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Background: The adverse effects of passive smoking have received wide attention in recent years. Although a
number of childhood illnesses are known to be affected by exposure to tobacco smoke, to date the medical
literature is silent about the effect of tobacco smoke on the development of bacterial meningitis in children.
The purpose of this study was to learn whether any such association exists.

Methods: Parents of 93 children admitted for bacterial meningitis were surveyed to ascertain which of the
children were exposed to passive tobacco smoke. A similar survey was conducted of an age- and sex-matched

control group.

Results: Children admitted for bacterial meningitis were significantly more likely to have been exposed to
tobacco smoke than was a control group of children admitted for abdominal surgery. (P=0.017; odds ratio

2.63, 95 percent confidence interval 1.15, 4.87).

Conclusions: The results of this study indicate that bacterial meningitis in children should be added to the
growing list of illnesses associated with passive exposure to cigarette smoke. (J Am Board Fam Pract 1995; 8:95-8.)

Tobacco use is a well-accepted risk factor for a
number of illnesses. In recent years concern has
been raised about the effect of the exposure to en-
vironmental cigarette smoke (passive smoke) as a
risk factor in the development of a variety of dis-
eases as well. Children exposed to household to-
bacco smoke appear to have an increased rate of
acute exacerbations of asthma and less efficient
pulmonary function.® Sudden infant death syn-
drome might be more common in children ex-
posed to passive cigarette smoke.>10 Children
exposed to household tobacco smoke are also
more prone to develop otitis media and have pro-
longed episodes of middle ear effusion following
these infections.!!"!? Similarly, exposure to ciga-
rette smoke is a risk factor for hearing deficits in
children.}* Other problems that have been asso-
ciated with passive tobacco smoke in children in-
clude more frequent upper and lower respiratory
tract infections, inflammatory bowel disease, and
decreased cognitive performance.!>-1
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Despite the growing list of childhood illnesses
associated with passive cigarette smoke exposure,
the medical literature is silent about the effect, if
any, cigarette smoke might have on the develop-
ment of bacterial meningitis in children. Only
one report from Europe in 1982 raised the ques-
tion of a possible link between passive tobacco
smoke exposure and meningitis. Haneberg and
associates’? noted that passive smoke exposure
was more common among 115 children with
symptomatic meningococcal disease than in a
control population. The purpose of this study
was to investigate further whether a link exists
between passive exposure to cigarette smoke
and the development of bacterial meningitis in
children.

Methods

From 1989 to 1992, there were 93 children older
than 2 months admitted to Arkansas Children’s
Hospital with a condition that after appropriate
evaluation proved to be bacterial meningitis.
Causative organisms included meningococcus
(26 percent), Haemopbhilus influenzae (47 percent),
and pneumococcus (18 percent). Eight cases
(9 percent) were partially treated on admission; as
a result, specimens of the cerebral spinal fluid
grew no organisms when culture was attempted.
Nevertheless, the cerebrospinal fluid had the
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same characteristics as that found with bacterial
meningitis. For the purposes of this study, chil-
dren less than 2 months of age were excluded, be-
cause meningitis in this age group could represent
prenatal and neonatal factors.

The caregivers of these children were con-

tacted through a telephone survey. The respond- -
ents were questioned whether the child was ex-

posed to passive tobacco smoke in the home or
in a day-care setting at the time of admission to
Arkansas Children’s Hospital. If a smoker resided
in the child’s household, but did not smoke in the
house itself, the child was considered nonexposed.
A similar survey was undertaken of an age- and
sex-matched control group of children admitted
to the same hospital for abdominal surgery. Surgi-
cal diagnoses included hernia repair, appendicitis,
intussusception, volvulus, bowel obstruction, and
Meckel diverticulum. This group was used as a
control, because these surgical problems were un-
likely to be related to tobacco exposure.
Telephone respondents were first asked whether
a household member smoked at the time of the
child’s hospitalization. In addition, the respond-
ents were asked whether the child was exposed to
passive cigarette smoke in a regular day-care or
baby-sitting setting (at least once weekly). Al-
though an attempt was made to quantitate the
amount of household cigarette consumption, the
relatively small number of study participants

necessitated an analysis based on exposure or no-

exposure.

