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Context: American Indians and Alaska Natives have the
highest suicide rates of all ethnic groups in the United
States, and suicide is the second leading cause of death
for American Indian and Alaska Native youth.

Objective: To identify risk and protective factors asso-
ciated with suicide attempts among native male and fe-
male adolescents.

Design: The 1990 National American Indian Adoles-
cent Health Survey.

Setting: Schools of reservation communities in 8 In-
dian Health Service areas.

Participants:Eleven thousand six hundred sixty-six 7th-
through 12th-grade American Indian and Alaska native
youth.

Main Outcome Measures: Responses were com-
pared among adolescents with and without a self-
reported history of attempted suicide. Independent vari-
ables included measures of community, family, and
individual characteristics. Separate analyses were con-
ducted for boys and girls.

Results: Ever attempting suicide was reported by 21.8%
of girls and 11.8% of boys. By logistic regression done
on boys and girls separately, suicide attempts were as-
sociated with friends or family members attempting or
completing suicide; somatic symptoms; physical or sexual
abuse; health concerns; using alcohol, marijuana, or other
drugs; a history of being in a special education class; treat-
ment for emotional problems; gang involvement; and gun
availability. For male and female youth, discussing prob-
lems with friends or family, emotional health, and con-
nectedness to family were protective against suicide at-
tempts. The estimated probability of attempting suicide
increased dramatically as the number of risk factors to
which an adolescent was exposed increased; however, in-
creasing protective factors was more effective at reduc-
ing the probability of a suicide attempt than was decreas-
ing risk factors.

Conclusions: A history of attempted suicide was asso-
ciated with several risk and protective factors. In addi-
tion to targeting youth at increased risk, preventive ef-
forts should include promotion of protective factors in
the lives of all youth in this population.
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S UICIDE IS the third leading
cause of death for 15- to 24-
year-olds in the United States.
Incidence rates have nearly
tripled, from 4.5 per 100 000

in 1950 to 13 per 100 000 in 1992.1 Of all
ethnic groups in the United States, Ameri-
can Indians and Alaska Natives have the
highest suicide rates. The suicide rate for
American Indian and Alaska Native youth
from 1991 to 1993 was 31.7 per 100 000,

more than twice the national rate for all
youth, making suicide the second lead-
ing cause of death for American Indian and
Alaska Native youth.1

The most important correlate for
youth suicide is a previous attempt. It is
estimated that there are about 13 suicide
attempts for every completed suicide in the
American Indian population.2 Further-
more, it is estimated that more than 40%
of adolescents who complete suicide have
made previous attempts, and attempters
are 20 to 50 times more likely to com-
plete suicide than peers without a history
of attempts.3,4 Suicide attempts have been
shown to be associated with depres-
sion,5-8 substance use,9-11 loss of a family
member or friend to suicide,12,13 availabil-
ity of firearms,14,15 female sex,10,11 and a his-

Editor’s Note: The thing I like best about this large study is that
it shows that accentuating the positive (increasing protective fac-
tors) is more effective than “decentuating” the negative (decreas-
ing risk factors). That seems much more hopeful to me.
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tory of physical or sexual abuse.10,16,17 Some of the same
risk factors for suicide attempts among adolescents in the
general population have been found for American In-
dian and Alaska Native youth populations.5,6,10

The high rates of suicide among American Indian
and Alaska Native youth warrant further study to
identify modifiable factors and culturally appropriate
interventions that can successfully nurture resilience
in this high-risk population. The purpose of this study
was to identify risk and protective factors for suicide
attempts in a large sample of American Indian and
Alaska Native youth living in reservation communi-
ties. We examined the individual and cumulative
effects of personal, family, and community factors on
suicide attempts by male and female adolescents, as
well as the interaction between risk and protective
factors.

RESULTS

One or more suicide attempts were reported by 21.8%
of girls (1323 of 6079) and 11.8% of boys (661 of 5587).
Community factors significantly associated with an in-
creased or diminished likelihood of ever attempting sui-
cide among male and female youth in bivariate analyses
are shown in Table 2. Family factors are described in
Table 3, personal factors in Table 4.

