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Abstract
Objectives—In an earlier population
based surveillance study of pediatric inju-
ries, the rate of Hispanic children injured
as pedestrians was 63/100 000 compared
with 17/100 000 for non-Hispanic white
children. The present study was designed
to examine the eVect of family, social, and
cultural factors on the rate of pedestrian
injury in a population of Hispanic chil-
dren in the southwestern US.
Methods—A case-control study of pedes-
trian injuries among Hispanic children.
The sample consisted of 98 children 0–14
years of age hospitalized as a result of a
pedestrian injury and 144 randomly se-
lected neighborhood controls matched to
the case by city, age, gender, and ethnicity.
Cases were compared with controls using
conditional logistic regression; in the
study design the odds ratio (OR) estimates
the incidence rate ratio.
Results—The following family and cul-
tural variables were associated with an
increased risk of injury: household crowd-
ing (OR=2.8, 95% confidence interval (CI)
1.1 to 7.1 for 1.01–1.5 persons per room,
compared with < 1.0 persons per room),
one or more family moves within the past
year (OR 2.2, 95% CI 1.2 to 4.1), poverty
(OR 1.9, 95% CI 1.1 to 3.3), and inability of
mother (OR 3.6, 95% CI 1.3 to 10) or
father (OR 5.6, 95% CI 1.5 to 20) to read
well. However, children in single parent
households and children whose parents
did not drive a car, had less education, or
were of rural origin, did not have an
increased rate of injury.
Conclusions—These results have implica-
tions for childhood pedestrian prevention
eVorts for low income, non-English
speaking Hispanic populations, and per-
haps for other immigrant and high risk
groups. Prevention programs and materi-
als need to be not only culturally sensitive
but also designed for those with limited
reading skills. In addition, environmental
interventions that provide more pedes-
trian friendly neighborhoods must be
considered.
(Injury Prevention 1998;4:188–193)
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Pedestrian injuries are a significant source of
morbidity, mortality, and disability among
children. In several industrialized countries,
pedestrian injuries are a leading cause of child-
hood death and hospitalization.1–5 Moreover,

the number of such injuries may be underesti-
mated because of incomplete data and/or
exclusion of certain types of pedestrian events
(that is non-traYc) from some databases.6–11

Less is known about pedestrian injuries in
developing countries, but child pedestrian
death rates in some of those countries are
reportedly many times greater than rates in
industrialized countries.12

Several social and economic indicators have
been identified as risk factors for childhood
pedestrian injury. Poverty and unemployment
have been associated with a higher rate of
pedestrian injury to children.13–21 Crowding,
whether measured as household crowding14 20 22

or as neighborhood population density,16 17 has
also been associated with such injuries. In
addition, Rivara and Barber found a higher
proportion of non-whites in the census tracts
with higher rates of pediatric pedestrian
injuries in a southern US city.14 Parent
variables, including single parent
households,13 14 16 17 19 20 young mothers,19 low
levels of education,13 14 20 and stress and lack of
support22 are also risk factors. Children in
families with many children have more pedes-
trian injuries than children in families with
fewer children.19 Areas with high measures of
social disadvantage, including crime,17 family
problems, and poor health,18 also have higher
rates of pedestrian injury.Many of these factors
are interrelated, and in multivariate analyses,
the eVects of low income13 and household
crowding14 have been shown to be independent
of other social variables.
Other social variables have been associated

with the rate of injury to children but their spe-
cific association with pedestrian injuries has
not been investigated. Both changes in resi-
dence and the occurrence of stressful life events
have been related to increased risk for
injury.23 24 Birth order has also been found to
influence the eVect of family size on the rate of
injury—the presence of older siblings has a
greater eVect on the injury rate than the
presence of younger siblings.25 Larson and
Pless found that the absence of a younger sib-
ling, as well as maternal smoking and unem-
ployment, were risk factors for injury in the
first three years of life.26

