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ABSTRACT 

 

 

SUICIDAL BEHAVIOR AMONG ADOLESCENT STUDENTS  
IN PUERTO RICO, ACADEMIC YEARS 2002-03 AND 2003-04 

 
by 
 

Linnette Rodríguez-Figueroa 
 

 

 

Chair:  Siobán D. Harlow 
 

 

Few studies have explored suicidal behavior among Puerto Ricans.  The objectives of this 

study were to estimate the prevalence of suicidal ideation and attempts among 

adolescents, to determine if prevalences clustered spatially, and to determine the 

association between suicidal behaviors and socio-demographic, individual, family, peer, 

school, and community characteristics.   

 

This study is a secondary analysis of "Consulta Juvenil VI", a Puerto Rican-wide cross-

sectional survey.  The sample (n=55,227) was selected using a multi-stage stratified 

cluster sampling design, and is representative of all 7th-12th grade public school students 

in Puerto Rico.  Weighted prevalence estimates were calculated, and correlates of their 

spatial patterns were explored.  Multiple logistic regression analyses were performed.   



 xiv 

Suicidal ideation was reported by 15.7% of the students; 12.8% reported attempts.  Most 

students who reported ideation (75.5%) also reported attempts.  Prevalences were 

significantly higher if female, not living with both parents, not born in the island, and 

with mother not high school graduate.  The highest prevalences (attempts=18.0%; 

ideation=20.5%) clustered in the southeastern/eastern municipalities, with depression 

prevalence a possible explanation for the spatial clustering.   

 

Individual and family characteristics were the most important predictors for suicidal 

behavior with the presence of depressive symptoms, sensation seeking behaviors, and 

family conflict being key risk factors.  The presence of depressive symptoms was 

associated with a seven-fold increase in the odds of suicidal behavior.  Family conflict in 

the presence of depressive symptoms greatly augmented risk among females (those 

reporting conflict had three times higher odds of reporting symptoms than those who 

reported no conflict).  Community characteristics, particularly disorganization and 

perceived handgun availability, were more important determinants of suicidal behavior 

than were peer and school characteristics.    

 

This is the first study in Puerto Rico to examine suicidal behavior and to explore its 

spatial patterns in an island-wide representative sample.  It addresses the dearth of 

information about suicidal behavior among Puerto Ricans, and contributes to 

understanding how risk factors operate across multiple domains.  Effective prevention 

strategies should target high risk groups in the geographic areas identified, and should 
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address depression, particularly when expressed as part of family conflict.  Future 

research should focus on better understanding depression in this population.   
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CHAPTER I 

 
INTRODUCTION 

 

Suicidal behavior, a type of self-directed violence, is a broad term used to encompass 

several aspects of this important public health problem.  It extends from thinking about 

killing oneself (“suicidal ideation”), to developing a plan, obtaining the means to do so, 

and finally carrying out the plan.1 The plan can be successful (“completed suicide”) or 

not (“attempted suicide”, also called “parasuicide” or “deliberate self-injury” in some 

countries).  Consequently, deaths from suicide are only a small part of a much larger 

problem.  In fact, the American Association of Suicidology estimates that for every 

completed suicide there are approximately 20 attempted suicides in the United States.2  

 

Suicide is the thirteenth (13th) leading cause of death worldwide with an approximate 

mortality rate of 14.5 deaths per 100,000 population.1, 3 In Puerto Rico, the rate is 

approximately 9.4 deaths per 100,000 population, making suicide the 16th leading cause 

of death in the Island.4 

 

Suicide rates vary with age.1, 5 Death due to self-inflicted injuries is the fourth (4th) 

leading cause of death and an important cause of ill health and disability among 15-29 

year olds.1, 3 The importance of suicide as a cause of death in this age group raises the 

question:  what characteristics of some people in this particular age group (15-29 years) 

puts them at a higher risk for suicide than others?    
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SUICIDAL BEHAVIOR AMONG ADOLESCENTS 

During adolescence, the child undergoes a sequence of significant biochemical, 

psychological, and physical transformations.  He/she also adopts many patterns of 

behavior that may have long-term consequences for his/her health and quality of life.  A 

new focus of study concerns which factors or behaviors “protect” the adolescent from 

engaging in risk behaviors, and from outcomes, such as suicidal behavior, that could 

compromise his/her health or life.   

 

Suicidal behavior, especially suicide attempts and completed suicides, has been 

increasingly identified as an important clinical and public health problem among 

adolescents.6-8 In 2000, an estimated 124,000 males and 93,000 females aged 15-29 died 

due to suicide around the world.1 In many countries (China, India, Australia, and United 

States, among others) suicide is among the top causes of death among adolescents. 7, 9-12 

In Puerto Rico, it is the 8th leading cause of death in the 10-14 age group and the 6th 

leading cause of death in the 15-19 group.4 In 2001, 5.0% of all suicides occurred in the 

10-19 age group.4 

 

These statistics on completed suicide are probably underestimated.  Some deaths might 

have been reported as due to accidents or unintentional injuries, since some of the 

methods include jumping from high places, and automobile and firearm “accidents”.8, 13-

14 Underreporting may be substantial as, in the United States, unintentional injuries are 

the leading cause of death among children, adolescents, and adults 1-44 years old.15  

 

Suicidal ideation, suicidal threats, and suicide attempts among children and adolescents 

are more common than the completed act.8 The ratio of attempted suicide to completed 

suicide has been estimated at from 50:1 to 120:1.  Many researchers hold that suicidal 

ideation, suicide attempts, and completed suicides are related but separate phenomena, so 

it is important to study each separately.6 
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SUICIDE ATTEMPTS 

Few countries have reliable information on non-fatal suicidal behavior (i.e., suicidal 

attempts) due to the difficulty of collecting information.1 It is estimated that only 25% of 

those who attempt suicide seek medical assistance, and these cases are not necessarily the 

most serious ones.  So, as with many other diseases, cases that we are able to identify and 

report in death certificates are just the tip of the iceberg, that is, the majority of the cases 

remain unnoticed.  Some institutions, such as the Centers for Disease Control and 

Prevention’s (CDC) National Center for Injury Prevention and Control (NCIPC) and 

departments of justice (in some countries), keep records of non-fatal events.1 According 

to these records, suicidal attempts are more prevalent in younger persons, and among 

females.  Over half of those who attempted suicide tried more than once, with almost 

20% of those trying for the second time doing so less than a year than the first attempt.   

 

Suicide attempts seem to be very common among adolescents.  In the United States, 

results from the 2003 Youth Risk Behavior Surveillance System (YRBSS), which uses a 

school-based self-administered survey, indicated that about 8.5% of students between 9th 

and 12th grade self-reported having attempted suicide at least once during the previous 

year.  The prevalence has changed little in over ten years according to the National 

Center for Health Statistics (see Figure 1.1).16 Information regarding suicide attempts 

among Puerto Ricans is sparse and mostly unpublished.  In one study among 248 children 

and adolescents 9 to 17 years old residing in the San Juan metropolitan area in 1990, 

5.2% reported attempting suicide at least once in their lifetime during an interview using 

the Diagnostic Interview Schedule for Children, a structured psychiatric interview.17  

 

 

SUICIDAL IDEATION 

Suicidal ideation is more common than other suicidal behaviors such as suicide attempt 

or completed suicide.1 Since it is relatively common, some researchers do not consider it 

a useful indicator of suicide intent.6 However, the full extent of suicide ideation is not 

clear, since it is more difficult to measure than attempted or completed suicides.     
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Studies among adolescent student populations published after 1985 suggest that between 

3.5-52.1% of the students have suicidal thoughts.1 In the United States, approximately 

16.9% of students between 9th and 12th grade in the United States reported having 

seriously considered attempting suicide in the previous year and 16.5% had made a 

specific plan to attempt suicide, according to the 2003 Youth Risk Behavior Surveillance 

System.18 However, in contrast to suicide attempts, prevalence of suicidal ideation among 

students in grades 9-12 has decreased considerably in the last decade (see Figure 1.1).16  

 

Information regarding suicide ideation among Puerto Ricans is sparse.  In the 1990 study 

described above among children and adolescents 9 to 17 years old, a total of 25.8% of the 

children reported ideation, with 25.0% reporting that they had thought a lot about death 

or dying in the last six months, and 2.8% reporting that they had thought about killing 

himself/herself during the same period.17 Although this study has a very different design 

than the Youth Risk Behavior Surveillance System, and thus makes it difficult to compare 

results, it is the only Puerto Rican study that provides estimates from a non-clinical 

sample. 
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RISK FACTORS 

Suicidal behavior is difficult to predict.19 However, several risk factors have been 

identified including:  history of depression, previous suicide attempt, family history of 

psychiatric disorders (especially depression and suicidal behavior), family disruption, 

certain chronic or debilitating physical disorders or psychiatric illness, alcohol use and 

alcoholism, substance use, living out of the home (in a group home or correctional 

facility), history of physical or sexual abuse, and psychosocial problems and stresses 

(conflicts with parents, breakups of relationships, school difficulties or failure, legal 

difficulties, social isolation, physical ailments – including hypochondriacal 

preoccupation).20-21  Little is known about factors associated with suicidal behavior 

among Hispanics, including Puerto Ricans.   

 

 

JUSTIFICATION 

Suicide is often not recognized as a major public health problem due to the lack of 

statistics and the lack of research that would allow understanding of the problem.22 This 

dissertation examines suicidal behavior among Puerto Rican adolescents.  Adolescents 

constitute approximately 12.9% of the population in Puerto Rico (N=3,808,610) with 

approximately 491,533 persons aged 10-17 years.23 Deaths in this age group are 

particularly striking, and of an immense social cost when we consider years of potentially 

productive life lost.6 Suicide is the seventh (7th) leading cause of potential life lost before 

age 75 in the United States. 6, 24       

 

Suicide prevention will require a greater understanding of its origins.25 The extent to 

which we understand the relationships between different risk and protective factors for 

suicidal behavior, and their influence on the adolescent’s behavior and lifestyle, will 

allow us to better identify adolescents who are at risk.  Effective strategies for the 

prevention of suicidal behavior among adolescents should target these risk factors.6   
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SPECIFIC AIMS 

The purpose of the present study was to gain a better understanding of suicidal behavior 

(attempt and ideation) among adolescents in Puerto Rico, and to determine risk and 

protective factors associated with these behaviors.  The specific aims were: 

1. To estimate the prevalence of suicidal ideation and suicide attempts among public 

school students (7th-12th grade) in Puerto Rico by gender, grade, and municipality. 

2. To determine if there are spatial clusters in the prevalence of suicidal ideation and 

suicide attempts by municipality among public school students (7th-12th grade) in 

Puerto Rico. 

3. To determine the association between suicidal ideation among public school 

students (7th-12th grade) in Puerto Rico and variables in the following six 

domains: socio-demographic characteristics, individual characteristics and 

behaviors, peers domain, school domain, family domain, and community domain. 

4. To determine the association between suicide attempts among public school 

students (7th-12th grade) in Puerto Rico and variables in the above six domains. 

 

 

OVERVIEW OF METHODS 

This cross-sectional study is a secondary analysis of the "Consulta Juvenil VI" survey.  

"Consulta Juvenil", an island-wide bi-annual cross-sectional survey, was designed to 

monitor the prevalence of substance use among students enrolled in both public and 

private elementary (5th and 6th grade), middle (7th to 9th grade) and high schools (10th to 

12th grade) in Puerto Rico.  The survey was funded by the Mental Health and Drug 

Addiction Administration (ASSMCA, by its acronym in Spanish) and the Puerto Rico 

Office of Drug Control, and commissioned to the Universidad Central del Caribe (UCC) 

School of Medicine for its design and conduction.  Six waves of this survey have been 

implemented in the following school years: 1990-91, 1992-93, 1994-95, 1997-98, 2000-

02, and 2002-04.  Data for this analysis was collected in the sixth wave over the period of 

two academic years: 2002-03 and 2003-04.  Only the sixth wave of the survey included 

the risk factors of interest to study suicidal behavior, and is representative by 

municipality (as is needed for the spatial analyses). 
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The “Consulta Juvenil VI” survey included a representative sample of students from 

private (n=4,061) and public (n=55,504) secondary schools (grades 7th to 12th), and a 

representative sample of students from 5th and 6th grade (n=3,193).  For this study, we 

analyzed data on students between 7th and 12th grade in public schools since only public 

secondary schools are represented in all municipalities.  

 

Sampling Design 

The sample was selected using a multi-stage stratified cluster sampling design.25 The 

sampling frame consisted of a list of schools provided by the Puerto Rico Department of 

Education in 2002.  This list included the number of students enrolled, stratified by 

municipality, school level, and grade.  Only regular schools with at least two of the 

grades corresponding to the relevant school level of the school were included in the 

sampling frame.  That is, middle schools needed to have at least two (2) grades between 

7th and 9th grade, and high schools needed two (2) between grades 10th and 12th.   

 

The primary sampling units in this design were the schools.  Public schools were first 

stratified based on municipality.  Within each municipality, schools were further 

stratified by school level (middle or high school).  This created a total of 156 strata 

corresponding to the two school levels and the 78 municipalities in the island.   

 

The next stage of the sampling design involved the selection of sections (groups, 

homerooms) within the school.  The number of schools per strata and sections per school 

depended on the number of schools within that stratum:  

• Municipalities with only one (1) school - The school was selected for the 

sample, and up to ten (10) randomly selected sections from the school were 

selected per year.  The school was surveyed both years. 

• Municipalities with two (2) schools – Both schools were selected, and up to 

ten (10) sections per school were selected.  One (1) school was surveyed the 

first year, and the other one (1) was surveyed the second year. 

• Municipalities with three (3) to five (5) schools – Two (2) schools were 

randomly selected, and up to ten (10) sections per school were selected.  One 
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(1) school was surveyed the first year, and the other one (1) was surveyed the 

second year. 

• Municipalities with over five (>5) schools – Five (5) schools were 

systematically selected using probability proportional to size.  Schools were 

first ordered according to enrollment size.  The number of sections in the 

school was divided to form segments with four (4) sections, and then five (5) 

sections were systematically selected (corresponding to the five schools).  

Two (2) of the schools were surveyed the first year, and three (3) were 

surveyed the second year.  Within each school, four (4) sections were 

randomly selected.   

 

A total of 348 schools were selected for the sample (208 middle and 140 high schools).  

All students within the selected section were selected for the final sample.  A total of 

3,184 sections were selected. It was expected that this design would recruit 800 students 

per municipality.   

 

Out of the 348 public schools selected, four (4) refused to participate (98.9% school 

participation rate).  In the chosen schools, 73,245 students were enrolled in the sections 

selected for the survey (see Table 1.1).  A total of 27,837 middle and 27,667 high school 

students completed a self-administered questionnaire (n=55,504; participation 

rate=75.8%).  A total of 16.6% were absent on the day of the survey, and 7.6% of the 

students present on the day of the interview did not participate (4.6% of the students 

refused and 3.0% of the parents did not sign the consent form).  Approximately 700 

students from each municipality participated. 

 

Following application of the survey, an additional 277 questionnaires were invalidated 

since they were improperly completed or had illegible responses.  The final sample 

analyzed for this study was 55,227 students, which represents 22.3% of the 247,334 

students between 7th and 12th grade in public schools in Puerto Rico.   
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Table 1.1.  Distribution of Participation Rates by School Level, “Consulta  
Juvenil VI” Survey, Puerto Rico, Academic Years 2002-03 and 2003-04 

 
School Level (Grade)  

 

Classification  
of Students Middle (7th-9th) 

n (%) 
High (10th-12th) 

n (%) 

 
Total 

Population of Enrolled 35,754 (100.0) 37,491 (100.0) 73,245 (100.0) 
Participants 27,837 (77.9) 27,667 (73.8) 55,504 (75.8) 
Absentees 4,530 (12.7) 7,660 (20.4) 12,190 (16.6) 
Refused  2,035 (5.7) 1,316 (3.5) 3,351 (4.6) 
No consent form 1,349 (3.8) 851 (2.3) 2,200 (3.0) 

 
    

 

Data Collection Procedures 

Before beginning data collection, authorization was requested from the Puerto Rico 

Department of Education.  After the authorization was granted, field personnel (locators) 

contacted the schools, visited them, and talked to the school principal to explain the 

purpose of the study.  After the principal granted permission, sections were selected for 

participation in the survey, and a date was set for its administration.   

 

Once the sections to be sampled were chosen, the locator visited teachers of selected 

sections, and gave her/him the informed consent letter.  This written letter was sent to the 

parents of all students within the section.  The letter included the objectives of the study, 

guaranteed the anonymity and confidentiality of responses, and asked for voluntary 

participation of the students.  This signed consent was then sent back to the student’s 

teacher, and the interviewer collected them before administering the questionnaire. 

 

Students without authorization of their parents or who did not want to participate in the 

survey remained in the classroom, but did not complete a self-administered questionnaire.  

Absentees were also excluded.  To guarantee confidentiality, teachers were asked to 

remain outside the classroom.  The interviewer then explained the purpose of the study, 

and distributed the questionnaire.  Completion of the questionnaire took approximately 

30 minutes. 

 



 10

All research procedures and forms were approved by the Universidad Central del Caribe 

School of Medicine’s Institutional Review Board.  To guarantee confidentiality, no 

personal information was requested in the questionnaire, analyses are presented in an 

aggregate form, and results cannot be presented by school or section. 

 

Data Collection Instrument 

The pre-coded questionnaire used in the survey (see Appendix 1) included questions 

about suicidal behavior as well as demographic characteristics of the students, their 

school experiences, patterns and attitudes towards substance use, substance use among 

parents, siblings and friends, suicidal behavior, family environment, relationship with 

parents, religion, violence, sexual history, and participation in prevention programs.   

 

Most questions included in the instrument were used in previous “Consulta Juvenil” 

questionnaires.  The substance use questions have remained unchanged throughout the 

previous administrations of this survey in order to facilitate the examination of trends in 

substance use.  Most of these questions had originally been translated into Spanish from a 

similar USA study, the Monitoring the Future survey administered by the University of 

Michigan’s Institute of Survey Research.  Other questions were derived from the CDC’s 

Youth Risk Behavior Survey (YRBS).  Questions regarding risk and protective factors 

were translated and adapted from the Student Survey of Risk and Protective Factors and 

Prevalence of Alcohol, Tobacco & Other Drug Use, designed by Hawkins, Catalano and 

colleagues (1992), ensuring semantic equivalence of the questions and cultural 

adaptation.27-28 Most of the scales used in this study were adapted from this instrument.  

The questionnaire was pre-tested in two (2) schools using four sections of students.       

 

Data from valid questionnaires was data-entered using the SPSS (Statistical Package for 

the Social Sciences) program for Windows, version 11.  The fidelity of data entry was 

verified by re-entering 10% of the questionnaires.  Exploratory analysis of the data was 

performed to identify missing and inconsistent data.  Questionnaires which lacked 

information or presented inconsistent data in over 3% of the responses were rejected.   
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Study Variables 

The two dependent variables under study were suicidal ideation and suicide attempt.  The 

ordinal questions on the questionnaire that measured these suicidal behaviors were “Have 

you seriously considered attempting suicide?” and “How many times have you attempted 

suicide?”.  Both variables were dichotomized (ever/never). 

 

Independent variables were conceptualized in six domains, including:  (a) socio-

demographic characteristics, (b) individual characteristics and behaviors, (c) peers 

domain, (d) school domain, (e) family domain, and (f) community domain.   

Multicollinearity between variables was assessed using the variance inflation factor and 

condition index diagnostics. The socio-demographic characteristics’ ascertained included 

six variables: gender, grade, country of birth, father’s and mother’s educational level, and 

whether they lived with both parents. 

 

The second domain included variables that described characteristics and behaviors 

intrinsic to the individual adolescent.  Individual characteristics included: depressive 

symptoms, ever use of cigarettes, alcohol, or illicit drugs, perceived risks of drug use, 

favorable attitudes towards substance use, antisocial behavior, favorable attitudes towards 

antisocial behavior, sensation seeking, self-perceived health, sexual activity ever, and 

religiosity.   The family domain included characteristics related to the adolescents’ family 

and their relationships with them.  Family characteristics included: family history of 

substance use, poor family oversight, family conflict, favorable parental attitudes toward 

substance use and to antisocial behavior, parental attachment, opportunities for pro-social 

involvement, and rewards for pro-social involvement.   

 

Characteristics related to the adolescent’s community included: community 

disorganization, laws and norms favorable to substance use, adolescents’ transitions and 

mobility, opportunities for pro-social involvement, rewards for pro-social involvement, 

perceived availability of substances, and perceived availability of handguns.  The peers 

domain included: friends’ use of substances, interaction with antisocial peers, rewards for 

antisocial involvement.  The school domain included: academic failure, low commitment 
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to school, opportunities for pro-social involvement, and rewards for prosocial 

involvement. 

 
Data Analysis 

The data was analyzed using SPSS (Statistical Package for the Social Sciences) for 

Windows (version 11.0.1), and SAS (SAS Institute Inc.) for Windows (version 9.1.3).  In 

SAS, the SURVEYFREQ procedure, which takes into account the complex sample 

design, was used to estimate prevalences and their corresponding confidence limits.  The 

SURVEYLOGISTIC procedure was used to estimate the odds ratios and their 

corresponding 95% confidence intervals.   

 

In order to explore geographic distribution and spatial patterns of suicidal behavior in 

Puerto Rico, graphical methods were used to visualize the data. The weighted 

prevalences of suicidal behavior in each municipality are presented using choropleth 

maps which were created using ESRI ArcMap version 9.2 (Environmental Systems 

Research Institute, Inc., 1999-2006).  The Moran's I Spatial Autocorrelation Statistic was 

used to detect spatial clustering; the null hypothesis being that no spatial clustering was 

present.  Multiple linear regression models, using SAS PROC MIXED, were used to 

determine which municipality level characteristics were associated with the prevalences 

by municipality adjusting for spatial dependence.  

 

This sample is representative of all students between 7th and 12th grade in public schools 

in Puerto Rico, and results were weighted to represent approximately 247,334 students.  

All analyses were performed on weighted data.  

 

Multiple logistic regression models were used to assess the effect of variables in each 

specific domain on suicidal ideation and on suicide attempt, controlling first for socio-

demographic characteristics, then for individual variables and family variables, and 

finally for peer, school, and community variables (following the ecological model).  The 

variables within each domain included in the final multiple regression models were those 

that remained significantly associated (p<0.05) with suicidal behavior.  A stepwise 
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regression approach was used with a backward selection method to build the final 

regression models.    

 

Tests of interaction were performed by entering into the models selected interaction terms 

between gender, depression, and other risk factors.  These interaction terms were defined 

according to results observed in previous studies.  Since several interaction terms related 

to gender were significant (Wald test), the final multiple regression analyses were 

performed separately for each gender.  Overall model significance was assessed using the 

Likelihood Ratio Test comparing the final model (full model) with the model that 

included only the socio-demographic variables (reduced model).  The predictive power of 

the model was assessed using the Max-rescaled R-square statistic, also called Nagelkerke 

R2, a pseudo R2 statistic which is a measure of R2 corrected so that the maximum value of 

one can be achieved.  This R2, which is based on likelihood statistics, describes how well 

the independent variables in the model predict the dependent variable by comparing the 

fitted model with the null model. 

 

 

CONCLUSION 

This dissertation presents a secondary analysis of the "Consulta Juvenil VI" survey, a 

cross-sectional study designed to monitor the prevalence of substance use among students 

that also included most of the risk factors for suicidal behavior.  The main strengths of 

this study include that it is a representative sample of all students between 7th and 12th 

grade in public schools in Puerto Rico, that the participation rate was fairly high (75.8%), 

and that multiple domains of potential risk are considered simultaneously. 

 

Chapter 2 provides an overview of the prevalence and etiology of suicidal ideation and 

suicide attempts, a review of several conceptual models that can be used as a reference 

when studying suicidal behavior, and a review of the literature on protective and risk 

factors for both suicidal behaviors.  Chapter 3 presents the prevalence estimates of 

suicidal ideation and suicide attempts among students in the sample, and the results of the 

evaluation of spatial clustering of the prevalences.  It also presents the estimated 
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magnitude of the association between socio-demographic characteristics and both 

suicidal behaviors.  The next two chapters summarize the association analyses between 

suicidal behavior and variables from other domains:  Chapter 4 explores the association 

with individual and family characteristics, and Chapter 5 explores the association with 

characteristics related to adolescents’ peer, school, and community environments.   

 

This study provides the first analysis in Puerto Rico to examine suicidal behavior in an 

island-wide representative sample of adolescent students.  It is also the first study to 

explore spatial patterns of suicidal behavior.  Results from this study should address the 

dearth of information about suicidal behavior in Puerto Ricans and contribute to 

understanding of which risk and protective factors across multiple domains contribute to 

suicide behavior in this population.  As the data are derived from an island-wide 

representative sample, they also permit comparisons with other populations and can be 

used as baseline data to study the time trends of suicidal behavior in Puerto Rico.   

 

Suicidal behavior (suicidal ideation and attempted suicide) is an important problem 

among adolescents.  Effective strategies for the prevention of suicidal behavior among 

adolescents should target high-risk groups and the most important determinants of these 

behaviors.  Results of this study should thus contribute to the development of effective 

prevention strategies and help safeguard the health of adolescents. 
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CHAPTER II 

 
BACKGROUND AND SIGNIFICANCE 

 

This chapter defines the main suicidal behaviors under study: suicidal ideation and 

suicide attempt.  It provides an overview of the prevalence and etiology of these 

behaviors, a review of several conceptual models that can be used as a reference when 

studying suicidal behavior, and reviews the literature on protective and risk factors for 

suicidal behavior.   

 

 

DEFINITIONS 

Suicide is considered a type of violence.  The World Heath Organization defines violence 

as “the intentional use of physical force or power, threatened or actual, against oneself, 

another person, or against a group or community, that either results in or has a high 

likelihood of resulting in injury, death, psychological harm, maldevelopment or 

deprivation”.1 Violence is a leading public health problem that can be divided into three 

different types:  interpersonal violence, collective violence, and self-directed violence, 

which can be further subdivided into self-abuse and suicidal behavior.   

 

Suicidal behavior is a broad term that includes suicide gestures, attempted suicide, and 

completed suicide.2 Suicide gestures, which are predominantly communicative, include 

suicide plans and actions that appear unlikely to succeed.  They should be considered as 

pleas for help.  Attempted suicide is a non-fatal suicidal act, which might be a plea for 

help or the result of using a low lethality method.  Completed suicide is when the act 

results in death.  It is difficult to distinguish between attempted and completed suicide 

since some people who are really determined to kill themselves are discovered on time 
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and resuscitated, and some people who really are crying for help may unintentionally 

miscalculate and kill themselves.  Suicidal ideation (thinking about killing oneself), 

suicide attempts, and completed suicides are classified as direct self-destructive 

behaviors.2 An indirect self-destructive behavior is characterized by taking life-

threatening risks without intending to die, generally repeatedly and often unconsciously, 

with consequences that are ultimately likely to be self-destructive (for example, excessive 

drinking, drug use, criminal behavior, and reckless driving).   

 

Many people consider suicidal behavior a mental disorder.  A mental disorder is defined 

as a health condition characterized by alterations in thinking, mood, or behavior (or some 

combination of these) that are mediated by the brain and associated with distress, 

impaired functioning or both.3 However, suicide, even though a major public health 

problem, is not considered a mental disorder per se but a consequence of one.   

 

In the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-

9-CM), the Public Health Service and the Health Care Financing Administration of the 

U.S. Department of Health and Human Services present guidelines for coding and 

reporting injuries obtained in suicide and attempted suicide, also called intentional self-

inflicted injuries.4 The ICD-9-CM codes E950- E959 represent codes for suicide and self-

inflicted poisoning (solid or liquid substances; gases in domestic use; other gases and 

vapors), for suicide and self-inflicted injury (hanging, strangulation, and suffocation; 

submersion [drowning]; firearms, air guns, and explosives; cutting and piercing 

instrument; jumping from high place; other and unspecified means), and for late effects 

of self-inflicted injury (late effects include conditions reported as such or occurring as 

sequelae one year or more after attempted suicide or self-inflicted injury).  These 

behaviors are not presented under mental disorders in the ICD-9-CM (codes 290-319).  

Also, in the Tenth Revision of the International Statistical Classification of Diseases and 

Related Health Problems (ICD-10), intentional self-harm (including purposely self-

inflicted poisoning or injury, and suicide) is coded and reported as an external cause of 

morbidity and mortality (codes X60 to X84) in the ICD-10 Classification of Mental and 

Behavioural Disorders, even though it is not considered a mental disorder.5 
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Suicidal behavior is also not included as a mental disorder in the Diagnostic and 

Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV).  A new diagnosis of 

suicidality in children and adolescents was considered for inclusion as a child disorder in 

the DSM-IV, since suicidal behavior is a common reason for clinical assessment and 

intervention.6 However, since suicidal behavior commonly occurs together with other 

mental disorders, it was thought that having a single symptom diagnosis might lead to 

underreporting of those disorders.  

 

Even though suicidal behavior is not considered a mental disorder per se, it is an 

important symptom of poor health.  One of the goals of Healthy People 2010 (a set of 

health objectives for USA to be achieved by the year 2010) is to “improve mental health 

and ensure access to appropriate, quality mental health services” with the first two (2) of 

fourteen (14) objectives being: (Objective 18-1) Reduce the suicide rate, and (Objective 

18-2) Reduce the rate of suicide attempts by adolescents.   

 

It is important to consider mental disorders when studying suicidal behavior since 

“mental and behavioral disorders, and serious emotional disturbances, in children and 

adolescents can lead to school failure, alcohol and illicit drug use, violence and suicide”.3 

At least 20% of children and adolescents 9-17 years old have a diagnosable mental 

disorder, and about 25% of them are extremely impaired by mental, behavioral, and 

emotional disorders.   

 

 

MAGNITUDE OF THE PROBLEM 

Suicide is the thirteenth (13th) leading cause of death worldwide, representing 

approximately 1.5% of all deaths.1, 7 In 2000, it was estimated that 815,000 persons died 

from suicide around the world.1 This represents an approximate mortality rate of 14.5 

deaths per 100,000 population.  It is among the leading fifteen causes of death in both 

high-income countries (13th), and low and middle-income countries (14th).  However, 

suicide rates vary considerably among the countries that report to the World Health 

Organization.1, 8 The highest suicide rates worldwide are found among Eastern European 
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countries, for example, Lithuania with a suicide rate of 51.6/100,000.1 The lowest rates 

are reported in Latin American countries, such as Paraguay (4.2/100,000), and in some 

Asian countries, such as the Philippines (2.1/100,000).  The United States of America 

(USA) and Puerto Rico fall in the middle of this range, with suicide rates of 13.9 and 10.8 

per 100,000, respectively.  