Finally, each study participant was categorized
according to hospital payment method to deter-
mine indirectly whether any meaningful differ-
ence existed in the socioeconomic status between
the study group and the control group. These cat-
egories included Medicaid, third-party payer, and
self or no pay.

Results

Telephone contact was made after persistent ef-
forts for a total of 73 meningitis cases and 74 con-
trol cases. Response rates were 78.6 percent and
79.6 percent, respectively. Forty-five children
who had bacterial meningitis had a history of ex-
posure to passive cigarette smoke either in the
home or in a day-care setting. In comparison, 30
children similarly exposed were admitted for ab-
dominal surgery (P=0.017) (Table 1). This in-
creased exposure to cigarette smoke among chil-

Table 1. Passive Cigarette Smoke Exposure at Home
or in Day Care of Children Older Than 2 Months
Hospitalized for Meningitis and Abdominal Surgery
(Control).*

Meningitis Control
Status n=73 n=74
Exposed 45 30
Unexposed 28 44 -

*P=0.017, odds ratio 2.36, confidence interval 1.15, 4.87.
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dren admitted for bacterial meningitis was alsay
seen when household exposure only was analyzecﬁ
(P=0.039) (Table 2). Both study groups had mark-oo
edly similar patterns in payment methods (Table 3),\)

Discussion
The results of this investigation indicate that pas,
sive exposure to cigarette smoke is associated with
increased risk of bacterial meningitis in childrenS
The mechanism by which passive cigarette expo—
sure might increase this risk is one of conjectureS
Further studies could be undertaken both to con.
firm these results and to clarify the mechanism of3
this phenomenon. Several studies have suggestedg
that cigarette smokers tend to have depressed i 1m-§
mune systems.?! 2% One could theorize that thoseg
exposed to passive cigarette smoke could be 51m1-n,
larly affected. Cigarette smoke might also have an;~
adverse effect on local defense mechanisms in the3
nasopharynx. Smokers have been shown to carng
Neisseria menmgztzdes longer in the nasopharyn&
than nonsmokers.?* The results of our stud
might, therefore, simply reflect a longer exposures;
time to the infecting organism in the nasopharynig
of children exposed to passive tobacco smoke. 2
Perhaps the greatest criticism of this work 1%
that the study relied on caregiver recall, some.
times of events several years past. Obviously thig

8'wyqel/

Table 2. Passive Cigarette Smoke Exposure at Home
of Children Older Than 2 Months Hospitalized for
Meningitis and Abdominal Surgery (Control).*

Meningitis Control
Status ‘ n=73 n=74
Exposed 40 27
Unexposed 33 47

*P=0.039, odds ratio 2.11, confidence interval 1.03, 4.35.
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Table 3. Payment Method of Study Participants.*

Meningitis Control
Payment Method n=73 n=74
Medicaid 29 29
Third party 30 28
Self or no pay 14 17

*Chi-square=0.3525; P=0.8384.

bias should have affected both the control and
study group similarly. Thus, this bias should not
necessarily have had a major effect on the results.

Another potential criticism could be that the
control group was matched by age and sex, but
not specifically by socioeconomic status. It is con-
ceivable that children of a lesser socioeconomic
status, for example, might be more prone to the
development of bacterial meningitis and might
independently be more likely to be exposed
to passive cigarette smoke. That essentially no
difference existed between the study group and
the control group in hospital reimbursement

methods gives indirect evidence that there was no -

significant difference in the socioeconomic status
of these groups.

Despite these potential criticisms, the results of
this study indicate that bacterial meningitis is more
likely to develop in children exposed to passive
cigarette smoke than in those who are not so ex-
posed. Considering the potentially devastating
complications of this disease, this information
needs to be confirmed and shared with childhood
caregivers.
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