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Recent data on the adverse impact of air-
bag technology on small children has brought
increased interest in where children sit in motor
vehicles.1–3 Nationwide educational campaigns
now emphasize the need for children to be
properly restrained and seated in the rear seats,
and professional organizations and government
agencies have endorsed these safety messages.
The National Transportation Safety Board is-
sued a recommendation in 1997 that each state
amend its child passenger safety laws to make
it compulsory for children to ride in the rear
seats.4 Rhode Island became the first state to
pass such a law in July 1997,5 and Delaware
and North Carolina have adopted similar
legislation.6,7

The Rhode Island statute requires that all
children younger than 6 years be restrained and
seated in a rear seat, unless the vehicle lacks a
rear seat or all rear seats are occupied by other
children. Failure to comply with this require-
ment is primarily enforceable (i.e., police can
stop the car and issue a warning or ticket), with
fines of $30 for violation of the rear seating
requirement and $150 for violation of the re-
straint requirement.5 Legislation specifying
children’s seating position in motor vehicles
was common in several European countries
until the mid-1990s,8 although evaluation of
such legislation has been scarce.9

Our goal was to evaluate the impact of
the Rhode Island legislation on child seating
behavior in motor vehicles.

Methods

Observational surveys were conducted in
2 states. Rhode Island vehicles were observed
throughout the Providence metropolitan area
over a 3-day period in the summer of 1997—
the weekend after the legislation was passed,
but before media coverage began—and at the
same locations 1 year later. At both times, op-
erating at locations selected for convenience
and high traffic volume, observers recorded
information about passenger vehicles with
more than 1 seating row transporting at least 1
child. Children were defined as passengers
likely to be younger than 6 years as indicated
by their appearance and height. Observers
recorded the vehicle’s state of registration, its
seating capacity, the driver’s use of a shoulder
belt, the number of passengers, their seating
location, and their approximate age category
(<6, 6–13, >13 years).

Massachusetts vehicles were observed at
the same randomly selected locations in 1997
and 1998 as part of the statewide Safety Belt
Use Survey.10 A child was defined as an occu-
pant who appeared to be younger than 6 years
or to weigh less than 40 lb (D. Cerankowski,
Center for Survey Research, University of Mass-
achusetts at Boston; oral communication; Au-
gust 1998). In our evaluation, we used only the
Massachusetts data pertaining to vehicles with
rear seating rows that carried at least 1 child.

A χ2 test was used to compare the differ-
ences in driver, passenger, and vehicle charac-
teristics across states and years. We used mul-
tivariate logistic regression analyses by state
to evaluate the relation between the proportion
of vehicles with a child in the front seat and
year, controlling for vehicle seating capacity,
passenger mix, and the driver’s use of a shoul-
der belt. Statistical significance was defined
at the P≤ .05 level. Stata11 was used for data
management and analysis.

Results

Data were collected on 3226 vehicles with
rear seats carrying at least 1 child younger than
6 years. As shown in Table 1, in 1997, Massa-
chusetts vehicles were more likely to have 3
seating rows than were Rhode Island vehicles.
In both 1997 and 1998, Massachusetts vehi-
cles were also significantly more likely both
to transport only 1 child and to have a belted
driver than were their Rhode Island counter-
parts, and Massachusetts vehicles were signif-
icantly less likely than Rhode Island vehicles
to have adult passengers.

Within each state, there were virtually no
changes between years, with the exception that
in Rhode Island, significantly fewer vehicles
carried at least 1 child in the front seat in 1998
(16.4%) than in 1997 (23.4%), a 30% decrease
(Table 1).
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Objectives. This study evaluated the
impact of Rhode Island’s legislation re-
quiring children younger than 6 years to
sit in the rear of motor vehicles.

Methods. Roadside observations
were conducted in Rhode Island and
Massachusetts in 1997 and 1998. Multi-
variate regression was used to evaluate
the proportion of vehicles carrying a child
in the front seat.

Results. Data were collected on
3226 vehicles carrying at least 1 child.
In 1998, Rhode Island vehicles were less
likely to have a child in the front seat than
in 1997 (odds ratio=0.6; 95% confidence
interval=0.5, 0.7), whereas no signifi-
cant changes in child passenger seating
behavior occurred in Massachusetts dur-
ing that period.

Conclusions. Rhode Island’s legis-
lation seems to have promoted safer child
passenger seating behavior. (Am J Pub-
lic Health. 2001;91:311–313)
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TABLE 1—Characteristics (%) of Vehicles Transporting at Least 1 Child

Massachusetts Rhode Island
1997 (n=458) 1998 (n=266) 1997 (n=1395) 1998 (n=1107) All (n=3226)

Vehicles with at least 1 child in the front 21.6 17.7 23.4 16.4a 20.2
Vehicle seating capacity

2 rows 84.2b 88.0 89.8 88.4 88.4
3 rows 15.8b 12.0 10.2 11.6 11.4

Driver shoulder belt used 62.9b 58.7b 44.9 43.5 48.1
Passenger mix

1 child 44.5b 42.9b 33.8 32.4 35.6
2 children 9.6 10.2 10.8 12.6 11.2
3 children 2.0 2.3 1.9 2.4 2.1
>4 children 0.4 0.0 0.5 0.8 0.6
Adult(s) or subteen(s) + >1 child 43.5b 44.6b 53.0 51.8 50.6

aStatistically significant differences (P<.05) across years within a given state.
bStatistically significant differences (P<.05) across states within a given year.