 

The mortality rates for completed suicide in the USA and in Puerto Rico (see Figure 2.1) 

have not changed dramatically in over 40 years.9-11 In Puerto Rico, suicide mortality was 

relatively stable between 1960 and 1985, with a rate of approximately 9.2 deaths per 

100,000 population, although some evidence suggests that rates may have decreased 

slightly in recent years.9, 12 Currently, the rate is approximately 9.4 deaths per 100,000 

population, making suicide the 16th leading cause of death in Puerto Rico.11 In the USA, 

suicide is currently the 11th leading cause of death.10 
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Figure 2.1. Suicide Rates, Puerto Rico and United States, 1960-2002

 
 

Suicide rates vary with age.1, 9 Even though death due to self-inflicted injuries is not 

among the top ten (10) causes of death worldwide, it is the fourth (4th) leading cause of 

death and an important cause of ill health and disability among 15-29 year olds.1, 7  
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In many countries, suicide is one of the most important causes of death among 

adolescents. In China and India, it is the leading cause of death among adolescents.8, 13-14 

In Australia, it is the second leading cause of death among 15-24 year olds, second only 

to motor vehicle accidents.15   In the last few years, suicide has been the third (3er) 

leading cause of death among adolescents in the USA.16-17 In Puerto Rico, it is the 8th 

leading cause of death in the 10-14 age group, and the 6th leading cause of death in the 

15-19 group.11 The proportion of suicides among adolescents in Puerto Rico is slightly 

higher than in the USA.11   These statistics on completed suicide are probably 

underestimated.17-20  

 

Suicide Attempts 

Suicidal ideation, suicidal threats, and suicide attempts among children and adolescents 

are more common than the completed act.18 The ratio of attempted suicide to completed 

suicide has been estimated at from 50:1 to 120:1.  Attempts are very common among 

adolescents.  Between 1996 and 2000, two thirds of all suicide attempts in China were 

among those aged 15-34.14 In the USA, between 3-9% of adolescents students attempt 

suicide each year.21-24 These prevalences have remained relatively unchanged over ten 

years (see Figure 1.1).  Information regarding suicide attempts among Puerto Ricans is 

sparse.  In one study among children and adolescents 9 to 17 years old residing in the San 

Juan metropolitan area in 1990, 5.2% reported attempting suicide at least once in their 

lifetime.25 

 

Suicidal Ideation 

Suicidal ideation is a more common event than other suicidal behaviors such as suicide 

attempt or completed suicide.1 However, the extent of suicidal ideation is not clear, since 

it is more difficult to measure than attempted or completed suicides.  Studies among 

adolescent student populations published after 1985 suggest that between 3.5-52.1% of 

the students had suicidal thoughts (suicidal ideation).1  These large differences in the 

estimates may be due to different definitions used or the different reference periods in the 

studies.1 In the USA, approximately 5.2% of children and adolescents aged 9-17 

expressed suicidal ideation in the early 1990’s.23 More recently, approximately 16.9% 
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adolescent students in the USA reported having seriously considered attempting suicide 

in the previous year and 16.5% had made a specific plan to attempt suicide.  However, 

unlike suicide attempts, prevalence of suicidal ideation among students in grades 9-12 

has significantly decreased in the last decade (see Figure 1.1).24 Information regarding 

suicidal ideation among Puerto Ricans is also sparse.  In the previously mentioned study, 

approximately 25.8% of children and adolescents 9 to 17 years old residing in the San 

Juan metropolitan area in 1990 reported ideation in the last six months.25 

 

 

ETIOLOGY 

Some psychological mechanisms for suicidal behavior have been described.  These 

mechanisms resemble those frequently implicated in other forms of self-destructive 

behavior like alcoholism and reckless acts.2 For example, traumatic childhood 

experiences, particularly the distress of a broken home or parental deprivation, are more 

common among those with self-destructive behavior.  

 

Suicidal acts usually result from multiple and complex reasons.  The main factors include 

mental disorders (mainly depression), social factors (losses, divorce), personality 

abnormalities (aggression), and physical disorders.2 Depression, one of the most 

important risk factors for suicide, may be precipitated by social factors (such as disputes 

with parents) or by physical disorders (cancer, heart disease, sexually transmitted 

disease).18, 25-31 Alcohol intensifies a depressive mood swing and reduces self-control, so 

it can predispose to suicidal acts. 

 

Depression is one of the core affective components of mood disorders, which are the 

most prevalent of psychiatric disorders.2 Mood disorders are a group of heterogeneous 

and typically recurrent illnesses that are characterized by pervasive mood disturbances, 

psychomotor dysfunction, and vegetative symptoms.  The role of heredity in the etiology 

of these disorders is uncertain.  However, the final common pathway of mood disorders is 

believed to be impaired limbic-diencephalic (brain) function.  There also appears to be 

dysregulation of cholinergic, catecholaminergic (noradrenergic or dopaminergic), and 
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serotonergic (5-HT) neurotransmission.  Abnormal levels of neurotransmitters (and their 

metabolites) from the noradrenergic, serotonergic, cholinergic, and dopaminergic systems 

have been detected in depressed patients.29 

 

Many neurologic and psychiatric diseases are caused by pathologic over- or under-

activity of neurotransmission.29 Many drugs can modify neurotransmission; some 

(hallucinogens) cause adverse effects and some (antipsychotic drugs) correct pathologic 

conditions.  A neurotransmitter is a chemical that is selectively released from a nerve 

terminal, interacts with a specific receptor on an adjacent structure, and, if received in 

adequate amounts, elicits a specific physiologic response.  Many chemicals act as 

neurotransmitters. There are at least 18 major neurotransmitters, one of which is 

serotonin.  Serotonin dysfunction appears to be one of the biochemical factors in suicide, 

and prophylaxis with lithium (which stabilizes the serotonin system) is effective in 

suicide prevention. 

 

Other biochemical abnormalities associated with depressive disorder include: cortical 

hypersecretion, dexamethasone nonsuppression, hyposecretion of growth hormone in 

response to an insulin challenge, hypersecretion of growth hormone during sleep, 

functional and structural brain imaging changes, and sleep electroencephalographic 

abnormalities.29   

 

 

CONCEPTUAL MODELS 

An adolescent is a person who, while no longer a child, is still not an adult.  In most 

Western societies, adolescence is roughly equivalent to the term “teen”, and it spans 

approximately the ages between 13 and 18 years old.  This period is a transitional phase 

of growth and development that occurs between childhood and adulthood during which 

the child undergoes a sequence of significant biochemical, psychological, and physical 

transformations.  He/she adopts patterns of behavior that may have long-term 

consequences for his/her health and quality of life.  Some of these behaviors put the 

adolescent at risk for negative consequences.   
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Research studies of suicidal behavior among adolescents have identified a number of risk 

and protective factors associated with these problems.  These factors interrelate with each 

other in complex ways; no single factor can explain suicidal behavior.  Several 

conceptual models can be used as a reference when studying suicidal behavior. They all 

provide theoretical ways to group variables, and give us insight into the interactions 

among the risk characteristics.  The models examined as background for this research 

were: the ecological model (which groups variables in individual, relationship, social, 

cultural, and environmental levels), Richard Jessor’s conceptual model of risk behavior 

(which mentions risk and protective factors, risk behaviors, and risk outcomes), Annette 

L. Beautrais’ conceptual model (which deals with domains of risk factors for suicide and 

suicide attempt), and the Hawkins and Catalano theoretical framework of risk and 

protective factors.  Only Jessor’s and Beautrais’ models explicitly include suicide as a 

specific outcome within their conceptual models, although Hawkins and Catalano include 

violence as a health and behavior outcome (and suicide is a type of violence).  The 

questionnaire used in the survey analyzed for this dissertation was developed under the 

conceptual framework of the Hawkins and Catalano model of adolescent health and 

behavior problems.  However, the characteristics of all the models will be discussed.   

 

Ecological Model 

An ecological model (see Figure 2.2) was first introduced in the late 1970’s to better 

understand the multifaceted nature of violence.1 It has been applied to child abuse, youth 

violence, intimate partner violence, and abuse of the elderly.  This model states that 

violence results from a complex interplay of several factors that can be grouped in the 

following levels:  individual, relationship, social, cultural, and environmental.   

 

The first level (individual) seeks to identify the individual’s biological, demographic, and 

physical factors that impact on his/her behavior.  Some examples of factors classified 

under this level include: low educational attainment, substance abuse, and history of 

abuse.  The second level (relationship) explores proximal social relationships, for 

example, relations with peers and family.  The third level (community) examines the 

community contexts into which those social relationships are embedded, for example, 



 34

school and neighborhood.  The last level (societal) examines the larger societal factors.  

Some examples include those factors that create an acceptable climate for risk behaviors, 

cultural norms, attitudes that regard suicide as a matter of individual choice and not a 

preventable act, policies, etc.   

 

 

 

 

 

 

 

 

 

Multiple factors interact within each level and outwards towards broader contexts.  The 

links between suicidal behavior and all the factors under study, and the interaction of 

these factors in all of these levels, suggest that we need to address these factors across the 

various levels of this ecological model. 

 

Alternative theoretical models have been developed to study suicidal behavior, but all are 

adaptations of the main grouping of characteristics first introduced in the ecological 

model.   

 

Richard Jessor’s Conceptual Model 

Early work on adolescent risk behaviors, often termed “problem behaviors”, traditionally 

studied behaviors that involved transgressions of the law and norms and that usually 

brought social sanctions, such as drug and alcohol use.32  Today, the study of risk 

behaviors includes other domains of adolescent activity that also compromise healthy 

development, such as lifestyles and the environment.  Richard Jessor sought to capture 

some of these new trends in thinking about adolescent risk behavior. Figure 2.3 portrays 

the interrelation of several variable domains using a generic conceptual framework he 

developed in 1992.32 The model attempts to represent the relationships between different 

Individual Relationship Community Societal 

Figure 2.2. Ecological Model for Understanding Violence 

Source: Krug EG, Dahlberg LL, Mercy JA, eds.  World Report on   
Violence and Health. Geneva, World Health Organization; 2002.  
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risk and protective factors grouped in different multilevel domains and their joint 

influence on adolescent risk behaviors, risky lifestyles, and different health/life-

compromising outcomes, one of which is depression/suicide.   

 

In Jessor’s model, risk and protective factors are grouped into several domains: 

biology/genetics, social environment, perceived environment, personality, and behavior.  

The model also includes a domain of adolescent risk behaviors/lifestyles (divided into 

problem behaviors, health-related behaviors, and school behaviors), and health-

compromising outcomes (divided into health, social roles, personal development, and 

preparation for adulthood).  In the model, a series of arrows represent the interaction 

between the factors and behaviors, thus creating a web of causation for these health/life-

compromising outcomes.  Depression/suicide is classified as a “personal development” 

health/life-compromising outcome in this model. 

 

As we can appreciate from this complex model, a variety of factors need to be considered 

when studying determinants of different health/life-compromising outcomes.  

Understanding the complex relationships between the variables, and their association 

with suicide, is what will be required to better understand this problem.   

 

Annette L. Beautrais’ Conceptual Model 

Figure 2.4 describes the contributions of several domains of risk factors for suicide and 

attempted suicide in a conceptual model published in 2000 by Annette L. Beautrais, who 

also attempted to capture some of the trends in thinking about risk for suicidal behavior 

in young people.33 According to this model, suicidal behaviors (suicide and suicide 

attempt) appear to be a consequence of adverse life sequences in which multiple risk 

factors from several domains combine to increase the risk of suicidal behavior.  The 

model derives from the author’s evaluation of research studies which suggested that 

“suicidal behaviors in young people are frequently, although not invariably, the end-point 

of adverse life sequences in which multiple risk factors combine to encourage the 

development of suicidal behaviors”. 
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Figure 2.3. Richard Jessor’s Conceptual Framework for Adolescent Risk Behavior: 
Risk and Protective Factors, Risk Behaviors and Risk Outcomes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 Source: Jessor R, ed.  New Perspectives on Adolescent Risk Behavior.  New York, NY: Cambridge University Press; 1998.
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Figure 2.4. Annette Beautrais’ Conceptual Model of Domains of Risk  
Factors for Suicide and Suicide Attempt among Young People 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This model groups risk factors in several domains: (1) genetic and biologic factors, (2) 

social and demographic factors, (3) family characteristics and childhood experiences; (4) 

personality traits and cognitive styles, (5) environmental factors, and (6) psychiatric 

morbidity.  Two of the domains (genetic and biologic factors; personality traits and 

cognitive styles) refer to individual vulnerabilities.  They include those personality 

characteristics, genetic backgrounds or biological predispositions that increase the risk 

for suicidal behavior.   A third domain (social and demographic factors) refers to 

variables related to social and economic disadvantages that increase the risk for suicidal 

behavior.  It includes the socioeconomic status of the family and the educational 

achievement of its members, among others. Another domain (family characteristics and 

childhood experiences) refers to exposure to childhood and family adversity.  It includes 

variables such as parental psychopathology, family discord, impaired parenting, abusive 

experiences, and other family dysfunctions that increase the risk for suicidal behavior.  

One other domain (environmental factors) refers to exposure to a variety of stressors and 

adverse circumstances that increase the risk for suicidal behavior.  It includes exposure to 
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adverse life events (interpersonal losses, conflicts, disciplinary problems, etc.), media 

publicity that encourages suicidal behavior, imitative suicidal behavior, and accessibility 

to means to commit suicide.  The last domain (psychiatric morbidity) refers to mental 

disorders, particularly with mood and substance use disorders, and antisocial or conduct 

disorders which increase the risk for suicidal behavior.  It also includes comorbidities, 

previous suicide attempts, and previous psychiatric care.  

 

Beautrais’ model assumes the existence of several correlated sets of risk factors which 

determine the adolescent’s vulnerability to suicide or suicide attempt.  These sets of 

factors have contributed both indirectly and directly to an adolescent’s risk of suicidal 

behavior.   Although the model suggests an excellent way of synthesizing current 

knowledge about risk factors for suicidal behavior among adolescents, whether factors 

associated with suicide are similar to those associated with suicide attempts remains to be 

tested.  Many researchers hold that suicidal ideation, suicide attempts, and completed 

suicides are related but separate phenomena.  Thus, it may be important to study each 

separately.34 

 

Hawkins and Catalano’s Theoretical Framework 

In the 90’s, J. David Hawkins and Richard F. Catalano developed a self-report survey 

instrument, the Student Survey of Risk and Protective Factors and Prevalence of Alcohol, 

Tobacco & Other Drug Use, for prevention needs assessment among adolescents aged 

11-18.35-36 This instrument measures a broad array of risk and protective factors 

previously identified in prospective longitudinal research as associated with adolescent 

health and behavior problems, including substance abuse, mental health disorders, 

delinquency, violence, teenage pregnancy, and dropping out of school.  The survey 

measures these factors across multiple ecological domains (community, school, family, 

peer, and individual), and also measures health and behavior outcomes including 

substance use, violence and delinquency.  The objective of this new instrument was to 

enable risk and protection focused prevention planning specific to each community’s 

unique profile, i.e., “to help prioritize specific risk and protective factors in specific 

populations as targets for preventive intervention”.35-36   



 39

Questions in the Student Survey of Risk and Protective Factors and Prevalence of 

Alcohol, Tobacco & Other Drug Use were grouped into over thirty scales or factors, and 

were considered to be risk factor constructs.  The scales varied in the number of items.  

Table 2.1 lists the scales (categorized as risk or protective) and outcome measures 

identified in the 2004 survey.  These scales have been shown to predict adolescent 

antisocial behavior (including delinquency, substance abuse, and violence), which make 

them valuable tools for assessing prevention needs and for planning strategic 

prevention.35, 37 

 

The conceptual models described above share several similarities.  Since they are all 

adaptations of the ecological model, variables are grouped in different levels or domains.  

However, some of the models classify the variables which were originally from only one 

domain into several domains.  For example, Jessor’s model separates variables from the 

individual domain (ecological model) into five domains:  biology/genetics, personality, 

behavior, risk behavior lifestyles, and health compromising outcomes.  Beautrais 

segregates psychiatric morbidity from the individual domain.  Also, depending on the 

model, family variables can be grouped with peer variables (ecological, and Hawkins and 

Catalano models) or with social environment (Jessor).  Likewise, school variables can be 

grouped with individual variables (Jessor) or with community variables (ecological; 

Hawkins and Catalano).  No two models include the same set of variables, thus they all 

need to be evaluated when examining suicidal behavior. 
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Table 2.1.  Risk and Protective Factors by Domain in 
Hawkins and Catalano’s Theoretical Framework 

                    Risk Factors Protective Factors 
 

COMMUNITY DOMAIN 
• Low neighborhood attachment 
• Community disorganization 
• Transitions and mobility  
• Perceived availability of drugs 
• Perceived availability of handguns 
• Laws and norms favorable to drug use 

• Opportunities for prosocial 
involvement 

• Rewards for prosocial involvement 
  

  
SCHOOL DOMAIN 

• Academic failure 
• Low commitment to school 

• Opportunities for prosocial 
involvement 

• Rewards for prosocial involvement 
 

FAMILY DOMAIN 
• Family history of antisocial behavior 
• Poor family management 
• Family conflict 
• Parental attitudes favorable towards drug use 
• Parental attitudes favorable to antisocial behavior 

• Attachment 
• Opportunities for prosocial 

involvement 
• Rewards for prosocial involvement 

 
PEER-INDIVIDUAL DOMAIN 

• Rebelliousness 
• Gang involvement  
• Perceived risk of drug use 
• Early initiation of drug use 
• Early initiation of antisocial behavior 
• Favorable attitudes towards drug use 
• Favorable attitudes towards antisocial behavior 
• Sensation seeking 
• Rewards for antisocial involvement 
• Friends’ use of drugs 
• Interaction with antisocial peers 
• Intentions to use 

• Interaction with prosocial peers 
• Belief in the moral order 
• Prosocial involvement 
• Rewards for prosocial involvement 
• Social skills 
• Religiosity  

 
OUTCOME MEASURES 

o Depression 
o High substance use frequency 
o Substance use frequency 
o Antisocial behavior 
o Antisocial behavior frequency 
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RISK AND PROTECTIVE FACTORS 

In this next section, a review of the literature on protective and risk factors for both 

suicidal behaviors is presented.  First, several key studies that provide the most relevant 

information about suicidal behavior among adolescents are described.  In the United 

States, the Youth Risk Behavior Surveillance System (YRBSS) is a national school-based 

survey conducted by CDC that monitors six categories of priority health-risk behaviors.  

It also includes state and local school-based surveys conducted by state and local 

education and health agencies.  Surveys are conducted among students between 9th and 

12th grade.  The National Longitudinal Study of Adolescent Health (NLSAH) is a school-

based longitudinal nationally representative study of the health-related behaviors of 

adolescents between 7th and 12th grade and their outcomes in young adulthood.  It seeks 

to examine how social contexts (families, friends, peers, schools, neighborhoods, and 

communities) influence adolescents' health and risk behaviors. NIMH’s Methods for the 

Epidemiology of Child and Adolescent Mental Disorders (MECA) Study is a collaborative 

study conducted to develop methods for surveys of mental disorder and service utilization 

in unscreened population-based samples of youths 9 through 17 years of age. 

 

In Puerto Rico, the unpublished Epidemiologic Study about Psychopathology and its 

Relationship with Suicide Ideation and Attempt in Children and Adolescents 9 to 17 

Years Old from the San Juan Metropolitan Area, Puerto Rico, for 1990 (non-clinical 

sample) used the Diagnostic Interview Schedule as the assessment tool.  The Health 

Services to Adolescents Project or the Adolescent Suicide Prevention Project was a study 

conducted among adolescents 11-19 years old in Puerto Rico, and  another study was 

conducted in a clinical sample of adolescents aged 13-18 in one mental health clinic. 

 

Socio-Demographic Characteristics 

Risk factors for suicidal behavior among adolescents include being female, 15 years old 

or younger, of low socioeconomic status, and Hispanic. 18, 28, 21, 22, 31, 39-41 Gender is one of 

the most important predictors of suicidal behavior in the USA, particularly among 

adolescents.38 Adolescent females are more likely to report suicidal ideation and suicide 

attempts, but completed suicide is more commonly reported among males.3, 9, 15, 18, 21-23, 28, 
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30-31, 38-39 Female students are 2.2-3.2 times more likely to report a suicide attempt, 

particularly if the girls are white or Hispanic. 21, 31, 39 Similar results have been found in 

Puerto Rico. 40-41 This gender difference in suicidal behavior is not seen during 

childhood.38 

 

When studying suicidal behavior, it is important to study gender, not only because it is 

one of the most important predictors of suicidal behavior, but also because males and 

females are prone to different mental disorders and risk factors for suicide attempt.31, 38 

Females are more likely to be diagnosed as suffering from a depressive, eating or panic 

disorder, while males are more likely to be diagnosed as suffering from a paraphilia 

(sexual deviation), conduct or explosive disorder.  Even if males and females exhibit 

similar forms of a psychological problem such as suicidal behavior, women’s problems 

are frequently perceived as personal  (and dealt with through the mental health care 

system), while men’s problems are seen as social , i.e., an indication of cultural, 

economic or social problems and are dealt with via social programs and the legal 

system.38 

 

Mean age among adolescents who attempt suicide has been found to be significantly 

lower (15 years) than the age of those who have never made an attempt.21, 41 Several 

studies have shown increased rates of suicidal behavior among those from lower 

socioeconomic status.18, 28 Low socioeconomic status is also a major risk factor for 

childhood psychopathology, an important risk factor for suicidal behavior.  Suicide 

attempts are more common among adolescents with parent(s) who receive welfare.21 

 

In the USA, gender differences in rates of non-lethal suicidal behavior seem not to be 

uniform across ethnic groups.38 According to the 2003 Youth Risk Behavior Surveillance 

System, Hispanic students (18.1%) were more likely to seriously consider attempting 

suicide than white (16.5%) and black students (12.5%).22 However, in some studies 

suicide attempts have been more common in white girls.21  
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Individual Characteristics and Behaviors 

Individual characteristics considered to be risk factors for suicidal behavior among 

adolescents include a history of previous suicidal attempts, mental disorders (particularly 

depression, substance use, and antisocial behaviors), violence, history of abuse, sexual 

activity, poor physical health, weight dissatisfaction, and stressful life events. 3, 18-23, 25-31, 

33-34, 39-45 Religious identity has been found to be a protective factor. 

 

A history of previous suicide attempts is one of the strongest predictors for attempted 

suicide, particularly among adolescent Hispanic boys and white girls.19, 21 In Puerto Rico, 

about half (46%) of the adolescents who made a suicide attempt had two or more 

previous attempts.41 Most of these attempts were planned, and occurred while the 

adolescent was alone, usually at night.     

 

Among the strongest risk factors for youth suicide are mental disorders (especially 

affective/mood disorders, substance use, and antisocial behaviors), and a history of 

psychopathology.33 Several studies indicate that over 90% of all youthful suicide victims 

have suffered from at least one major psychiatric disorder, most commonly affective 

disorders (which encompass major depression and manic depressive illness) or substance 

abuse.28 Suicidal attempts have been associated with depressed mood and negative self-

evaluation.20, 28, 31  

 

Most studies agree that depression is an important feature of suicidal behavior among 

adolescents.18, 28, 30-31 It has been associated with a higher risk of suicide and risk-taking 

behavior in adolescence, particularly among females.25-27, 29 Suicidal ideation has been 

associated with several specific symptoms of depressive disorder: depressed mood, 

negative self-image, hopelessness, insomnia, poor concentration, anhedonia (the absence 

of pleasure or the ability to experience it), guilt, low energy, poor appetite, and social 

withdrawal.20 Depression has also been linked with psychoactive substance abuse; it can 

be a biologic effect of chronic substance abuse.42 
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Vulnerability to depression, and to other psychiatric disorders, involves the interplay of 

different forces, including genetic, biochemical, and psychosocial/ environmental.  There 

is evidence of a strong genetic component and heritability operating in the transmission 

of major depression, even though 1/3 to 1/2 of children develop depression in the absence 

of family history.29 Stressful events can precipitate depression in these children with no 

inherited susceptibility, but those with inherited vulnerability are more likely to develop 

depression.  Suicide victims usually had a psychiatric disorder for a considerable period 

(usually over 36 months) before committing suicide.  Also, a history of mental health 

treatment (emotional/psychological counseling in the last year) has predicted attempted 

suicide among adolescent students, particularly among girls.21 Having suicidal thoughts 

has been considered to be an unambiguous indicator of adolescent psychopathology.34  

 

Conduct disorders (truancy, membership in gangs, lying, stealing, and violence) and 

antisocial behavior (carrying guns, selling illegal drugs, stealing or trying to steal a motor 

vehicle, being arrested, or taking a gun to school) have also been associated with suicidal 

behavior among adolescents.20, 39 In Puerto Rico, adolescents in the mental health clinic 

who attempted suicide presented a series of behavioral problems, perceptual and thought 

problems, and affective, somatic, behavioral manifestations.41 Approximately 22% 

presented behavioral problems (abuse, school absenteeism, marital problems, fights, 

running away from home, problems with in-laws, and school problems-grades).  

 

An increasingly important area regarding mental health is the co-occurrence of addictive 

disorders with mental disorders.3, 28 Substance abuse (alcohol and drugs) has been 

associated with suicidal behavior among adolescents.20-21, 28, 31, 42 However, some studies 

suggest that substance abuse was more likely to be a risk factor for suicide if co-

occurring with an affective illness.28 Marijuana use (adjusting for the presence of a mood, 

anxiety or disruptive disorder) has been associated with suicidal ideation and attempts 

among children and adolescents aged 9-17 in the USA.23 Psychoactive substance abuse 

appears to be associated with a greater frequency and repetitiveness of suicide attempts 

and greater suicidal ideation among adolescents.42 This is of note since, as the prevalence 
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of substance use has increased in the last few decades, so has the proportion of 

adolescents who attempted suicide that abused psychoactive drugs.   

 

Alcohol use and abuse, current smoking, and regular cigarette and smokeless tobacco use 

have also been associated with both suicide attempts and suicidal ideation among 

adolescents.20-21, 23, 31, 42-43 Chronic substance abuse might lead to disruption of social 

relationships, which in turn produce social isolation and hopelessness.42 Pessimism, 

hopelessness, and impulsivity have been associated with suicide in adults, and in some 

studies, hopelessness was more highly correlated with suicidal behavior than 

depression.20  

 

The emotional well-being of the adolescent (feeling loved and wanted, happy; not 

depressed, sad, lonely; like herself/himself; hopeful about the future) has been found to 

protect against attempted suicide among adolescent students.21, 27 Female students, in all 

ethnic groups and grades, are significantly more likely to report having felt so sad and 

hopeless almost every day for 2 or more weeks in a row in the last year that they stopped 

doing some usual activities.22 Hispanic students are significantly more likely to report 

feeling sad or hopeless than black and white students.22 

 

A history of violence victimization (having witnessed or been a victim of a shooting, 

stabbing or assault in the past year) and violence perpetration (having a physical fight, 

injuring someone, being in a group fight, threatening someone with a weapon, using a 

weapon in a fight, history of carrying weapons to school or shooting or stabbing someone 

in the past year) have been found to predict attempted suicide among adolescent 

students.21, 23, 31, 45 A history of carrying weapons to school has been found to predict 

attempted suicide among boys.  A history of emotional/verbal, physical and/or sexual 

abuse has been associated with suicidal behavior among adolescents in several studies.20, 

28, 39-40 The association of reported suicidal behavior is stronger when both abuse and 

molestation occur.39  
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Furthermore, physical fighting and sexual activity have been associated with suicidal 

ideation among children and adolescents aged 9-17 in the USA after adjusting for the 

presence of a mood, anxiety or disruptive disorder.23 Suicidal and fighting behaviors have 

similar risk factors such as aggressiveness, impulsivity, substance use, depression, and 

hopelessness.  Additional research is needed to examine the relationship between these 

behaviors.  Sexual activity, substance use before last sexual activity, ever having a 

sexually transmitted disease, and same gender sexual experiences have also been 

associated with suicide attempts among pre-adolescent students.31  

 

The presence of a chronic physical illness or hypochondriacal preoccupation with illness 

are also important factors in suicide.19 A history of somatic symptoms (frequency of 

headaches, stomach aches, fatigue, weakness or feeling sick in the past year) has been 

found to predict attempted suicide among adolescent female students.21 Poor physical 

health is strongly associated with depression, a very strong factor in suicidal behavior.29 

Poor perceived general health has been found to predict attempted suicide among 

adolescent students.21 Weight dissatisfaction has also been found to predict attempted 

suicide only among Hispanic and white girls.21  
 

There is some evidence that suicidal ideation/attempts are associated with stressful life 

events among children and adolescents.23 It has been suggested that it may not be the 

amount of stress experienced by the adolescent that predicts suicide intent, but rather the 

manner in which stress is handled (coping ability).27 Among adolescents, suicidal 

behavior is often triggered by several immediate stresses that are perceived in crisis 

proportions.20 Interpersonal loss (such as the loss of a sibling or other family member), 

especially among substance abusers, has been associated with suicidal behavior and 

suicide in several studies, including one in Puerto Rico.28, 40 Events that might precipitate 

suicidal attempts can include seemingly minor rebuffs to severe circumstances such as 

separation, loss (of love, support), or the death of a parent.19 These losses and separations 

include death, illness, and hospitalization.  However, several studies find no evidence that 

parental loss is associated with suicidal behavior.18  
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In a study in Puerto Rico, most (70%) adolescents who made a suicide attempt presented 

moderate or severe life stressors.41 Severity of these stressors was significantly associated 

with an increase in the number of attempts.  Severe life stressors included: rape, multiple 

deaths, prostitute mother, murder of a close relative, abandonment by mother, father in 

jail, seduction attempt, pregnancy, death of father, marriage, divorce, and death of 

grandmother.  Moderate stressors included:  frequent fights with parents, academic 

difficulties, parent’s separation, birth of siblings, economic problems, physical illnesses, 

mother’s multiple unions, alcoholic or drug addict father or siblings, surgery, physical 

aggression among parents, and learning problems.  A recent move and loss of something 

very valuable have also been associated with suicidal behavior and suicide in several 

studies.28, 40  

 

Some studies suggest that religious factors may have a similar role for adolescent suicide 

as for adult suicide, with suicidal behavior less common among Catholics than in 

Protestants in some but not all studies.18, 41, 44 It has been suggested that this religious 

difference in risk could relate to belief systems, but it may also be related to the 

emotional outlets provided by religious practices.44 Protestants have been shown to report 

more depressive symptoms than Roman Catholics, and depression is associated with 

suicidal behavior.44 Furthermore, religious identity (praying frequently, viewing self as 

religious, affiliation with a religion) has been found to protect against attempted suicide 

only among white adolescent male students.21  

 

School Domain 

Factors related to school are thought to be of considerable importance since adolescents 

spend more time within school than elsewhere.  The school has replaced the mother 

(whose role was to integrate faith and morals) as the main educator of children.44 

However, in public schools this education does not include religious and moral education.   