Although several studies have investigated
family and social risk factors for child pedes-
trian injury13–18 20–22 using group level data, only
two studies have examined individual data.
Roberts found that socioeconomic disadvan-
tage, large families, younger mothers, no access
to a car, and, for some ethnic groups, single
parent households, were risk factors for pedes-
trian injury.19 Pless and his associates, also
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using individual data, found that low maternal
education and four or more children in a fam-
ily were risk factors for pedestrian and bicyclist
injuries combined.27 There has been no study
of social risk factors for pedestrian injury at the
individual level in the US however, nor has the
eVect of these socioeconomic indicators been
examined in a Hispanic population.
Our earlier research found that Hispanic

children have a rate of hospitalization or death
from pedestrian injury that is more than twice
as high as the rate in non-Hispanic white chil-
dren, controlling for census block group of
residence.28 The purpose of the present study is
to examine the eVect of family, social, and cul-
tural factors on the rate of pedestrian injury in
a population of Hispanic children in the south-
western US. A case-control design was used to
compare Hispanic children age 0–14 years who
were hospitalized for pedestrian injuries with
controls matched on age, sex, ethnicity, and
city of residence.

Methods
Cases were identified from a population based
hospital surveillance system established in cen-
tral Orange County, California to identify chil-
dren less than 15 years of age who sustained
injuries resulting in hospitalization or death.
The study area consisted of seven cities (Santa
Ana, Anaheim, Fountain Valley, Garden
Grove, Orange, Villa Park, and Tustin), and
one census designated place (Tustin Foothills).
The study population consisted of 213 906
children aged 0–14 years; 49% were Hispanic,
37% were non-Hispanic white, 12% were
Asian or Pacific Islander, 2% were black, and
fewer than 1% were Native American or any
other race. Eighty seven per cent of the
Hispanic population of the study area is of
Mexican descent.
Because the pedestrian injury rate for

Hispanic children was more than twice that of
non-Hispanic white children (controlling by
census block group), the case-control study
was designed to include only Hispanic chil-
dren. Hispanic children were defined as those
with one or two parents who identified
themselves as Hispanic or Latino.
The cases were all Hispanic children age

0–14 years hospitalized as a result of a
pedestrian injury caused by conflict with a
motor vehicle from 1 July 1991 through 30
June 1993. Children operating a pedestrian
conveyance, such as roller skates, a skateboard,
or a tricycle (but not a bicycle) were also
included. The parent or guardian of the injured
child was contacted and interviewed in the
hospital or in the child’s home by one bilingual
interviewer.
One control was obtained for each case; a

second control was obtained if an appropriate
subject was identified within one month of the
injury event. Controls had to have one or two
Hispanic parents, and were matched to the case
by city, age or year of birth, and gender. A cen-
sus tract (weighted by the number of Hispanic
residents), census block, and starting residence
were randomly selected for each control. A

bilingual interviewer began at the starting resi-
dence and proceeded clockwise around the
block until a control was obtained. If necessary,
additional blocks were selected and canvassed.
If no match was found after 95 residences were
canvassed, another census tract was selected.
Single parent households were defined as in

the census, that is as those in which a parent
had no spouse in the household. Thus, the cat-
egory of “single parent” included widowed,
separated, divorced, or never married parents.
Comparisons based on this variable excluded
children not living with either parent.
Poverty was defined using family income and

the number of people it supported. The
income levels used to define poverty in the
1990 census were rounded oV to increments
used in our question on annual family income.
These increments were in the amount of $2500
up to $15 000, and $5000 increments for
annual incomes $15 000 to $35 000. For
example, for a two person family, poverty was
defined as an income of less than $7500. The
threshold for poverty increased by $2500 for
each additional person. The family income
question did not specify whether public assist-
ance should be included in the total, and there-
fore it is not known how many included this in
their answers.
To measure family stress, respondents were

asked whether they or their children had expe-
rienced any of 16 diVerent life change events
during the previous year. These events were
drawn from a Stressful Life Events scale that
has been culturally validated with Mexican-
American and Mexican immigrant women.29

Two variables were used as indicators of social
support: how often the respondents said they
could depend on family and friends to help
with errands and household tasks, and the
number of adult relatives (other than the
child’s parent or guardian) they had in the
household.
Comparisons based on parental characteris-

tics excluded parents not living in the same
household as the child, but the responses of six
female guardians or stepmothers and nine male
guardians or stepfathers living in the household
were included as parent responses.
The number of years since the mother first

arrived in the US was used to measure the
recency of immigration. Rural origin was
defined as having lived in the country (campo)
or a village (pueblo) in the country of origin
and having immigrated to the US at age 12
years or older. Parents were classified as “not
reading well” if they reported reading neither
English or Spanish “somewhat”, “not very
well”, or “not at all” (as opposed to “very
well”).

