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Behavior and injury in urban and rural
adolescents

Anne W Riley, Sion Kim Harris, Margaret E Ensminger, Sheryl Ryan, Cheryl Alexander,
Bert Green, Barbara Starfield

Abstract
Objectives-This study investigates the
consistency of factors associated with
adolescent injury in separate urban and
rural samples.

Samples-Adolescents, 11-17 years old,
in public schools in urban and rural
Maryland (n = 2712).

Methods-Separate bivariate and logis-
tic regression analyses were conducted
for each sample to determine individual
and environmental factors associated
with major and minor injuries
experienced in the previous year.

Results-Multivariate analyses revealed
that, for both samples, the probability of
a major injury was highest for boys and,
among both boys and girls, for those who
played several team sports. Among rural
youth, other significant covariates ofboth
major and minor injuries were a tendency
to engage in risky behavior and to use
alcohol. For urban youth, being white,
carrying a weapon for protection, attend-
ing an unsafe school, and working for pay
were also significant covariates. Interac-
tions were important and complex.

Conclusions-The consistency of predic-
tive factors, such as multiple sports team
participation and risky and aggressive
behaviors in completely different
physical environments, underscores the
need to address the contexts ofheightened
injury risk that some adolescents create
wherever they live by playing sports and/
or behaving in an antisocial, aggressive
manner. Moreover, the perception oflack
of safety in schools and neighborhoods is
associated with increased injury rates,
suggesting the need for policy interven-
tions to target social environments as well
as behavior.
(Injury Prevention 1996; 2: 266-273)
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Adolescents are the only group for whom the
1990 US national mortality reduction goals
were not achieved. The rate of fatal adolescent
injuries actually increased, accounting for 570)
of all deaths among youth 10-14 years old and
79 " among 15-19 year olds. l 2 Annually,
17 800 adolescents die from injuries and more
than a third incur an injury that requires
medical attention or reduces activity for one
day or more.'l 4For every fatal injury, there are

between 21 and 44 hospitalizations and a much
larger number that require ambulatory medical
care or result in dysfunction.5-7 While the
increase in fatalities due to intentional injuries
from homicide and suicide is alarming, they
account for fewer than one quarter of all
adolescent deaths due to injury.

Factors that are associated with injury in
very different populations are likely to be
robust indicators of the mechanisms of injury
occurrence in this age group. Although
national rates of injury occurrence do not vary
greatly between metropolitan and non-
metropolitan areas, adolescents in rural areas
are reported to have much higher death rates.38
For example, the predominantly white popula-
tions of adolescents (including Hispanics) liv-
ing in rural western states have mortality rates
due to injuries consistently higher than those in
the ethnically diverse states in the Northeast.9
Similarly, youth in North Carolina have higher
mortality rates from injuries than those in the
much less rural state of Massachusetts, 3 20
and 2 55 deaths per 10 000 child years, respec-
tively.'0 However, the extent to which this
reflects a difference in the incidence of injury is
not clear because mortality rates also reflect
differences in access to trauma centers.
Although living in a rural area does not mean
being on a farm, it is worth noting that there is a
disproportionately high rate of serious and fatal
injuries among adolescents and children living
on farms." 12

In contrast, prevailing media images of
urban violence suggest that inner city youth are
at highest risk of injury. In Maryland, for
example, young people living in Baltimore have
much higher rates of violent deaths than those
in rural areas of the state.'3 This perspective is
supported by a national study of 112 com-
munities in which the average adolescent in
high density urban environments was more
likely to engage in several high injury risk
activities such as fighting, using alcohol or
drugs, or skipping school, than those in any
other type of community. '4 These apparently
contradictory findings suggest a need to better
understand the relationship between serious
injury and the environments, urban or rural, in
which adolescents live.

Adolescent behavior and developmental
status have recently been shown to be strongly
related to injury, especially among rural
youth.5 16 In this study our intent was to
examine the characteristics of the individuals,
their behaviors, activities or immediate
behavioral contexts, and their environmental
factors, and to relate these to the occurrence of
major and minor injuries using an integrated,

School ofHygiene and
Public Health, Johns
Hopkins University,
Baltimore, Maryland,
USA
AW Riley
ME Ensminger
C Alexander
B Starfield

Massachusetts
Department of Public
Health, Boston,
Massachusetts, USA
SK Harris

School ofMedicine,
University of
Rochester, Rochester,
New York, USA
S Ryan

School of Arts and
Sciences, Johns
Hopkins University,
Baltimore, Maryland,
USA
B Green

Correspondence to:
Dr Anne Riley, Department
of Health Policy and
Management, School of
Hygiene and Public Health,
Johns Hopkins University,
624 North Broadway,
Baltimore, MD 21205, USA.