Logistic regression models were then developed for
boys and girls (Table 5) using 3 stepwise, chunkwise
regression analyses controlling for the effects of age, to
determine which community, family, and personal fac-
tors to enter into the final multivariate analyses.

The strongest association with a history of at-
tempted suicide for both male and female respondents
was having a friend attempt or complete suicide (odds

POPULATION, MATERIALS,
AND METHODS

DATA SOURCE

Data were obtained from the 1990 National American
Indian Adolescent Health Survey, administered to 7th-
through 12th-grade American Indian and Alaska Native
youth attending schools of reservation communities ser-
viced by the Indian Health Service throughout the United
States. The 162-item survey is a comprehensive assessment
of adolescent risk behaviors and environments, resiliency
factors, and health outcomes. The questionnaire is
designed at the fifth-grade reading level, with a completion
time of approximately 1 hour. Survey development and
administration, cleaning and editing procedures for the
data, and psychometric properties of scales and indices
have been described elsewhere.18-21 This national data set
of American Indian youth is the largest of its kind com-
piled to date.

STUDY POPULATION AND MEASURES

The sample of students came from reservation-based schools
in Alaska, Arizona, California, Minnesota, Montana, New
Mexico, South Dakota, and Tennessee.18 The 13 454 youths
surveyed represented approximately 20% of the eligible stu-
dents in the geographic areas participating in the survey.

A history of ever attempting suicide was assessed with
the question: “Have you ever tried to kill yourself?” Of the
13 310 survey respondents ages 12 to 18 years, 11 666 (88%)
answered the question about suicide attempts; 661 male
students and 1323 female students reported a history of at-
tempting suicide.

Adolescents reporting ever attempting suicide were com-
pared with those who indicated that they had never at-
tempted suicide. The independent variables fell into 3 broad
categories: community, family, and personal factors (Table1).
The independent variables were theoretically derived from a
resiliency framework, positing that adolescents’ vulnerabil-
ity to health-jeopardizing outcomes is affected by both the
number and nature of stressors as well as the presence of

buffering, protective factors. Adverse or successful out-
comes are described as emanating from the interplay of in-
dividual, familial, and environmental characteristics.22-31

STATISTICAL ANALYSIS

All analyses were conducted separately for boys and girls.
Bivariate relationships between a history of attempting sui-
cide and potential risk and protective factors were exam-
ined using x2 tests. Logistic regression was used to assess
the effect of each factor on ever attempting suicide after con-
trolling for other factors.

To determine which variables to enter into the logis-
tic models, a stepwise, chunkwise regression was per-
formed.32 The variables in each of the 3 categories of com-
munity, family, and personal factors were subjected to a
forward stepwise process by the PROC LOGISTIC proce-
dure (SAS Inc, Cary, NC), while forcing the variables in
the remaining 2 categories as well as age and the sub-
stance use variables into the model. This process was re-
peated for each of the 3 categories. The variables that sur-
vived these chunkwise selection procedures at P,.15 were
entered into the final stepwise models. Significant vari-
ables (P,.05) were retained in the final models.

Interaction terms were evaluated for the variables in
the final models. None of the interaction terms were both
statistically and substantively significant.

We also used the logistic models to predict the prob-
abilities of attempting suicide for adolescents in the popu-
lation with increasing numbers of risk factors and protec-
tive factors. Thus, we calculated the estimated probabilities
of a suicide attempt when there were 0, 1, 2, or 3 protec-
tive factors present, in combination with the presence of
0, 1, or 2 environmental risk factors. Additionally, for each
of these combinations, we calculated the estimated prob-
abilities of a suicide attempt when substance use was ei-
ther present or absent. For ease of interpretation, we sim-
plified the model by including only the most powerful risk
and protective factors. To calculate the risk of a suicide at-
tempt for adolescents with various numbers of risk and pro-
tective factors, rather than for specific risk and protective
factors, we used weights in the probability equation that
were the arithmetic average of the parameter estimates.
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ratio, 3.80 for boys, 4.52 for girls). Other risk factors sig-
nificantly associated with a history of attempted suicide
by both boys and girls after controlling for other factors
in the models were somatic symptoms, such as head-
aches and stomach problems, a history of sexual or physi-
cal abuse, having a family member attempt or complete
suicide, having health concerns, frequent alcohol or mari-
juana use, or ever using any other drugs. Gang involve-
ment and a history of being treated for emotional prob-
lems were associated with a past suicide attempt by male
adolescents, and knowing where to get a gun and a his-
tory of being in a special education class were associ-
ated with a past suicide attempt by female adolescents
after controlling for other factors.