Risk factors for suicidal behavior in this domain include lower grade, a history of school 

problems, and poor school performance.  Protective factors include high grade point 

average (GPA) and parental school expectations. 
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In the USA, the proportion of students that seriously considered attempting suicide 

(ideation) is similar in grades from 9th to 12th. 22, 39 However, the proportion of students 

that attempted suicide in the previous year decreases with school grade.  A history of 

school problems (how often had trouble paying attention and getting homework done in 

the current school year) was found to predict attempted suicide in adolescent students.21 

Most studies report that suicidal adolescents show poor school performance.18, 31 In 

Puerto Rico, adolescents who attempted suicide evidenced a higher degree of academic 

delay.41  

 

Grade point average in the most recent reporting period (English, math, history/ social 

studies, and science) has been found to protect against attempted suicide among 

adolescent male students.21 Parental school expectations (parents’ expectations for the 

student to complete high school and college) has been found to protect against attempted 

suicide, but only among white boys. 

 

Peers Domain 

Risk factors in this domain include interpersonal problems involving family, friends and 

teachers, and low instrumental and social competence.  As children grow into 

adolescence, they strive to develop their individual identities and go beyond their family 

setting to a world filled with friends, romantic relationships, and expectations.29 They try 

to go from depending on their parents to developing their own emerging identities.  

Social acceptance by their peers, and conformity with them, thus becomes a bridge 

between the two.  This process is accompanied by an undercurrent of sadness (resulting 

from the separation) which is commonly manifested by tension, but it can also precipitate 

depressed mood.   

 

One of the characteristics found among many persons of all ages that have committed 

suicide seems to be their inability to create or maintain a supportive social network.46 

This network can be defective or absent due to many reasons:  bereavement, other losses, 

psychiatric disorders, other external reasons, self-inflicted reasons, etc.  Out-of-home 

relationships, peer relationships, and maintenance of self-esteem are also important 
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factors that might precipitate suicidal behavior.20 Establishing supportive social 

interactions could be a factor that might stabilize, that might be helpful in preventing 

suicidal behavior.20  

 

Interpersonal problems involving parents, siblings, teachers, and friends (such as 

problems with their boyfriends/ girlfriends), particularly among persons with depressive 

disorders, should be considered as important potentiating factors for suicidal risk.20, 28 

Problems with their boyfriends/girlfriends and having a same-sex romantic attraction 

have been found to predict attempted suicide among adolescent students.21, 41  

 

Low instrumental and social competence has also been associated with suicidal ideation 

and attempts (even after adjusting for the presence of a mood, anxiety or disruptive 

disorder) among children and adolescents aged 9-17 in the USA.23 Furthermore, suicidal 

behavior by a friend (having a friend attempt or complete suicide) has been found to 

predict attempted suicide among adolescent students, especially among black or white 

girls.21  

 

Family Domain 

Risk factors in this domain include family dysfunction or discord, problems with their 

family, poor family environment, low parental monitoring, lack of support, family 

rigidity, marital discord, suicidal behavior by a family member, having a large family, 

broken homes, parents with low education level, parental delinquency, and parental 

psychopathology.  Protective factors include perceived family connectedness. 

 

The role of family factors in suicidal behavior is not clear.  In some studies, family 

factors appear to play a role in suicidal behavior by increasing the vulnerability of the 

adolescent.18 Family dysfunction or discord (for example, fights or discussions among 

family members) has been associated with suicidal behavior and suicide in several 

studies.28, 40-41 In Puerto Rico, most of the adolescents who had suicidal ideation or 

suicide attempts reported arguments in their homes, mostly with their mothers, and 

usually regarding parental permission to go out or regarding studies.40  
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One of the main motivations for a suicide attempt expressed by adolescents is problems 

with their family, particularly with their parents.27, 41 Most adolescents who had suicidal 

ideation or suicide attempts presented these behaviors when they had problems with a 

family member that lived or not in the same house.40 Most of these adolescents solve 

problems with family members in dysfunctional ways:  31.3% ignore the problem, 28.1% 

use hitting and yelling, and 20.3% do not try to solve the problems.  Furthermore, it is 

significant that 14.3% of the adolescents report that their parents or guardians use them as 

intermediaries when there are problems between the adults, and 6.3% indicate that their 

parents do not take into consideration the adolescent’s opinion.  However, a third (34.9%) 

of the adolescents are not interested in intervening.  

 

In the USA, having a poor family environment and having low parental monitoring have 

been found to be associated with suicidal ideation/attempts among children and 

adolescents aged 9-17, even after adjusting for the presence of a mood, anxiety or 

disruptive disorder.23 Low support, lack of a supportive family network, family 

functioning (mother’s and children’s perception of the quality of the family 

environment), interpersonal discord with parents and high or moderate level of family 

tension at their homes have also been associated with adolescent’s suicidal behavior.19, 28, 

40, 47 Findings indicate that family functioning mediates the relationship between maternal 

depression history and adolescent suicide symptoms.  Also, most of the adolescents who 

had suicidal ideation or suicide attempts, reported their parents or guardians make them 

feel that life has no meaning.40 

 

Marital discord has also been identified as risk factor for suicidal behavior, and as a 

major risk factor for childhood psychopathology.18 Not having an intact family, having a 

single-parent family, and having large families and overcrowding have been associated 

with suicide and suicidal behavior among adolescents in several studies.18, 21, 25, 28, 41 

However, perceived parent and family connectedness (closeness to parents, perceived 

caring by parents, satisfaction with the relationship with parents, feeling loved and 

wanted by family members) have been found to be protective against suicide attempts 

among students.21  
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Family rigidity, i.e., a family where there are inflexible relationships that do not facilitate 

functional changes in response to problems or developmental needs, has been associated 

with adolescent suicidal behavior.48  It affects suicidal ideation indirectly through its 

effect on the problem-solving abilities (problem orientation, problem definition and 

formulation, generation of alternative solutions, decision-making, and verification) of the 

adolescent.  Low adaptability has been associated with suicidal behavior and suicide in 

several studies.28 The effect of exposure to the suicide of a parent, sibling, or friend is 

conflicting.29, 49  

 

Young parental age (under age 20 at time of birth) and lower level of parental education 

have been associated with suicide and suicidal behavior in several studies. 25, 28, 40 In 

Puerto Rico, prevalence of attempted suicide among children and adolescents decreased 

as the father’s educational level increases, but increased with the mother’s educational 

level.25 Paternal delinquency, parental psychiatric history/psychopathology, and family 

history of affective disorders have also been identified as risk factors for suicidal 

behavior.18, 23, 28, 41, 47 However, the mother’s current level of depression does not predict 

adolescent suicide symptoms.  Also, findings indicate that the relationship between 

maternal depression history and adolescent suicide symptoms is mediated by negative 

family functioning.47  

 

Community Domain 

Few studies have explored the association between suicidal behavior and risk factors 

related to the community environment.  Only easy household access to guns (reported 

easy availability of a gun in the home) has been found to predict attempted suicide among 

adolescent students.21, 41  
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CONCLUSION 

Suicidal behavior among adolescents has been increasingly identified as an important 

clinical and public health problem.15, 18, 34 Suicidal ideation and attempts are difficult to 

predict, but several risk factors across several domains have been identified, and 

theoretical models have been developed to integrate our understanding of the relationship 

between these diverse domains and suicide risk.31, 50-51 Despite our emerging knowledge 

of risk, few studies have explored risk factors among Hispanics, especially among Puerto 

Ricans, despite evidence that risk profiles and patterns do differ by ethnicity.  This lack 

of information is of particular concern in the United States since it is expected that by 

2020 Hispanics will be the largest racial/ethnic minority population in the USA, 

representing 17% of the population.16 Augmenting our ability to identify factors and 

behaviors associated with suicidal behavior will allow us to provide health care workers 

with a list of those “early warning signs” that can guide us in our prevention activities.  

The subsequent chapters of this dissertation use Hawkins and Catalano’s theoretical 

model to assess risk of attempt and ideation in Puerto Rican middle and high school 

students since the questionnaire was developed following their proposed variables and 

scales. 
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CHAPTER III 

 
PREVALENCE, SOCIO-DEMOGRAPHIC CORRELATES AND SPATIAL 

DISTRIBUTION OF SUICIDAL BEHAVIOR AMONG ADOLESCENT 
STUDENTS IN PUERTO RICO, ACADEMIC YEARS 2002-03 AND 2003-04 

 

 

ABSTRACT 

Background:  Suicide is a leading cause of death among adolescents in many countries.  

Suicidal behavior also includes suicidal ideation and attempted suicide. The magnitude of 

suicidal behavior has been difficult to establish due to the lack of data, particularly 

among Hispanics.  Little is known about the magnitude of the problem in Puerto Rico.  

The objectives of this study were to estimate the prevalence of suicidal ideation and 

attempts among students, to determine the association between suicidal behaviors and 

socio-demographic characteristics, and to determine if there are spatial clusters in the 

prevalence of suicidal behavior among Puerto Rican teenagers.    Methods:  This study is 

a secondary analysis of the "Consulta Juvenil VI" survey, an island-wide bi-annual cross-

sectional survey.  The sample (n=55,227) was selected using a multi-stage stratified 

cluster sampling design, and is representative of all 7th-12th grade public schools students 

in Puerto Rico.  Weighted prevalence estimates for suicidal behavior were calculated.  

Multiple logistic regression analyses were performed to assess the strength of the 

association between each suicidal behavior and socio-demographic variables.   Multiple 

linear regression models adjusted for spatial dependence were evaluated to determine 

which municipality-level characteristics were associated with the prevalence by 

municipality of each suicidal behavior.  Results:  Approximately 15.7% of the students 

reported suicidal ideation, and 12.8% reported at least one suicide attempt.  Prevalences 

of both suicidal behaviors were significantly higher among females and high school 

students, among those who did not live with both parents, among those not born on the 
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island, and among those whose mothers had not finished high school.  Prevalences of 

ideation and attempts were highest in the southeastern and eastern municipalities of the 

island.  A high proportion of the students who reported suicidal ideation (75.5%) also 

reported suicide attempts.  Prevalence of self-reported depressive symptoms was the only 

characteristic in the adolescent’s spatial environment found to be a possible explanation 

for the spatial clustering of both suicidal behaviors.  Conclusions:  Effective strategies 

for the prevention of suicidal behavior among adolescents should target these high risk 

groups, particularly in the high-risk geographic areas identified. 

 

 

INTRODUCTION 

Suicidal behavior among adolescents, especially suicide attempts and completed suicides, 

has been increasingly identified as an important clinical and public health problem.1-3 

Suicidal ideation, suicidal threats, and suicide attempts among children and adolescents 

are more common than the completed act, and represent an important dimension of the 

suicide continuum.3 In many countries, suicide is among the top ten leading causes of 

death among adolescents.2,4-7 In Puerto Rico, it is the 8th leading cause of death in the 10-

14 year old age group and the 6th leading cause of death in the 15-19 year old group.8  

 

Few countries have reliable information on non-fatal suicidal behavior (i.e., suicidal 

ideation and attempts) due to the difficulty of collecting information.9 It is estimated that 

only 25% of those who attempt suicide seek medical assistance, and these cases are not 

necessarily the most serious ones.  Thus, as with many conditions, cases that we are able 

to identify are just the tip of the iceberg.  The majority of the suicidal individuals remain 

unidentified.  In the USA, 3-9% of adolescent students reporting attempting suicide each 

year.10-13 These prevalences have remained relatively unchanged over the last ten years.  

Information regarding suicide attempts among Puerto Ricans is sparse.  In one study 

among children and adolescents 9 to 17 years old residing in the San Juan metropolitan 

area in 1990, 5.2% reported having attempted suicide at least once in their lifetime.14     
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Suicidal ideation is more common than other suicidal behaviors.9 Over the last twenty 

years, studies among adolescent student populations suggest that between 3.5% and 

52.1% of students have suicidal thoughts.  In the USA, approximately 16.9% of students 

between 9th and 12th grade reported having seriously considered attempting suicide in the 

previous year (based on self-repot from the 2003 Youth Risk Behavior Surveillance 

System).  In contrast to suicide attempts, prevalence of suicidal ideation among students 

in grades 9-12 appears to have decreased in the last decade.13 Information regarding 

suicidal ideation among Puerto Ricans is also sparse.  In the 1990 San Juan study 

described above, a total of 25.8% of children and adolescents 9 to 17 years old reported 

ideation.14 

 

Suicidal behavior varies by socio-demographic characteristics with females, adolescents 

15 years old or younger, those from lower socioeconomic status, and Hispanics at greater 

risk.2-3, 10-12, 15-23 Gender is one of the most important predictors of suicidal behavior in 

the USA, particularly among teenagers.  Females are more likely to report ideation and 

attempts, but completed suicide is more common among males.2-3, 10-12, 16-22 Similar 

results have been found in Puerto Rico.15, 23 Other socio-demographic characteristics such 

as low socioeconomic status, lower level of parental education, and a Hispanic ethnicity 

have also been associated with suicidal behavior.3, 14, 17, 23 

 

Suicide is an under-appreciated public health problem due to the lack of statistics and the 

lack of research about interventions that would allow understanding of the problem.15 The 

purpose of the present study is to gain a better understanding of suicidal behavior 

(attempt and ideation) among adolescents in Puerto Rico.  Specific aims were to estimate 

the prevalence and socio-demographic correlates of suicidal ideation and suicide attempts 

among Puerto Rican adolescent students, and to assess whether there are spatial clusters 

in the prevalence of these behaviors among 7th-12th grade public school students in Puerto 

Rico. 
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METHODS 

This cross-sectional study is a secondary analysis of data from the "Consulta Juvenil" 

survey, an island-wide bi-annual cross-sectional survey designed to monitor the 

prevalence of substance use among students in Puerto Rico.  The survey was funded by 

the Mental Health and Drug Addiction Administration (ASSMCA, by its acronym in 

Spanish) and the Puerto Rico Office of Drug Control, and commissioned to the 

Universidad Central del Caribe (UCC) School of Medicine for its design and conduction. 

Data used in this analysis was collected in the sixth wave of the survey over two 

academic years: 2002-03 and 2003-04.   

 

Sampling Design 

The “Consulta Juvenil VI” survey includes a representative sample of students from 

public secondary schools (grades 7th to 12th).  Public school students represent 93.2% of 

all students in the island.  The sample was selected using a multi-stage stratified cluster 

sampling design with the primary sampling units being the public schools.24 Public 

schools were first stratified based on municipality.  Within each of the 78 municipalities, 

schools were further stratified by school level (middle or high school), creating a total of 

156 strata.  The next sampling stage involved the selection of sections (homerooms) 

within the school.  The number of schools per strata and sections per school depended on 

the number of schools within that stratum.  All students within the selected homeroom 

sections were included in the sample.  A total of 348 schools (208 middle and 140 high 

schools), and 3,184 sections were selected. 

 

Four (4) schools refused to participate (98.9% school participation rate).  In the 

participating schools, 73,245 students were enrolled in the sections selected for the 

survey.  A total of 27,837 middle and 27,667 high school students completed a self-

administered pre-coded questionnaire (n=55,504; participation rate=75.8%).  A total of 

16.6% were absent on the day of the survey, and 7.6% of the students present did not 

participate (4.6% of the students refused and 3.0% of the parents did not sign the consent 

form).  Following application of the survey, an additional 277 questionnaires were 

invalidated because they were incomplete or illegible.  The final sample was 55,227 
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students, representing 22.3% of the 247,334 students between 7th and 12th grade in public 

schools in Puerto Rico.    

 

Data Collection Procedures 

The pre-coded self-administered questionnaire used in the survey included questions 

about suicidal behavior as well as demographic characteristics of the students, their 

school experiences, patterns and attitudes towards substance use, substance use among 

parents, siblings and friends, family environment, relationship with parents, religion, 

violence, sexual history, and participation in prevention programs.  The questionnaire 

was pre-tested in two (2) schools using four sections of students.       

 

A written informed consent letter was sent to the parents and collected before 

administering the questionnaire.  Students without authorization of their parents or who 

did not want to participate in the survey remained in the classroom, but did not complete 

the questionnaire.  Teachers were asked to remain outside the classroom during the 

survey administration.  Completion of the questionnaire took approximately 30 minutes.  

All research procedures and forms were approved by the Universidad Central del Caribe 

School of Medicine’s Institutional Review Board.   

 

Study Variables 

Suicidal ideation and suicide attempt were measured, respectively, by the following 

questions: “Have you seriously considered attempting suicide?” and “How many times 

have you attempted suicide?”.  Both variables were dichotomized (ever/never). 

 

Socio-demographic characteristics evaluated in this analysis were: gender (male/female), 

grade (seventh to twelfth), country of birth (Puerto Rico, other), father’s and mother’s 

educational level (less than high school, high school or more), whether they lived with 

both parents most of the time (yes/no), and Puerto Rico health region (Aguadilla, 

Arecibo, Bayamón, Caguas, Fajardo, Mayagüez, Metropolitan, Ponce).  A health region 

is a group of municipalities grouped with the purpose of maximizing health care delivery, 

particularly secondary and tertiary health services.     
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Statistical Analyses 

Data was data-entered using the SPSS (Statistical Package for the Social Sciences) 

program for Windows, version 11.  The fidelity of data entry was verified by re-entering 

a 10% randomly selected sample of the questionnaires.  Exploratory analysis of the data 

was performed to identify missing and inconsistent data.   

 

The data was analyzed using SPSS (Statistical Package for the Social Sciences) for 

Windows (version 11.0.1), and SAS (SAS Institute Inc.) for Windows (version 9.1.3).  In 

SAS, the SURVEYFREQ procedure, which takes into account the complex sample 

design, was used to estimate the prevalences and corresponding confidence limits.  The 

SURVEYLOGISTIC procedure was used to estimate the odds ratios and their 

corresponding 95% confidence intervals.  This sample is representative of all students 

between 7th and 12th grade in public schools in Puerto Rico, and results are weighted to 

represent approximately 247,334 students.  All analyses were performed on weighted 

data. 

 

Frequencies of both suicidal behaviors were estimated for the total Puerto Rican school 

age population.  Simple logistic regressions were performed to evaluate the presence of 

an association between each suicidal behavior (ideation and attempt) with each socio-

demographic variable (crude odds ratio).  Multiple logistic regressions models were used 

to assess the effect of all socio-demographic variables on suicidal ideation and on suicide 

attempt simultaneously.   

 

In order to explore geographic distribution and spatial patterns of suicidal behavior in 

Puerto Rico, graphical methods were used to visualize the data. The weighted 

prevalences of suicidal behavior in each municipality are presented using choropleth 

maps which were created using ESRI ArcMap version 9.2 (Environmental Systems 

Research Institute, Inc., 1999-2006).  The Moran's I Spatial Autocorrelation Statistic was 

used to detect spatial clustering; the null hypothesis being that no spatial clustering was 

present.  
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Fourteen municipality-level characteristics were evaluated as potential explanations for 

spatial clustering of the suicidal behaviors.  Information obtained from the 2000 U.S. 

Census Bureau included: total population, percentage of population with income below 

poverty level, median household income, percentage of total population classified as 

urban, and percentage of total population aged 10-17 years old.  Information obtained 

from the Puerto Rico Continuous Health Survey (“Proyecto Estudio Contínuo de Salud 

para los Municipios de Puerto Rico”), a cross-sectional study in a representative sample 

of the population in the Island, included: percentage of adolescents who exercised, 

percentage with mental or behavioral disorders, percentage with a depressive episode, 

and annual average number of visits to the doctor.  We also considered the following 

variables from the current study: percentage of respondents who had ever used cigarettes, 

percentage who had ever used alcohol, percentage who had ever used illicit drugs, 

percentage who reported at least some community disorganization (perceiving that 

somebody could harm, hit or injure them in their community, and the presence of graffiti, 

crime, drug selling, fights, and/or empty or abandoned buildings in the community), and 

percentage who reported at least one symptom of depression. 

 

The geographic distribution of each municipality-level characteristic was explored using 

choropleth maps.  A simple linear regression was performed for each characteristic, and 

the unstandardized residuals for each regression were tested for spatial clustering.  

Residuals from multiple linear regression analyses were also tested for clustering.  In 

addition, multiple linear regression models were evaluated using SAS PROC MIXED, 

which adjusts for spatial dependence, to determine which of the municipality-level 

characteristics were associated with the prevalence by municipality of each suicidal 

behavior. 

 

 

RESULTS 

Table 3.1 presents the distribution of the socio-demographic characteristics of the 55,227 

students in the sample, 55.4% of whom were in middle school (grades 7-9).  Slightly over 

half of the participants (52.4%) were female, and most (55.2%) were between 13 and 15 
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years old (median age = 14 years).  Almost all of the students (88.9%) were born in 

Puerto Rico.  Slightly over half reported that their mother (56.4%) or father (50.1%) had 

some post-secondary education, and that they did not live with both parents (51.6%). 

 

Prevalences 

Table 3.2 presents the prevalence of suicidal behavior among surveyed students.  

Approximately 15.7% of the students reported ever seriously considering attempting 

suicide (ideation), 38.4% of whom reported seriously considering attempting suicide in 

the year previous to the survey.  Also, 12.8% of the students reported at least one suicide 

attempt in their lives, 39.4% of which had attempted suicide more than once.  Three 

quarters (75.5%) of the students who reported suicide ideation also reported having 

attempted to kill themselves, whereas only 1.1% of those who reported no ideation also 

reported attempting suicide.  Conversely, almost all of the students who attempted suicide 

(92.8%) had seriously thought about it. 

 

Table 3.3 presents the prevalence of suicidal ideation and attempts by socio-demographic 

characteristics.  Prevalence of ideation was almost twice as high among females 

compared to males (21.3% vs. 9.5%), and among high school students (20.0%) compared 

to middle school students (12.1%).   Furthermore, the proportion of students with suicidal 

ideation was higher among those not born in Puerto Rico, among those whose parents did 

not finish high school, and among those who did not live with both parents.   

 

Like ideation, prevalence of suicide attempts was over twice as high among females 

(17.4% vs. 7.6%), and higher among high school students (15.6% vs. 10.6%).  

Prevalences of attempts were also higher among those not born in the island, among 

those with parents who did not finish high school, and among those not living with both 

parents.   

 

Gender appears to be the socio-demographic characteristic most strongly associated with 

suicidal behavior (see Table 3.3).  Females had 2.58 times higher odds of reporting 

suicidal ideation and 2.54 times higher odds of reporting suicide attempts than males, 
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after controlling for other socio-demographic characteristics.  Not living with both 

parents was also an important predictor of suicidal behavior.  Students who did not live 

with both parents had a 45% higher odds of ideation and a 49% higher odds of attempts 

than those who lived with both.  In addition, their mother’s educational level was 

associated with suicidal behavior, but not their father’s level. 

 

Spatial Analysis 

Prevalence estimates of suicidal behavior were higher in southeastern and eastern 

municipalities, with the Fajardo region having the highest prevalence (see Table 3.3, 

Figures 3.1 to 3.2, Appendices 1 to 3).   There was significant spatial clustering of the 

prevalences for suicidal ideation (Moran’s I=0.08; Z score=5.7; p<0.01) and for suicide 

attempts (Moran’s I=0.11; Z score=8.16; p<0.01).   

 

Upon evaluating which municipality-level characteristics were potential explanations for 

spatial clustering of the suicidal behaviors (see Appendices 4 to 17), only the percentage 

of students in the municipality who reported at least one symptom of depression was 

associated with the prevalence of both suicidal ideation (p=0.0005) and suicide attempts 

(p=0.0005).  Suicide attempts were also associated with the annual average number of 

visits to the doctor (p=0.012), and suicidal ideation was associated with the percentage of 

students who had ever used alcohol (p=0.032). 

 

 

DISCUSSION 

This research is the first study in Puerto Rico to provide prevalence estimates of suicidal 

ideation and suicide attempts in an island-wide representative sample of adolescent 

students, and to explore socio-demographic correlates of these behaviors.  This is also the 

first study to explore spatial patterns of suicidal behavior.  Prevalence of suicidal 

behavior among Puerto Rican adolescent students was higher than among students in the 

USA.  Being female was the socio-demographic characteristic most strongly associated 

with suicidal behavior; not living with both parents was also an important risk factor.  

There was significant spatial clustering of the prevalences for both suicidal behaviors in 
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the southeastern and eastern municipalities of the island.  Results from this study begin to 

address the dearth of information about suicidal behavior in Hispanics, specifically 

among Puerto Ricans, and have important implications for existing and future suicide 

prevention programs. 

 

Prevalence of suicidal ideation among Puerto Rican students was approximately 12% 

higher than that observed among students in the United States.  In the USA, 16.9% of 

students between 9th and 12th grade reported having seriously considered attempting 

suicide in the previous year, according to the 2003 Youth Risk Behavior Surveillance 

System, compared to 19.1% of students in our sample in the same grades.25 Prevalence of 

suicide attempts among these Puerto Rican students also appears to be higher than that 

observed in the USA, although results are not completely comparable.  In our study, 

15.0% of 9th to 12th grade students reported attempts in their lifetimes; in the USA, 8.5% 

of students reported having attempted suicide at least once during the previous year.25 

Future studies are needed to assess the prevalence of attempts in the previous year among 

Puerto Rican students.  However, a history of previous attempts is one of the strongest 

predictors for attempted suicide, so these results do provide insight into the potential  

burden of suicide in this population and the service demand for the Puerto Rican mental 

health system.10, 15, 26  

 

Based on these frequencies, it is projected that 37,834 of the students between 7th-12th 

grade in Puerto Rico have had suicidal ideation, and 30,988 have attempted suicide, 

which represents a considerable number of teens at risk.  Most of these adolescents are 

likely not served by the mental health system.  Primary health care services personnel 

should be made aware of these frequencies since they are the most important health care 

providers to identify mental disorders and suicidality, particularly during late 

adolescence. 

 
 

In this study, adolescent females had over 2.5 times higher odds of suicidal ideation and 

suicide attempts than their male counterparts.  These results are consistent with previous 
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studies that have found adolescent females to be at higher risk of ideation and attempts, 

but males tend to have a higher probability of completed suicide.2, 3, 10-12, 15-22 This gender 

difference in suicidal behavior is not observed during childhood.18 Our results underscore 

the importance of considering gender when evaluating suicidal behavior.  Gender is 

considered to be one of the most important predictors of suicidal behavior; risk factors for 

suicide attempts differ by sex.18, 21 Men and women are prone to different mental 

disorders, with women more likely to be diagnosed as suffering from a depressive 

disorder, a condition that has been strongly associated with suicidal behavior.18, 21 More 

research is needed to understand the cause of these gender differences in the Puerto Rican 

community, and to identify variables from other domains that might mediate the gender-

suicide behavior association.   

 

In the current study, not living with both parents was an important predictor of suicidal 

behavior.  Also, only the mother’s educational level was associated with suicidal 

behavior, not the father’s.  Lower level of parental education has previously been 

associated with suicidal behavior.3, 10, 14, 17, 23 This is not consistent with results from a 

previous study in a community sample in Puerto Rico where the prevalence of attempted 

suicide among adolescents decreased as the father’s educational level increased, but 

increased with the mother’s educational level.14 Our results, where substantially more 

students lived with their mother (89.2%) than with their father (51.7%), suggest that a 

mother’s presence and characteristics may be of more consequence in the teen’s 

development.  Divorce and death of the parent have been identified as risk factors for 

suicidal behavior, for self-destructive behaviors, and for other childhood 

psychopathologies.3, 27 Suicide prevention programs should target these high risk teens. 

  

Our results indicate that suicidal behavior was higher among those born outside Puerto 

Rico, most of whom (90.2%) were born in the USA.  Hispanic populations are culturally 

very different from USA populations.  Since a wide variety of social and cultural factors 

have been associated with suicidal behavior, it is possible that the impact of re-location 

and acculturation might make teens more vulnerable to suicidal behavior. Re-location to 

a new country is a major life stress event, and stressful life events have been associated 
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with suicidal behavior and other mental health problems.12, 15, 17, 19, 27-29 Prevention efforts 

should be directed at teens who have newly arrived to the country to improve their coping 

skills, while further research is needed to elucidate factors which underlie the higher risk 

among them.   

 

The most compelling finding in this study was that the prevalence of each suicidal 

behavior clustered spatially.  The use of geographic information systems (GIS), a new 

tool in the study of public health problems, provides us with a way of exploring patterns 

and relationships between people and their environments.  Finding geographic clusters in 

this public health problem suggests that we should look for determinants of suicidal 

behavior in the teens’ environment.  Our study clearly identifies target areas for future 

prevention efforts, including prevalence of adolescent depression and its determinants 

within the community.  We had expected to find that the municipalities with the highest 

prevalence of ideation and attempts were more urban, more populous, and had a higher 

proportion of people with an income below poverty level and a lower median household 

income.  However, clustering did not appear to be related to either urbanicity or income.  

Again, contrary to our expectations, adolescents living in municipalities with the highest 

prevalences were not the ones with the lowest proportion of adolescents who reported 

having an exercise regime. However, care should be taken when interpreting these 

geographical associations since the unit of observation was aggregate data for the 

municipalities, thus we cannot make inferences on individual risks as doing so could lead 

to an ecological fallacy.  Results from this analysis point to the need of examining these 

relationships using an analytic study design. 

 

Depression and other mental and behavioral disorder are likely to be undiagnosed since 

the municipalities with the highest prevalences of suicidal behavior were not the ones 

with a high proportion of adolescents reporting actually going to the doctor or being 

hospitalized due to these problems.  However, municipalities with the highest 

prevalences of ideation and attempts had among the highest number of annual visits to 

the doctor, and a higher proportion of teens reporting at least one depressive symptom.  

Primary health care providers in these municipalities at higher risk of suicide should 
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implement routine screening for depression, which might result in improved recognition 

and early treatment of the condition and thus may reduce the number of suicides.  Other 

adolescent risky behaviors that seem to cluster in the same geographic areas as suicidal 

behavior included cigarette, alcohol, and illicit drug use (see Appendices 13-15).   