266

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://injuryprevention.bm

j.com
/

Inj P
rev: first published as 10.1136/ip.2.4.266 on 1 D

ecem
ber 1996. D

ow
nloaded from

 

http://injuryprevention.bmj.com/


267Adolescent behavior and injury,

multivariate approach.17 The study involves
self reported injuries among youth living in an
inner city urban environment or in rural com-
munities, using data from a health status ques-
tionnaire completed in school. We hypothe-
sized that despite fundamental differences in
environment, the factors associated with injury
would be similar in each sample, and that
patterns of behavior would be more strongly
related to injury than sociodemographic or
personal characteristics.

Methods
STUDY POPULATIONS
This study involves adolescents in public
schools in two different communities in Mary-
land, one urban and one rural. The urban
sample was selected using an age stratified,
random selection from all students in a middle
school and a grade stratified random selection
of science classrooms in a high school, both in
Baltimore. The rural Maryland sample
involved the entire student bodies of four
schools in one county in the Appalachian
region of Maryland (two middle and two high
schools). The combined samples included 2712
respondents in grades 6-12. In the urban sites
the majority of the students were African-
Americans (83-50,), while in the rural sites the
majority were white (99-300). Both samples
involved students who were mostly from
families in the middle to low socioeconomic
status range. The families in the urban sample
were more likely than those in the rural area to
have a child receiving free or reduced cost
lunches at school (360, v 29°00) and more likely
to have a mother who graduated from college
(40(O v 2300), reflecting a wider range of
socioeconomic status in this sample. The rural
teens represent those in an entire county, in
which the largest two towns had populations of
less than 2000 in 1990.18 The urban high school
served academically successful youth living in
the city, providing a sample that is similar in
comprehensiveness to the rural sample. In the
total sample, age was evenly distributed within
the categories of 10- 13 years, 14- 15 years, and
16 + years (33-000, 34-200, and 32-700 respec-
tively). Gender was also evenly distributed
(49-90o girls). These distributions are similar
within each of the samples (table 1).

DATA COLLECTION
Before administering the questionnaire in the
schools, parents were mailed materials from the
principals and the researcher explaining the
survey and asking for their support. In Balti-
more and western Maryland, response rates

Table 1 Samples by school status and sex

Middle schools High schools
Boys Girls Boys Girls Total

Rural 338 336 615 558 1847
Urban 135 144 265 321 865

Total 473 480 880 879 2712

were 8800 and 890, respectively, with non-
respondents equally divided between absences
and refusals. During the subsequent week in
Baltimore, students were asked to complete a
second survey, using similar procedures, to
examine test-retest stability.
A comprehensive health status instrument

was administered, the Child Health and Illness
Profile-Adolescent Edition (CHIP-AEtm),19 20

for which higher scores indicate higher levels of
the measured construct. Respondents reported
on their somatic and emotional symptoms; well
being; perception of health and self; acute and
chronic illnesses; achievement in school; peer
and family involvement; tendency to take risks;
specific behaviors that pose a risk to health;
delinquent behaviors that threaten achieve-
ment; involvement in health promoting
behavior; and injuries experienced in the past
year, as well as whether each injury required
medical attention.

Injuries were classified as major or minor,
consistent with the abbreviated injury severity
rating system.21 Major injuries include head
injuries or concussions; stab or gunshot
wounds; and broken bones, noses, or dislocated
joints. Examples of minor injuries were: a bad
cut; a bad sprain or torn ligament; animal or
human bite; and a bad burn. The mechanism of
the injury was not known except when it was
defined by the type of injury (for example,
gunshot or stab wound). Information was not
available on whether injuries resulted from
intentional acts. If both a major and minor
injury was reported, each was tabulated. Thus
some youth are included in the major and
minor injury groups.
A one year recall period was used for repor-

ting injuries in the CHIP-AEtm to provide
enough time for sufficient injuries to have
occurred while ensuring reasonable accuracy of
recall.22 23 To examine the reliability of the
reports, we examined the one week test-retest
stability in a subsample of 365 respondents.
Agreement between the two reports on the
occurrences of any minor injury is K = 0 51 and
for any major injury is K = 0 47 (Cohen's K
values in the range of 0 40-0 75 indicate good
agreement).24 25

All reports of injuries, whether medically
treated or not, were included in these analyses.
This approach avoids the bias associated with
differential access to medical care when only
medically treated injuries are included.
Seventy per cent of urban students reported
having a usual source of medical care, whereas
only 5100 of rural students reported similar
access to care. This difference may explain the
fact that youth in the rural area had a higher
rate of all injuries but a lower rate of treated
minor injuries.26 However, this was not

observed for major injuries; rural youth had
both more treated and untreated major injuries.