Several factors significantly reduced the odds of at-
tempting suicide. Both male and female adolescents who
reported that they discussed problems with friends or fam-
ily members, were in good emotional health, or had a sense
of connectedness with family were much less likely to
report a past suicide attempt. Girls with a nurse or clinic
in their school were also less likely to report a past sui-
cide attempt.

We then predicted the probabilities of attempting
suicide for boys and girls in the population using vari-
ous combinations of risk and protective factors (Table6).
Only 1% of both male and female adolescents with the 3
protective factors (discussing problems with friends or
family members, emotional health, and family connect-

Table 1. Independent Variables

Variable Description of Variable No. of Items

Community Factors
Gun availability Know where could get a gun 1
Gang involvement Personal and friend involvement in gangs 1
Suicidal behavior of a friend Friend attempted or completed suicide 2
Worry about racial discrimination On a 5-point scale,* worry about being treated unfairly because of race 1
Racial make-up of school How many students are same race as you in school 1
School clinic or nurse Presence of clinic or nurse in school 1
Worry about community violence On a 5-point scale,* worry about violence happening in community 1
Community connectedness On a 5-point scale,* perceived caring by adults, school people, church, tribal leaders 4 (a = .74-.76)†
Delinquent activity in school On a 5-point scale,* students at school use drugs, drink alcohol, fight,

steal, destroy things
6 (a = .75)†

Family Factors
Discuss problems Discuss problems with family members or friends 1
Family connectedness On a 5-point scale,* perceived caring by parents and family, feel family understands

and pays attention to you, and have fun with family
5 (a = .87)†

Parental expectations On a 7-point scale,‡ how much parents expect of you 1
Family structure Whom do you live with most of time 1
Physical abuse Ever physically abused by family member or anyone else 1
Sexual abuse Ever sexually abused by family member or anyone else 1
Suicidal behavior of a family member Anyone in family attempted or completed suicide 1
Parental problem substance use Parents had problems because of drinking or drugs in last 5 years 1
Worry about violence at home On a 5-point scale,* worry about violence happening in my home 1
Worry about family economic

conditions
On a 5-point scale,* worry about family not having money to get by

Personal Factors
Somatic symptoms History of headaches, breathing problems, stomach problems, allergies, nerves§ 5 (a = .50-.52)†
Health concerns On a 7-point scale,* how much health has concerned you during last month 1
School interference due to health

conditions
Health problem limits time at school each day 1

Physical limitations Anything preventing complete use of arms or legs 1
Special education Ever been in a special education class 1
Skipping school How often skipped full days of school in last month 1
Mental health treatment Ever treated at mental health clinic or hospital 1
Employment Hours per week work at part-time job during school year 1
Alcohol use How often use beer/wine, hard liquor 2
Marijuana use How often use marijuana 1
Other drug use How often use PCP, acid, inhalants, speed, cocaine, crack, heroin 7
School feelings How feel about going to school 1
Academic performance How well do in school compared with friends own age, reported general grades 2 (a = .60-.62)†
Emotional health In past month: felt in control, satisfied, rested, emotionally secure, relaxed, cheerful 9 (a = .74-.75)†
Weight satisfaction/body image Satisfaction with weight, pride in body 3 (a = .68-.74)†
Same-sex sexual fantasies Who think about when think about sex (response choices: boys, girls, both) 1
Religiosity/spirituality Think of self as religious or spiritual person 1
Exercise Times per week work, play, exercise enough to sweat and breathe heavily 1

