.

The major strengths of our study are its
prospective nature, which eliminates the
potential for recall bias; our nonselected
birth cohort with long-term follow-up after
RSV illnesses, virologically confirmed in all
cases; and that most RSV-LRI subjects were
seen in outpatient settings, thereby avoiding
the selective nature of a hospitalized
population. Our study also has limitations
that need to be taken into account when
interpreting our findings. Over a fourth of
study participants with data for RSV-LRI in
early life were no longer followed by age 29,
and those remaining were more likely to be
non-Hispanic white, to come from families
with older, better educated parents, and
were less exposed to parental smoking
than those who withdrew from the study
(Table 1). This subtle population selection

may explain the observed high frequency of
current wheeze at age 6 in the group with
RSV data but without adult asthma data,
because this group was more likely to
have smoking parents with lower education
levels. The prevalence of wheeze
(37.2–40.8%) and cough without a cold
(26.5–32.5%) in our study was fairly high.
This was likely explained by the nonspecific
irritant effects of smoking; approximately
one out of four participants in our study
reported active smoking at each time point.

In conclusion, our findings indicate
that subjects with RSV-LRI during the first
3 years of life who actively smoke are at
increased risk of having current asthma and
increased peak flow variability in adulthood,
as compared with those who do not
smoke. These findings support the potential
interactive role of early-life insult by RSV
and subsequent exposure to cigarette
smoke on the development of obstructive
lung diseases in later life. The question as to
whether the interaction between RSV and
smoking directly contributes to asthma
causation or is simply indicative of at-risk,
susceptible individuals requires further
study. Further follow-up of our cohort
will determine if early-life RSV-LRI also
increases the likelihood of developing
chronic airflow limitation among active
smokers. n
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