MEASURES
The following factors (independent variables)
were assessed to determine their relationship to

prior injury. The sociodemographic factors -
age, gender, socioeconomic, and for the urban
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sample, race - were predicted to have no
association with injury once the influence of
behavioral and environmental factors were
accounted for. Disorders and impairments based
on a medical diagnosis included emotional/
mental problem, behavior problem, epilepsy,
hearing and vision disorders. These disorders
may cause impairment in self regulation, ability
to perceive danger, motor coordination, or
response time, and were expected to be
associated with higher rates of injury.

Several scales and items reflect behaviors
engaged in by adolescents. The subdomains of
the CHIP-AEtm, threats to achievement, the
five item adolescent risk taking scale,27
academic performance, and problem solving
were used. These scales have been shown to
have internal consistency coefficients between
0 78-0 83 in multiple samples.20 The threats to
achievement scale includes delinquent type
behavior problems which, like the tendency to
take risks, was expected to be associated with
higher rates of injury. Better academic perfor-
mance, and a proactive problem solving style,
were expected to be protective. The 'weapon-
carrying' item was extracted from the threats to
achievement subdomain and examined
separately.
Other specific behaviors that may increase

exposure to injury risk were: participation on
three or more sports teams in the past year;
working for pay; ever driving a car; ever riding
motorcycles/all terrain vehicles; ever drinking
alcohol; carrying a weapon for protection; and
infrequent recent use of seatbelts. Test-retest
stability for these items ranged from a K of 0-48
to 0 60.

Environmental characteristics related to
injury used CHIP-AEtm items about curfew on
school nights, guns in the home, ratings of
school and neighborhood safety, and family
involvement and family safety and health.
Other home influences included paternal and
maternal education and the presence of one or
two parents in the family. The behavior of
friends was assessed using the subdomain peer
influences. This characterizes the proportion of
each adolescent's social network who uses
drugs or alcohol or engages in sexual activity.

DATA ANALYSIS
Bivariate analyses were conducted to determine
the association ofeach measured factor to major

Table 2 Prevalence (O%) of injuries in adolescents 11-1 7years old by site andgender

Rural (n = 1847) Urban (n = 865)
Boys Girls Total Boys Girls Total

Any injury 67-4 61-9 64-7 61-2 45-7 52-9
Any major injury 21-9 10 0 16-1 17-3 7-6 12-2
Any minor injury 60-2 55-8 58-1 53-8 39-6 46-3
Major injuries
Broken bone or nose, dis- 17-2 7-6 12-5 10 0 4-5 7-2

located joint
Head injury or concussion 6-7 2-5 4 7 6-6 2-9 4-7
Gun shot or stab wound 4-1 1-6 2-2 3-6 0-3 2-5

Minor injuries
Bad cut or scrape 48-9 37-9 43-5 39 9 27 8 33-4
Bad sprain or torn ligament 26-2 23-9 25-0 24-0 12 2 17-8
Bad burn 128 124 12-6 74 99 8-9
Animal or human bite 11 0 9 3 10 2 11-6 8-9 10 1

and minor injury. These analyses were done
separately for the urban and rural sites. Logis-
tic regression models28 were then constructed
to determine the probability of incurring any
injury using all the independent variables and
interaction terms, entered simultaneously into
the model. The final model reflects the contri-
bution of all retained factors (variables), con-
trolling for the contribution of all others.
Potential interaction effects of the significant
main effects were also examined.

Results
PREVALENCE OF MINOR AND MAJOR INJURIES
Table 2 shows that a higher proportion of rural
than urban youth suffered at least one major or
one minor injury. Boys had higher rates than
girls, and rural boys had the highest rates of all.
Table 3 shows the proportion of persons in

each sample with a particular characteristic,
and the proportion of those with each charac-
teristic who had a major and a minor injury.
The statistical tests are all within sample
between the higher and lower risk categories,
never between rural and urban. The charac-
teristics (factors) are organized within
categories: demographics, individual charac-
teristics, behaviors and environment. For
example, considering the first factor in
behavior, risk taking, table 3 shows two con-
trasts based on the quartiles of the distribution.
The first contrast shows that the 2922% of the
rural group scored in the highest (worst) 25%
of the distribution on this scale, whereas only
16.2% of the urban scored in this range. The
rural group has only 17% in the lowest risk
category, and 38% of the urban group are low
risk takers. Of the rural youth in the highest
risk quartile, almost 28% have incurred a major
injury in the past year whereas this was true of
only about 8% of those low on risk taking. For
urban youth, 19% of the high risk takers
incurred a major injury and only 6.4% of the
low risk takers did so. The differences are not
so startling for minor injuries. The CHIP-AEsn
subdomain scores (academic performance,
problem solving, threats to achievement, peer
influences, and home safety, and health) are
displayed in table 3 in a dichotomous form to
indicate the percentage of injured youth who
had high or low scores on the subdomains
shown.
With the exception of age, school grade,

father's education, and the socioeconomic
indicators, all other factors were significantly
related to at least one type ofinjury at one ofthe
sites at the p< 005 level. Table 3 includes only
factors significant at p <0 01 because of the
multiple comparisons.