 

This study is a secondary analysis of a survey designed to monitor the prevalence of 

substance use among students, but which included information of several potential risk 

factors for suicidal behavior.  Strengths of this study include that it is a representative 

sample of all students between 7th and 12th grade in public schools in Puerto Rico, and 

that the participation rate was high (75.8%).  Few studies on this topic have been 

performed on representative samples.  However, this study is limited by its cross-

sectional design as temporal sequence cannot be established, and findings may be subject 

to recall bias.  Recall bias could result in an over- or under-estimation of the prevalence 

of suicidal behavior among students, and of the relationships between different factors 

and suicidal behavior.  The 16.6% absenteeism may have led to selection bias, and an 

under-reporting of the prevalence of suicidal behavior.  School absenteeism has been 

associated with school performance, and performance has been associated with suicidal 

behavior.3, 15, 29 So, our current study may have under-estimated the prevalence of 

suicidal behavior because absentees were not included. Under-reporting is likely more 

serious among students in high school since their absentee rate was almost twice as high 

as among middle school students (20.4% vs. 12.7%).  In addition, the results do not 

reflect the experiences of adolescents who have dropped out of school and suicidal 

behavior is likely to be higher among dropouts than among adolescents still in school.  In 

2000, it was estimated that 14% of adolescents 16-19 years in old Puerto Rico were high 

school dropouts.30 In addition, this study only evaluated students in public schools, which 

represent 93.2% of all students in the island.  Not including private school students, many 

of whom go to religious schools, introduces another potential selection bias since these 

students might differ in their risk profile. 

 

In conclusion, suicidal behavior (suicidal ideation and attempted suicide) is an important 

problem among adolescents.  Results of this study demonstrate that suicide behavior is 



 71

common among Puerto Rican adolescents, and that the prevalence of suicide ideation and 

attempt varies by gender and socioeconomic factors as well as by spatial context.  These 

results have important implications for existing and future suicide prevention programs in 

Puerto Rico and among Puerto Rican populations in the USA.  Effective strategies for the 

prevention of suicidal behavior among adolescents should target the high risk groups and 

geographic areas identified in this study.  Information from this study can also be used for 

comparison to other Hispanic populations, and as baseline data that can be used for 

comparison in future studies.  
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Table 3.1.  Distribution of Socio-Demographic Characteristics among Public School 
Adolescent Students Surveyed, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Socio-Demographic  
Characteristics 

Unweighted 
Frequency (n) 

Weighted 
Frequency (N) 

Weighted  
Proportion (%) 

Gender    
     Female 28,292 126,183 52.4 
     Male 25,509 114,644 47.6 

    

Age    
     11 years or less 720 3,162 1.3 
     12 years 6,815 33,050 13.4 
     13 years 9,425 47,321 19.2 
     14 years 9,018 44,973 18.2 
     15 years 9,901 43,960 17.8 
     16 years 10,377 41,196 16.7 
     17 years 7,389 28,014 11.4 
     18 years 1,242 4,321 1.8 
     19 years or more 179 681 0.3 
    

School Level and Grade    
     Middle School 27,656 137,103 55.4 
            Seventh (7th) 9,104 43,794 17.7 
            Eighth (8th) 10,035 51,122 20.7 
            Ninth (9th) 8,517 42,186 17.1 
     High School  27,571 110,231 44.6 
            Tenth (10th) 9,644 40,928 16.5 
            Eleventh (11th) 10,722 41,221 16.7 
            Twelfth (12th) 7,205 28,082 11.4 
    

Country of Birth    
     Puerto Rico 48,820 218,778 88.9 
     United States 5,533 23,166 9.4 
     Dominican Republic 294 2,843 1.2 
     Other 305 1,323 0.5 
    

Father’s Educational Level    
     Less than high school 9,476 38,854 16.1 
     High school graduate 18,998 81,476 33.8 
     Some studies after high school 25,361 120,710 50.1 

    

Mother’s Educational Level    
     Less than high school 7,478 31,021 12.8 
     High school graduate 17,721 74,591 30.8 
     Some studies after high school 28,946 136,486 56.4 

    

Living with Both Parents     
     No 27,411 127,094 51.6 
     Yes 27,534 119,061 48.4 
    

Health Region    
     Aguadilla 3,530 14,887 6.0 
     Arecibo 8,153 34,032 13.8 
     Bayamón 8,500 39,413 15.9 
     Caguas  8,784 41,248 16.7 
     Fajardo  3,690 8,369 3.4 
     Mayagüez  6,595 19,728 8.0 
     Metropolitan  4,487 40,330 16.3 
     Ponce  11,488 49,327 19.9 
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Table 3.2.  Prevalence Estimates of Suicidal Behavior among Public School Adolescent 
Students, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Suicidal Behavior Unweighted 
Frequency (n) 

Weighted 
Frequency (N) 

Weighted Prevalence 
(95% CI)  

Ever attempting suicide 7,126 30,988 12.8 (12.5-13.2) 
One attempt 4,273 18,773 7.8 (7.5-8.1) 
Two or three attempts 2,167 9,312 3.9 (3.6-4.1) 
Four or more attempts 686 2,903 1.2 (1.1-1.3) 

    
Ever seriously considered 
attempting suicide (ideation) 

 
8,657 

 
37,834 

 
15.7 (15.3-16.1) 

More than a year ago 5,349 23,317 9.7 (9.3-10.0) 
During the last year 3,308 14,518 6.0 (5.8-6.3) 
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Table 3.3.  Prevalence Estimates of Suicide Attempts and Suicidal Ideation among Public School Adolescent Students  
and Odds Ratios by Socio-Demographic Characteristics, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Suicide Attempts 
 

Suicidal Ideation  
Socio-Demographic 

Characteristics Weighted 
Frequency 

Weighted Prevalence 
(95% CI) 

Crude Odds 
Ratio (95% CI) 

Adjusted Odds 
Ratio (95% CI) 

 

Weighted 
Frequency 

Weighted Prevalence 
(95% CI) 

Crude Odds 
Ratio (95% CI) 

Adjusted Odds 
Ratio (95% CI) 

Gender     
 

    
     Female 21,718 17.4 (16.8-18.0) 2.56 (2.35-2.78) 2.54 (2.34-2.75) 

 

26,486 21.3 (20.7-21.9) 2.57 (2.40-2.76) 2.58 (2.41-2.77) 
     Male 8,452 7.6 (7.2-8.1) Reference Reference 

 

10,520 9.5 (9.0-10.0) Reference Reference 
          

Grade     
 

    
     Seventh (7th) 3,366 8.0 (7.3-8.7) Reference Reference 

 

3,541 8.4 (7.8-9.1) Reference Reference 
     Eighth (8th) 5,128 10.4 (9.6-11.1) 1.33 (1.17-1.51) 1.34 (1.17-1.53) 

 

5,717 11.6 (10.7-12.4) 1.42 (1.26-1.61) 1.41 (1.24-1.60) 
     Ninth (9th) 5,580 13.6 (12.6-14.6) 1.81 (1.60-2.04) 1.81 (1.59-2.07) 

 

6,811 16.6 (15.7-17.5) 2.16 (1.93-2.42) 2.12 (1.88-2.39) 
     Tenth (10th) 5,905 14.7 (13.9-15.5) 1.98 (1.77-2.21) 2.07 (1.84-2.32) 

 

7,260 18.1 (17.2-18.9) 2.40 (2.16-2.66) 2.47 (2.20-2.76) 
     Eleventh (11th) 6,305 15.5 (14.6-16.4) 2.11 (1.88-2.36) 2.14 (1.90-2.41) 

 

8,080 19.9 (18.9-20.8) 2.69 (2.43-2.99) 2.72 (2.44-3.03) 
     Twelfth (12th) 4,704 16.9 (15.6-18.3) 2.34 (2.06-2.67) 2.41 (2.11-2.76) 

 

6,426 23.2 (21.7-24.7) 2.28 (2.91-3.69) 3.35 (2.96-3.78) 
          

Country of Birth     
 

    
     Puerto Rico  26,677 12.5 (12.1-12.9) Reference Reference 

 

32,551 15.3 (14.8-15.7) Reference Reference 
     Other  4,159 15.6 (14.6-16.6) 1.29 (1.19-1.40) 1.23 (1.13-1.35) 

 

5,127 19.2 (18.1-20.3) 1.32 (1.23-1.43) 1.28 (1.17-1.39) 
          

Father’s Educational 
Level 

    
 

    

     Less than high school 5,529 14.5 (13.6-15.4) 1.19 (1.10-1.29) 1.05 (0.96-1.15) 
 

6,272 16.5 (15.6-17.4) 1.08 (0.99-1.16) 0.96 (0.88-1.05) 
     High school graduate  24,708 12.4 (12.0-12.8) Reference Reference 

 

30,733 15.5 (15.0-16.0) Reference Reference 
          

Mother’s Educational 
Level 

    
 

    

     Less than high school 4,873 16.1 (15.0-17.2) 1.36 (1.24-1.50) 1.30 (1.16-1.45) 
 

5,476 18.1 (16.9-19.3) 1.22 (1.12-1.34) 1.20 (1.07-1.35) 
     High school graduate  25,534 12.3 (11.9-12.7) Reference Reference 

 

31,686 15.3 (14.8-15.7) Reference Reference 
          
Living with Both Parents      

 

    
     No 18,704 15.1 (14.5-15.8) 1.54 (1.44-1.65) 1.49 (1.38-1.61) 

 

22,350 18.1 (17.4-18.8) 1.47 (1.37-1.58) 1.45 (1.34-1.56) 
     Yes 12,125 10.4 (9.9-10.8) Reference Reference 

 

15,293 13.1 (12.6-13.7) Reference Reference 
          
Health Region     

 

    
     Aguadilla 1,629 11.1 (10.1-12.2) 1.06 (0.91-1.24) 1.07 (0.92-1.25) 

 

2,121 14.5 (13.3-15.7) 1.12 (0.98-1.28) 1.14 (1.01-1.28) 
     Arecibo 3,539 10.6 (9.8-11.4) Reference Reference 

 

4,386 13.2 (12.3-14.0) Reference Reference 
     Bayamón 5,295 13.8 (12.9-14.7) 1.35 (1.22-1.50) 1.35 (1.22-1.51) 

 

6,270 16.4 (15.4-17.4) 1.29 (1.17-1.43) 1.29 (1.18-1.40) 
     Caguas  5,489 13.6 (12.7-14.5) 1.33 (1.19-1.48) 1.32 (1.17-1.48) 

 

6,868 17.0 (16.0-18.0) 1.35 (1.22-1.49) 1.33 (1.21-1.47) 
     Fajardo  1,268 15.5 (14.2-16.8) 1.55 (1.37-1.75) 1.53 (1.31-1.80) 

 

1,423 17.4 (16.0-18.8) 1.39 (1.28-1.52) 1.35 (1.23-1.49) 
     Mayagüez  2,469 12.7 (11.7-13.8) 1.23 (1.12-1.36) 1.24 (1.13-1.37) 

 

3,109 16.1 (14.8-17.3) 1.26 (1.56-1.38) 1.25 (1.15-1.36) 
     Metropolitan  5,048 12.9 (11.6-14.2) 1.25 (1.10-1.42) 1.18 (1.05-1.32) 

 

5,948 15.2 (13.8-16.7) 1.19 (1.06-1.33) 1.09 (0.99-1.20) 
     Ponce  6,251 13.0 (12.2-13.8) 1.26 (1.14-1.40) 1.25 (1.13-1.39) 

 

7,708 16.1 (15.2-16.9) 1.27 (1.15-1.39) 1.25 (1.15-1.37) 
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Figure 3.2.  Prevalence Estimates of Suicide Attempts among 
Public School Adolescent Students by Municipality, Puerto Rico, 

Academic Years 2002-03 and 2003-04

n=53,960

Figure 3.1.  Prevalence Estimates of Suicidal Ideation among 
Public School Adolescent Students by Municipality, Puerto Rico, 

Academic Years 2002-03 and 2003-04
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Appendix 1. Prevalence Estimates of Suicide Attempts among Public School Adolescent Students by 

Municipality, Puerto Rico, Academic Years 2002-03 and 2003-04 
 

Health Region 
and Municipality 

Unweighted 
Frequency (n) 

Weighted 
Frequency (N) 

Weighted Prevalence  
(95% CI) 

Aguadilla Region 390 1,629 11.1 (10.1-12.2) 
Aguada 78 334 10.3 (8.1-12.6) 
Aguadilla 76 329 11.0 (8.7-13.4) 
Isabela 95 452 14.5 (11.8-17.2) 
Moca 76 301 11.0 (8.7-13.3) 
San Sebastián 65 214 8.4 (6.3-10.5) 

    
Arecibo Region 870 3,539 10.6 (9.8-11.4) 

Arecibo 73 752 11.5 (9.0-14.0) 
Barceloneta 87 189 11.6 (9.3-14.0) 
Camuy 59 205 10.3 (7.8-12.9) 
Ciales 94 230 12.4 (10.0-14.8) 
Florida 70 103 10.4 (8.1-12.7) 
Hatillo 54 191 7.5 (5.5-9.5) 
Lares 66 317 10.3 (7.9-12.7) 
Manatí 69 258 10.4 (7.7-13.2) 
Morovis 71 300 10.6 (8.1-13.0) 
Quebradillas 64 240 10.9 (8.3-13.4) 
Utuado 74 309 10.3 (8.0-12.5) 
Vega Baja 89 445 10.5 (8.4-12.6) 

    
Bayamón Region 1,189 5,295 13.8 (12.9-14.7) 

Barranquitas 130 495 15.7 (13.2-18.2) 
Bayamón 99 1,455 12.5 (10.2-14.8) 
Cataño 119 232 14.8 (12.2-17.5) 
Comerío 88 221 13.1 (10.4-15.7) 
Corozal 89 419 12.5 (10.1-15.0) 
Dorado 77 254 12.8 (10.1-15.5) 
Naranjito 112 335 13.2 (10.9-15.5) 
Orocovis 110 216 12.7 (10.2-15.2) 
Toa Alta 117 482 13.8 (11.5-16.1) 
Toa Baja 132 747 17.0 (14.3-19.7) 
Vega Alta 116 438 15.8 (13.2-18.5) 

    
Caguas Region 1,168 5,489 13.6 (12.7-14.5) 

Aguas Buenas 79 278 13.8 (10.9-16.7) 
Aibonito 99 352 13.2 (10.8-15.6) 
Caguas 75 1,123 13.5 (10.6-16.4) 
Cayey 101 487 13.1 (10.7-15.6) 
Cidra 94 400 13.0 (10.5-15.5) 
Gurabo 93 245 12.1 (9.8-14.5) 
Humacao 86 699 15.9 (12.7-19.1) 
Juncos 62 276 10.0 (7.6-12.3) 
Las Piedras 111 294 13.1 (10.8-15.4) 
Maunabo 76 155 14.3 (10.4-18.2) 
Naguabo 93 222 13.3 (10.8-15.8) 
San Lorenzo 100 420 13.1 (10.7-15.5) 
Yabucoa 99 538 16.3 (13.3-19.4) 
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Appendix 1. Prevalence Estimates of Suicide Attempts among Public School Adolescent Students by 

Municipality, Puerto Rico, Academic Years 2002-03 and 2003-04 (Cont.) 
 

Health Region 
and Municipality 

Unweighted 
Frequency (n) 

Weighted 
Frequency (N) 

Weighted Prevalence  
(95% CI) 

Fajardo Region 586 1,268 15.5 (14.2-16.8) 
Ceiba 121 161 17.5 (14.6-20.3) 
Culebra 29 21 18.0 (12.0-24.0) 
Fajardo 104 419 17.0 (14.0-20.0) 
Luquillo 129 190 16.4 (13.7-19.1) 
Río Grande 115 357 13.3 (11.0-15.5) 
Vieques 88 119 14.8 (11.7-17.8) 

    
Mayagüez Region 867 2,469 12.7 (11.7-13.8) 

Añasco 111 282 14.9 (12.2-17.7) 
Cabo Rojo 92 311 11.9 (9.6-14.2) 
Hormigueros 106 146 14.1 (11.5-16.8) 
Lajas 91 197 11.6 (9.3-13.9) 
Las Marias 75 103 11.3 (8.7-13.8) 
Maricao 65 84 12.4 (9.5-15.3) 
Mayagüez 52 538 11.0 (7.7-14.2) 
Rincón 71 108 10.1 (7.9-12.4) 
Sabana Grande 115 305 15.6 (13.0-18.3) 
San Germán 89 395 14.9 (12.0-17.7) 

    
Metropolitan Region 555 5,048 12.9 (11.6-14.2) 

Canóvanas 89 424 11.7 (9.4-14.0) 
Carolina 95 1,269 14.0 (11.4-16.6) 
Guaynabo 102 484 14.1 (11.5-16.8) 
Loiza 71 180 9.4 (7.2-11.5) 
San Juan 92 2,316 12.5 (10.1-14.9) 
Trujillo Alto 106 375 14.2 (11.7-16.8) 
    

Ponce Region 1,501 6,251 13.0 (12.2-13.8) 
Adjuntas 77 201 11.7 (9.2-14.3) 
Arroyo 116 272 15.4 (12.8-18.0) 
Coamo 119 447 13.8 ( 11.5-16.1) 
Guánica 85 179 12.1 (9.6-14.6) 
Guayama 106 727 17.9 (14.5-21.3) 
Guayanilla 112 267 14.1 (11.6-16.6) 
Jayuya 104 273 13.3 (10.9-15.8) 
Juana Diaz 108 504 12.3 (10.1-14.5) 
Patillas 108 307 15.3 (12.6-18.0) 
Peñuelas 117 337 13.5 (11.2-15.8) 
Ponce 105 1,451 12.1 (9.9-14.2) 
Salinas 75 231 10.3 (8.1-12.5) 
Santa Isabel 115 203 13.9 (11.5-16.4) 
Villalba 79 281 10.2 (8.0-12.4) 
Yauco 75 571 12.2 (9.6-14.9) 
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Appendix 2. Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students  

by Municipality, Puerto Rico, Academic Years 2002-03 and 2003-04 
 

Health Region 
and Municipality 

Unweighted 
Frequency (n) 

Weighted 
Frequency (N) 

Weighted Prevalence 
(95% CI) 

Aguadilla Region 514 2,121 14.5 (13.3-15.7) 
Aguada 112 470 14.6 (12.0-17.1) 
Aguadilla 91 393 13.1 (10.6-15.7) 
Isabela 117 554 17.8 (14.9-20.8) 
Moca 97 383 14.0 (11.5-16.6) 
San Sebastián 97 320 12.6 (10.1-15.1) 

    
Arecibo Region 1,072 4,386 13.2 (12.3-14.0) 

Arecibo 91 933 14.3 (11.6-17.0) 
Barceloneta 101 219 13.5 (11.0-16.0) 
Camuy 72 252 12.7 (9.9-15.5) 
Ciales 108 258 13.9 (11.4-16.4) 
Florida 81 121 12.3 (9.7-14.8) 
Hatillo 72 247 9.7 (7.6-11.9) 
Lares 86 417 13.6 (10.9-16.2) 
Manatí 91 353 14.3 (11.1-17.4) 
Morovis 87 359 12.7 (10.0-15.3) 
Quebradillas 82 302 13.7 (10.9-16.4) 
Utuado 92 380 12.6 (10.2-15.1) 
Vega Baja 109 545 12.9 (10.6-15.2) 
    

Bayamón Region 1,407 6,270 16.4 (15.4-17.4) 
Barranquitas 144 548 17.3 (14.7-19.8) 
Bayamón 121 1,777 15.2 (12.7-17.7) 
Cataño 130 246 15.6 (13.0-18.3) 
Comerío 105 249 14.7 (12.0-17.4) 
Corozal 103 485 14.5 (11.9-17.1) 
Dorado 95 310 15.7 (12.8-18.6) 
Naranjito 141 412 16.3 (13.8-18.8) 
Orocovis 130 253 14.9 (12.2-17.5) 
Toa Alta 140 575 16.4 (13.9-18.9) 
Toa Baja 160 898 20.5 (17.6-23.3) 
Vega Alta 138 519 18.8 (15.9-21.6) 

    
Caguas Region 1,458 6,868 17.0 (16.0-18.0) 

Aguas Buenas 94 328 16.4 (13.3-19.4) 
Aibonito 118 413 15.5 (12.9-18.1) 
Caguas 101 1,464 17.6 (14.4-20.8) 
Cayey 139 654 17.7 (15.0-20.3) 
Cidra 126 537 17.5 (14.7-20.3) 
Gurabo 117 300 14.9 (12.4-17.4) 
Humacao 102 844 19.2 (15.8-22.7) 
Juncos 76 338 12.2 (9.6-14.8) 
Las Piedras 138 365 16.3 (13.8-18.8) 
Maunabo 96 188 17.3 (13.2-21.4) 
Naguabo 104 250 15.1 (12.4-17.7) 
San Lorenzo 129 543 17.0 (14.3-19.6) 
Yabucoa 118 643 19.5 (16.3-22.8) 
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Appendix 2. Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students  

by Municipality, Puerto Rico, Academic Years 2002-03 and 2003-04 (Cont.) 
 

Health Region 
and Municipality 

Unweighted 
Frequency (n) 

Weighted 
Frequency (N) 

Weighted Prevalence 
(95% CI) 

Fajardo Region 660 1,423 17.4 (16.0-18.8) 
Ceiba 133 177 19.1 (16.1-22.0) 
Culebra 31 23 19.1 (13.0-25.3) 
Fajardo 120 489 19.8 (16.7-23.0) 
Luquillo 146 209 18.0 (15.3-20.8) 
Río Grande 126 388 14.4 (12.0-16.8) 
Vieques 104 138 17.0 (13.8-20.2) 

    
Mayagüez Region 1,075 3,109 16.1 (14.8-17.3) 

Añasco 140 338 17.9 (15.1-20.8) 
Cabo Rojo 123 416 15.9 (13.4-18.5) 
Hormigueros 139 184 17.8 (14.9-20.7) 
Lajas 115 248 14.7 (12.1-17.2) 
Las Marias 100 137 15.0 (12.1-17.9) 
Maricao 71 89 13.2 (10.3-16.2) 
Mayagüez 66 751 15.4 (11.4-19.3) 
Rincón 81 123 11.5 (9.2-13.9) 
Sabana Grande 132 349 18.0 (15.2-20.7) 
San Germán 108 475 17.9 (14.9-21.0) 

    
Metropolitan Region 643 5,948 15.2 (13.8-16.7) 

Canóvanas 98 463 12.8 (10.5-15.2) 
Carolina 115 1,537 17.1 (14.2-19.9) 
Guaynabo 112 517 15.1 (12.5-17.8) 
Loiza 75 186 9.7 (7.6-11.9) 
San Juan 110 2,772 15.0 (12.4-17.6) 
Trujillo Alto 133 474 18.0 (15.2-20.8) 

    
Ponce Region 1,828 7,708 16.1 (15.2-16.9) 

Adjuntas 92 234 13.6 (11.0-16.3) 
Arroyo 129 301 17.0 (14.3-19.7) 
Coamo 153 573 17.6 (15.1-20.2) 
Guánica 109 226 15.3 (12.6-18.0) 
Guayama 125 826 20.4 (16.9-23.9) 
Guayanilla 141 337 17.8 (15.0-20.5) 
Jayuya 124 327 15.9 (13.3-18.5) 
Juana Diaz 128 591 14.4 (12.1-16.8) 
Patillas 139 394 19.6 (16.7-22.5) 
Peñuelas 137 386 15.5 (13.1-17.9) 
Ponce 143 1,961 16.4 (13.9-18.8) 
Salinas 92 282 12.5 (10.2-14.9) 
Santa Isabel 121 211 14.4 (12.0-16.9) 
Villalba 105 365 13.2 (10.8-15.6) 
Yauco 90 694 14.9 (12.1-17.8) 
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Appendix 3.  Municipalities of the Commonwealth of Puerto Rico 

Source: Joe Delgado (http://www.linktopr.com/map_pr_towns.gif). 

Quintiles:
1,868 - 20,152

20,153 - 29,709

29,710 - 38,925

38,926 - 50,531

50,532 - 434,374

San Juan

Ponce

Mayagüez

Humacao

Appendix 4.  Total Population by Municipality, 
2000 Puerto Rico Population Census
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Quintiles (%):
30.3 - 46.6

46.7 - 51.6

51.7 - 55.9

56.0 - 59.4

59.5 - 67.8

San Juan

Ponce

Mayagüez

Humacao

Appendix 5.  Percentage of Population with Income Under 
Poverty Level, 2000 Puerto Rico Population Census

Quintiles ($):
9,243 - 11,322

11,323 - 11,924

11,925 - 12,852

12,853 - 15,006

15,007 - 26,211

San Juan

Ponce

Mayagüez

Humacao

Appendix 6.  Median Household Annual Income, 
2000 Puerto Rico Population Census
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Quintiles (%):
0.0 - 84.3

84.4 - 91.9

92.0 - 95.3

95.4 - 99.2

99.3 - 100.0

San Juan

Ponce

Mayagüez

Humacao

Appendix 7.  Percentage of Municipality Population 
Classified as Urban, 2000 Puerto Rico Population Census

Quintiles (%):
10.8 - 12.4

12.5 - 13.1

13.2 - 13.9

14.0 - 14.8

14.9 - 16.7

San Juan

Ponce

Mayagüez

Humacao

Appendix 8.  Percentage of Municipality Population 
10 to 17 Years Old, 2000 Puerto Rico Population Census



 83

 
 
 

Quintiles (%):
0.0 - 9.7

9.8 - 13.6

13.7 - 17.1

17.2 - 25.4

25.5 - 87.6

San Juan

Ponce

Mayagüez

Humacao

Appendix 9.  Percentage of Adolescents Aged 12-18 
who Reported Having an Exercise Regime,

2003 Puerto Rico Continuous Health Survey

Quintiles (%):
0.0 - 1.1

1.2 - 2.1

2.2 - 3.5

3.6 - 4.8

4.9 - 16.1

San Juan

Ponce

Mayagüez

Humacao

Appendix 10.  Percentage of Adolescents Aged 12-18 
going to the Doctor due to Mental or Behavioral Disorders 

in the, 2003 Puerto Rico Continuous Health Survey
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Quintiles (%):
0.0

0.1 - 1.3

1.4 - 1.7

1.8 - 2.3

2.4 - 4.6

San Juan

Ponce

Mayagüez

Humacao

Appendix 11.  Percentage of Adolescents Aged 12-18 
with Depressive Episodes, 2003 Puerto Rico 

Continuous Health Survey

Quintiles:
0.7 - 1.6

1.7 - 1.9

2.0 - 2.8

2.9 - 3.2

3.3 - 7.7

San Juan

Ponce

Mayagüez

Humacao

Appendix 12.  Mean Annual Number of Visits 
to the Doctor by Adolescents Aged 12-18, 

2003 Puerto Rico Continuous Health Survey
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Quintiles (%):
11.0 - 17.7

17.8 - 20.7

20.8 - 22.3

22.4 - 24.8

24.9 - 33.4

San Juan

Ponce

Mayagüez

Humacao

Appendix 13.  Lifetime Prevalence of Cigarette 
Use among 7th to 12th Grade Students, 
Consulta Juvenil VI Survey, 2002-04

Quintiles (%):
44.3 - 51.8

51.9 - 54.4

54.5 - 56.6

56.7 - 61.2

61.3 - 69.3

San Juan

Ponce

Mayagüez

Humacao

Appendix 14.  Lifetime Prevalence of Alcohol 
Use among 7th to 12th Grade Students, 
Consulta Juvenil VI Survey, 2002-04



 86

 
 
 

Quintiles (%):
5.9 - 9.6

9.7 - 11.1

11.2 - 12.5

12.6 - 14.2

14.3 - 22.9

San Juan

Ponce

Mayagüez

Humacao

Appendix 15.  Lifetime Prevalence of Illicit Drug 
Use among 7th to 12th Grade Students, 
Consulta Juvenil VI Survey, 2002-04

Quintiles (%):
47.1 - 58.5

58.6 - 65.2

65.3 - 70.8

70.9 - 73.6

73.7 - 85.1

San Juan

Ponce

Mayagüez

Humacao

Appendix 16.  Percentage of 7th to 12th Grade Students that 
Describe their Community as Less than Excellent (Community 

Disorganization), Consulta Juvenil VI Survey, 2002-04
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Quintiles (%):
44.8 - 52.3

52.4 - 54.0

54.1 - 55.7

55.8 - 58.1

58.2 - 61.8

San Juan

Ponce

Mayagüez

Humacao

Appendix 17.  Percentage of 7th to 12th Grade Students 
that Reported at Least One Depressive Symptom, 

Consulta Juvenil VI Survey, 2002-04
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CHAPTER IV 

 
INDIVIDUAL AND FAMILY CHARACTERISTICS ASSOCIATED  

WITH SUICIDAL BEHAVIOR AMONG ADOLESCENT STUDENTS  
IN PUERTO RICO, ACADEMIC YEARS 2002-03 AND 2003-04 

 

 

ABSTRACT 

Background: Suicidal ideation and attempts are difficult to predict.  Several risk and 

protective factors among adolescents have been identified yet few studies have explored 

suicidal behavior among Puerto Ricans.  The objective of this study was to assess the 

association between suicidal ideation and suicide attempts with individual characteristics 

and behaviors of the adolescent, and characteristics of the adolescents’ family and their 

family relationships.  Methods:  This study is a secondary analysis of the "Consulta 

Juvenil VI" survey, a Puerto Rican-wide bi-annual cross-sectional survey among children 

and adolescents.  The sample (n=55,227) was selected using a multi-stage stratified 

cluster sampling design, and is representative of all 7th-12th grade public school students 

in Puerto Rico.  Multiple logistic regression analyses were performed to assess the 

strength of the association between each suicidal behavior and individual and family 

variables.   Results:  The individual characteristic most strongly associated with suicidal 

behavior of students was the presence of depressive symptoms, particularly among 

females.  Sensation seeking behaviors were also important predictors, particularly among 

males.  The most important family characteristic was the presence of family conflict.  

Among females, students who reported family conflict were three times more likely to 

report depressive symptoms than those who did not report family conflict.  Conclusions:  

Individual and family characteristics are important predictors for suicidal ideation and 

suicide attempts among adolescents.  Results of this study have profound implications for 

current and future suicide prevention programs in the island, pointing to the need for 
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increased focus in addressing depression in adolescents, particularly when expressed as 

part of family conflict.   