ANALYSIS

The eVects of the various family and cultural
factors on the rate of pedestrian injury were
estimated using conditional logistic regression
in the Egret interactive modeling package
(Statistics and Epidemiology Research
Corporation, Seattle). Because incident cases
were used and the controls were identified
contemporaneously, the odds ratios may be
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interpreted as estimates of the incidence rate
ratios.30 Multivariate models were compared
with the likelihood ratio statistic, which has a
÷2 distribution. Odds ratios and confidence
intervals were calculated comparing the range
of each continuous variable to the lowest
range; p values were obtained from the
likelihood ratio statistic.

Results
A total of 112 Hispanic children were injured
as pedestrians, five of whom were killed. Con-
sent for interview was obtained from the
parent/guardian of 98 (92%) of the 107
non-fatally injured children. The nine cases for
which no consent was obtained included a
higher proportion of older children (age 5–14
years) and a lower proportion of Santa Ana
residents than cases that were interviewed.

The characteristics of the 98 cases for which
an interview was conducted are as follows: one
case was less than 1 year of age; 57 were 1–4
years; 33 were 5–9; and 7 were age 10–14. Sev-
enty were boys. Sixty one of the injuries
occurred from 3 pm to 9 pm, and 38 occurred
on a Friday or Saturday. Sixty nine children
were injured in a street and 25 in a parking lot
or driveway, or on a sidewalk. Each case had at
least one matched control and 47% also had a
second matched control, making a total of 144
controls. Almost all of the case and control
interview respondents were mothers.
Several variables describing the child’s

household are shown in table 1. Children from
single parent households were not at signifi-
cantly increased risk for injury. Children who
lived in families with incomes below the
poverty level, however, had nearly twice the

Table 1 Number (%) of cases (n=98) and of controls (n=144), crude odds ratio (OR), 95% confidence interval (CI),
and p values for variables describing household

Variable Range Cases No (%) Controls No (%) OR 95% CI p Value

Single parent* 43 (45) 43 (30) 1.6 1.0–2.7 0.06
Poverty 60 (61) 66 (46) 1.9 1.1–3.3 0.02
Household <1.00 per room 7 (7) 29 (20) 1.0 Reference 0.02
crowding 1.01–1.50 per room 25 (26) 35 (24) 2.8 1.1–7.1

1.51–2.00 per room 28 (29) 44 (31) 2.9 1.1–7.7
>2.00 per room 38 (39) 36 (25) 3.7 1.5–9.1

Household size 3–6 persons 30 (31) 50 (35) 1.0 Reference 0.70
7–9 persons 35 (36) 51 (35) 1.2 0.7–2.2
10 or more persons 33 (34) 43 (30) 1.3 0.7–2.4

Full time working None 42 (43) 42 (29) 1.0 Reference 0.06
parent(s)/guardian† One 40 (41) 73 (51) 0.5 0.3–0.9

Two 16 (16) 29 (20) 0.5 0.2–1.1
Moves in the last year >1 move 40 (41) 38 (26) 2.2 1.2–4.1 0.007
Moves 1–5 years ago >1 move 78 (80) 104 (72) 1.5 0.8–2.8 0.15
Life events 0 or 1 event 27 (28) 52 (36) 1.0 Reference 0.51

2 or 3 events 37 (38) 47 (33) 1.4 0.8–2.5
4 or more events 34 (35) 45 (31) 1.4 0.7–2.7

Depend on friends and Never 30 (31) 57 (40) 1.0 Reference 0.20
family to help with Sometimes 43 (44) 45 (31) 1.6 0.9–2.9
errands, tasks or ride Always 25 (26) 42 (29) 1.0 0.5–1.9