FACTORS RELATED TO MAJOR INJURY IN MUL-
TIVARIATE LOGISTIC REGRESSION ANALYSIS
Factors that increase the probability of major
injury, according to logistic regression analyses
for both rural and urban sites, are summarized
in tables 4 and 5. The odds ratios shown are
adjusted for all main and interaction effects.
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269Adolescent behavior and injury

Rural sample: major injury
The main effects and interaction terms are
shown separately in tables 4 and 5 respectively.
Only one main effect, gender, did not interact
with another factor. Rural males were twice as
likely to incur a major injury as girls. The other
effects, a tendency to take risks and ever using
alcohol, are important in terms of their interac-

tions with participation on three or more sports
terms. High and moderate risk taking tenden-
cies increase the risk of major injury among
those who play several sports, by 7 6 and 5 0
times, respectively, relative to those who do not
take risks and do not play many sports (see table
5). This indicates the multiplicative effect of
being a risk taker and playing many sports.

Table 3 Rates ofmajor and minor injuries, conditional onfactors significantly related to injury in the rural and urban samples*

Rural group Urban group
Major injury Minor injury Major injury Minor injury

% of total (%) (%) % of total (%) (%)

Total samnles 100 0 16-1 58-1 100 0 12-2 46-3

51-9 219** 60-2t
48-1 10-0 55-8

99.3 - -

0-7 - -

46-4
53-6

17 3** 53 8**
7-6 39-6

16-5 20 3** 59-4:
83-5 10-6 43-7

Non-significant factors that were tested are: age, grade, number of adults in home, father's education, welfare, food stamps, Medicaid, and free/reduced cost

lunch. An additional demographic factor significant at the p <0-05 level is: mother's education

Individual characteristics
Behavior disorder
Ever
Never

Emotional or mental disorder
Yes
No

7-8 27 7** 72-5**
92-2 14-9 56-8

7-2 22-2
92-8 15-5

74 8**
56-6

7.7 22-2 58 1$
92-3 11-3 45-0

7-0 14-0 649**
93-0 11-8 44-0

Additional individual characteristics significant at only the p <0-05 level are: learning disability, hearing impairment, and vision impairment

Behaviors
Risk taking
Upper 250o
Lower 25°h
Middle 50%
Lower 250°

Academic performance
Lower 5000.
Upper 5000'O

Problem solving
Lower 50%
Upper 5000

Threats to achievement
Upper 250o
Lower 750°

Currently work for pay
Yes
No

Play on sports teams
(in past year)
3+ teams
0-2 teams

Drive car or motorcycle
Ever
Never

Ride motorcycle, minibike, ATV
Ever
Never

Drink beer, wine, or hard liquor
Ever
Never

Carry weapon for protection
Ever
Never

29-2
17-0
53-8
17-0

50-0
50-0

53-4
46-6

22-6
77-4

27-7**
7-9
14.8**
7-9

18-5:
13-9

17-9:
13-4

69-4**
43-2
61.2**
43-2

57-5
57-4

60-0O
55-6

27.1** 71.5**
12-8 53-6

53-4 17-6:
46-6 14-1

60-3:
54-3

36-5 21 2** 62-8**
63-5 13-2 55-5

65-0 18-4** 61.2**
35-0 11-4 52-0

70-5 18 4** 61.2**
29-5 10-4 50-0

53-1 21 0** 64.9**
46-9 10-0 49-9

18-8 28.1** 68-9**
81-2 12-9 55-2

16-2
38-1
45-7
38-1

56-7
43-3

44-7
55-3

28-8
71-2

40-1
59-9

33-2
66-8

37-0
63-0

27-8
72-2

41-2
58-8

24-0
76-0

19.0**
6-4
12-0:
6-4

15-1**
8-8

15.4**
8-6

19.8**
8-6

57-8**
31-6
48.7**
31-6

50-3:
41-7

46-6
45-0

61 0**
40-0

An additional behavioral factor significant at only the p <0-05 level is: using seatbelts