 

 

INTRODUCTION 

Suicidal behavior among adolescents has been increasingly identified as an important 

clinical and public health problem.1-4 In Puerto Rico, suicide is the 8th leading cause of 

death in the 10-14 year old age group and the 6th leading cause of death in the 15-19 year 

old group.5 However, few countries have reliable information on non-fatal suicidal 

behaviors such as suicidal ideation and suicide attempts.6 In the USA, it is estimated that 

between 3-9% of adolescent students attempt suicide each year, and that 16.9% have 

recent (last year) suicidal ideation.7-10 In Puerto Rico, we have estimated that 12.8% of 

adolescent students have attempted suicide at least once in their lives, and 6.0% had 

ideation in the last year (see Chapter III).  Given these prevalences, it is crucial to 

examine potential predictors of these non-fatal suicidal behaviors since these behaviors 

are, themselves, important predictors for suicide. 

 

Suicidal ideation and attempts are difficult to predict, but several risk and protective 

factors among adolescents have been identified.6-9, 11-33 Most of the previously identified 

risk factors in the USA and other populations are individual characteristics and behaviors 

inherent to the adolescent (such as a history of substance use).   Characteristics of the 

adolescents’ family and family relationships have also been associated with suicidal 

behavior, although fewer studies have examined family-related factors.  Furthermore, few 

studies have looked simultaneously at characteristics from these two domains (individual 

and family) in order to understand the independent risks of factors that comprise each 

domain.  Only three studies examined suicidal behavior among Puerto Ricans.   

 

Depression, substance use, antisocial behaviors, and poor health have been identified as 

risk factors for suicidal behavior.3, 7, 12-13, 17-18, 20, 22-24, 31 Depression, one of the most 

important risk factors for suicide, may be precipitated by social factors (such as disputes 

with parents) or by poor physical health.3, 12-13, 17, 20, 22, 24, 31 Alcohol intensifies depressive 
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mood swings and reduces self-control, so it can predispose to suicidal acts.   Previous 

sexual activity, antisocial behavior (carrying guns, selling illegal drugs, stealing or trying 

to steal a motor vehicle, being arrested, or taking a gun to school), and other behavioral 

problems (abuse, fights) have also been identified as predictors of suicidal behavior 

among adolescents.9, 16, 26-27, 31 In addition, a history of violence perpetration (having a 

physical fight, injuring someone, history of carrying weapons to school) has been found 

to predict attempted suicide among adolescent students.7, 9, 28, 31 Religious identity 

(praying frequently, viewing self as religious, affiliation with a religion) has been 

reported to protect against attempted suicide.7  

 

The role of family factors in suicidal behavior is not clear.  Family factors appear to play 

a role in suicidal behavior by increasing the vulnerability of the adolescent.3 A poor 

family environment (one where dysfunction, discord or tension is present) and a lack of 

parental monitoring and family support have been associated with suicidal ideation and 

suicide attempts.3, 7, 9, 13, 17, 19-20, 22-23, 27, 32-34 On the USA, factors that reduce the risk of 

suicidal behavior include perceived parent and family connectedness.7 

 

Few studies have explored risk and protective factors for suicidal behavior among 

Hispanics, especially among Puerto Ricans.  This lack of information is of particular 

concern in the United States since it is expected that by 2020 Hispanics will be the 

biggest racial/ethnic minority population on the USA, representing 17% of the 

population.35 Currently, Puerto Ricans represent approximately 9% of the Hispanic 

population in the USA.  Hispanic populations are culturally different from both other 

USA populations and among themselves; health beliefs and behaviors, social and 

psychological resources, and health care utilization patterns differ.  Puerto Rican 

populations living in the USA might experience different influences due to re-location 

and acculturation than those still living in the island.  Baseline data is needed to 

understand how their experiences living in a different cultural setting impact upon them. 

 

The extent to which we understand the relationships between different factors that 

increase or reduce the risk for suicidal behavior (particularly when examining 
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simultaneously both individual and family factors), and their influence on the 

adolescent’s behavior and lifestyle, will allow us to better identify adolescents who are at 

risk.  Strategies for the prevention of suicidal behavior among adolescents should target 

these risk factors in order to be more effective.1    A prior analysis of the data from the 

“Consulta Juvenil VI” study (see Chapter 3) demonstrated a higher risk of both suicidal 

behaviors among females, among those not living with both parents, among students not 

born on the island, and among those with mothers not high school graduates.  The present 

report builds upon these results and considers individual characteristics and behaviors of 

the adolescents as well as characteristics of the adolescents’ family relationships. 

 

 

METHODS 

This cross-sectional study is a secondary analysis of data from the "Consulta Juvenil" 

survey, an island-wide bi-annual cross-sectional survey designed to monitor the 

prevalence of substance use among students in Puerto Rico.  The survey was funded by 

the Mental Health and Drug Addiction Administration (ASSMCA, by its acronym in 

Spanish) and the Puerto Rico Office of Drug Control, and commissioned to the 

Universidad Central del Caribe (UCC) School of Medicine for its design and conduction. 

Data used in this analysis was collected in the sixth wave of the survey over two 

academic years: 2002-03 and 2003-04.   

 

Sampling Design 

The “Consulta Juvenil VI” survey includes a representative sample of students from 

public secondary schools (grades 7th to 12th).  The sample was selected using a multi-

stage stratified cluster sampling design with the primary sampling units being the public 

schools.36 Public schools were first stratified based on municipality.  Within each of the 

78 municipalities, schools were further stratified by school level (middle or high school), 

creating a total of 156 strata.  The next sampling stage involved the selection of sections 

(homerooms) within the school.  The number of schools per strata and sections per school 

depended on the number of schools within that stratum.  All students within the selected 
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homeroom sections were included in the sample.  A total of 348 schools (208 middle and 

140 high schools), and 3,184 sections were selected. 

 

Four (4) schools refused to participate (98.9% school participation rate).  In the 

participating schools, 73,245 students were enrolled in the sections selected for the 

survey.  A total of 27,837 middle and 27,667 high school students completed a self-

administered pre-coded questionnaire (n=55,504; participation rate=75.8%).  A total of 

16.6% were absent on the day of the survey, and 7.6% of the students present did not 

participate (4.6% of the students refused and 3.0% of the parents did not sign the consent 

form).  Following application of the survey, an additional 277 questionnaires were 

invalidated because they were incomplete or illegible.  The final sample was 55,227 

students, representing 22.3% of the 247,334 students between 7th and 12th grade in public 

schools in Puerto Rico.    

 

Data Collection Procedures 

The pre-coded self-administered questionnaire used in the survey included questions 

about suicidal behavior as well as demographic characteristics of the students, their 

school experiences, patterns and attitudes towards substance use, substance use among 

parents, siblings and friends, family environment, relationship with parents, religion, 

violence, sexual history, and participation in prevention programs.  Questions regarding 

risk and protective factors were translated and adapted from the Student Survey of Risk 

and Protective Factors and Prevalence of Alcohol, Tobacco & Other Drug Use, designed 

by Hawkins, Catalano and colleagues (1992), ensuring semantic equivalence of the 

questions and cultural adaptation.37-38 Most of the scales used in this study were adapted 

from this instrument.  The questionnaire was pre-tested in two (2) schools using four 

sections of students.       

 

A written informed consent letter was sent to the parents and collected before 

administering the questionnaire.  Students without authorization of their parents or who 

did not want to participate in the survey remained in the classroom, but did not complete 

the questionnaire.  Teachers were asked to remain outside the classroom during the 
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survey administration.  Completion of the questionnaire took approximately 30 minutes.  

All research procedures and forms were approved by the Universidad Central del Caribe 

School of Medicine’s Institutional Review Board.   

 

Study Variables 

Suicidal ideation and suicide attempts were measured, respectively, by the following 

questions: “Have you seriously considered attempting suicide?” and “How many times 

have you attempted suicide?”.  Both variables were dichotomized (ever/never). 

 

This paper examined individual characteristics and behaviors inherent to the individual 

adolescent, and characteristics of the adolescents’ family and their family relationships.  

Individual characteristics included: depression (4-item scale), ever use of cigarette 

(yes/no), alcohol (yes/no), or illicit drugs (yes/no), perceived risks of drug use (7-item 

scale), favorable attitudes towards substance use (7-item scale), antisocial behavior (4-

item scale), favorable attitudes towards antisocial behavior (5-item scale), sensation 

seeking (3 items), self-perceived health (excellent, good, fair, poor), sexual activity ever 

(yes/no), and religiosity (2-item scale).   The specific items included in each scale, 

following Hawkins and Catalano theoretical model, are presented in Appendix 1.37 

 

Family characteristics included: family history of substance use (9 items), poor family 

oversight (8-item scale), family conflict (3 items), favorable parental attitudes toward 

substance use and antisocial behavior (3-item scales), parental attachment (4 items), 

opportunities for pro-social involvement (3 items), and rewards for pro-social 

involvement (4 items).  The specific items included in each scale are presented in 

Appendix 2.  Multicollinearity between variables was assessed using the variance 

inflation factor and condition index diagnostics.       

 

Statistical Analyses 

Data was data-entered using the SPSS (Statistical Package for the Social Sciences) 

program for Windows, version 11.  The fidelity of data entry was verified by re-entering 
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a 10% randomly selected sample of the questionnaires.  Exploratory analysis of the data 

was performed to identify missing and inconsistent data.   

 

The data was analyzed using SPSS (Statistical Package for the Social Sciences) for 

Windows (version 11.0.1), and SAS (SAS Institute Inc.) for Windows (version 9.1.3).  In 

SAS, the SURVEYFREQ procedure, which takes into account the complex sample 

design, was used to estimate the prevalences and corresponding confidence limits.  The 

SURVEYLOGISTIC procedure was used to estimate the odds ratios and their 

corresponding 95% confidence intervals.  This sample is representative of all students 

between 7th and 12th grade in public schools in Puerto Rico, and results are weighted to 

represent approximately 247,334 students.  All analyses were performed on weighted 

data.  

 

Simple logistic regressions were performed to evaluate the presence of an association 

between each suicidal behavior (ideation and attempt) with each independent variable; 

their odds ratios and 95% confidence limits were calculated.  Multiple logistic regression 

models were used to assess the effect of variables in each specific domain (individual or 

family) on suicidal ideation and on suicide attempt, controlling first for relevant socio-

demographic characteristics (see Chapter 3), then for individual variables, and finally for 

family variables (following the ecological model).  Socio-demographic characteristics 

forced into all multiple regression models were: gender (male/female), grade (seventh to 

twelfth), country of birth (Puerto Rico, other), mother’s educational level (less than high 

school, high school or more), and whether they lived with both parents (yes/no).  A 

stepwise regression approach was used with a backward selection method to build the 

final multiple regression models.  The variables within each domain included in the final 

regression models were those that were significantly associated (p<0.05) in the bivariate 

analyses.   

 

Tests of interaction were performed by entering into the models selected interaction terms 

between gender, depression, and other risk factors.  These interaction terms were defined 

according to results from previous studies on the subject.  Since several interaction terms 
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related to gender were significant (Wald test), the final multiple regression analyses were 

performed separately for each gender.  Overall model significance was assessed using the 

Likelihood Ratio Test comparing the final model (full model) with the model with only 

the socio-demographic variables included (reduced model).  The predictive power of the 

model was assessed using the Max-rescaled R-square statistic, also called Nagelkerke R2, 

a pseudo R2 statistic which is a measure of R2 corrected so that the maximum of value 

one can be achieved.  This R2, which is based on likelihood statistics, describes how well 

the independent variables in the model predict the dependent variable by comparing the 

fitted model with the null model. 

 

 

RESULTS  

 

Sample Characteristics 

Slightly over half of the 55,227 students in the sample (55.4%) were in middle school (7th 

to 9th grade), female (52.4%), between 13 and 15 years old (55.2%), reported that their 

mother (56.4%) or father (50.1%) had some post-secondary education, and that they did 

not live with both parents (51.6%).  Many of the students (88.9%) were born in Puerto 

Rico.   

 

As reported previously (see Chapter 3), approximately 15.7% of the students in the 

sample reported that they had ever seriously considered attempting suicide (suicidal 

ideation), and 12.8% of the students reported at least one suicide attempt in their lives.  

Suicidal ideation and suicide attempts were strongly associated.  Almost all (92.8%) the 

students who attempted suicide had seriously thought about it, and three quarters (75.5%) 

of the adolescent students who reported seriously thinking about suicide (ideation) also 

reported having attempted suicide at least once.  Students with suicidal ideation had 279 

times higher odds of attempting suicide than those without ideation.   

 

Tables 4.1 and 4.2 present the distribution of the individual and family variables, 

respectively, in the whole sample and by gender, since suicidal behavior has consistently 
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been shown to differ among males and females and several interaction terms related to 

gender were significant in this study.  Over half of the students reported favorable 

attitudes towards antisocial behaviors (62.3%), that they had engaged in sensation 

seeking behaviors (61.5%), ever used alcohol (56.1%), or had at least one depressive 

symptom (55.5%).  Between 20-35% reported not perceiving all drugs as dangerous 

(36.7%), or favorable attitudes towards substance use (24.9%), or that they had ever 

engaged in sexual activity (25.1%), or in at least one antisocial behavior (21.2%), or had 

ever used cigarettes (21.1%), or not being very religious (20.9%).  Slightly over one in 

ten students reported fair or poor health (11.9%) and ever use of illicit drugs (11.3%). 

 

A significantly higher proportion of females reported at least one depressive symptom as 

compared to males (60.9% vs. 48.5%), and fair or poor self-perceived health (13.6% vs. 

10.1%).  More males reported lifetime use of cigarettes (23.2% vs. 19.1%) and illicit 

drugs (13.5% vs. 9.2%), at least one antisocial behavior (28.8% vs. 14.4%), engaging in 

sexual activity (31.1% vs. 19.7%), and not being very religious (24.3% vs. 17.9%).  A 

higher proportion of males also thought that not all drugs were very dangerous (41.5% vs. 

32.5%), and that they were in favor of using at least one substance (26.7% vs. 23.3%).  

Alcohol use and engaging in sensation seeking behaviors were not significantly different 

between males and females. 

 

Almost half of the students reported less family oversight (48.0%), or substance use by 

family members (48.0%), and about a third reported some parental attitudes favorable to 

antisocial behavior (30.4%) and towards substance use (29.9%).   Although 44.5% of 

students reported some family conflict, only 10.7% reported a considerable amount of 

family conflict.  In addition, 10.7% reported no rewards from parents for pro-social 

involvement, 8.8% were not attached at all to parents, and 6.9% had no opportunities for 

pro-social involvement with parents. 

 

A significantly higher proportion of females reported a considerable amount of family 

conflict when compared to males (13.6% vs. 7.5%), and some substance use by family 

members (51.0% vs. 44.7%).  More males reported less family oversight (52.7% vs. 
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43.7%), some parental attitudes favorable to antisocial behavior (31.6% vs. 29.2%), not 

being attached at all to parents (9.3% vs. 8.3%), and having no opportunities for pro-

social involvement with parents (7.6% vs. 6.2%).  Parental attitudes favorable towards 

substance use and rewards from parents for pro-social involvement were not statistically 

different between males and females. 

 

Tables 4.3 to 4.6 present the prevalence of suicidal ideation and suicide attempts by the 

individual and family characteristics evaluated in the study.  Measures of association 

include crude and adjusted odds ratios.  Crude odds ratios overestimated the strength of 

the association between the individual and family characteristics with suicidal behaviors, 

therefore we focus on the adjusted associations.  In addition, the associations for suicidal 

ideation and suicide attempts were very similar, so we focus our discussion on the data 

for attempts.  

 

Depressive Symptoms 

The presence of depressive symptoms was the individual characteristic most strongly 

associated with suicidal behavior among adolescent students in this study (see Tables 4.3 

and 4.4).  Approximately 20.5% (95% CI=19.9-21.2) of the students who reported at 

least one of the four symptoms of depression also reported suicide attempts, and 25.3% 

(95% CI=24.5-26.0) reported ideation.  The risk of having engaged in suicidal behavior 

increased with the number of depression symptoms reported, almost doubling with each 

additional symptom.  Prevalence was highest among students who reported the four 

symptoms of depression measured in the survey.  Almost half (40.6%) of these 

individuals reported suicide attempts.   

 

Suicidal behavior did not cluster around any one particular depressive symptom:  

prevalence of attempts ranged from 23.3% among those who felt depressed or sad most 

of the time the previous year to 31.7% among those who thought they were failures.  

Feeling a failure was the symptom with the highest prevalence of ideation and attempts 

for both females and males, followed by sometimes feeling that life is not worth it, 

sometimes feeling that they are good for nothing, and feeling sad and depressed most of 
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the time last year.  For both suicidal behaviors, prevalence for each symptom was almost 

twice as high in females when compared to males. 

 

After adjusting for socio-demographic characteristics, students with at least one 

depressive symptom had 6.61 (95% CI=5.98-7.31) times greater odds of reporting having 

attempted suicide, and 7.26 (95% CI=6.56-8.03) times greater odds of reporting ever 

having seriously considered attempting suicide, as compared to those reporting no 

depressive symptoms.  When gender-specific multivariable logistic regression analysis 

was used, the association between depression and suicidal behavior was stronger for 

females, although depression remained the strongest predictor of suicidal behavior in 

males.  That is, females with four depression symptoms had 9.04 higher odds of reporting 

suicide attempts than those with no depressive symptoms, whereas the odds for males 

was 7.08 times higher. 

 

Substance Use 

Prevalences of suicidal behaviors were higher among students who reported substance 

use, particularly use of illicit drugs.  Approximately 31.0% of the adolescents who had 

ever tried illicit drugs reported suicide attempts.  In addition, attempts were reported by 

27.6% of those who had ever used cigarettes and 18.7% of those who had ever used 

alcohol. 

 

After adjustment for socio-demographic characteristics, substance use increased the odds 

of both suicidal behaviors among students about four fold.  However, after adjustment for 

other individual and family variables, particularly depressive symptoms, the risk 

associated with substance use, though still present, was substantially reduced.  Alcohol 

use seemed to have a stronger association with both suicidal behaviors than cigarette or 

illicit drug use in both genders, and its association with suicidal behavior seemed to be 

stronger for females.    Among females, those who had ever used alcohol had a 64% 

higher odds of suicide attempts than those who had never used alcohol; males had 55% 

higher odds of attempts.  In addition, alcohol use seemed to have a stronger association 

with suicidal behaviors in both genders than did the presence of antisocial behaviors. 
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Risk of suicidal ideation associated with cigarette use was similar for males and females.  

However, risk of suicide attempts was higher among females.  Among females, those 

who reported cigarette use had a 63% higher odds of attempts; there was a 27% higher 

odds among males.  Females who reported illicit drug use had a 32% higher odds of 

suicide attempts than those who had never tried them.  Males had 40% higher risk of 

attempts, but illicit drug use was not associated with suicidal ideation after adjusting for 

socio-demographic, family, and other individual variables.  Cigarette and illicit drug use 

had a weaker association with suicidal behaviors in both genders than the presence of 

antisocial behaviors.  Notably, neither perceived risks of drug use nor favorable attitudes 

towards substance use were significantly associated to either suicidal behavior after 

adjusting for other covariates in the multiple logistic regression models.   

 

Other Individual Characteristics 

Students who reported antisocial behaviors (suspended from school, arrested, carried a 

gun, intentionally attacked somebody) also had a high prevalence of both suicidal 

behaviors, particularly if they reported two or more antisocial behaviors.  Prevalence of 

suicide attempts among those with two or more antisocial behaviors was 30.8%.  

Prevalence of both suicidal ideation and attempts increased with the reported frequency 

of sensation seeking behaviors with 32.8% of those frequently doing risky behaviors 

reporting suicide attempts.  Also, students with previous sexual activity had a higher 

prevalence of attempts (23.0%) than those who had never had sex.   

 

Prevalence of attempts was higher among students with fair or poor self-perceived health 

(25.5%) as compared with students with good or excellent health.  Prevalence of both 

suicidal behaviors was also higher among those students who reported not being very 

religious. 

 

Antisocial behavior, sensation seeking behaviors, and sexual activity increased the odds 

of both suicidal ideation and suicide attempts more than two fold for both genders, after 

adjusting for socio-demographic characteristics.  After controlling for other individual 

and family variables, particularly depressive symptoms, the risk associated with these 
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variables was substantially reduced.  The association between suicidal behavior and 

sensation seeking behaviors was stronger among males than females and remained high, 

even after adjustment.  Males who reported frequently performing risky actions had 2.42 

times greater odds of reporting suicide attempts than those who did not do any risky 

actions.  The association between suicidal behavior and antisocial behavior seemed to be 

stronger among females.  Females who reported two to four antisocial behaviors had a 

76% higher odds of suicide attempts than those with no antisocial behaviors; males had a 

63% higher odds of attempts.   

 

The association between suicidal behavior and sexual activity was also stronger among 

females.  Females who had ever had sexual activity had a 52% higher odds of attempts.  

Sexual activity was not significantly associated with suicidal ideation among males, but 

those who had had sex had a 32% higher odds of suicide attempts.   

 

Students with fair or poor self-perceived health were at a higher risk of both suicidal 

behaviors.  Males who reported fair or poor health had a 99% higher odds of suicide 

attempts than those with good or excellent health; females had 53% higher odds of 

attempts.  Religiosity (going to religious services and importance of religion in life) was 

only weakly protective against suicidal behaviors and only among males.   

 

Family Conflict 

Family conflict was the family characteristic most strongly associated with both suicidal 

behaviors (see Tables 4.5 and 4.6).  Approximately 32.7% of the students who reported a 

considerable amount of conflict also reporting suicide attempts.   

 

Adolescents who reported any family conflict had 3.06 (95% CI=2.86-3.27) times higher 

odds of reporting having attempted suicide at least once, after adjusting for socio-

demographic characteristics.  The odds of suicidal behavior among students increased 

with the level of family conflict reported.  Reporting a lot of family conflict was 

associated with a 5-6 fold increase in odds of suicidal behavior compared to those who 

reported no conflict, but after adjusting for other individual and family variables the risk 
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associated with conflict, though still present, was considerably reduced.  The association 

between family conflict and suicidal behavior was stronger among males.   Males who 

reported a lot of conflict had a two-fold increase in the odds of suicide attempts compared 

with students reporting no family conflict.  Females who reported a lot of family conflict 

had 1.72 times higher odds of attempts. 

 

Family Members Substance Use 

Substance use among parents or siblings is strongly associated with substance use among 

students:  67.6% of the students who reported cigarette use, 60.4% of those who have 

consumed alcohol, and 70.3% of those who reported illicit drug use also reported that at 

least one family member used substances.  Students who reported the use of two or more 

substances by their parents or siblings had a higher prevalence of suicidal ideation 

(26.5%) and suicide attempts (22.1%) than those who reported no substance use by 

family members (10.3% and 8.4%, respectively).  Also, prevalence of both suicidal 

behaviors was highest among those who reported that their parents considered all or 

almost all substances to be not bad at all (attempts=20.6%).   

 

After controlling for socio-demographic characteristics, substance use by family 

members was associated with a 1.8-2.6 fold increase in the odds of both suicidal 

behaviors among adolescents compared to those who reported no family substance use; 

students with parents who considered all or almost all substances not bad at all had a two 

fold increase in the odds of both behaviors compared to those with parents who 

considered that all substances were very bad.  After adjusting for other individual and 

family variables, parents’ and siblings’ substance use was significantly associated with 

suicidal ideation among females and males, but only associated with suicide attempts 

among females.   

 

Pro-Social Involvement 

Students who had no opportunity for pro-social involvement with parents (being allowed 

to give opinions in family decisions, able to go to parents for help, and invited by parents 

to do things that he/she likes) had higher prevalence of suicide attempts (24.0%).  
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Similarly, students who did not receive rewards for their pro-social involvement (positive 

feedback from parents, spending time with them) reported a higher prevalence of 

attempts (29.5%). Having opportunities for pro-social involvement was associated with 

lower risk of suicidal ideation and attempts in both genders, although more strongly so  

for males.  Receiving rewards for pro-social involvement was also associated with a 

lower risk of attempts in both genders, but with lower risk of ideation only among 

females. 

 

Other Family Characteristics 

Students who reported that their parents considered all or almost all antisocial behaviors 

to be not bad at all had a higher prevalence of suicide attempts (20.3%).  Prevalence of 

attempts (20.4%) was also higher among students who reported poor family oversight 

(parental management of household rules and awareness of student’s behavior).  

Approximately 24.0% of students who reported not being attached at all to their parents 

also reported suicide attempts. 

 

After adjusting for socio-demographic characteristics, parental attitudes favorable 

towards antisocial behavior was associated with a 2-3 fold increase in odds of both 

suicidal behaviors compared to those students who reported that parents considered all 

antisocial behaviors to be very bad.  Family oversight was associated with a 3-4 fold 

increase in odds.  However, after adjusting for other individual and family variables, 

parental attitudes favorable towards antisocial behavior was not associated with suicidal 

behavior, and family oversight was only weakly associated to suicide attempts among 

males.  Parental attachment (closeness and communication with parents) was associated 

with both suicidal behaviors only for males.   

 

Interaction between Depression and Family Conflict among Adolescent Females 

In the final multivariable logistic regression model for females, the interaction term 

between the presence of depression symptoms and family conflict was significant, after 

adjusting for socio-demographic, family, and individual characteristics and behaviors.  

Table 4.7 presents the adjusted odds ratios for both suicidal behaviors for different levels 
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of depression and family conflict.  The odds of suicidal ideation and attempts among 

female students significantly increased with the number of depressive symptoms reported 

and with level of family conflict after controlling for socio-demographic, family, and 

individual characteristics.  The odds of suicide attempts among students with four 

depressive symptoms is approximately 20% higher when family conflict is also present 

(OR=16.30 vs. 13.13).     

 

Overall model significance of all final regression models was excellent (p<0.0001 for 

each).  The variables in the final models significantly predicted the risk for suicidal 

ideation among females (LR=35281.59, df=40) and among males (LR=17804.07, df=29).  

They also significantly predicted the risk for suicide attempts among girls (LR=28847.81, 

df=40) and boys (LR=15649.97, df=35).  Final regression models for females compared 

favorably to a null model (Max-rescaled R-Square for ideation= 0.75; for attempts=0.66) 

as did the final models among males (Max-rescaled R-Square for ideation= 0.53; for 

attempts=0.46). 

 
 

 
DISCUSSION  

This is the first study in Puerto Rico to examine factors associated with suicidal behavior 

in an island-wide representative sample of adolescent students.  The individual 

characteristic most strongly associated with reporting suicidal ideation and suicide 

attempts among these adolescent students was the presence of depressive symptoms, 

particularly for females.  Sensation seeking behaviors were also important predictors of 

reporting suicidal behaviors, particularly among males.  The family characteristic most 

strongly associated with suicidal behavior was family conflict.  Results of this study have 

profound implications for current and future suicide prevention programs in the island, 

pointing to the need for increased focus in addressing depression in adolescents 

particularly in the context of family conflict.   

 
The most compelling finding in this study regarded the importance of depression, a 

disabling psychiatric disorder identifiable in all age groups.  Depression was strongly 
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associated with reporting both suicidal ideation and suicide attempts, particularly among 

females, even after controlling for socio-demographic, family, and other individual 

characteristics.  This result is consistent with previous findings.3, 13, 20, 22, 24, 26, 31 Most 

studies also report that suicide attempts among adolescents are more common in 

females.3, 7-9, 16, 19, 24, 27, 31, 39 Gender differences in depression prevalence and in the risk of 

suicidal behavior among persons reporting depression may help explain the gender 

differences found in suicidal behavior.  These gender differences also suggest that there 

might be a biological explanation, such as hormonal differences between sexes, which 

might make girls more susceptible to mood disorders and their effects.  Alternatively, the 

higher susceptibility might be due to a complex relationship between biological and 

social characteristics, including coping styles which might differ by gender.  However, 

more research is needed in these areas.   

 

Depression in adolescents is characterized by a severe or persistent state of sadness or 

irritability that interferes with functioning or causes considerable distress, and diagnosis 

is based on identifying these signs and symptoms.  Several short questionnaires are 

available for screening, but are not routinely used among adolescents.  These 

questionnaires could be used more frequently by primary health care providers for the 

routine screening of depression, since most people with depression are seen by non-

psychiatrist physicians.31 Routine screening for depression might result in improved 

recognition and early treatment of the condition, which might reduce the number of 

suicidal teens.  Screening questionnaires might even be used in schools by teachers and 

school nurses to identify students at high risk for suicidal behavior since the questions 

used to assess depression may not be considered as intrusive by students, as questions 

about substance use and antisocial behaviors.  Mental health promotion programs could 

be incorporated into the schools’ curriculums as a prevention activity.   However, 

incorporating school-based prevention programs as part of a curriculum might be difficult 

to achieve until their feasibility and sustainability are evaluated.     

 

Household family conflict was another strong predictor of suicidal behavior.  Having 

arguments in the house, insults, and yelling between family members is stressful to 
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adolescents, and there is some evidence that suicidal behavior is associated with stressful 

life events among children and adolescents.3, 9, 17, 19, 26-27 It has been suggested that it may 

not be the amount of stress experienced by the adolescent that predicts suicide intent, but 

rather the manner in which stress is handled (coping ability) which makes the 

difference.13 This suggests two strategies for prevention efforts: working directly with 

adolescents to improve their coping skills, and developing strategies to identify families 

at risk and working directly with them.   

 

Among females, depression in the presence of family conflict appears to create a 

particularly risky context.  In fact, further analysis suggested that female students who 

reported family conflict had three times higher odds of reporting depressive symptoms 

than those who did not report family conflict.  This finding emphasizes the value of a 

non-confrontational home environment (one with no arguments, insults or yelling 

between family members) for the emotional well being of adolescent females.  This 

interaction between depression and family conflict was not observed among males, even 

though males with family conflict were also more likely to report depression.   As 

previously mentioned, females and males might have different coping abilities which 

might make females more susceptible to depression, and thus to suicidal behavior.  These 

differences might explain why family conflict and depression interact in females but not 

in males.  These findings underscore the joint importance of considering both individual 

and family characteristics when studying suicidality. 

 

Substance use and abuse has been associated with suicidal behavior among adolescents in 

other studies.7, 9, 17-18, 21, 24, 26, 31 This study also identified cigarette, alcohol and illicit drug 

use as predictors of suicidal behavior. However, after adjusting for individual and family 

characteristics, the increase in risk associated with substance use was modest.  It has been 

hypothesized that substance abuse can lead to disruption of social relationships, which in 

turn can produce social isolation and hopelessness, a risk factor for suicidal behavior.18, 26 

Prevalence of substance use has increased among adolescents, and among students in 

Puerto Rico, which might be cause for concern.36, 40-41 Substance use has also been 

associated with depression.  However, further work on the causal relationship between 
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depression, adoption of substance use, and suicidal behavior is needed.  Existing 

prevention efforts directed at substance use could be modified to target depressive 

adolescents, which might make these efforts more acceptable to this age population.    