Other related adults in 0 34 (35) 61 (42) 1.0 Reference 0.67
household 1 39 (40) 47 (33) 1.3 0.7–2.4

2 or more 25 (26) 36 (25) 1.2 0.6–2.3

*Excludes two cases and three controls not living with either parent. Single parents (n=86) include the following: unmarried but live
with child’s parent, 34 (40%) (16 cases, 18 controls); live with other family members, 32 (37%) (18 cases, 14 controls); live with
other adults, 13 (15%) (seven cases, six controls); no other adults in household, seven (8%) (two cases, five controls).
†Of the 84 families with no full time working parents: no parent works, 55 (65%) (29 cases, 26 controls); one or both parents work
part time, 29 (35%) (13 cases, 16 controls).

Table 2 Number (%) of cases (n=98) and of controls (n=144), crude odds ratio (OR), 95% confidence interval (CI),
and p values parent and child variables

Variable Range Cases No (%) Controls No (%) OR 95% CI p Value

Birth order of child First 29 (30) 54 (38) 1 Reference 0.67
Second 30 (31) 38 (26) 1.3 0.7–2.6
Third or later 39 (40) 52 (36) 1.2 0.7–2.2

Child not speak English* 62 (63) 73 (51) 2.1 1.1–3.7 0.02
Mother not speak English† 62 (64) 95 (66) 1.0 0.6–1.7 0.96
Father not speak English‡ 47 (64) 57 (47) 2.2 1.0–4.6 0.03
Mother’s education† 0–5 years 29 (30) 31 (22) 1.0 0.31

6–9 years 37 (38) 62 (43) 0.6 0.3–1.2
10 or more years 31 (32) 50 (35) 0.6 0.3–1.2

Father’s education‡ 0–5 years 26 (35) 29 (24) 1.0 Reference 0.54
6–9 years 32 (43) 57 (47) 0.7 0.3–1.5
10 or more 16 (22) 35 (29) 0.6 0.3–1.5

Mother not read well† 15 (15) 11 (8) 3.6 1.3–10 0.01
Father not read well‡ 16 (22) 6 (5) 5.6 1.5–20 0.003
Years since mother came US born 15 (15) 23 (16) 1.0 Reference 0.76
to US† >10 37 (38) 60 (42) 1.0 0.5–2.2

0–9 years 45 (46)) 60 (42)) 1.2 0.6–2.6
Mother does not drive† 58 (60) 69 (48) 1.6 0.9–2.6 0.09
Father does not drive‡ 8 (11) 8 (7) 0.6 0.2–2.0 0.43
Mother of rural origin† 35 (36) 51 (36) 1.0 0.5–1.7 0.88
Father of rural origin‡ 27 (36) 49 (40) 0.7 0.4–1.3 0.29
Mother’s age† 18–24 years 26 (27)) 31 (22) 1.0 Reference 0.34

>25 years 71 (73)) 112 (78) 0.7 0.4–1.4

*Excludes one control child, age 8 months, who did not talk.
†Excludes one case and one control not living with mother, stepmother, or female guardian.
‡Excludes 24 cases and 23 controls not living with father, stepfather, or male guardian.
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frequency of pedestrian injury as those who did
not. Children in households with more than
one person per room also had a significantly
higher risk, but those in larger households
(more people per household) did not. Nor was
employment status of the parents related to an
increased injury rate.
Variables related to family change, stress,

and social support were also examined. Chil-
dren whose families had made one or more
moves in the last year had twice the frequency
of pedestrian injury as those whose families
had not moved. Moves one to five years in the
past were not associated with pedestrian injury,
nor was the number of stressful life events or
either indicator of social support.
Child and parent characteristics are dis-

played in table 2. Children who did not speak
English had about twice the incidence of injury
of children who spoke English, but inability to
speak English was closely related to age: 67%
of children 0–5 years, but only 28% of school
age children, did not speak English. Children
of fathers, but not mothers, who did not speak
English had an increased incidence of pedes-
trian injury. Children whose parents were
unable to read well had more than three times
the incidence of injury compared with children
whose parents could read either English or
Spanish well. However, the extent of parents’
formal education was not associated with the
incidence of pedestrian injury, nor was injury
related to mother’s age or duration of residence
in the US, or to the rural origin or driving of
either parent.
Three variables found to be significantly