Environment
Feel safe in school
No
Yes

Feel safe in neighbourhood
No
Yes

Peer influences
Upper 500'
Lower 5000

Home safety and health
Lower 5000
Upper 5000

Curfew on school nights
Out past 10 pm
In before 10 pm

7-0
93-0

6-5
93-5

40-0
60-0

47-0
53-0

63-1
38-9

26.4** 65-1
15-6 57-8

22-5t
15-9

64-4
58-0

21.1** 64.3**
12-7 53-9

19.2** 60-8:
13-1 55-3

19-0 62.0**
15-5 47-9

22-1
77-9

28-8
71-2

35-6
64-4

56-0
44-0

50-8
49-2

16- It
11-3

14-2
11-7

12-0
11-1

51-1
44-8

55-5**
42-5

49-5
44-4

12-4 46-7
11-0 44-9

13-7 51-6
10-3 48-1

A lAA..A^I..i- fart^rc 6iunificint at onlv the D <0-05 level are: guns in the home and family involvement

*Only factors for which at least one comparison was significant at the p <0-01 level are presented.
tp <0- 10; +p<0-05; **p <001.
ATV = all terrain vehicle.

I VLal aCUM--oI

Demographics
Gender
Male
Female

Race
White/other
Black

16.9** 53-6**
9-0 41-6

18 7** 56-6**
8-9 41-1

14-6: 52 5**
10-1 41-8

16-2: 54.8**
10-1 42-4

15-l: 52.6**
9-4 41-2

18.8** 59.9**
9-4 41-6

Additional envirommenicai iacturs bigmukodIlL 4L Ulily LIL-- F -- -- ---- --- ---
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However, a different pattern is seen in the
interaction effect for alcohol use and sports.
The logistic regression coefficient for this
interaction is negative, resulting in an odds
ratio less than 1 (0 39). This indicates that the
risk modeled by the interaction is lower than
would be expected by the simple multiplication
of the main effects. So there appears to be
modest protective effect for rural youth who

Table 4 Logistic regression resultsfor major injury among urban and rural adolescents:
main effects

Rural (n = 1878) Urban (n = 877)
Variable Odds ratio 95% CI Odds ratio 95% CI

Demographics
Gender
Male 2.0$ (1-4 to 26) 3-31 (1-7 to 63)
Female 1-0 1-0

Ethnicity
White/other 2-24 (1-3 to 3 8)
Black 1-0

Behaviors
Drink beer, wine, hard liquor
Ever 2-9$ (1-7 to 5-0)
Never 1-0

Risk taking (percentile)
High (upper 25th) 2-Ot (1-1 to 3-7)
Other (lower 75th) 1-0

Plays on sports team
(in past year)
3+ teams 6.31 (2-7 to 14-3)
0-2 teams 1-0

Carry a weapon for protection
Ever 4-5t (2-3 to 8 3)
Never 1-0

Currently work for pay
Yes 1-7t (1-1 to 2-8)
No 1-0

Environmental characteristics
Safe in school
No 2.0$ (1 1 to 3 3)
Yes 1-0

tp <0 05; $p <0-01.
CI = confidence interval.

Table 5 Logistic regression resultsfor major injury among urban and rural adolescents:
interaction effects

Rural (n = 1878) Urban (n = 877)
Covariate Odds ratio 95°O CI Odds ratio 950 CI

Risk taking x sports teams
High, 3+ 7.6$ (2-8 to 20-9)
High, 0-2 2-0
Other*, multiple 1-4
Other, few 10
Mid, 3 + 5-Ot (1-9 to 13-1)
High, 0-2 1-2
Othert, 3 + 1-4
Other, 0-2 10

Drink alcohol x sports teams
Ever, 3 + 1-6** (0-8 to 3 3)
Ever, 0-2 2-9
Never, 3+ 1-4
Never, 0-2 1-0

Gender x sports teams
Male, 3+ 6-7T (2-5 to 18-0)
Male, 0-2 3-3
Female, 3 + 6-3
Female, 0-2 1-0

Weapon carrying x sports teams
Ever, 3+ 5-4** (1-9 to 15-0)
Ever, 0-2 4-5
Never, 3+ 6-3
Never, 0-2 1-0

Note: Please refer to text for detailed explanation ofhow these odds ratios were obtained. A brief
example ofhow to interpret the interactions using high risk taking and sports team participation in
the rural sample follows: the reference group are the teens who do not exhibit high risk behaviors
(other) and play on fewer than three sports teams (0-2), and their odds ratio of incurring a major
injury is set at 1 0 (both main effects are 1 0); in the absence ofhigh risk behaviors the odds ratio for
playing on three or more teams is 1-4 (1-0 x 1-4); those with high risk behaviors who play on fewer
than three teams is 2-0 (2-0 x 1-0); finally, the odds ratio for the group with high risk behaviors that
plays on three or more teams is determined by taking the product of the odds for each group and
multiplying it by the interaction term (2-0 x 1-4 x 2-7).
*Refers to the contrasting group, comprising middle and low risk taking.
tRefers to the contrasting group, comprising high and low risk taking.
tp <0-05; **p <0-01.
CI = confidence interval.

use alcohol if they play many sports. This is
possibly because of the restrictions that serious
sports participation places on alcohol use.