 

Other predictors for suicidal behavior consisted primarily of behaviors, including 

antisocial and sensation seeking behaviors, although the risk associated with these 

behaviors was only moderate.  Attitudes and perceived risks were not independent 

predictors of risk.  This finding suggests that prevention efforts may most appropriately 

be targeted at behaviors, an advantage since behaviors are easier to notice than attitudes 

and may facilitate our identification of those adolescents at risk for suicide.   

 
This study revealed that suicidal ideation was strongly correlated with suicide attempts, 

and that the patterns of risk for attempts were similar to the patterns for ideation.  For 

policymaking, the same proposed prevention measures and programs could potentially 

impact both suicidal behaviors.  We estimate that over half (n=134,402) of the 247,334 

students between 7th and 12th grade in Puerto Rico have at least one depressive symptom.  

Immediate measures to deal with possibly depressive, and potentially suicidal, teens need 

to be implemented.    In addition, future research should evaluate the risk of suicidal 

behavior due to other risk factors, such as peer, school, and community characteristics, 

taking into account the individual and family characteristics found to be predictors in this 

study. 

 

This study is a secondary analysis of a survey designed to monitor the prevalence of 

substance use among students.  Strengths of this study include that it is a representative 

sample of all students between 7th and 12th grade in public schools in Puerto Rico, and 

that the participation rate was high (75.8%).  Public school students represent 93.2% of 

all students in the island.  Few studies on this topic have been performed on 

representative samples.  However, a limitation of this study is its cross-sectional design.  

Temporal sequence cannot be established, and findings may be subject to recall bias.  

Recall bias could result in an over- or under-estimation of the prevalence of suicidal 

behavior among students, and of the relationships between different factors and suicidal 
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behavior.  The 16.6% absenteeism may have lead to selection bias, and an under-

reporting of the prevalence of suicidal behavior.  School absenteeism has been associated 

with school performance, and performance has been associated with suicidal behavior.3, 

13, 27 So, our current study may have under-estimated the prevalence of suicidal behavior 

because absentees were not included. Under-reporting is likely more serious among 

students in high school since their absentee rate was almost twice as high as among 

middle school students (20.4% vs. 12.7%).  In addition, the results will not reflect the 

experiences of adolescents who have dropped out of school and suicidal behavior is 

likely to be higher among dropouts than among adolescents still in school.  In 2000, it 

was estimated that 14% of adolescents 16-19 years in old Puerto Rico were high school 

dropouts.42 In addition, this study only evaluated students in public schools, which 

represent 93.2% of all students in the island.  Not including private school students, many 

of whom go to religious schools, introduces another potential selection bias since these 

students might differ in their risk profile. 

 

Suicidal behavior is an important problem among Puerto Rican adolescents and this study 

begins to fill the gap in information about high-risk groups in the Puerto Rican 

population.  Individual and family characteristics are important predictors for suicidal 

ideation and suicide attempts among adolescent students in Puerto Rico.  Effective 

prevention strategies in this age group should target high-risk groups.  Suicidal behavior 

appears to be influenced by a number of family factors which vary among populations.  

In Puerto Rico, adolescent females appear to be at a higher risk of suicidal ideation and 

suicide attempts if they have symptoms for depression, have ever used cigarettes, alcohol 

or illicit drugs, have exhibited antisocial or sensation seeking behaviors, have ever had 

sexual activity, are in fair or poor health, if family members use substances, if they have 

family conflicts at home, and if they have no opportunities or rewards for pro-social 

involvement from parents.  Risk factors for suicidal behavior among males were similar 

to those for females, except that neither illicit drug use nor sexual activity was associated 

with suicidal ideation among them, and not being very religious was associated with both 

ideation and attempts.    
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Some prevention activities could include creating screening programs to identify 

adolescents at high risk, implementing health promotion campaigns focusing in this 

public health problem, or even developing and implementing an island-wide prevention 

plan, among others.  Some of these activities could include interventions during the 

elementary school grades, since interventions with teachers, parents, and children 

provided throughout elementary grades have been shown to have enduring positive 

effects on academic development, and in reducing violent and other risk behaviors among 

urban children.43  Since family characteristics were important predictors of suicidal 

behavior, prevention efforts should target the family unit, that is, family members 

(particularly parents) should be an integral part of the intervention.  Parents and other 

family members could be educated to recognize early warning signs of a potentially 

suicidal adolescent, including the identification of depressive symptoms. 

 

Results from this study underscore the importance of understanding and targeting 

depression and family conflict in adolescents.  Future research should focus on 

developing a better understanding of risks and protective factors for depression to better 

customize prevention and intervention efforts.   
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Table 4.1.  Weighted Frequency and Percentage of Individual Characteristics and Behaviors by Gender 
among Public School Adolescent Students, Puerto Rico, Academic Years 2002-03 and 2003-04 

 
 

Individual Characteristics 
and Behaviors 

Females 
N (%) 

Males 
N (%) 

Total 
N (%) 

Depression Scale    
     No symptoms 48,998 (39.1) 58,082 (51.5) 107,080 (45.0) 
     One symptom 27,079 (21.6) 22,536 (20.0) 49,615 (20.8) 
     Two symptoms 18,807 (15.0) 13,851 (12.3) 32,658 (13.7) 
     Three symptoms 15,440 (12.3) 8,962 (7.9) 24,402 (10.2) 
     Four symptoms 15,053 (12.0) 9,391 (8.3) 24,444 (10.3) 

    

Cigarette Use    
     Never 102,064 (80.9) 87,966 (76.8) 190,030 (78.9) 
     Ever 24,083 (19.1) 26,644 (23.2) 50,727 (21.1) 
    

Alcohol Use     
     Never 55,986 (44.4) 49,802 (43.5) 105,788 (43.9) 
     Ever 70,172 (55.6) 64,808 (56.5) 134,980 (56.1) 
    

Illicit Drug Use     
     Never 112,954 (90.8) 97,934 (86.5) 210,888 (88.7) 
     Ever 11,509 (9.2) 15,277 (13.5) 26,786 (11.3) 
    

Perceived Risks of Drug Use Scale    
     All drugs very dangerous 82,470 (67.5) 61,580 (58.5) 144,050 (63.3) 
     Not all drugs very dangerous 39,743 (32.5) 43,654 (41.5) 83,397 (36.7) 
    

Favorable Attitudes Toward  
Substance Use Scale 

   

     Not in favor of using substances 96,131 (76.7) 82,776 (73.3) 178,907 (75.1) 
     In favor of using at least one substance  29,233 (23.3) 30,192 (26.7) 59,425 (24.9) 
    

Antisocial Behaviors Scale    
     None 107,042 (85.6) 79,897 (71.2) 186,939 (78.8) 
     One behavior 14,134 (11.3) 22,024 (19.6) 36,158 (15.2) 
     Two to four behaviors 3,880 (3.1) 10,300 (9.2) 14,180 (6.0) 
    

Favorable Attitudes Toward  
Antisocial Behavior Scale 

   

     All behaviors viewed negatively 46,213 (37.0) 43,351 (38.6) 89,564 (37.7) 
     At least one not viewed negatively 78,823 (63.0) 68,876 (61.4) 147,699 (62.3) 
    

Sensation Seeking Scale    
     No risky actions 47,913 (38.1) 44,243 (39.0) 92,156 (38.5) 
     Risky actions rarely 33,615 (26.7) 22,875 (20.1) 56,490 (23.6) 
     Risky actions once in a while  19,600 (15.6) 17,784 (15.7) 37,384 (15.6) 
     Risky actions sometimes  12,269 (9.8) 13,944 (12.3) 26,213 (11.0) 
     Risky actions often 6,694 (5.3) 7,543 (6.6) 14,237 (6.0) 
     Risky actions frequently  5,614 (4.5) 7,140 (6.3) 12,754 (5.3) 
    

Health    
     Excellent 60,448 (48.2) 63,167 (55.4) 123,615 (51.6) 
     Good 47,944 (38.2) 39,318 (34.5) 87,262 (36.4) 
     Fair/Poor 17,090 (13.6) 11,451 (10.1) 28,541 (11.9) 
    

Sexual Activity     
     Ever  24,714 (19.7) 35,052 (31.1) 59,766 (25.1) 
     Never 100,638 (80.3) 77,519 (68.9) 178,157 (74.9) 
    

Religiosity Scale    
     Not very religious 22,377 (17.9) 27,127 (24.3) 49,504 (20.9) 
     Somewhat religious 53,746 (43.1) 46,411 (41.6) 100,157 (42.4) 
     Very religious 48,697 (39.0) 38,086 (34.1) 86,783 (36.7) 
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Table 4.2.  Weighted Frequency and Percentage of Family Characteristics by Gender among Public 
School Adolescent Students, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Family Characteristics Females 
N (%) 

Males 
N (%) 

Total 
N (%) 

Family Members Substance Use Scale    
     None 61,851 (49.0) 63,312 (55.3) 125,163 (52.0) 
     One substance  39,462 (31.3) 33,689 (29.4) 73,151 (30.4) 
     Two to nine substances 24,857 (19.7) 17,538 (15.3) 42,395 (17.6) 

    
Family Oversight Scale    
     Excellent 70,674 (56.3) 53,493 (47.3) 124,167 (52.0) 
     Good 26,218 (20.9) 22,700 (20.1) 48,918 (20.5) 
     Fair 19,878 (15.8) 20,455 (18.1) 40,333 (16.9) 
     Poor 8,809 (7.0) 16,561 (14.6) 25,370 (10.6) 

    
Family Conflict Scale    
     None 64,680 (51.5) 67,831 (59.9) 132,511 (55.5) 
     Almost none 26,971 (21.5) 23,972 (21.2) 50,943 (21.3) 
     Moderate 16,910 (13.5) 12,861 (11.4) 29,771 (12.5) 
     Considerable 17,016 (13.6) 8,547 (7.5) 25,563 (10.7) 

    
Parental Attitudes Favorable Toward  
Substance Use Scale 

   

     All substances very bad 88,537 (70.5) 78,669 (69.5) 167,206 (70.1) 
     Almost all very bad 14,447 (11.5) 11,751 (10.4) 26,198 (11.0) 
     Some very bad 11,829 (9.4) 10,422 (9.2) 22,251 (9.3) 
     All or almost all not bad at all 10,698 (8.5) 12,313 (10.9) 23,011 (9.6) 

    
Parental Attitudes Favorable to Antisocial 
Behavior Scale 

   

     All behaviors very bad 88,716 (70.8) 77,231 (68.4) 165,947 (69.6) 
     Some very bad 24,452 (19.5) 20,878 (18.5) 45,330 (19.0) 
     All or almost all not bad at all 12,168 (9.7) 14,844 (13.1) 27,012 (11.3) 
    
Level of Parental Attachment Scale    
     Not attached at all  10,465 (8.3) 10,495 (9.3) 20,960 (8.8) 
     1    17,164 (13.7) 13,502 (11.9) 30,666 (12.9) 
     2 43,211 (34.4) 30,619 (27.1) 73,830 (31.0) 
     3 23,003 (18.3) 15,482 (13.7) 38,485 (16.1) 
     Very attached 31,594 (25.2) 42,962 (38.0) 74,556 (31.3) 

    
Opportunities for Pro-Social Involvement 
Scale 

   

     No opportunities with parents  7,815 (6.2) 8,589 (7.6) 16,404 (6.9) 
     Almost no opportunities 15,517 (12.4) 12,505 (11.1) 28,022 (11.7) 
     Some opportunities 29,688 (23.7) 29,493 (26.1) 59,181 (24.8) 
     Many opportunities 72,456 (57.7) 62,571 (55.3) 135,027 (56.6) 

    
Rewards for Pro-Social Involvement Scale    
     None or almost no rewards from parents  13,840 (11.0) 11,866 (10.4) 25,706 (10.7) 
     Almost no rewards 14,837 (11.8) 12,828 (11.3) 27,665 (11.5) 
     Some rewards 30,777 (24.4) 25,299 (22.2) 56,076 (23.4) 
     Many rewards 66,494 (52.8) 63,979 (56.1) 130,473 (54.4) 
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Table 4.3.  Prevalence Estimates of Suicide Attempts among Public School Adolescent Students and Odds Ratios  
by Individual Characteristics and Behaviors, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Individual Characteristics 
and Behaviors 

Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
SDS+IND+FAM 
(Females only) 

Adjusted Odds Ratio 
(95% CI)† 

Model 2: 
SDS+IND+FAM 

(Males only) 
Adjusted Odds Ratio 

(95% CI)† 
Depression Scale       
     No symptoms 3,625 3.4 (3.1-3.7) Reference Reference Reference Reference 
     One symptom 4,797 9.6 (8.9-10.3) 2.98 (2.66-3.34) 2.82 (2.51-3.18) 2.33 (1.93-2.80) 1.85 (1.52-2.25) 
     Two symptoms 5,876 17.8 (16.7-18.8) 6.07 (5.46-6.76) 5.46 (4.88-6.11) 3.93 (3.29-4.70) 2.72 (2.23-3.33) 
     Three symptoms 6,465 26.3 (24.8-27.8) 10.02 (8.87-11.31) 8.79 (7.73-10.00) 5.78 (4.73-7.07) 3.58 (2.86-4.48) 
     Four symptoms 10,054 40.6 (38.9-42.3) 19.18 (16.97-21.68) 17.99 (15.84-20.43) 9.04 (7.37-11.09) 7.08 (5.86-8.57) 

       
Cigarette Use        
     Never 16,972 8.9 (8.6-9.2) Reference Reference Reference Reference 
     Ever 14,011 27.6 (26.6-28.5) 3.89 (3.66-4.14) 3.91 (3.68-4.17) 1.63 (1.46-1.81) 1.27 (1.04-1.54) 
       
Alcohol Use        
     Never 5,737 5.4 (5.0-5.8) Reference Reference Reference Reference 
     Ever 25,251 18.7 (18.1-19.3) 4.01 (3.69-4.36) 3.89 (3.57-4.23) 1.64 (1.44-1.87) 1.55 (1.28-1.86) 
       
Illicit Drug Use        
     Never 22,418 10.6 (10.2-10.9) Reference Reference Reference Reference 
     Ever 8,196 31.0 (29.5-32.5) 3.79 (3.50-4.11) 3.93 (3.58-4.30) 1.32 (1.10-1.58) 1.40 (1.16-1.70) 
       
Perceived Risks of Drug Use Scale       
     All drugs very dangerous 16,507 11.4 (11.0-11.9) Reference Reference N.A. N.A. 
     Not all drugs very dangerous 13,013 15.5 (14.9-16.2) 1.43 (1.33-1.53) 1.55 (1.44-1.66)   
       
Favorable Attitudes Toward  
Substance Use Scale 

      

     Not in favor of using substances 18,646 10.4 (10.0-10.8) Reference Reference N.A. N.A. 
     In favor of using at least one substance  12,066 20.3 (19.5-21.1) 2.19 (2.06-2.34) 2.08 (1.95-2.23)   
       
Antisocial Behaviors Scale       
     None 19,298 10.3 (9.9-10.6) Reference Reference Reference Reference 
     One behavior 7,070 19.5 (18.2-20.7) 2.11 (1.93-2.31) 2.52 (2.32-2.75) 1.32 (1.17-1.48) 1.27 (1.06-1.52) 
     Two to four behaviors 4,315 30.8 (29.0-32.5) 3.88 (3.54-4.26) 5.39 (4.87-5.97) 1.76 (1.37-2.27) 1.63 (1.38-1.94) 
  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM) variables left in model after backward selection. 
  N.A. = Not applicable; variables not retained in adjusted model. 
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Table 4.3.  Prevalence Estimates of Suicide Attempts among Public School Adolescent Students and Odds Ratios  
by Individual Characteristics and Behaviors, Puerto Rico, Academic Years 2002-03 and 2003-04 (Cont.) 

 

Individual Characteristics 
and Behaviors 

Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
SDS+IND+FAM 
(Females only) 

Adjusted Odds Ratio 
(95% CI)† 

Model 2: 
SDS+IND+FAM 

(Males only) 
Adjusted Odds Ratio 

(95% CI)† 
Favorable Attitudes Toward  
Antisocial Behavior Scale 

      

     All behaviors viewed negatively 7,776 8.7 (8.1-9.2) Reference Reference N.A. N.A. 
     At least one not viewed negatively 22,907 15.4 (15.0-15.9) 1.93 (1.79-2.08) 1.79 (1.65-1.95)   
       
Sensation Seeking Scale       
     No risky actions 5,235 5.6 (5.2-6.1) Reference Reference Reference Reference 
     Risky actions rarely 5,998 10.5 (9.9-11.1) 1.97 (1.77-2.19) 1.70 (1.52-1.92) 1.05 (0.90-1.22) 1.14 (0.90-1.44) 
     Risky actions once in a while  6,297 16.8 (15.5-18.0) 3.37 (3.01-3.78) 3.23 (2.86-3.65) 1.33 (1.12-1.58) 1.47 (1.16-1.87) 
     Risky actions sometimes  5,461 20.8 (19.3-22.2) 4.39 (3.84-5.02) 4.46 (3.85-5.17) 1.57 (1.28-1.92) 1.62 (1.29-2.03) 
     Risky actions often 3,698 25.7 (23.7-27.8) 5.80 (5.06-6.66) 6.06 (5.21-7.05) 1.57 (1.28-1.91) 1.67 (1.29-2.17) 
     Risky actions frequently  4,218 32.8 (30.8-34.8) 8.18 (7.20-9.30) 8.92 (7.64-10.41) 1.63 (1.22-2.16) 2.42 (1.88-3.11) 
       
Health       
     Excellent 10,985 8.9 (8.5-9.3) Reference Reference Reference Reference 
     Good 12,473 14.3 (13.6-14.9) 1.70 (1.58-1.84) 1.58 (1.47-1.71) 1.12 (1.01-1.23) 1.40 (1.22-1.60) 
     Fair/Poor 7,311 25.5 (24.2-26.7) 3.50 (3.24-3.79) 3.23 (2.95-3.53) 1.53 (1.37-1.71) 1.99 (1.68-2.37) 
       
Sexual Activity        
     Ever  13,855 23.0 (22.1-24.0) 2.87 (2.69-3.05) 3.18 (2.97-3.40) 1.52 (1.36-1.70) 1.32 (1.12-1.54) 
     Never 16,913 9.5 (9.1-9.8) Reference Reference Reference Reference 
       
Religiosity Scale       
     Not very religious 8,564 17.2 (16.3-18.0) 1.76 (1.61-1.92) 1.86 (1.71-2.03) N.A. 0.82 (0.68-0.99) 
     Somewhat religious 12,772 12.7 (12.1-13.3) 1.23 (1.14-1.34) 1.21 (1.11-1.31)  0.72 (0.62-0.84) 
     Very religious 9,201 10.5 (10.0-11.1) Reference Reference  Reference 
  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM) variables left in model after backward selection. 
  N.A. = Not applicable; variables not retained in adjusted model. 
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Table 4.4.  Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students and Odds Ratios 
by Individual Characteristics and Behaviors, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Individual Characteristics 
and Behaviors 

Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
SDS+IND+FAM 
(Females only) 

Adjusted Odds Ratio 
(95% CI)† 

Model 2: 
SDS+IND+FAM 

(Males only) 
Adjusted Odds Ratio 

(95% CI)† 
Depression Scale       
     No symptoms 4,444 4.1 (3.8-4.4) Reference Reference Reference Reference 
     One symptom 5,838 11.7 (10.9-12.5) 3.08 (2.77-3.43) 2.89 (2.57-3.25) 2.26 (1.92-2.65) 1.93 (1.59-2.34) 
     Two symptoms 7,346 22.2 (21.0-23.4) 6.67 (6.00-7.42) 6.12 (5.44-6.87) 4.27 (3.60-5.07) 3.09 (2.59-3.68) 
     Three symptoms 8,087 32.9 (31.4-34.5) 11.44 (10.20-12.84) 10.34 (9.11-11.72) 6.33 (5.28-7.59) 4.70 (3.80-5.82) 
     Four symptoms 12,039 48.8 (47.0-50.6) 22.22 (19.80-24.94) 22.06 (19.43-25.06) 10.90 (9.07-13.10) 8.89 (7.30-10.83) 

       
Cigarette Use        
     Never 21,443 11.3 (10.9-11.7) Reference Reference Reference Reference 
     Ever 16,384 32.3 (31.3-33.3) 3.76 (3.56-3.97) 3.62 (3.42-3.84) 1.46 (1.30-1.63) 1.44 (1.22-1.70) 
       
Alcohol Use        
     Never 6,909 6.5 (6.1-6.9) Reference Reference Reference Reference 
     Ever 30,925 22.9 (22.3-23.5) 4.25 (3.97-4.56) 3.89 (3.61-4.18) 1.71 (1.54-1.90) 1.53 (1.31-1.78) 
       
Illicit Drug Use        
     Never 28,259 13.4 (12.9-13.8) Reference Reference Reference N.A. 
     Ever 9,175 34.7 (33.3-36.2) 3.46 (3.20-3.73) 3.52 (3.24-3.84) 1.26 (1.06-1.50)  
       
Perceived Risks of Drug Use Scale       
     All drugs very dangerous 20,597 14.3 (13.7-14.8) Reference Reference N.A. N.A. 
     Not all drugs very dangerous 15,757 18.9 (18.1-19.6) 1.40 (1.31-1.50) 1.52 (1.41-1.63)   
       
Favorable Attitudes Toward  
Substance Use Scale 

      

     Not in favor of using substances 22,475 12.5 (12.1-12.9) Reference Reference N.A. N.A. 
     In favor of using at least one substance  15,025 25.3 (24.3-26.3) 2.36 (2.22-2.51) 2.17 (2.04-2.31)   
       
Antisocial Behaviors Scale       
     None 24,231 12.9 (12.5-13.3) Reference Reference Reference Reference 
     One behavior 8,569 23.6 (22.2-25.0) 2.08 (1.91-2.27) 2.47 (2.28-2.68) 1.28 (1.13-1.44) 1.22 (1.05-1.42) 
     Two to four behaviors 4,701 33.6 (31.7-35.4) 3.41 (3.09-3.76) 4.65 (4.19-5.16) 1.62 (1.24-2.11) 1.48 (1.26-1.74) 
  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM) variables left in model after backward selection. 
  N.A. = Not applicable; variables not retained in adjusted model. 
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Table 4.4.  Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students and Odds Ratios 
by Individual Characteristics and Behaviors, Puerto Rico, Academic Years 2002-03 and 2003-04 (Cont.) 

 

Individual Characteristics 
and Behaviors 

Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
SDS+IND+FAM 
(Females only) 

Adjusted Odds Ratio 
(95% CI)† 

Model 2: 
SDS+IND+FAM 

(Males only) 
Adjusted Odds Ratio 

(95% CI)† 
Favorable Attitudes Toward  
Antisocial Behavior Scale 

      

     All behaviors viewed negatively 8,945 10.0 (9.4-10.5) Reference Reference N.A. N.A. 
     At least one not viewed negatively 28,571 19.3 (18.8-19.8) 2.16 (2.02-2.31) 1.99 (1.85-2.13)   
       
Sensation Seeking Scale       
     No risky actions 5,575 6.0 (5.6-6.5) Reference Reference Reference Reference 
     Risky actions rarely 7,469 13.1 (12.4-13.9) 2.36 (2.13-2.61) 2.00 (1.80-2.22) 1.24 (1.09-1.42) 1.32 (1.06-1.64) 
     Risky actions once in a while  8,017 21.3 (20.0-22.7) 4.25 (3.83-4.71) 3.95 (3.53-4.42) 1.68 (1.45-1.96) 1.97 (1.59-2.45) 
     Risky actions sometimes  7,016 26.7 (25.2-28.3) 5.71 (5.10-6.40) 5.63 (4.96-6.40) 1.99 (1.65-2.39) 2.32 (1.91-2.82) 
     Risky actions often 4,798 33.3 (31.3-35.4) 7.83 (6.90-8.89) 8.08 (7.05-9.26) 2.15 (1.76-2.62) 2.80 (2.20-3.56) 
     Risky actions frequently  4,895 38.3 (36.1-40.6) 9.73 (8.52-11.12) 10.62 (9.11-12.38) 2.36 (1.82-3.07) 3.15 (2.46-4.02) 
       
Health       
     Excellent 14,004 11.4 (10.9-11.9) Reference Reference Reference Reference 
     Good 15,230 17.4 (16.6-18.2) 1.65 (1.53-1.77) 1.53 (1.42-1.66) 1.06 (0.96-1.17) 1.26 (1.08-1.47) 
     Fair/Poor 8,361 29.2 (27.9-30.6) 3.23 (2.97-3.50) 3.07 (2.80-3.36) 1.48 (1.31-1.67) 1.74 (1.48-2.05) 
       
Sexual Activity        
     Ever  16,069 26.8 (25.7-27.9) 2.67 (2.50-2.85) 2.76 (2.57-2.96) 1.39 (1.22-1.58) N.A. 
     Never 21,543 12.0 (11.6-12.4) Reference Reference Reference  
       
Religiosity Scale       
     Not very religious 10,061 20.2 (19.2-21.2) 1.66 (1.53-1.79) 1.82 (1.68-1.96) N.A. 0.88 (0.75-1.05) 
     Somewhat religious 15,734 15.7 (15.0-16.3) 1.21 (1.12-1.31) 1.20 (1.11-1.30)  0.79 (0.68-0.93) 
     Very religious 11,577 13.3 (12.7-13.8) Reference Reference  Reference 
  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM) variables left in model after backward selection. 
  N.A. = Not applicable; variables not retained in adjusted model. 
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 Table 4.5.  Prevalence Estimates of Suicide Attempts among Public School Adolescent Students and Odds Ratios 
by Family Characteristics, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Family Characteristics Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
SDS+IND+FAM 
(Females only) 

Adjusted Odds Ratio 
(95% CI)† 

Model 2: 
SDS+IND+FAM 

(Males only) 
Adjusted Odds Ratio 

(95% CI)† 
Family Members Substance Use Scale       
     None 10,516 8.4 (8.0-8.8) Reference Reference Reference N.A. 
     One substance  11,082 15.1 (14.4-15.8) 1.94 (1.81-2.09) 1.79 (1.66-1.93) 1.14 (1.02-1.28)  
     Two to nine substances 9,359 22.1 (20.9-23.3) 3.10 (2.81-3.42) 2.61 (2.36-2.89) 0.98 (0.84-1.15)  

       
Family Oversight Scale       
     Excellent 10,418 8.4 (8.0-8.7) Reference Reference N.A. Reference 
     Good 7,195 14.6 (13.6-15.6) 1.87 (1.70-2.06) 1.88 (1.70-2.08)  1.29 (1.06-1.56) 
     Fair 7,989 19.7 (18.6-20.7) 2.68 (2.46-2.92) 2.76 (2.51-3.02)  1.10 (0.91-1.32) 
     Poor 5,172 20.4 (19.1-21.7) 2.82 (2.55-3.11) 3.51 (3.15-3.91)  1.19 (0.99-1.43) 

       
Family Conflict Scale       
     None 9,209 6.9 (6.6-7.3) Reference Reference Reference Reference 
     Almost none 6,948 13.5 (12.7-14.4) 2.11 (1.93-2.30) 1.99 (1.83-2.17) 1.22 (1.07-1.38) 1.51 (1.25-1.82) 
     Moderate 6,220 20.8 (19.4-22.1) 3.53 (3.22-3.88) 3.22 (2.93-3.55) 1.45 (1.26-1.67) 1.59 (1.31-1.93) 
     Considerable 8,396 32.7 (31.0-34.4) 6.53 (5.95-7.18) 5.37 (4.82-5.97) 1.72 (1.43-2.07) 2.12 (1.74-2.57) 

       
Parental Attitudes Favorable Toward  
Substance Use Scale 

      

     All substances very bad 17,884 10.6 (10.2-11.0) Reference Reference N.A. N.A. 
     Almost all very bad 4,187 15.9 (14.4-17.4) 1.59 (1.41-1.79) 1.39 (1.23-1.58)   
     Some very bad 4,022 17.9 (16.7-19.0) 1.83 (1.67-2.01) 1.62 (1.47-1.79)   
     All or almost all not bad at all 4,759 20.6 (19.3-22.0) 2.19 (1.99-2.41) 2.11 (1.89-2.36)   

       
Parental Attitudes Favorable to Antisocial 
Behavior Scale 

      

     All behaviors very bad 17,756 10.6 (10.2-11.0) Reference Reference N.A. N.A. 
     Some very bad 7,562 16.5 (15.5-17.5) 1.67 (1.52-1.82) 1.61 (1.47-1.77)   
     All or almost all not bad at all 5,500 20.3 (19.0-21.6) 2.15 (1.97-2.34) 2.22 (2.01-2.46)   
  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM) variables left in model after backward selection. 
  N.A. = Not applicable; variables not retained in adjusted model. 
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Table 4.5.  Prevalence Estimates of Suicide Attempts among Public School Adolescent Students and Odds Ratios 
by Family Characteristics, Puerto Rico, Academic Years 2002-03 and 2003-04 (Cont.) 