*Scale was measured as “not at all” to “very much.”
†Cronbach a coefficient was used to assess internal consistency and was expressed as a range when the value for male and female respondents was different.
‡Scale was measured as “no” to “high expectations.”
§Response choices were “no,” “yes,” and “yes, limits me.”
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edness) and none of the 3 risk factors (having a friend
or family member attempt or complete suicide, experi-
encing physical or sexual abuse, and at least weekly wine
or beer use, monthly hard liquor use, or use of any mari-
juana or other drugs ) would be expected to attempt sui-
cide. In contrast, 81% of girls and 75% of boys with the
3 risk factors and none of the 3 protective factors in the
model would be expected to attempt suicide. The like-
lihood of attempting suicide increased dramatically as the
number of risk factors to which an adolescent was ex-
posed increased, up to a 14-fold increase with all 3 risk
factors present; however, for both male and female ado-
lescents, adding protective factors was equally or more
effective than decreasing risk factors in terms of reduc-
ing suicide risk. The risk of having a low degree of pro-
tection was particularly dramatic among girls; adoles-
cents with none of the risk factors but also none of the
protective factors were nearly twice as likely to attempt
suicide as adolescents with all 3 of the risk factors but
also all 3 of the protective factors (27% vs 14%).

COMMENT

We found that 22% of girls and 12% of boys in this na-
tional sample of American Indian and Alaska Native youth
reported ever attempting suicide. The 1995 national,
school-based Youth Risk Behavior Survey indicates that
12% of girls and 6% of boys attempted suicide during the
preceding 12 months.33 In the present sample of Ameri-
can Indian and Alaska Native youth, 14% of girls and 8%
of boys reported attempting suicide in the preceding 12
months. Our study showed that suicide attempts among
American Indian and Alaska Native youth are associ-
ated with community, family, and personal risk and pro-
tective factors. Family connectedness, discussing prob-
lems with friends or family members, and emotional health
markedly lowered the risk of suicide attempts among ado-

Table 2. Proportion of Male and Female Youth Ever
Attempting Suicide by Community Characteristics

Characteristics

Ever Attempted Suicide

Boys Girls

Respondents,
No. (%) P

Respondents,
No. (%) P

Know where to get
a gun

Yes 512 (13.5)
,.001

800 (30.3)
,.001

No 118 (7.6) 471 (14.6)
Spend time

in gangs
Yes 159 (19.0)

,.001
230 (26.5)

,.001
No 474 (10.4) 1063 (21.1)

Friend attempted or
completed suicide

Yes 327 (25.0)
,.001

810 (37.2)
,.001

No 313 (7.6) 492 (13.0)
Worry about racial

discrimination
Yes 155 (13.8)

.02
380 (23.9)

.02
No 490 (11.2) 925 (21.0)

Mostly other races
in school

Yes 94 (13.5)
.18

193 (26.0)
.005

No 554 (11.7) 1107 (21.4)
School clinic

or nurse
Yes 469 (11.5)

.32
969 (20.9)

.01
No 179 (12.5) 332 (24.2)

Worry about community
violence

Yes 524 (12.0)
.40

867 (21.7)
.87

No 123 (11.1) 439 (21.9)
Community

connectedness scale
Top quartile 104 (8.2)

,.001
254 (15.5)

,.001
All others 557 (12.9) 1069 (24.1)

Delinquent activity
in school scale

Top quartile 174 (14.9)
,.001

453 (26.2)
,.001

All others 487 (11.0) 870 (20.0)

Table 3. Proportion of Male and Female Youth Ever
Attempting Suicide by Family Characteristics

Characteristics

Ever Attempted Suicide

Boys Girls

Respondents,
No. (%) P

Respondents,
No. (%) P

Discuss problems with
family or friends

Yes 340 (8.4)
,.001

795 (17.2)
,.001

No 292 (21.3) 503 (37.7)
Family connectedness

scale
Top quartile 78 (6.0)