Urban sample: major injury
Among urban youth, the probability of major
injury was approximately twice as high for-
those who were white; worked for pay; or felt
unsafe at school. Risk was five to six times
greater for urban males who played a lot of
sports and for those who both carried a weapon
and played many sports, compared with those
without either of these characteristics. The
effect of the interactions, however, is somewhat
unexpected. The odds ratio for both interac-
tions is less than 1, indicating that the com-
bined effect of being on more than three sports
teams and either being male or carrying a
weapon, does not increase the risk of having at
least one major injury, as much as would be
expected by the combination of the main
effects.

FACTORS RELATED TO MINOR INJURY IN MUL-
TIVARIATE LOGISTIC REGRESSION ANALYSIS
Many of the factors significant in major injury
were also identified for minor injuries (tables 6
and 7). The most notable exception is male
gender, which is not a predictor ofminor injury
in either site. In the rural sample, the main
effects of risk taking, any use of alcohol, and
high sports participation were associated with
an increased risk of injury. One interaction
reflects a greatly increased risk for rural youth
who have both a doctor identified behavior
disorder and are in the top quartile of the
distribution on the antisocial behavior scale,
threats to achievement. These youth had a risk
ofminor injury 9 4 times higher than those who
have neither an identified behavior disorder or
high level of antisocial behavior. Three indi-
vidual characteristics significantly increased
the risk of minor injury for urban youth: being
white, having an emotional disorder, or any
reduction in vision, as did feeling unsafe in
one's neighborhood. The most powerful
predictor was the interaction of antisocial
behaviors (threats to achievement) and par-
ticipation on sports teams, which greatly in-
creased the risk ofminor injury by a factor of20
among urban youth.

Discussion
Injuries affected 53°'O and 650 of the youth in
these urban and rural samples, respectively,
with approximately one quarter of the youth
incurring a major injury over the last year. Boys
had higher rates than girls for all injuries, and
this difference was most pronounced for major
injuries consistent with national data.29
Although direct comparisons of the urban and
rural samples were not undertaken because of
the confounding of race and geographical loca-
tion, there is a consistently higher rate of injury
among the rural youth. Among the major
injuries, this discrepancy is accounted for
almost entirely by the much higher rate of

270

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://injuryprevention.bm

j.com
/

Inj P
rev: first published as 10.1136/ip.2.4.266 on 1 D

ecem
ber 1996. D

ow
nloaded from

 

http://injuryprevention.bmj.com/


Adolescent behavior and injury

Table 6 Logistic regression resultsfor minor injury among urban and rural adolescents:
main effects

Rural (n = 1878) Urban (n = 877)
Variable Odds ratio 95o CI Odds ratio 950o CI

Demographics
Ethnicity:

White/other 2 0** (1-3 to 3-1)
Black 1.0

Disorders and impairments
Behavior disorders
Ever 2 4** (1 3 to 4 8)
Never 1 0

Emotional/mental disorder
Ever 2 3** (1 2 to 4-3)
Never 1 0

Vision impairment
Yes 15t (11 to 22)
No 1 0

Behaviors
Risk taking (centile)
High (upper 25th) 1 9** (1 4 to 2 6)
Other* 10
Mid (middle 50th) 1 8** (1 4 to 2 2)
Othert 1-0

Threats to achievement
Upper 2500 1 8** (1 3 to 2 4) 2 7** (1 8 to 4-2)
Lower 7500 10 10

Plays on sports teams (in past
year)
3+ teams 131 (1 1to 16) 20** (14 to 30)
0-2 teams 1.0 10

Drink beer, wine, hard liquor
Ever 14** (1-1 to 17)
Never 1.0

Environmental characteristics
Safe in neighborhood
No 1 6** (1 1 to 2-2)
Yes 1.0

*Refers to the contrasting group, comprising middle and low risk taking.
tRefers to the contrasting group, comprising high and low risk taking.
$P <0 05; **p <0 01.
CI = confidence interval.