 

Family Characteristics Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
SDS+IND+FAM 
(Females only) 

Adjusted Odds Ratio 
(95% CI)† 

Model 2: 
SDS+IND+FAM 

(Males only) 
Adjusted Odds Ratio 

(95% CI)† 
Level of Parental Attachment Scale       
     Not attached at all  5,000 24.0 (22.5-25.5) Reference Reference N.A. Reference 
     1    6,180 20.0 (18.8-21.3) 0.79 (0.69-0.91) 0.75 (0.66-0.85)  0.87 (0.68-1.10) 
     2 11,331 15.2 (14.4-16.0) 0.57 (0.52-0.62) 0.54 (0.49-0.59)  1.15 (0.92-1.43) 
     3 4,100 10.6 (9.8-11.5) 0.38 (0.33-0.43) 0.37 (0.32-0.42)  1.12 (0.86-1.46) 
     Very attached 4,124 5.5 (5.1-5.9) 0.18 (0.16-0.21) 0.22 (0.19-0.25)  0.84 (0.64-1.11) 

       
Opportunities for Pro-Social Involvement 
Scale 

      

     No opportunities with parents  4,594 28.2 (26.5-30.0) Reference Reference Reference Reference 
     Almost no opportunities 6,540 23.1 (21.8-24.4) 0.76 (0.68-0.86) 0.69 (0.61-0.77) 0.78 (0.64-0.94) 0.85 (0.67-1.07) 
     Some opportunities 7,900 13.2 (12.5-14.0) 0.39 (0.35-0.43) 0.38 (0.34-0.42) 0.65 (0.55-0.77) 0.70 (0.54-0.90) 
     Many opportunities 11,673 8.6 (8.2-9.0) 0.24 (0.22-0.27) 0.23 (0.20-0.25) 0.68 (0.56-0.83) 0.59 (0.46-0.75) 

       
Rewards for Pro-Social Involvement Scale       
     None or almost no rewards from parents  7,559 29.5 (28.0-31.0) Reference Reference Reference Reference 
     Almost no rewards 5,742 20.8 (19.5-22.1) 0.63 (0.57-0.69) 0.63 (0.57-0.69) 0.90 (0.79-1.04) 0.95 (0.70-1.27) 
     Some rewards 7,894 14.0 (13.2-14.9) 0.39 (0.35-0.43) 0.38 (0.35-0.43) 0.87 (0.76-1.01) 0.81 (0.62-1.05) 
     Many rewards 9,763 7.4 (7.0-7.8) 0.19 (0.17-0.21) 0.21 (0.19-0.23) 0.75 (0.65-0.87) 0.69 (0.52-0.93) 
  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM) variables left in model after backward selection. 
  N.A. = Not applicable; variables not retained in adjusted model. 
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Table 4.6.  Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students and Odds Ratios 
by Family Characteristics, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Family Characteristics Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
SDS+IND+FAM 
(Females only) 

Adjusted Odds Ratio 
(95% CI)† 

Model 2: 
SDS+IND+FAM 

(Males only) 
Adjusted Odds Ratio 

(95% CI)† 
Family Members Substance Use Scale       
     None 12,882 10.3 (9.8-10.8) Reference Reference Reference Reference 
     One substance  13,695 18.7 (17.9-19.4) 2.00 (1.87-2.15) 1.82 (1.69-1.96) 1.14 (1.04-1.26) 1.28 (1.10-1.48) 
     Two to nine substances 11,219 26.5 (25.2-27.8) 3.15 (2.88-3.44) 2.61 (2.39-2.85) 1.00 (0.87-1.16) 1.20 (1.02-1.42) 

       
Family Oversight Scale       
     Excellent 13,120 10.5 (10.1-11.0) Reference Reference N.A. N.A. 
     Good 8,759 17.8 (16.8-18.8) 1.84 (1.69-2.00) 1.81 (1.65-1.98)   
     Fair 9,890 24.4 (23.3-25.5)  2.74 (2.52-2.97) 2.83 (2.59-3.08)   
     Poor 5,873 23.2 (21.8-24.6) 2.57 (2.34-2.82) 3.32 (3.00-3.67)   

       
Family Conflict Scale       
     None 11,260 8.5 (8.1-8.8) Reference Reference Reference Reference 
     Almost none 8,387 16.4 (15.4-17.3) 2.11 (1.94-2.30) 1.98 (1.82-2.15) 1.22 (1.09-1.37) 1.35 (1.15-1.59) 
     Moderate 7,706 25.8 (24.2-27.3) 3.75 (3.42-4.13) 3.40 (3.07-3.76) 1.52 (1.32-1.76) 1.54 (1.29-1.84) 
     Considerable 10,289 40.3 (38.7-41.9) 7.29 (6.73-7.90) 5.93 (5.44-6.46) 1.88 (1.61-2.20) 2.19 (1.83-2.64) 

       
Parental Attitudes Favorable Toward  
Substance Use Scale 

      

     All substances very bad 21,747 12.9 (12.5-13.3) Reference Reference N.A. N.A. 
     Almost all very bad 5,238 19.9 (18.5-21.3) 1.67 (1.53-1.83) 1.41 (1.28-1.56)   
     Some very bad 5,214 23.2 (21.7-24.6) 2.04 (1.85-2.24) 1.76 (1.58-1.95)   
     All or almost all not bad at all 5,508 23.9 (22.4-25.4) 2.12 (1.94-2.31) 2.04 (1.85-2.26)   

       
Parental Attitudes Favorable to Antisocial 
Behavior Scale 

      

     All behaviors very bad 21,592 12.9 (12.5-13.4) Reference Reference N.A. N.A. 
     Some very bad 9,628 21.1 (19.8-22.3) 1.80 (1.65-1.96) 1.73 (1.58-1.90)   
     All or almost all not bad at all 6,439 23.8 (22.3-25.3) 2.10 (1.93-2.30) 2.24 (2.02-2.48)   
  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM) variables left in model after backward selection. 
  N.A. = Not applicable; variables not retained in adjusted model. 
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Table 4.6.  Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students and Odds Ratios 
by Family Characteristics, Puerto Rico, Academic Years 2002-03 and 2003-04 (Cont.) 

 

Family Characteristics Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
SDS+IND+FAM 
(Females only) 

Adjusted Odds Ratio 
(95% CI)† 

Model 2: 
SDS+IND+FAM 

(Males only) 
Adjusted Odds Ratio 

(95% CI)† 
Level of Parental Attachment Scale       
     Not attached at all  6,276 30.2 (28.6-31.9) Reference Reference N.A. Reference 
     1    7,854 25.4 (24.2-26.7) 0.79 (0.71-0.88) 0.73 (0.65-0.82)  0.74 (0.60-0.91) 
     2 13,749 18.5 (17.6-19.3) 0.52 (0.48-0.57) 0.48 (0.44-0.52)  0.85 (0.68-1.04) 
     3 4,862 12.6 (11.7-13.5) 0.33 (0.30-0.38) 0.32 (0.28-0.36)  0.74 (0.57-0.95) 
     Very attached 4,862 6.5 (6.0-7.0) 0.16 (0.14-0.18) 0.19 (0.17-0.21)  0.49 (0.38-0.62) 

       
Opportunities for Pro-Social Involvement 
Scale 

      

     No opportunities with parents  5,447 33.6 (31.7-35.6) Reference Reference Reference Reference 
     Almost no opportunities 7,846 27.8 (26.5-29.1) 0.76 (0.69-0.84) 0.67 (0.60-0.74) 0.75 (0.63-0.88) 0.76 (0.63-0.92) 
     Some opportunities 9,812 16.4 (15.6-17.3) 0.39 (0.35-0.43) 0.37 (0.34-0.41) 0.67 (0.56-0.80) 0.65 (0.52-0.81) 
     Many opportunities 14,472 10.7 (10.2-11.1) 0.24 (0.21-0.26) 0.21 (0.19-0.24) 0.66 (0.55-0.80) 0.57 (0.45-0.72) 

       
Rewards for Pro-Social Involvement Scale       
     None or almost no rewards from parents  9,082 35.6 (33.8-37.4) Reference Reference Reference N.A. 
     Almost no rewards 7,128 25.9 (24.5-27.3) 0.63 (0.58-0.69) 0.62 (0.57-0.68) 0.94 (0.80-1.10)  
     Some rewards 9,383 16.7 (15.8-17.5) 0.36 (0.33-0.40) 0.35 (0.32-0.39) 0.76 (0.65-0.88)  
     Many rewards 12,207 9.3 (8.9-9.7) 0.19 (0.17-0.20) 0.20 (0.18-0.22) 0.68 (0.59-0.79)  
  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM) variables left in model after backward selection. 
  N.A. = Not applicable; variables not retained in adjusted model. 
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Table 4.7.  Odds Ratios for Suicide Attempts and Suicidal Ideation among Female Public School Adolescent 
Students by Depression and Family Conflict, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Depression  Family 
Conflict  

Suicide Attempts 
(Females only) 

Adjusted Odds Ratio 
(95% CI)* 

Suicidal Ideation 
(Females only) 

Adjusted Odds Ratio 
(95% CI)* 

None Reference Reference No symptoms 
Some 2.28 (1.73-2.99) 2.17 (1.72-2.74) 

    
None 3.04 (2.30-4.02) 3.05 (2.45-3.79) One symptom 
Some 4.22 (3.32-5.37) 3.89 (3.21-4.71) 

    
None 5.67 (4.36-7.37) 6.01 (4.71-7.68) Two symptoms 
Some 6.85 (5.41-8.66) 7.33 (6.00-8.96) 

    
None 7.94 (5.99-10.54) 8.20 (6.39-10.54) Three symptoms 
Some 10.48 (7.99-13.76) 11.53 (9.12-14.58) 

    
None 13.13 (9.81-17.58) 13.25 (10.36-16.95) Four symptoms 
Some 16.30 (12.45-21.33) 20.69 (16.39-26.12) 

* Adjusted by all socio-demographic characteristics and the individual (IND) and family (FAM)  
                   variables left in model after backward selection 
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Appendix 1. Individual Risk and Protective Factors Evaluated in the Study 
 

Factors (Answers) Question  
 

Depression Scale  (Yes/No) – Cronbach α=0.77 
• Felt Life Not Worth It  Sometimes I feel that life is not worth it.  
• Felt Good for Nothing  Sometimes I feel that I’m good for nothing.  
• Felt a Failure  I think that I am a failure.  
• Felt Depressed Most of the Time  Last year, I felt depressed or sad most of the time even when 

sometimes I felt good. 
 

  
Ever Use of Cigarettes  Variable created as a composite of several variables related to 

ever use of cigarettes  
  
Ever Use of Alcohol 
 

Variable created as a composite of several variables related to 
ever use of alcohol  

  
Use of Illicit Drugs  
 

Variable created as a composite of several variables related to 
ever and recent use of inhalants, marijuana, cocaine, heroine, 
crack, design drugs, other drugs  

   
Perceived Risks of Drug Use Scale  (No harm/Slight harm/A lot if harm/Don’t know) – Cronbach 
α=0.95 
• Perceived Harm of Daily 

Smoking  
In your opinion, how much harm or risk is there in smoking one 
or more packs of cigarettes per day? 

 

• Perceived Harm of Occasional 
Marijuana Use 

In your opinion, how much harm or risk is there in smoking 
marihuana occasionally? 

 

• Perceived Harm of Regular Pill 
Use 

In your opinion, how much harm or risk is there in using non-
prescribed pills to get high regularly? 

 

• Perceived Harm of Occasional 
Crack Use 

In your opinion, how much harm or risk is there in using crack 
occasionally? 

 

• Perceived Harm of Occasional 
Cocaine Use 

In your opinion, how much harm or risk is there in using 
cocaine occasionally? 

 

• Perceived Harm of Regular 
Drinking  

In your opinion, how much harm or risk is there in drinking one 
or two drinks almost daily? 

 

• Perceived Harm of Binge 
Drinking 

In your opinion, how much harm or risk is there in drinking 
five or more drinks one after the other? 

 

   
Favorable Attitudes Toward Substance Use Scale (Yes/No) - Cronbach α=0.79 
• Agrees with Peer Cigarette Use Do you agree with someone your age using cigarettes?  
• Agrees with Peer Alcohol Use Do you agree with someone your age using alcoholic drinks?  
• Agrees with Peer Inhalant Use Do you agree with someone your age using inhalants (glue, 

thinner, etc.? 
 

• Agrees with Peer Marijuana Use Do you agree with someone your age using marijuana?  
• Agrees with Peer Cocaine Use  Do you agree with someone your age using cocaine?  
• Agrees with Peer Heroine Use Do you agree with someone your age using heroine?  
• Agrees with Peer Crack Use Do you agree with someone your age using crack? 

 
 

Antisocial Behavior Scale  (Never/10 years or younger/11/12/13/14/15/16/17) 
• Age of First Suspension How old were you when you first got suspended from school? 
• Age of First Arrest  How old were you when you first got arrested? 
• Age First Carried a Gun How old were you when you first carried a gun? 
• Age of First Attack 

 
How old were you when you first attacked somebody with the 
intention of seriously harming him/her? 
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Factors (Answers) Question  
 

Favorable Attitudes Toward Antisocial Behavior Scale (Very bad/Bad/A bit bad/  
                                                                                               Not bad at all) - Cronbach α=0.84 
• Opinion on Peers Taking Gun to 

School 
How bad do you think it is for somebody your age to take a gun 
to school? 

 

• Opinion on Peers Stealing 
 

How bad do you think it is for somebody your age to steal 
something? 

 

• Opinion on Peers Picking Fights How bad do you think it is for somebody your age to pick a 
fight with somebody? 

 

• Opinion on Peers Injuring 
Intentionally 
 

How bad do you think it is for somebody your age to attack 
someone with the intention of seriously hurting him/her? 

 

• Opinion on Peers Staying Out of 
School All Day 
 

How bad do you think it is for somebody your age to stay away 
from school all day when parents think they are at school? 

 

   
Sensation Seeking Scale (Never/Few times/Many times) 
• Frequency of Doing What They 

Wanted  
How often have you done something because you wanted to?  

• Frequency of Doing Dangerous 
Dares  

How often have you done something dangerous because 
somebody dared you? 

 

• Frequency of Doing Crazy 
Things 

How often have you done crazy things even if they were a bit 
dangerous? 

 

   
Health  
 

How is your health most of the time? 
(Excellent/Good/Fair/Poor) 

 

 

Sexual Activity  

• Age of onset 
 

 
 

 
What age were you when you had sexual relations for the first 
time?   (Never had relations/12 years or 
younger/13/14/15/16/17/18 years or older) 

 

• Number of partners During your life, with how many persons have you had sexual 
relations?   (Never had relations/1 person/  2 persons/3-4 
persons/5-6 persons/More than 6 persons) 

 

 
Religiosity Scale  - Cronbach α=0.61 
• Church Attendance 

 
 
 

How often do you go to religious activities or to religious se
(Never/On special occasions/Two or three times a month/Once o
times a week) 

 

• Importance of Religion 
 

How important is religion in your life?  (Not important/A little 
important/Quite important/Very important) 
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Appendix 2. Family Risk and Protective Factors Evaluated in the Study 
 

Factors Question 
 

Family History of Substance Use Scale  (Don’t have siblings/Never/Several times a year/Several times per 
month/Only on weekends/Several times per week/Daily) - Cronbach α=0.90 
• Severe Substance Use History  Has anyone in your family ever have a severe alcohol or drug 

problem?   (Yes/No) 
 

• Sibling Cigarette Use How often do your sibling(s) use cigarettes?  
• Sibling Alcohol Use  How often do your sibling(s) use alcoholic beverages?  
• Sibling Marijuana Use  How often do your sibling(s) use marijuana?  
• Sibling Cocaine Use  How often do your sibling(s) use cocaine?  
•  Sibling Other Drug Use  How often do your sibling(s) use other drugs?  
• Parental Marijuana Use  How often do your parents or guardians use marijuana?  
• Parental Cocaine Use  How often do your parents or guardians use cocaine?  
• Parental Other Drug Use  How often do your parents or guardians use drug use?  

   
Family Oversight Scale  (Yes/No) - Cronbach α=0.81 
• Homework Supervision Do your parents ask if you have done your homework?  
• Supervision of Arrival  Do your parents notice if you don’t come home on time?  
• Clear Rules  Are the rules in your house clear?  
• Parental Notification Do your parents want you to notify them if you are going to be late?  
• Parental Supervision Does any of your parents know where you are and with whom when 

you are not home? 
 

• Supervision of Drinking Would your parents notice if you drank beer, wine or liquor (rum, 
vodka, whisky, or gin) without their permission?  

 

• Clear Rules about Substance 
Use 

Are there clear rules in your house about alcohol and drug use?  

• Handgun Supervision Would your parents notice if you carried a handgun without their 
permission?  

 

   
Family Conflict Scale  (Yes/No) - Cronbach α=0.69 
• Strong Family Arguments  Are there strong arguments in your house?  
• Frequent Intra-Familiar 

Arguments 
Do your family members insult or yell at each other frequently?  

• Repeated Family Arguments In your house, are arguments always about the same things?  
   
Parental Attitudes Favorable Toward Substance Use Scale  (Very bad/Bad/A bit bad/  
                                                                                                      Not bad at all) - Cronbach α=0.78 
• Parental Attitudes Toward 

Alcohol Use  
To your parents, how bad is it that you regularly drink beer, wine, 
liquor, rum vodka or gin?  

 

• Parental Attitudes Toward 
Smoking 

To your parents, how bad is it that you smoke cigarettes?   

• Parental Attitudes Toward 
Marijuana Use  

To your parents, how bad is it that you smoke marijuana?   

   
Parental Attitudes Favorable To Antisocial Behavior Scale  (Very bad/Bad/A bit bad/  
                                                                                                        Not bad at all) - Cronbach α=0.82 
• Parental Attitudes Toward 

Stealing  
To your parents, how bad is it that you steal something?   

• Parental Attitudes Toward 
Writing on Walls  

To your parents, how bad is it that you draw graffiti, write things or 
draw on buildings or other properties without the owner’s 
permission?  

 

• Parental Attitudes Toward 
Picking a Fight  

To your parents, how bad is it that you pick a fight with someone?   
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Factors Question 
 

Level of Parental Attachment Scale  (Yes/No) - Cronbach α=0.64 
• Closeness with Mother Are you very close to your mom?  
• Sharing with Mother Do you tell your things to your mom? 

 
 

• Closeness with Father Are you very close to your dad? 
 

 

• Sharing with Father  Do you tell your things to your dad?  
   
Opportunities for Pro-social Involvement Scale  (Yes/No) - Cronbach α=0.59 
• Participation in Family 

Decision-Making 
Can you give your opinion regarding family decisions? 

 
 

• Approachability of 
Parents for Help with 
Problems 

Could you ask your dad or mom for help is you had a personal 
problem? 

 

• Parents Invitation to 
Activities  

Do your parents often invite you to do things that you like?  

   
Rewards for Pro-social Involvement Scale - Cronbach α=0.65 
• Parents Notice Child’s 

Behavior 
If you are doing things right, do your parents tell you? 
(Never/ Almost never/Almost always/Always) 

 

• Parental Pride in Child How often do your parents tell you that they are proud of you for 
something that you have done? 
(Never/ Almost never/Almost always/Always) 

 

• Enjoyment of Time 
with Mother 

Do you like spending time with your mom? 
(Yes/No) 

 

• Enjoyment of Time 
with Father 

Do you like spending time with your dad? 
(Yes/No) 
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CHAPTER V 

 
PEER, SCHOOL AND COMMUNITY CHARACTERISTICS ASSOCIATED 

WITH SUICIDAL BEHAVIOR AMONG ADOLESCENT STUDENTS IN 
PUERTO RICO, ACADEMIC YEARS 2002-03 AND 2003-04 

 

 

ABSTRACT 

Background: Suicidal behavior is difficult to predict.  Individual and family 

characteristics have been found to be strongly associated with suicidal ideation and 

suicide attempts among Puerto Rican adolescents, but the risk due to factors from other 

social environments has not been adequately evaluated.  The objective of this study was 

to determine the association between suicidal ideation and suicide attempts with 

characteristics related to adolescents’ peer, school, and community environments.  

Methods:  This study is a secondary analysis of the "Consulta Juvenil VI" survey, a 

Puerto Rican-wide bi-annual cross-sectional survey among children and adolescents.  The 

sample (n=55,227) was selected using a multi-stage stratified cluster sampling design, 

and is representative of all 7th-12th grade public school students in Puerto Rico.  Multiple 

logistic regression analyses were performed to assess the strength of the association 

between each suicidal behavior and peer, school, and community variables, adjusted for 

socio-demographic, individual, and family characteristics.  Results:  The community 

environment was most strongly associated with suicidal behavior among these students.  

Level of community disorganization and a perceived availability of handguns were found 

to be significantly associated with suicidal behavior among both genders.  Experiencing 

transitions and mobility (changing schools and/or studying outside of Puerto Rico) was 

also an important predictor, particularly among females.  Few school factors and no peer 

characteristics were independently associated with suicidal behaviors.  Conclusions:  

Characteristics related to the adolescents’ community are important predictors for 
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suicidal ideation and suicide attempts among students. This study provides us with an 

increased awareness of the importance of community factors in suicidal behavior among 

Puerto Rican adolescent students.   

 

 

INTRODUCTION 

Suicidal behavior, including both ideation and attempts, has been increasingly identified 

as an important clinical and public health problem among adolescents.1-4 Suicide is the 8th 

leading cause of death in the 10-14 year old age group in Puerto Rico, and the 6th leading 

cause of death in the 15-19 year old group.5 It is estimated that between 3-9% of 

adolescent students in USA attempt suicide every year, and that 16.9% have recent (last 

year) suicidal ideation.6-9 In Puerto Rico, we have estimated that 12.8% of adolescent 

students have attempted suicide at least once in their lives, and 6.0% had ideation in the 

last year (see Chapter III).   

 

Suicidal behavior is difficult to predict among adolescents, but a variety of risk and 

protective factors have been identified from different ecological domains, although few 

studies have explored the influence of variables from more that three domains 

simultaneously.6-8, 10-33 Hawkins and Catalano argue that examining factors across 

multiple ecological domains is needed in order to focus prevention planning to address 

each community’s unique profile.  They have evaluated multiple domains in their 

research on adolescent antisocial behavior (including delinquency, substance abuse, and 

violence), but this approach has not previously been applied to suicidal behavior.34-35 

Although several studies have considered individual and family characteristics, few have 

explored the impact of peer, school, and community factors. 

 

As children grow into adolescence, they shift from depending on their parents to 

developing their own emerging identities, with social acceptance by their peers and social 

conformity becoming a bridge between the two.21 This process is accompanied by an 

undercurrent of sadness (resulting from the separation) which is commonly manifested by 

tension, but may also precipitate a depressed mood, one of the strongest predictors for 



 133

suicidal behavior among adolescents. 3, 11-12, 16, 19, 21, 24, 31 An inability to create or maintain 

a supportive social network has been found to be a characteristic of people who have 

committed suicide.36 Thus, out-of-home and peer relationships have been suggested as 

factors that might precipitate suicidal behavior.26 Establishing supportive social 

interactions might be helpful in preventing suicidal behavior, while interpersonal 

problems involving teachers, and friends, including boyfriends/girlfriends, particularly 

among persons with depressive disorders, may be important potentiating factors for 

suicidal risk.16, 26 Low instrumental and social competence has also been associated with 

suicidal behavior among adolescents.8  

 

The school is another important social space since adolescents spend more time within 

school than elsewhere.  Poor school performance has been associated with suicidal 

behavior as has a history of school problems (trouble paying attention and getting 

homework done) and a higher degree of academic delay.3, 6, 27, 31 Conversely, academic 

success as indicated by grade point average among male students and parents’ 

expectations for the student to complete high school and college appear to protect against 

suicide attempts.6  Few studies have explored the association between suicidal ideation or 

attempts and community characteristics.  Two studies have suggested that easy household 

access to guns predicts attempted suicide among adolescent students.6, 28  

 

The literature on factors that increase or decrease the risk for suicidal behavior among 

Hispanics, the fastest growing minority in USA, is particularly scant.  This lack of 

information is of specific concern in the United States since by 2020 Hispanics are 

projected to be the largest minority population in the USA, representing 17% of the 

population.37 Puerto Ricans, which constitute approximately 9% of the USA Hispanic 

population, have seldomly been studied.  It is thus not known whether relationships 

between suicidal behavior and characteristics of different ecological domains 

(community, school, and peer) found in previous studies are similar in Hispanic 

populations.   
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Prior analyses of the data from the “Consulta Juvenil VI” survey in Puerto Rican 

adolescents demonstrated a higher risk of suicidal behaviors among females, among those 

not living with both parents, and among students whose mothers did not finish high 

school (see Chapter III).  It also demonstrated the dominant role of the presence of 

depressive symptoms and family conflict in defining individual risk.  Substance use 

(cigarettes, alcohol or illicit drugs) of both students and family members, antisocial or 

sensation seeking behaviors, sexual activity, poor health, opportunities and rewards for 

pro-social involvement from parents, and being very religious also influenced the risk of 

suicidal ideation and attempts.  This paper expands upon these prior analyses by 

examining the effect of peer, school, and community factors on the risk for suicidal 

behavior, after controlling for those socio-demographic, individual, and family 

characteristics in the “Consulta Juvenil” study.  

 

 

METHODS 

This cross-sectional study is a secondary analysis of data from the "Consulta Juvenil" 

survey, an island-wide bi-annual cross-sectional survey designed to monitor the 

prevalence of substance use among students in Puerto Rico.  The survey was funded by 

the Mental Health and Drug Addiction Administration (ASSMCA, by its acronym in 

Spanish) and the Puerto Rico Office of Drug Control, and commissioned to the 

Universidad Central del Caribe (UCC) School of Medicine for its design and conduction. 

Data used in this analysis was collected in the sixth wave of the survey over two 

academic years: 2002-03 and 2003-04.   

 

Sampling Design 

The “Consulta Juvenil VI” survey includes a representative sample of students from 

public secondary schools (grades 7th to 12th).  The sample was selected using a multi-

stage stratified cluster sampling design with the primary sampling units being the public 

schools.38 Public schools were first stratified based on municipality.  Within each of the 

78 municipalities, schools were further stratified by school level (middle or high school), 

creating a total of 156 strata.  The next sampling stage involved the selection of sections 
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(homerooms) within the school.  The number of schools per strata and sections per school 

depended on the number of schools within that stratum.  All students within the selected 

homeroom sections were included in the sample.  A total of 348 schools (208 middle and 

140 high schools), and 3,184 sections were selected. 

 

Four (4) schools refused to participate (98.9% school participation rate).  In the 

participating schools, 73,245 students were enrolled in the sections selected for the 

survey.  A total of 27,837 middle and 27,667 high school students completed a self-

administered pre-coded questionnaire (n=55,504; participation rate=75.8%).  A total of 

16.6% were absent on the day of the survey, and 7.6% of the students present did not 

participate (4.6% of the students refused and 3.0% of the parents did not sign the consent 

form).  Following application of the survey, an additional 277 questionnaires were 

invalidated because they were incomplete or illegible.  The final sample was 55,227 

students, representing 22.3% of the 247,334 students between 7th and 12th grade in public 

schools in Puerto Rico.    

 

Data Collection Procedures 

The pre-coded self-administered questionnaire used in the survey included questions 

about suicidal behavior as well as demographic characteristics of the students, their 

school experiences, patterns and attitudes towards substance use, substance use among 

parents, siblings and friends, family environment, relationship with parents, religion, 

violence, sexual history, and participation in prevention programs.  Questions regarding 

risk and protective factors were translated and adapted from the Student Survey of Risk 

and Protective Factors and Prevalence of Alcohol, Tobacco & Other Drug Use, designed 

by Hawkins, Catalano and colleagues (1992), ensuring semantic equivalence of the 

questions and cultural adaptation.34-35 Most of the scales used in this study were adapted 

from this instrument.  The questionnaire was pre-tested in two (2) schools using four 

sections of students.       

 

A written informed consent letter was sent to the parents, and collected before 

administering the questionnaire.  Students without authorization of their parents or who 
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did not want to participate in the survey remained in the classroom, but did not complete 

the questionnaire.  Teachers were asked to remain outside the classroom during the 

survey administration.  Completion of the questionnaire took approximately 30 minutes.  

All research procedures and forms were approved by the Universidad Central del Caribe 

School of Medicine’s Institutional Review Board.   

 

Study Variables 

Suicidal ideation and suicide attempt were measured, respectively, by the following 

questions: “Have you seriously considered attempting suicide?” and “How many times 

have you attempted suicide?”.  Both variables were dichotomized (ever/never). 

 

This paper examined peer, school, and community characteristics.  The peer domain was 

measured using three scales:  friends’ use of substances (6 items), interaction with 

antisocial peers (6 items), and rewards for antisocial involvement (5 items).  The specific 

items included in each scale are presented in Appendix 1. Antisocial friends were those 

that were suspended from school, carried guns, sold illegal drugs, stole or tried to steal a 

motor vehicle, were arrested, and/or dropped out of school.  The school domain was 

explored using four scales: academic failure (3 items), low commitment to school (6 

items), opportunities for pro-social involvement (3 items), and rewards for pro-social 

involvement (4 items).  The specific items included in each scale, following Hawkins and 

Catalano theoretical model, are presented in Appendix 2.35   Commitment to school 

included believing that what they are learning will help them, that assignments were 

important and valuable, that courses were interesting, that they enjoyed school, and low 

frequency of skipping or cutting classes. 

 

Characteristics related to the adolescent’s community included community 

disorganization (6-item scale), and laws and norms favorable to substance use (3 items).  

Adolescents’ transitions and mobility and their opportunities for pro-social involvement 

were measured with 2-item scales.  Rewards for pro-social involvement and perceived 

availability of substances were assessed with 4-item scales.  Perceived availability of 

handguns (very hard, a bit hard, a bit easy, very easy) was also measured.  The specific 
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items included in each of these community domain scales are presented in Appendix 3.  

Multicollinearity between variables was assessed using the variance inflation factor and 

condition index diagnostics. 

 

Statistical Analyses 

Data was data-entered using the SPSS (Statistical Package for the Social Sciences) 

program for Windows, version 11.  The fidelity of data entry was verified by re-entering 

a 10% randomly selected sample of the questionnaires.  Exploratory analysis of the data 

was performed to identify missing and inconsistent data. 

 

The data was analyzed using SPSS (Statistical Package for the Social Sciences) for 

Windows (version 11.0.1), and SAS (SAS Institute Inc.) for Windows (version 9.1.3).  In 

SAS, the SURVEYFREQ procedure, which takes into account the complex sample 

design, was used to estimate the prevalences and corresponding confidence limits.  The 

SURVEYLOGISTIC procedure was used to estimate the odds ratios and their 

corresponding 95% confidence intervals.  This sample is representative of all students 

between 7th and 12th grade in public schools in Puerto Rico, and results are weighted to 

represent approximately 247,334 students.  All analyses were performed on weighted 

data.  

 

Simple logistic regressions were performed to evaluate the presence of an association 

between each suicidal behavior (ideation and attempt) with each independent variable; 

their odds ratios and 95% confidence limits were calculated.  Multiple logistic regression 

models were used to assess the effect of variables in each specific domain (peer, school, 

and community) on suicidal ideation and on suicide attempt, controlling first for socio-

demographic, individual, and family characteristics previously identified as associated 

with suicidal behavior (see Chapter IV), and then for variables within the specific domain 

(following the ecological model).  A stepwise regression approach was used with a 

backward selection method to build the final multiple regression models.  The variables 

within each domain included in the final multiple regression models were those that were 

significantly associated (p<0.05) in the bivariate analyses.     
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Socio-demographic characteristics forced into all multiple regression models were: 

gender (male/female), grade (seventh to twelfth), country of birth (Puerto Rico, other), 

mother’s educational level (less than high school, high school or more), and whether they 

lived with both parents most of the time (yes/no) (see Chapter 3).  Individual variables 

forced into the models were: depression, ever use of alcohol, cigarette or illicit drugs, 

antisocial behaviors, sensation seeking behaviors, self-reported health status, and sexual 

activity (ever/never) (see Chapter 4).  Family variables forced were:  family history of 

substance use, family conflict, level of parental attachment, opportunities for pro-social 

involvement, rewards for pro-social involvement, and, in the suicide attempts models, 

family oversight (see Chapter 4). 