,.001
197 (12.1)

,.001
All others 583 (13.6) 1126 (25.3)

High parental
expectations

Yes 307 (10.0)
,.001

719 (20.1)
,.001

No 341 (14.1) 585 (24.2)
Live with both

biological parents
Yes 197 (10.2)

.005
452 (19.4)

,.001
No 464 (12.7) 871 (23.3)

Physically abused
Yes 109 (27.3)

,.001
455 (41.6)

,.001
No 499 (10.3) 785 (16.7)

Sexually abused
Yes 57 (36.1)

,.001
373 (38.6)

,.001
No 541 (10.7) 850 (17.8)

Family member
attempted/
completed
suicide

Yes 242 (24.1)
,.001

523 (34.6)
,.001

No 398 (9.0) 777 (17.4)
Parental problem

substance use
Yes 191 (17.6)

,.001
507 (30.8)

,.001
No 340 (10.1) 595 (17.6)

Worry about violence
at home

Yes 206 (13.4)
.02

514 (23.9)
.003

No 434 (11.1) 787 (20.7)
Worry about family

economic conditions
Yes 224 (12.9)

.06
609 (24.4)

,.001
No 419 (11.1) 702 (20.1)
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lescents, including those with and without identified risk
factors.

It should be noted that our data are based on a large-
scale convenience sample of American Indian adoles-
cents from nonurban areas serviced by the Indian Health
Service. Therefore, the sample cannot be regarded as sta-
tistically representative of urban or rural American In-
dian adolescents. Regional and tribal variations in rates
of suicide and suicide attempts among American Indian
and Alaska Native adolescents have been found.2,18 Since
the sample was school-based, some of the most high-
risk youth, those who are frequently absent or who have
dropped out of school, may have been excluded. We also
could not control for or analyze socioeconomic factors
in the present analyses due to the absence of measures
of familial socioeconomic status; however, the National
American Indian Adolescent Health Survey is the larg-
est and most comprehensive database available on ru-
ral, reservation-based American Indian and Alaska Na-
tive youth, and there is little reason to believe that a
representative sample of school-based, rural American
Indian adolescents would yield findings substantially dif-
ferent from those presented here.18

There are dramatic differences in suicidal behavior
between male and female adolescents. Girls attempt sui-
cide much more often than boys, but nearly 5 times more
adolescent boys than girls complete suicide. To our knowl-
edge, this is the first study to examine factors associated
with suicide attempts separately for male and female
American Indian and Alaska Native adolescents. Most of
the factors that showed significant associations with sui-
cide attempts in the multivariate models were the same
for male and female youth, with a few notable excep-
tions: gang involvement and a history of being treated
for emotional problems were significant risk factors for
boys, and knowing where to get a gun and a history of
being in a special education class were significant risk
factors for girls. In addition, having a nurse or clinic in
school was protective only for girls.

The most powerful risk factor for a past suicide at-
tempt among male and female youth in the present study

Table 4. Proportion of Male and Female Youth Ever
Attempting Suicide by Personal Characteristics

Characteristics

Ever Attempted Suicide

Boys Girls

Respondents,
No. (%) P

Respondents,
No. (%) P

Somatic symptoms
scale

Top quartile 207 (21.4)
,.001

600 (33.3)
,.001

All others 454 (9.8) 723 (16.9)
Concerned about health

Yes 86 (17.8)
,.001

222 (30.0)
,.001

No 571 (11.3) 1096 (20.7)
Health problem limits

time in school
Yes 88 (19.2)

,.001
125 (26.8)

.005
No 536 (11.0) 1143 (21.2)

Complete use of
arms or legs

Yes 517 (11.1)
.001

1086 (20.8)
,.001

No 108 (15.6) 187 (28.4)
Ever in a special

education class
Yes 147 (13.8)

.02
202 (24.0)

.09
No 501 (11.3) 1100 (21.4)