Table 7 Logistic regression resultsfor minor injury among urban and rural adolescents:
interaction effects

Rural (n = 1878) Urban (n = 877)
Interaction effects Odds ratio 95% CI Odds ratio 95% CI

Threats x behavior disorder
Upper 250o, behavior disorder 9.4* (3 9 to 22-6)
Upper 250o, no behavior disorder 1 8
Lower 750 , behavior disorder 2-4
Lower 750°, no behavior disorder 1.0

Threats x sports teams
Upper 250o, 3+ 20-It (9 9 to 40 9)
Upper 250 ) 0-2 2 7
Lower 750o, 3+ 2-0
Lower 750°, 0-2 1-0

Please see explanatory note to table 5 for interpretation of odds ratios for these interaction effects.
*p <005; tp <0O01.
CI = confidence interval.

broken bones and dislocated joints. The total
rates are consistent with national rates, despite
the fact that they include all injuries, medically
treated or not.
The risk of major, non-fatal, injury was

shown to be greatly increased by individual
tendencies to take risks, use alcohol, and carry a
weapon. Involvement in sports provides a
behavioral context or environment that is con-
sistently and, in the urban setting, strongly
predictive of injury. The importance of these
factors differs, however, in their interaction
with sports team participation by site. In the
rural area, a tendency to take risk multiplies the
effect of playing many sports, but sports par-
ticipation and alcohol use interact in the
opposite way. As expected, rural youth who
drink alcohol have a greater risk of suffering a
major injury. However, youth with a major
injury who play on multiple sports teams are
less likely to drink than those who play few

sports (64°h v 790o respectively). By com-
parison, drinking rates among rural youth who
have not suffered a major injury are 51o
regardless of sports participation. Apparently,
heavy participation in sports reduces the
likelihood of drinking thereby reducing the
associated risk of injury.
The interactions for major injury in the

urban sample also appear counterintuitive
because the combined risk of two characteris-
tics is less than would be expected. That is,
playing sports and carrying weapons each
dramatically increase the risk of injury but
when these factors are considered together the
risk is not multiplied as much as expected.
Generally, somewhat fewer than a third of
urban youth report carrying a weapon, whether
or not they incurred a major injury, with one
exception: 49o% of those with major injury who
do not play multiple sports carry a weapon.
Their risk of injury is quite high due to their
weapons, but the risk among the group who
both play a lot of sports and carry weapons is
less. Playing team sports seems to offer some
protection to youth who report carrying a
weapon for protection, possibly by channeling
aggressive behavior in more positive ways.
The other interaction in the urban sample is

that of being a male and playing a lot of sports;
this reflects a different phenomenon that may
relate more generally to the role of gender in
injury. The risk of major injury is similar for
girls and boys with high participation (odds
ratio 6-3 and 6 7, respectively), indicating that
playing team sports poses comparable injury
risk for both sexes. Sports team participation
elevates the risk much more for girls than it
does for boys, however, with injury rates in the
urban sample of girls increasing from 4.8%
among those without much sports participa-
tion, to 16-0% for those on many teams. Based
on these data, the unexplained gender
difference in risk of major injury is primarily
for youth who do not participate in many
sports.
Gender differences in major injury may also

result from the fact that, in general, girls and
boys have distinct cognitive styles regarding
risk perception. Girls perceive significantly
greater risks than boys when given tasks such as
ranking the danger associated with certain
behaviors or situations,30 a difference that in-
creases with increasing age. On urban sports
teams there is high risk for both sexes. How-
ever, among youth who do not play many
sports, girls may more actively avoid risk
situations than boys. Additional understanding
of the effect of gender on injury is provided by
the fact that the differential risk ofminor injury
observed for boys in the bivariate analyses was
completely explained by the various individual
and behavioral factors in the multivariate
analysis performed for minor injuries. Indeed,
we see in the data that the factors that predict
minor injury are more common in boys.

It is puzzling that we did not find a difference
in injury rates by age, in either site. Nationally,
higher injury rates for older teens are thought
to be associated with driving. However, only
one third ofthe urban youth report ever driving
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a car, perhaps explaining the lack of an age
effect there. Among the rural youth, on the
other hand, two thirds drive, with 80% of the
oldest teens reporting they drove in the past
month.

In both samples, the prevalence of major
injury was significantly higher among
adolescents who worked, although in the mul-
tivariate analyses this exposure characteristic
was retained only for the urban youth. Others
have found that students who work (more than
10 hours a week) are significantly more likely to
report a medically attended injury in the past
year.5 31

As shown in table 3, the rate of major injury
in the urban site was twice as high among the
white population as among the black, African-
American group. Minor injuries were also
significantly higher among the white youth.
These patterns are consistent with national
data,322 and limit the ability to make direct
comparisons between the predominantly white
rural sample and the mixed race urban sample
in this study. The usual explanations that race
effects on injury reflect socioeconomic
differences in access to vehicles or recreational
activities do not seem to hold here, because
socioeconimic factors were not significantly
related to injury rates and they were controlled
for in all multivariate analyses. More detailed
research is needed to examine the cultural and
contextual mechanisms associated with these
racial differentials.32