TABLE 2—Adjusteda Odds Ratios (95% Confidence Intervals) of Vehicles
Carrying at Least 1 Child in the Front Seat

Massachusetts (n=724) Rhode Island (n=2502)

Year (1998) 0.7 (0.5, 1.1) 0.6 (0.5, 0.7)
Vehicle seating capacity

2 rows 1.0 1.0
3 rows 1.3 (0.8, 2.3) 1.0 (0.7, 1.5)

Driver shoulder belt used 0.5 (0.3, 0.7) 0.7 (0.5, 0.8)
Passenger mix

1 child 1.0 1.0
2 children 1.2 (0.7, 2.1) 0.9 (0.7, 1.2)
3 children 1.6 (0.5, 4.6) 2.8 (1.6, 4.9)
>4 children 1.8 (0.1, 30.6) 9.3 (2.6, 33.7)
Adult(s), teens, or subteen(s) + >1 child 0.2 (0.1, 0.3) 0.1 (0.1, 0.2)

aControlling for vehicle seating capacity, passenger mix, and driver shoulder belt use. For
each state, the probability of a vehicle with rear seats having a child in the front in 1998
is compared with the probability of a vehicle with only 2 seating rows having a child as
the only passenger and having an unbelted driver in 1997.

This finding was confirmed by multivari-
ate logistic regression for each state. After con-
trol for possible confounders, Rhode Island ve-
hicles in 1998 were significantly less likely to
carry a child in the front seat than in 1997 (odds
ratio=0.6; 95% confidence interval=0.5, 0.7),
whereas no significant change between years
was observed in Massachusetts (Table 2).

Discussion

The importance of promoting child rear
seating and restraint use should not be under-
stated: children seated in the rear are approxi-
mately 35% less likely to have fatal injuries
than those seated in the front; the injury re-
duction is even greater if the front seat is
equipped with an airbag.2,12–14 Unfortunately,
most existing motor vehicle legislation ad-
dresses only restraint use for children in the

front seats; it does not address either child re-
straint in the rear seats or seating position.15

Rhode Island’s legislation seems to have
contributed to changing child seating behav-
ior in motor vehicles. The magnitude of the be-
havioral impact is modest, which suggests that
vigorous enforcement (which has not occurred
in Rhode Island) might be necessary to achieve
full compliance. It appears that legislation man-
dating seating behavior is more effective in
promoting change than educational interven-
tions or informational campaigns alone (both
of which were present at similar levels in both
states during the time period studied).

Our result mirrors the effect of legisla-
tion on child rear seating in European cities,
where a lasting impact on behavior has been
seen even after repeal of the legislation.8 This
finding also mirrors findings of the positive
effects of legislation on other areas of child
safety, such as child restraint laws.16

Our study is limited by the fact that ob-
servational locations were not selected ran-
domly around the Providence metropolitan area
and by the differences between the Massachu-
setts and Rhode Island survey procedures. Al-
though we have ensured consistency in the data
in terms of time of year and location of obser-
vations, the results from Rhode Island are not
generalizable to the rest of the state.

Evaluation of other legislative attempts to
change child seating behavior would be use-
ful for confirming the Rhode Island experi-
ence. In addition, research on the factors that
affect seating behavior would shed light on the
mechanisms of behavior change and the po-
tential impact of legislation on this particular
behavior.
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When an illness develops even weeks
after a vaccination, some providers and most
vaccinees intuitively incriminate the vaccine as
a possible or probable cause. Adding to this
confusion, pharmaceutical companies’publi-
cations and packaging inserts most often pre-
sent a summary of all adverse events ever re-
ported after vaccination. This also applies to
most of the information on adverse events
given by public health authorities to providers
and parents.

To hold a vaccine responsible for all ad-
verse events occurring after it is administered
overestimates the risk, because events with
other etiologies frequently arise coinciden-
tally after a vaccination. These other etiologies
cause a significant background incidence of
health problems.1 To calculate the incidence
of adverse events really attributable to the vac-
cine—that is, the attributable risk—it is nec-
essary to remove the background incidence
of health events from the incidence observed
after vaccination. To illustrate the importance
of attributable risk, we analyzed data from a
preadolescent universal hepatitis B immu-
nization program and compared estimates of
the attributable risk with estimates of the in-

cidence of all adverse events occurring after
immunization.

Methods

Participants were recruited from fourth-
grade elementary school children (aged 8–10
years) in Quebec City, Canada, who were to be
vaccinated in the school-based universal hep-
atitis B immunization program.2 The children
were given Engerix-B (SmithKline Beecham

Objectives. Most vaccine safety data
present only the postvaccination incidence
of all adverse events rather than an esti-
mate of attributable risk. This study
sought to illustrate the difference between
the 2 estimates with data from a hepati-
tis B immunization program.

Methods. The incidence of health
problems occurring before and after each
dose of hepatitis B vaccine in a cohort of
1130 children were compared.

Results. Although 47.5% of all chil-
dren reported an adverse event during the
4 weeks following each of the 3 doses,
adverse events attributable to immuniza-
tion occurred in only 10.6% of children.

Conclusions. Postimmunization in-
cidence systematically overestimates the
risk of adverse events. Estimating actual
attributable risk is necessary to avoid false
beliefs regarding immunization. (Am J
Public Health. 2001;91:313–315)
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