Skipped school in
last month

Yes 255 (18.6)
,.001

402 (31.5)
,.001

No 361 (9.4) 832 (18.7)
History of mental

health treatment
Yes 145 (22.7)

,.001
245 (35.7)

,.001
No 495 (10.3) 1057 (20.0)

Work 10 or more
hours per week

Yes 55 (17.6)
.002

78 (29.5)
.003

No 588 (11.5) 1210 (21.4)
Use beer or wine

weekly or more
Yes 163 (21.4)

,.001
248 (39.8)

,.001
No 478 (10.1) 1055 (19.7)

Use hard liquor
monthly or more

Yes 207 (21.7)
,.001

345 (41.5)
,.001

No 442 (9.7) 966 (18.6)
Ever used marijuana

Yes 392 (17.5)
,.001

756 (33.6)
,.001

No 256 (7.8) 554 (14.7)
Ever used other

drugs
Yes 266 (21.8)

,.001
501 (38.2)

,.001
No 386 (9.0) 813 (17.2)

Like school
Yes 294 (9.6)

,.001
676 (18.3)

,.001
No 363 (14.6) 638 (27.0)

School performance
scale

Top quartile 146 (9.8)
.004

364 (18.7)
,.001

All others 515 (12.6) 959 (23.2)
Emotional health

scale
Top quartile 102 (6.2)

,.001
132 (10.3)

,.001
All others 559 (14.2) 1191 (24.8)

Weight satisfaction/
body image scale

Top quartile 158 (8.9)
,.001

148 (13.1)
,.001

All others 503 (13.2) 1175 (23.7)

Table 4. Proportion of Male and Female Youth Ever
Attempting Suicide by Personal Characteristics (cont)

Characteristics

Ever Attempted Suicide

Boys Girls

Respondents,
No. (%) P

Respondents,
No. (%) P

Sexual fantasies
Opposite sex 515 (11.7) .003* 985 (25.2) .02*
Same sex 17 (25.0) 14 (15.1)
Both sexes 21 (10.9) .73* 83 (16.8) ,.001*

Think of self as
religious person

Yes 501 (11.6) .24 1077 (21.6) .08
No 149 (12.9) 232 (24.2)

Exercise
Yes 529 (12.0) .46 1068 (22.3) .007
No 107 (11.1) 212 (18.7)

*P values use the opposite sex as the referent.
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was having a friend who attempted or completed sui-
cide. Exposure to the suicide of a friend or acquaintance
has been associated with a markedly increased inci-
dence of new-onset major depression.12 Depression may
occur as a complication of bereavement and is more likely
to develop in youths who had a close relationship with
the victim, spoke to the victim on the day of the suicide,
viewed the scene of death, or have a personal or family

history of depression.34 Friends of adolescent suicide vic-
tims may also develop posttraumatic stress disorder.12,35

The high rates of suicide and suicide attempts among
American Indian and Alaska Native youth are under-
scored in the present study by the number of respon-
dents who indicated that they had a friend who had at-
tempted suicide (28% [3307/11 826]) or completed
suicide (12% [1443/11 817]). Given the degree of expo-
sure to a friend’s suicidal behavior among American In-
dian and Alaska Native youth as well as this variable’s
strong association with suicide attempts, routine screen-
ing of youth in this population for exposure to suicidal
behavior and the development of depression should be
considered so that appropriate treatment can be given.

Having a family member who attempted or com-
pleted suicide was also a significant risk factor for a past
suicide attempt among both male and female adoles-
cents. Overall, 4.2% (496/11 803) of adolescents re-
ported a suicide attempt or completion by a family mem-
ber. Previous studies have shown an increased rate of
suicide and suicide attempts in the relatives of suicide
victims.3,36 This familial aggregation of suicide attempts
persists even after adjusting for differences in familial rates
of psychiatric disorders,13 yet other studies using pro-
spective designs have found that suicidal behavior in fami-
lies was not predictive of suicide attempts in children and
adolescents.37,38 Brent et al39 reported that adolescent sib-
lings of teenage suicide victims were at a 7-fold in-
creased risk for developing a major depression within 6
months after a sibling’s death compared with controls un-
exposed to suicide; however, in contrast to unrelated
friends of suicide victims, siblings of suicide victims did
not show an increased risk for recurrent depression dur-
ing a 2- to 3-year follow-up period.40 Familial transmis-
sion of suicidal behavior may involve genetic and non-
genetic mechanisms.