Interpretation of this study is limited in
certain ways. First, the samples are drawn from
specific schools in the mid-Atlantic region and
the results pertain only to youth still attending
school. The 1992 National Health Interview
Survey (NHIS) showed that adolescents who
have dropped out of school are significantly
more likely to engage in risk behaviors such as
driving with a drinking driver, participating in
a fight, or carrying a weapon.3334 Second,
although these samples represent these schools
well, and the respective schools represent the
city and county well, they do not constitute
population based samples that can be used to
estimate true prevalence rates.
A third consideration relates to the inter-

pretation of all injury rate data. The rural and
urban rates are consistent with the upper and
lower rates ofthe NHIS3 data despite the major
differences in methods between the surveys.
This may be explained by the presence of
countervailing effects. The NHIS recall period
of two weeks overinflates reports of injuries
that required medical treatment or a reduction
in usual activities.23 An annual recall, as used
here, results in under-reporting, especially of
minor injuries. However, in this study all
injuries that the adolescent could recall are
included, whether or not they were medically
treated or resulted in a reduction of activities,
thus increasing the reported injury rate.
Although the analysis of the 1988 NHIS

Child Health Supplement indicates that minor
injuries were not differentially recalled based
on whether they had resulted in a physician
visit,23 we found a regular source of medical
care to be associated with the number of minor

injuries reported by both urban and rural
youth.26 As discussed, significantly fewer rural
youth had a regular source ofmedical care, and
although they had the highest rate of minor
injuries, they also had a lower rate of medically
treated minor injuries. Reports of minor
injuries are most likely to be biased by medical
accessibility, as treatment is more discre-
tionary. In general, major injuries are the most
likely to be reported accurately.22 23 35 Although
each method of recall has specific effects on
rates, it is important to note that the CHIP-
AEtm items are worded to elicit injuries of
consequence, for example 'bad cut' and 'bad
sprain' and that the annual reports in this study
were shown to have good test-retest reliability.
Moreover, the accuracy of adolescent recall of
injury does not appear to be very different from
that of adults.36 The effect of recall errors are
moderated in this study because if a youth had
at least one minor or major injury, he/she
would be included in the appropriate analyses.
Approximately two thirds of injuries
categorized as major were treated by a
physician or nurse, as were one third of the
minor injuries.

Finally, the data are cross sectional. Ideally,
risk factors would be assessed before injury
occurrence to provide more assurance that the
causal sequence is as implied in these analyses.

Implications for prevention
This investigation highlights the influence of
adolescents' behavior and their environments
on the probability of injury. Parents, teachers,
coaches, and other adults need to communicate
specific behavioral messages to teens, including
the concept that injuries are not 'accidents'.37
For example, teaching teens to designate a
sober driver is more likely to be effective than
the usual admonition to 'drive safely'. As
discussed earlier, an integrative view ofpreven-
tion, such as that provided by Gielen,'7 is
needed. Her work, based on a combination of
traditional countermeasures and health educa-
tion models, provides an integrative planning
framework for interventions that incorporate
both non-behavioral factors (legal, technical,
engineering) and behavioral factors. Our
analysis underscores the need for and potential
effectiveness of such targeted interventions.
Only two adolescent injury reduction programs
have been reported and both targeted
environmental as well as behavioral change.3839
They achieved modest reductions in the
incidence of injuries, indicating both the
challenge and the opportunity of such efforts.
The behavior change techniques that work
predictably at the individual level have rarely
been systematically transferred to large scale
situations, although the means exist to do so
and population changes in smoking, diet, and
exercise habits suggest the potential for making
similar changes in injury occurrence.40 Despite
a reduction in injury deaths among youth over
the past two decades,4' we are still confronted
with the fact that injuries remain the leading
cause of senseless mortality among the young,
as well as with the reality that adolescent
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behavior is a critical factor in the injury equa-
tion. It must be incorporated in the develop-
ment of any systematic, multifaceted approach
to injury reduction.
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Airbags of the future
An article about airbag hazards predicts that 'eventually ... cars will come equipped with an
airbag that switches off automatically if no one is occupying the passenger seat or adjusts to
match the height of the seat's occupant'. It quotes Tim Hurd, spokesman of the National
Highway Traffic Safety Administration, as advising, 'Until then the safest place for the child
is in the back seat, all buckled up' (Time, 24 June 1996).

Tainted mettwurst
An Australian newspaper article reported that three former company directors were charged
with the manslaughter of a 4 year old girl who died after eating contaminated mettwurst.
The lawyer acting on behalf of the dead girl's family said the decision heralded 'a new era of
accountability'. Twenty two other children were affected by the outbreak of haemolytic
uraemic syndrome that followed the eating of the product (The Age, 21 February 1996).
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