related to injury were selected for inclusion in a
multivariate model (table 3): household crowd-
ing, mother not reading well, and one or more
moves in the last year. (Poverty was not
included because it is closely related to house-
hold crowding.) One level of household
crowding was included because the three levels
of crowding in table 1 had similar odds ratios.
Speaking English was not kept in the model
because other variables, such as duration of
residence in the US and employment, may be
related to learning a language. The adjusted
odds ratios for household crowding, mother
does not read well, and moves in the last year
(table 3) were similar to the crude odds ratios
in tables 1 and 2.

Discussion
Despite advances in traYc safety, pedestrian
injuries remain a leading cause of mortality,
morbidity, and disability for children in many
countries.1–5 31 32 33 Several studies in the US,
Canada, New Zealand, Australia, and other
countries have identified populations at in-

creased risk for childhood pedestrian
injuries.13–20 34 High neighborhood levels of
poverty and crowding have repeatedly been
identified as risk factors.
In our previous study Hispanic children in

California were found to have rates of
hospitalization/death for pedestrian injury
more than three times that of non-Hispanic
white children.28 Even after controlling for cen-
sus block group of residence, these rates
remained twice as high, indicating that the dif-
ferences could not be explained entirely by the
neighborhood physical and socioeconomic
environment.
The present study, a case-control study of

pedestrian injuries in the same population of
Hispanic children, found several risk factors
similar to other studies (that is household
crowding, poverty). However, other risk factors
identified in those studies (that is lesser educa-
tion, greater stress, not driving a car, single
parent), were not found to be significantly
related to these injuries, possibly because of the
composition of our study population. Most
children were poor, lived in crowded house-
holds, had non-English speaking mothers who
did not drive, and had parents with fairly high
levels of unemployment. In this southwestern
Hispanic population, however, a number of
other family and sociocultural factors (that is
functional literacy, at least one move in the past
year, and father not speaking English) were
found to be significantly related to pedestrian
injuries.

SPECIFIC RISK FACTORS

The strongest risk factor for injury identified in
this study was having parents who reported
that they did not read well in either language
(Spanish or English), although the number of
these parents was small. In other studies,
illiteracy and low literacy have been found to be
associated with poisoning as well as generally
higher mortality and poor health status.35 36

The increased rate found in this study was not
the result of the other variables included in the
multivariate model.
Children in families with frequent moves

have been found to be at increased risk for
injury.20 37 Moving in the past year was a
significant risk factor in this study, as well.
Moves one to five years in the past, however,
were not associated with injury. Families who
have recently moved may be less familiar with
their new environment, placing them at higher
risk. Additionally, these families may have
higher levels of stress as well as less interaction
with, and support from, their neighbors.
Although almost all of the moves in this study
were within the same country, these families
may experience stresses similar to immigrant
families relocating to the US.38

As has been found in other studies, both
poverty and household crowding were associ-
ated with pedestrian injury among Hispanic
children in this study. In a previous study in
this population, which used census block group
data, neighborhood levels of crowding were not
associated with injuries to Hispanic children.39

The eVect of crowding may be specific to

Table 3 Odds ratio (OR), adjusted for other variables shown, 95% confidence interval
(CI), and p values for selected variables (n=236)*

Variable Range Adjusted OR 95% CI p Value

Household crowding >1.01 per/room 3.0 1.2–7.7 0.01
Mother does not read well 3.9 1.2–12 0.02
Moves in the last year >1 move 2.2 1.2–4.3 0.01