Alcohol, marijuana, and other drug use was asso-
ciated with suicide attempts by male and female youth.
Previous studies of Native American10,41 and other11,42-44

youth have also found this association between sub-
stance use and completed and attempted suicides. It is
unclear if the association is causal or rather if substance
abuse is secondary to another factor, such as depression

Table 5. Odds Ratios and Confidence Intervals for
Attempting Suicide Among Male and Female Youth

Factors*

Odds Ratio (95% Confidence Interval)

Boys Girls

Age, y 1.07 (1.01-1.14)† 1.02 (0.97-1.06)
Friend attempted or

completed suicide
3.80 (2.65-5.47)‡ 4.52 (3.42-5.96)‡

Family member attempted
or completed suicide

2.16 (1.51-3.09)§ 1.92 (1.48-2.50)‡

Somatic symptoms 2.29 (1.56-3.38)‡ 2.13 (1.59-2.85)‡
Sexual abuse 2.17 (1.39-3.39)§ 1.46 (1.21-1.77)‡
Physical abuse 1.60 (1.16-2.19)§ 1.73 (1.44-2.08)‡
Concerned about health 1.95 (1.29-2.93)§ 1.78 (1.31-2.41)‡
Alcohol use\ 1.73 (1.05-2.83)† 1.85 (1.27-2.70)§
Marijuana use 1.82 (1.13-2.94)† 1.99 (1.39-2.86)‡
Other drug use¶ 1.31 (1.03-1.68)† 1.39 (1.16-1.66)‡
Gun availability . . .# 1.68 (1.43-1.96)‡
Special education . . . 1.38 (1.11-1.71)§
Gang involvement 1.75 (1.19-2.57)§ . . .
Mental health treatment 1.19 (1.09-1.30)‡ . . .
Discuss problems with

family or friends
0.31 (0.21-0.45)‡ 0.35 (0.26-0.48)‡

Emotional health 0.31 (0.20-0.50)‡ 0.42 (0.29-0.61)‡
Family connectedness 0.53 (0.34-0.82)§ 0.44 (0.32-0.62)‡
School clinic or nurse . . . 0.83 (0.70-0.99)†

*For nondichtomous variables and multi-item scales, the odds ratio
represents the odds of reporting a past suicide attempt for those at the
highest end of the variable or scale compared with those at the lowest end of
the variable or scale.

†P,.05.
‡P,.001.
§P,.01.
\Alcohol use was the maximum of the items representing beer or wine use

and hard liquor use.
¶Other drug use was dichotomized as never vs ever used.
#Ellipses indicate that the variables were excluded from the final model.

Table 6. Estimated Probabilities of Attempting Suicide for Male and Female Youth

No. of
Protective
Factors*

Substance
Use†

Estimated Probability

No Environmental
Risks‡

1 Environmental
Risk

2 Environmental
Risks

Boys Girls Boys Girls Boys Girls

3 No 0.01 0.01 0.02 0.03 0.06 0.07
3 Yes 0.02 0.03 0.05 0.07 0.12 0.14
2 No 0.02 0.04 0.06 0.09 0.15 0.18
2 Yes 0.05 0.08 0.12 0.17 0.27 0.32
1 No 0.06 0.11 0.16 0.22 0.34 0.39
1 Yes 0.12 0.21 0.28 0.38 0.52 0.58
0 No 0.16 0.27 0.35 0.46 0.60 0.66
0 Yes 0.28 0.45 0.52 0.65 0.75 0.81

*Protective factors are defined as discussing problems with family members or friends, emotional health, and family connectedness.
†Substance use is defined as once or more weekly wine or beer use, once or more monthly hard liquor use, or marijuana and other drug use.
‡Environmental risk factors are defined as having a friend or family member attempt or complete suicide and experiencing physical or sexual abuse.
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or hopelessness.9 In the present study, alcohol, mari-
juana, and other drug use remained significant even
when the effects of other factors, including a measure of
emotional health, were taken into account. The cross-
sectional nature of the data, however, precludes demon-
stration of a cause-effect relationship among variables.

Our finding that past sexual and physical abuse are
risk factors for suicide attempts among male and female
youth is consistent with the results of other stud-
ies.10,16,17,45 We found that experiencing sexual abuse is
a stronger predictor of attempting suicide for male youth
than for female youth in this population. Studies in other
adolescent populations have shown more emotional and
behavioral problems, including suicidality,17,46 as well as
a greater likelihood of perpetration of sexual violence47

among sexually abused boys than girls. Our culture’s em-
phasis on male strength and control may provide strong
disincentives for male youths to disclose sexual abuse and
obtain needed help.

In our study, we found that having somatic symp-
toms, including headaches, breathing problems, stom-
ach problems, allergies, and nerves, and being con-
cerned about one’s health were risk factors for attempting
suicide. Grossman et al10 found that a self-perception of
poor general health was associated with a history of sui-
cide attempts among Navajo adolescents. Associations
have been found between somatic symptoms and depres-
sion, anxiety, and suicide attempts in other adolescent
populations,48-50 and children with chronic physical con-
ditions have been shown to be at higher risk for mental
health problems.51 Despite these findings, adolescents with
somatic symptoms are infrequently screened for depres-
sion in the acute care setting.52 Slap et al50 found that phy-
sicians caring for adolescents seldom recognize histo-
ries of previous suicidal behavior in their patients. Health
care providers should routinely screen adolescents with
multiple or functionally limiting physical symptoms for
depression and ask about suicidal ideation or behavior,
regardless of whether the symptoms are associated with
organic disease.

Numerous studies have demonstrated a relation-
ship between the availability of guns and adolescent sui-
cide.14,15,41,44,53,54 Our study of American Indian and Alaska
Native youth found an association between gun avail-
ability and suicide attempts among female adolescents.
Resnick et al55 reported an association between easy avail-
ability of a gun at home and suicidal ideation or at-
tempts for older adolescents in a nationally representa-
tive sample of youth. Particularly among the 5% to 10%
of adolescent suicide victims without apparent psychi-
atric illness, restricting the availability and accessibility
of firearms has been identified as the best strategy to pre-
vent suicide.14,15

Discussing problems with friends or family mem-
bers, emotional health, and perceived connectedness to
family emerged as the significant protective factors re-
garding past suicide attempts for both male and female
adolescents. The protective function of family connect-
edness in the lives of youth for suicidal behavior10,56,57

and other risk behaviors19,55 has been described. Studies
have also found that poor parent-child communication
is a risk factor for adolescent suicide,58 and not talking

about suicidal ideation is associated with suicide
attempts among adolescents.59 Psychopathology, prima-
rily depression, has been found to characterize most
adolescent suicides.8,60,61

We found that increasing the number of the 3 pro-
tective factors—discussing problems with friends or fam-
ily, emotional health, and family connectedness—was
more effective at reducing the probability of a suicide at-
tempt than was decreasing risk factors. Furthermore, even
among adolescents without any of the risk factors in-
cluded in the model, the presence of these protective fac-
tors markedly decreased the risk of a suicide attempt.
While yet to be empirically demonstrated for all youth,
these findings raise important considerations for preven-
tion programming. Research is needed to confirm the gen-
eralizability of these findings to other populations. In ad-
dition, programmatic and policy responses to the problem
of adolescent suicidal behavior should focus on promot-
ing these protective factors in the lives of young people
living in high-risk environments. Health care profes-
sionals have a responsibility to inquire about emotional
health and interactions with family and friends, particu-
larly regarding communication about problems, and to
educate parents early about the importance of family
integration and communication. Referrals to mental
health and social service providers should be made as
appropriate.
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