*Excludes three cases and three controls not living with either parent, or not living with a mother,
stepmother, or female guardian.
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pedestrian injuries or household crowding may
be more important at the individual level rather
than at the neighborhood level. Even though in
the traditional Mexican house, all the space is
used for multiple activities by family members
and guests, and close contact among family
members is common,40 there may be some
critical level of crowding that increases the risk
for injury. Also children in crowded households
may spend more time outdoors, thereby
increasing exposure.
Spanish was the predominant language spo-

ken in this study population. Speaking English
had diVerent eVects on the risk for injury for
various members of the family. We found a sig-
nificantly higher rate of childhood pedestrian
injuries among children who did not speak
English and those of fathers, but not mothers,
who did not speak English. This was unex-
pected, because we believe that mothers play a
major part in preventing injuries to children.
Possibly the homogeneity of the mothers with
regard to speaking only Spanish may have
masked the eVects associated with speaking
English. Language is an important measure of
acculturation41 and diVerences in language may
be accompanied by diVerences in parenting
practices, as well as by access to sources of
information on health hazards. The higher
injury rate for non-English speaking children
reflects the fact that most injuries occurred in
preschoolers, and the majority of preschool
children did not speak English, while the
majority of older children did. Injury rate
diVerentials between children whose fathers
who did and did not speak English also may be
a result of the greater economic opportunities
open to fathers who speak English.
An unexpected finding was that children of

single parents were not found to be at increased
risk for pedestrian injury in this Hispanic
population. Others have found that single par-
enthood is related to other socioeconomic fac-
tors as well as lack of supportive networks.42

Similar to the Pacific Islanders in Roberts’
study in New Zealand,19 this Hispanic popula-
tion may have extended family networks and
social supports that provide beneficial eVects to
children in single parent households. A single
parent was the only adult in fewer than 4% of
the households. The majority of single parents
lived either unmarried with the child’s other
parent or with other family members. In the
case of pedestrian injury, more adults may
mean more child care takers and thereby
increased supervision.

LIMITATIONS

Because of the choice of study population,
results of this analysis may not apply to other
populations. Fifty nine per cent of the cases
were less than 5 years old. If the eVect of risk
factors varies with the age of the child, the fac-
tors identified here may not apply to popula-
tions with a greater proportion of older
children. Further, this study was limited to
Hispanic children in the southwestern US, and
the risk factors identified may not apply to
other populations. Focusing on Hispanic chil-
dren, however, enabled us to examine variables

such as language and other sociocultural issues
that are relevant to immigrant communities in
general.
The way the controls were identified may

also have resulted in some biases. Controls
were selected using a door to door search to
include households without telephones. How-
ever, respondents were probably aware that
they could end the interview by stating that no
children lived at that residence. It is not possi-
ble to measure any selection bias introduced by
such refusals.

Implications for prevention
The results of this study have important impli-
cations for prevention activities for this popula-
tion and also perhaps for other populations
with similar sociocultural risk factors for child-
hood pedestrian injuries.
First and foremost, educational materials

and programs should be in the language(s)
used by the community. Of note, nearly two
thirds of the mothers in our study spoke only
Spanish and most injury prevention materials
are in English.43–45 Culturally and linguistically
appropriate messages must be developed and
tested with the specific audiences for whom
they are intended.
In communities such as that in our study,

where many parents have little formal educa-
tion, messages must be presented simply.
Although only a small proportion of the
parents in this study reported that they did not
read well, this was the strongest risk factor for
injury. Children of such parents had a three
times greater risk of pedestrian injury than did
children whose parents were good readers.
Therefore, safety messages using techniques
other than the written word should be consid-
ered. Less acculturated Hispanics have been
found to have less access and contact with the
health care system, especially for preventive
services, indicating that there is a need to con-
sider other approaches to reach this high risk
population.46 47 Community health workers, as
well as the visual media, have been found to be
preferred methods for delivery of prevention
messages for many Spanish speaking popula-
tions in the US.48–52

As one of the strongest risk factors in this
population was a family move within the past
year, it is important to consider environmental
interventions that would provide a more
pedestrian friendly neighborhood into which
people move. Such measures should be ongo-
ing and institutionalized so that they are less
dependent on individual behaviors. Environ-
mental changes that reduce street side parking
as well as calm traYc to reduce its speed and
volume have been recommended by a number
of researchers to make residential streets less
hazardous for children.12 53 54

This research was supported by grant R49-CCR-904406 from
the Centers for Disease Control and Prevention. The contents
are solely the responsibility of the authors and do not necessar-
ily represent the oYcial views of the National Center for Injury
Prevention and Control.
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