 

Tests of interaction were performed by entering into the models selected interaction terms 

between gender, depression, and other risk factors.  These interaction terms were defined 

according to results from previous studies on the subject.  Since several interaction terms 

related to gender were significant (Wald test), the final multiple regression analyses were 

performed separately for each gender.  Overall model significance was assessed using the 

Likelihood Ratio Test comparing the final model (full model) with the model with only 

the socio-demographic variables included (reduced model).  The predictive power of the 

model was assessed using the Max-rescaled R-square statistic, also called Nagelkerke R2, 

a pseudo R2 statistic which is a measure of R2 corrected so that the maximum of value 

one can be achieved.  This R2, which is based on likelihood statistics, describes how well 

the independent variables in the model predict the dependent variable by comparing the 

fitted model with the null model. 

 

 

RESULTS 

 

Sample Characteristics 

Slightly over half of the 55,227 students in the sample (55.4%) were in middle school (7th 

to 9th grade), female (52.4%), between 13 and 15 years old (55.2%), reported that their 

mother (56.4%) or father (50.1%) had some post-secondary education, and that they did 
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not live with both parents (51.6%).  Almost all of the students (88.9%) were born in 

Puerto Rico.   

 

As we have reported previously, approximately 15.7% of the students in the sample 

reported that they had ever seriously considered attempting suicide (suicidal ideation), 

and 12.8% of the students reported at least one suicide attempt in their lives.  Suicidal 

ideation and suicide attempts were strongly associated.  Almost all (92.8%) the students 

who attempted suicide had seriously thought about it, and three quarters (75.5%) of the 

adolescent students who reported seriously thinking about suicide (ideation) also reported 

having attempted suicide at least once.   

 

Table 5.1 presents the distribution of the peer, school, and community variables 

examined in the whole sample and by gender, since suicidal behavior has consistently 

been shown to differ among males and females and several interaction terms related to 

gender were significant in this study.  A significantly higher proportion of females 

reported that some of their best friends used substances during the last year (64.1% vs. 

57.9%) or engaged in antisocial behaviors such as being suspended/dropped from school, 

carrying guns, selling drugs, stealing/attempting to steal motor vehicles, or being arrested 

in the last year (46.3% vs. 41.9%), and that those friends would not care for or would 

admire them if they engaged in antisocial behaviors such as using substances or carrying 

guns (78.7% vs. 66.8%). 

 

A significantly higher proportion of males reported having repeated a grade (17.9% vs. 

10.9%), or having deficient or failing grades (31.5% vs. 20.2%), or lower commitment to 

school, or fewer opportunities for pro-social involvement (participating in special 

programs and in decision making, availability of activities), or less rewards for pro-social 

involvement (positive feedback and praise from teachers, perceived safety in school, 

communication between teachers and parents). 

 

More males than females described their community as disorganized (perceiving that 

somebody could harm, hit or injure them in their community, and the presence of graffiti, 
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crime, drug selling, fights, and/or empty or abandoned buildings in the community), and 

reported finding it easy to get a handgun if so desired.  However, more females than 

males reported that it would be easy to obtain illegal substances, and that they did not 

belong to sports teams or other clubs.  A similar proportion of females and males had 

changed schools or studied abroad, had neighbors that think it is very bad for adolescents 

to drink, smoke or use marijuana, and reported not getting positive feedback from 

neighbors (having neighbors proud of student, and who congratulate and motivate them). 

 

Tables 5.2 to 5.7 present the prevalence of suicidal ideation and suicide attempts by the 

peer, school, and community characteristics evaluated in the study.  For all variables, the 

crude odds ratio substantially overestimated the strength of their association with the 

suicidal behaviors, thus we focus here on the adjusted models.  In addition, since 

association estimates for suicide attempts (Tables 5.2, 5.4, 5.6) and suicidal ideation 

(Tables 5.3, 5.5, 5.7) were similar, we focus  our discussion on the data for attempts, and 

highlight ideation only when results differ from those for attempts. 

 

Community Characteristics 

Among the three domains considered in this analysis (community, peer, school), the 

strongest correlate of suicidal behavior among adolescent students were characteristics 

related to the adolescent’s community environment (see Tables 5.2 and 5.3).  About one 

fifth (21.1%) of students who reported the highest level of community disorganization 

reported suicide attempts.  Prevalence of both suicidal behaviors was highest among 

students who reported that it was very easy to get substances (21.7% reported attempts), 

and among those who reported that it was easy to get a gun (20.4% reported attempts).  

Prevalence of both behaviors were also highest among those who had studied outside of 

Puerto Rico and had changed schools at least once, among those who had neighbors who 

favored substance use among adolescents, among students who do not belong to sports 

groups or other clubs, and among those who did not get positive feedback from 

neighbors. 
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After adjusting for socio-demographic characteristics, students who reported the highest 

level of community disorganization had a three fold increase in risk of both suicidal 

behaviors, and students who reported that it was easy to get handguns had 2.4 times 

higher odds of both behaviors.  These associations were further attenuated once 

individual and family characteristics were taken into account.  In the final adjusted 

models, females and males who reported the highest level of disorganization in their 

community had a 20% and 45% higher odds of suicide attempts, respectively, than those 

who reported an excellent community (i.e., one with no disorganization).  Females who 

reported that it was not very hard to get a handgun had 21% higher odds of suicide 

attempts than those who reported that it was very hard; males had 28% higher odds of 

attempts. 

 

Having experienced transitions and mobility (changing schools and studying outside of 

Puerto Rico) was also associated with suicidal ideation and suicide attempts after 

controlling for socio-demographic, individual, and family characteristics.  After further 

adjustment for peer, school, and other community characteristics, experiencing transitions 

and mobility was associated with suicidal ideation among males and females, but with 

suicide attempts only among females.  Females had a 13% higher odds of suicide 

attempts. 

 

After adjusting for socio-demographic characteristics, students who reported that it was 

very easy to obtain substances (cigarettes, alcohol, and/or illicit drugs) had nearly a four-

fold higher odds of suicide attempts than those who found them very hard to get.  After 

adjusting for individual, family, peer, school and community characteristics, the 

perceived availability of substances was only associated with suicidal ideation among 

females.  Females who reported that it was very easy to get substances had 32% higher 

odds of suicidal ideation than those who reported that it was very hard. 

 

After adjusting for socio-demographic characteristics, students who had neighbors who 

favored substance use among adolescents, who did not belong to sports groups or other 

clubs, and who did not get positive feedback from neighbors had a higher risk of both 
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suicidal behaviors.  However, once individual, family, peer, school, and community 

characteristics were taken into account, the association between these variables and 

suicidal behavior was no longer significant. 

 

School Characteristics 

Before adjustment, students’ commitment to school was the school environment 

characteristic found to most influence prevalence of suicidal behavior (see Tables 5.4 and 

5.5).  Approximately 21.0% of students who reported very low commitment to school 

reported suicide attempts (OR=4.20).  Prevalences of both suicidal behaviors were 

highest among students who repeated a grade, had deficient or failing grades, and had no 

or almost no opportunities and rewards for pro-social involvement. 

 

Students with very low commitment to school had four and a half times higher odds of 

reporting attempted suicide after adjusting for socio-demographic characteristics.  

However, after adjusting for individual and family characteristics, low commitment to 

school was not associated with either behavior.  Having academic failure (having C’s,D’s 

or F’s last year, and almost never or never having better grades than classmates) was also 

found to be a risk factor for suicidal behavior after adjusting for socio-demographic 

characteristics.  However, after further adjustment for individual and family 

characteristics, having good or excellent grades (not failing as before) was associated 

only with suicidal ideation.  After further adjustment for community characteristics, the 

only school characteristic found to be significantly associated with suicidal ideation 

among females was having good or excellent grades (no academic failure), and among 

males, was having ever repeated a grade. 

 

Peer Characteristics 

Few peer characteristics were found to be associated with adolescent suicidal behaviors.  

Use of substances (cigarettes, alcohol, illicit drugs, and/or non-prescription pills) by the 

students’ best friends during the last year was the characteristic related to the adolescents’ 

peer environment most strongly associated with increased prevalence of suicidal behavior 

(see Tables 5.6 and 5.7).  Approximately 17.1 % (95% CI=16.5-17.6) of the students who 
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reported that at least some of their best friends used substances also reported suicide 

attempts.   

 

The prevalence of both suicidal behaviors among students increased with the number of 

best friends that used substances or exhibited antisocial behaviors in the previous year 

and was highest among students who reported that most or all of their best friends had 

used substances in the last year with about a fourth (26.3%) reporting suicide attempts.  

Also, approximately 26.0% of students who reported having most or all of their best 

friends exhibit antisocial behavior reported suicide attempts.   

 

After adjustment for socio-demographic characteristics, students with friends who used 

any substances had 2.76 (95% CI=2.51-3.04) higher odds of reporting having attempted 

suicide at least once.  However, after adjusting for individual and family characteristics, 

friends’ substance use was no longer associated with suicide attempts, and only 

marginally associated with suicidal ideation.   

 

After adjustment for socio-demographic characteristics, students who reported that most 

of their best friends engaged in antisocial behaviors had a 3-4 fold increase in odds of 

both suicidal behaviors, while those who reported that their best friends would not care if 

they engaged in antisocial behaviors had a 25% higher odds of suicide attempts than 

those who reported that their friends would reject them.  Once individual and family 

characteristics were taken into account, only friends’ antisocial behavior was associated 

with suicidal attempts, while the opinion of their peers became only marginally 

associated with both suicidal behaviors.  After further adjustment for school and 

community characteristics, none of the peer variables examined in this study were 

associated with suicidal behavior.  

 

Overall model significance of all final regression models (Table 5.8) was excellent 

(p<0.0001 for each).  The variables in the final models significantly predicted the risk for 

reporting suicidal ideation among females (LR=37834.511, df=50) and among males 

(LR=19089.20, df=35).  They also significantly predicted the risk for reporting suicide 
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attempts among girls (LR=30701.54, df=46) and boys (LR=16663.43, df=40).  Both final 

regression models for females (Max-rescaled R-Square for ideation= 0.75; for 

attempts=0.67) and males (Max-rescaled R-Square for ideation= 0.54; for attempts=0.46) 

compared favorably to a null model. 

 
 

DISCUSSION 

Few studies have explored the association between suicidal behavior and characteristics 

related to the adolescents’ peer, school, and community environment using representative 

samples.  We found that the adolescent’s community environment, particularly the level 

of community disorganization and a perceived availability of handguns, were 

significantly associated with suicidal behavior among both genders.  Experiencing 

transitions and mobility (changing schools and/or studying outside of Puerto Rico) was 

also an important predictor, particularly among females.   

 

The most compelling finding in this study was that characteristics related to the 

adolescents’ community were more important predictors of adolescent suicidal behavior 

than peer and school characteristics, although previous studies have concentrated on 

adolescent’s friends and social environment, and on school characteristics, since during 

adolescence relationships with peers take precedence over family and teens spend most of 

their time in schools.  However, this study found that peer, and school factors have little 

impact on suicidal behavior once socio-demographic, individual, family, and community 

characteristics are taken into account.  These results point to the importance of individual, 

family, and community factors as the most important predictors of suicidal ideation and 

suicide attempts among adolescents.  Future studies of suicidal behavior should be 

careful to adjust for the confounding effects of these domains in addition to socio-

demographic characteristics which are typically considered.   

 

The level of community disorganization was an important predictor of suicidal behavior 

for both males and females.  The definition of a disorganized community in this study 

may well describe a number of low-income urban communities.  Perceived accessibility 

to handguns was also an important predictor of suicidal behavior.  Low-income urban 
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communities have long been perceived as communities at higher risk for many negative 

health outcomes, including other types of violent deaths.  As such, suicidal behavior 

might not have received adequate attention due to the presence of these other more 

visible and public negative health outcomes.  Targeting prevention efforts at these at risk 

urban communities is of utmost importance, as is ensuring that the basic needs of its 

inhabitants, including their mental health needs, are addressed.  These communities might 

also have a higher prevalence of depression, the most important predictor of suicidal 

behavior in this sample (see Chapter IV) and in other studies.3, 12, 19, 21, 24, 26, 31 In fact, 

75.4% of the students in this sample who reported at least one symptom of depression 

also reported some community disorganization. 

 

Experiencing school transitions and mobility was associated with suicidal ideation in 

adolescent girls and boys, and with suicide attempts in females.  Change appears to affect 

the emotional well being of the students.  Changing schools means changing friends, 

meeting new people, starting over, regaining a social network.  Adolescents at risk might 

be those who do not have the ability to cope with the stresses intrinsic to change.   This 

stressor could also induce depression in this age group.39-41 Suicide prevention programs 

could target new students in the schools and help them not only to adjust to their new 

environment, but to develop their coping abilities. 

 

In unadjusted models, we observed that good grades appeared to have a protective effect 

against suicidal behavior.  However, after adjusting for individual and family factors, 

good grades changed from a protective to a risk factor.  This finding might be an artifact.  

Alternatively, females with good grades may indeed be at higher risk for suicidal 

ideation.  Females may feel more pressure to maintain good grades, and have difficulty 

coping with the stress of keeping them.   In addition, the association between ideation and 

reporting that it is easy to get substances might be due to an inability among females to 

cope with the stress of perceiving that their environment is not safe.  Further research is 

needed to understand the role of coping abilities of the adolescents and suicidal behavior, 

particularly any gender differences. 
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As we previously reported (see Chapter 3), the patterns of risk for suicidal ideation and 

for suicide attempts had many similarities.  This is an advantage when setting out to 

create policy as the same proposed prevention measures and programs could potentially 

target both suicidal behaviors at once.  Since public policy changes take time and are 

sometimes difficult to implement on a large scale, results of this study can help define an 

at-risk community profile that can be considered as a priority for the implementation of 

new policies.  

 

This study is a secondary analysis of a survey designed to monitor the prevalence of 

substance use among students.  Strengths of this study include that it is a representative 

sample of all students between 7th and 12th grade in public schools in Puerto Rico, and 

that the participation rate was high (75.8%).  Few studies on this topic have been 

performed on representative samples.  However, a limitation of this study is its cross-

sectional design.  Temporal sequence cannot be established, and findings may be subject 

to recall bias.  Recall bias could result in an over- or under-estimation of the prevalence 

of suicidal behavior among students, and of the relationships between different factors 

and suicidal behavior.  The 16.6% absenteeism may have lead to selection bias, and an 

under-reporting of the prevalence of suicidal behavior.  School absenteeism has been 

associated with school performance, and performance has been associated with suicidal 

behavior.3, 12, 27 So, our current study may have under-estimated the prevalence of suicidal 

behavior because absentees were not included. Under-reporting is likely more serious 

among students in high school since their absentee rate was almost twice as high as 

among middle school students (20.4% vs. 12.7%).  In addition, the results will not reflect 

the experiences of adolescents who have dropped out of school and suicidal behavior is 

likely to be higher among dropouts than among adolescents still in school. 42 In 2000, it 

was estimated that 14% of adolescents 16-19 years in old Puerto Rico were high school 

dropouts.43 In addition, this study only evaluated students in public schools, which 

represent 93.2% of all students in the island.  Not including private school students, many 

of whom go to religious schools, introduces another potential selection bias since these 

students might differ in their risk profile. 
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Despite these limitations, this study increases our knowledge regarding the impact of 

peer, school, and community characteristics on risk for reporting suicide behaviors. 

Students appear to be at a higher risk of suicidal behavior if they perceive a high degree 

of disorganization in their communities, if they expect an easier access to weapons, and if 

they have studied outside of Puerto Rico and/or changed schools.  Risk factors for 

suicidal ideation and suicide attempts among females were similar to those among males, 

except that having excellent/good grades and expecting easier access to substances were 

also risk factors for ideation among females, and repeating a grade was associated with 

suicide attempts among males.  More studies are needed to further evaluate the 

relationship between suicidal behavior and the other characteristics related to the 

adolescent’s community. 

 

This study also suggests potential avenues for developing more effective prevention 

activities.  Such activities could include creating screening programs to identify 

adolescents at high risk implementing health promotion campaigns focusing on the 

importance of community in addressing this public health problem.  Targeting 

interventions during the elementary school grades may be appropriate since interventions 

with teachers, parents, and children provided throughout elementary grades have been 

shown to have enduring positive effects on academic development, and in reducing 

violent and other risk behaviors among urban children.44  

 

Community-based prevention programs could also be implemented in churches, schools, 

or in other community settings, incorporate multiple strategies, and concentrate on early 

detection of suicidal teens, particularly by conducting depression screening and building 

community organization.  These screening programs and other prevention programs 

should be coordinated with agencies that provide primary care and mental health services 

to deliver the appropriate follow-up of depressive individuals, which might include health 

education or direct medical intervention.   

 

Results from this study point to the importance of the community that surrounds the 

student in the adolescent’s behavior.  In addition, Hispanic populations are culturally very 
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different from other populations.  Studying Puerto Ricans, a specific Hispanic group, 

provides a unique opportunity to study the importance of cultural influences on suicidal 

behavior.  Hispanic adolescents might be more vulnerable to suicidal behaviors than 

adolescents from other populations.  Baseline data from the country of origin is important 

for understanding the effects of environmental characteristics.  Future research should 

explore other community-level characteristics in order to better understand how these 

factors relate to characteristics previously identified as important risk factors for suicidal 

behavior among adolescents, and if these relationships are similar in other populations.   
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Table 5.1.  Distribution of Weighted Frequency and Percentage of Peer, School and Community Factors by 
Gender among Public School Adolescent Students, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Characteristics Females 
N (%) 

Males 
N (%) 

Total 
N (%) 

PEER FACTORS 
Friends Use of Substances Scale (Last Year)  

   

     None of their best friends use substances 45,289 (36.0) 48,091 (42.3) 93,380 (39.0) 
     Almost no friends 21,286 (16.9) 16,644 (14.6) 37,930 (15.8) 
     Few friends 15,765 (12.5) 12,977 (11.4) 28,742 (12.0) 
     Some friends 12,455 (9.9) 10,583 (9.3) 23,038 (9.6) 
     Many friends 14,962 (11.9) 11,834 (10.4) 26,796 (11.2) 
     Most or all friends 16,019 (12.7) 13,582 (11.9) 29,601 (12.4) 

    

Interaction with Antisocial Peers Scale  
(Last Year) 

   

     None of their best friends antisocial 67,568 (53.7) 66,016 (58.1) 133,584 (55.8) 
     Almost no friends 20,213 (16.1) 16,576 (14.6) 36,789 (15.4) 
     Some friends 20,346 (16.2) 15,339 (13.5) 35,685 (14.9) 
     Most or all friends 17,648 (14.0) 15,781 (13.9) 33,429 (14.0) 
    

Rewards for Antisocial Involvement Scale    
     Most best friends would reject student 26,839 (21.3) 37,772 (33.2) 64,611 (27.0) 
     Most best friends would not care 32,312 (25.7) 29,033 (25.5) 61,345 (25.6) 
     Most best friends would admire  66,625 (53.0) 46,905 (41.2) 113,530 (47.4) 
 
 

   

SCHOOL FACTORS 
Repeated a Grade 

   

     Yes 13,807 (10.9) 20,470 (17.9) 34,277 (14.2) 
     No 112,376 (89.1) 94,174 (82.1) 206,550 (85.8) 
    

Academic Failure Scale    
     Excellent/good grades 70,177 (55.8) 47,758 (41.7) 117,935 (49.1) 
     Fair grades 30,231 (24.0) 30,649 (26.8) 60,880 (25.3) 
     Deficient grades 16,565 (13.2) 21,341 (18.7) 37,906 (15.8) 
     Failure 8,791 (7.0) 14,647 (12.8) 23,438 (9.8) 
    

Commitment to School Scale    
     Very high  24,400 (19.3) 16,671 (14.5) 41,071 (17.1) 
     Somewhat High  26,164 (20.7) 19,161 (16.7) 45,325 (18.8) 
     High  25,234 (20.0) 20,495 (17.9) 45,729 (19.0) 
     Somewhat Low 19,383 (15.4) 19,159 (16.7) 38,542 (16.0) 
     Low 17,641 (14.0) 19,904 (17.4) 37,545 (15.6) 
     Very low 13,363 (10.6) 19,250 (16.8) 32,613 (13.5) 
    

Opportunities for Pro-Social Involvement 
Scale 

   

     None or almost none 18,208 (14.5) 21,016 (18.4) 39,224 (16.3) 
     Few 38,126 (30.3) 36,554 (32.0) 74,680 (31.1) 
     Sometimes 17,807 (14.1) 15,349 (13.4) 33,156 (13.8) 
     Often 30,903 (24.6) 25,502 (22.3) 56,405 (23.5) 
     Always or almost always 20,824 (16.5) 15,814 (13.8) 36,638 (15.3) 
    

Rewards for Pro-Social Involvement Scale    
     None or almost none 19,425 (15.4) 21,808 (19.1) 41,233 (17.2) 
     Few 19,717 (15.7) 19,266 (16.9) 38,983 (16.2) 
     Sometimes  23,602 (18.7) 22,536 (19.7) 46,138 (19.2) 
     Often 23,177 (18.4) 20,519 (17.9) 43,696 (18.2) 
     Very often 19,341 (15.4) 15,748 (13.8) 35,089 (14.6) 
     Always or almost always 20,672 (16.4) 14,442 (12.6) 35,114 (14.6) 
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Table 5.1.  Distribution of Weighted Frequency and Percentage of Peer, School and Community Factors by 

Gender among Public School Adolescent Students, Puerto Rico, Academic Years 2002-03 and 2003-04 (Cont.) 
 
 

Characteristics Females 
N (%) 

Males 
N (%) 

Total 
N (%) 

COMMUNITY CHARACTERISTICS 
Level of Community Disorganization Scale 

   

     Excellent community  39,492 (31.6) 34,097 (30.5) 73,589 (31.1) 
     1-2 42,473 (34.0) 37,319 (33.4) 79,792 (33.7) 
     3-4 29,889 (23.9) 26,356 (23.6) 56,245 (23.8) 
     5-6 13,014 (10.4) 14,039 (12.6) 27,053 (11.4) 
    
Transitions and Mobility Scale    
     None 52,291 (41.4) 47,142 (41.1) 99,433 (41.3) 
     Studied outside of Puerto Rico or  
     changed schools at least once 

 
59,376 (47.1) 

 
54,943 (47.9) 

 
114,319 (47.5) 

     Studied outside of Puerto Rico and 
     changed schools at least once 

 
14,517 (11.5) 

 
12,558 (11.0) 

 
27,075 (11.2) 

    
Perceived Availability of Substances Scale    
     Very hard to get  42,095 (33.7) 42,328 (37.5) 84,423 (35.5) 
     Somewhat hard 37,827 (30.3) 29,076 (25.8) 66,903 (28.1) 
     Somewhat easy 24,158 (19.3) 19,588 (17.4) 43,746 (18.4) 
     Very easy 20,825 (16.7) 21,809 (19.3) 42,634 (17.9) 
    
Laws and Norms Favorable to Substance 
Use Scale 

   

     Neighbors consider use very bad  68,244 (54.8) 60,876 (54.7) 129,120 (54.7) 
     Considered bad 20,319 (16.3) 17,499 (15.7) 37,818 (16.0) 
     Somewhat bad 19,189 (15.4) 17,134 (15.4) 36,323 (15.4) 
     Not bad at all 16,826 (13.5) 15,800 (14.2) 32,626 (13.8) 

    
Opportunities for Pro-Social Involvement 
Scale 

   

     Does not belong to sports group/other  
     clubs 

56,462 (45.3) 41,686 (37.3) 98,148 (41.5) 

     Belongs to sports group and/or other clubs 68,261 (54.7) 69,982 (62.7) 138,243 (58.5) 
    

Rewards for Pro-Social Involvement Scale    
     No positive feedback from neighbors 31,121 (24.9) 28,037 (25.0) 59,158 (24.9) 
     Some positive feedback 23,662 (18.9) 22,366 (19.9) 46,028 (19.4) 
     A lot of positive feedback 70,452 (56.3) 61,940 (55.1) 132,392 (55.7) 
    
Perceived Availability of Handguns    
     Very difficult to get a gun 94,008 (75.8) 75,716 (67.9) 169,724 (72.1) 
     Less difficult or easy to get a gun 29,969 (24.2) 35,821 (32.1) 65,790 (27.9) 
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Table 5.2.  Prevalence Estimates of Suicide Attempts among Public School Adolescent Students and Odds Ratios 
by Community Characteristics, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Community Characteristics Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
 SDS+IND+FAM+COM 

Adjusted Odds Ratio  
(95% CI)† 

Level of Community Disorganization Scale      
     Excellent community  5,725 7.7 (7.2-8.2) Reference Reference Reference 
     1-2 9,326 11.6 (11.0-12.2) 1.57 (1.44-1.71) 1.52 (1.39-1.67) 1.03 (0.93-1.14) 
     3-4 9,764 17.3 (16.4-18.2) 2.50 (2.28-2.74) 2.32 (2.11-2.56) 1.14 (1.03-1.25) 
     5-6 5,778 21.1 (19.6-22.7) 3.19 (2.82-3.61) 3.10 (2.71-3.54) 1.25 (1.06-1.47) 
      

Transitions and Mobility Scale      
     None 10,348 10.4 (9.9-10.9) Reference Reference Reference 
     Studied outside of Puerto Rico or  
     changed schools at least once 

 
15,783 

 
13.8 (13.2-14.4) 

 
1.38 (1.28-1.49) 

 
1.30 (1.21-1.40) 

 
1.14 (1.05-1.23) 

     Studied outside of Puerto Rico and 
     changed schools at least once 

 
4,857 

 
17.8 (16.6-19.0) 

 
1.87 (1.69-2.07) 

 
1.63 (1.45-1.83) 

 
1.11 (0.97-1.29) 

      

Perceived Availability of Substances Scale      
     Very hard to get  5,285 6.2 (5.8-6.6) Reference Reference N.A. 
     Somewhat hard 8,416 12.5 (11.8-13.2) 2.15 (1.98-2.34) 1.96 (1.80-2.13)  
     Somewhat easy 7,755 17.7 (16.7-18.7) 3.23 (2.95-3.53) 2.97 (2.68-3.29)  
     Very easy 9,258 21.7 (20.8-22.6) 4.16 (3.82-4.54) 3.92 (3.56-4.32)  
      

Laws and Norms Favorable to Substance Use Scale      
     Neighbors consider use very bad  13,252 10.2 (9.8-10.7) Reference Reference N.A. 
     Considered bad 5,039 13.3 (12.4-14.2) 1.35 (1.24-1.47) 1.23 (1.13-1.35)  
     Somewhat bad 5,585 15.3 (14.4-16.2) 1.59 (1.46-1.72) 1.46 (1.33-1.60)  
     Not bad at all 6,610 20.1 (18.9-21.2) 2.21 (2.03-2.41) 1.99 (1.80-2.20)  

      

Opportunities for Pro-Social Involvement Scale      
     Does not belong to sports group/other clubs 14,037 14.2 (13.6-14.8) Reference Reference N.A. 
     Belongs to sports group and/or other clubs 16,523 11.9 (11.3-12.4) 0.81 (0.76-0.88) 0.92 (0.85-0.99)  

      

Rewards for Pro-Social Involvement Scale      
     No positive feedback from neighbors 10,066 16.9 (16.2-17.7) Reference Reference Reference 
     Some positive feedback 6,543 14.2 (13.3-15.0) 0.81 (0.74-0.88) 0.85 (0.78-0.94) 1.07 (0.96-1.19) 
     A lot of positive feedback 14,151 10.6 (10.1-11.1) 0.58 (0.55-0.62) 0.63 (0.59-0.68) 1.16 (1.04-1.28) 
      

Perceived Availability of Handguns      
     Very difficult to get a gun 16,932 9.9 (9.6-10.3) Reference Reference Reference 
     Less difficult or easy to get a gun 13,473 20.4 (19.7-21.2) 2.33 (2.19-2.47) 2.42 (2.27-2.58) 1.21 (1.12-1.32) 

  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND), family (FAM) and the community (COM) variables left in model after backward selection. 
   N.A. = Not applicable; variables not retained in adjusted model. 
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Table 5.3.  Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students and Odds Ratios  
by Community Characteristics, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Community Characteristics Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2: 
 SDS+IND+FAM+COM 

Adjusted Odds Ratio  
(95% CI)† 

Level of Community Disorganization Scale      
     Excellent community  6,998 9.5 (8.9-10.1) Reference Reference Reference 
     1-2 11,621 14.5 (13.9-15.1) 1.62 (1.49-1.76) 1.57 (1.45-1.70) 1.05 (0.96-1.16) 
     3-4 12,055 21.4 (20.3-22.5) 2.60 (2.37-2.87) 2.39 (2.17-2.63) 1.15 (1.03-1.28) 
     5-6 6,734 24.7 (23.2-26.2) 3.14 (2.80-3.51) 3.06 (2.72-3.45) 1.22 (1.06-1.42) 
      

Transitions and Mobility Scale      
     None 12,392 12.5 (11.9-13.0) Reference Reference Reference 
     Studied outside of Puerto Rico or  
     changed schools at least once 

 
19,701 

 
17.2 (16.6-17.9) 

 
1.46 (1.36-1.57) 

 
1.37 (1.28-1.47) 

 
1.20 (1.10-1.30) 

     Studied outside of Puerto Rico and 
     changed schools at least once 

 
5,741 

 
21.0 (19.8-22.2) 

 
1.87 (1.71-2.06) 

 
1.61 (1.44-1.81) 

 
1.12 (0.97-1.28) 

      

Perceived Availability of Substances Scale      
     Very hard to get  5,768 6.8 (6.4-7.2) Reference Reference Reference 
     Somewhat hard 10,246 15.3 (14.5-16.1) 2.46 (2.26-2.68) 2.17 (2.00-2.36) 1.15 (1.03-1.27) 
     Somewhat easy 9,980 22.8 (21.7-23.8) 4.03 (3.71-4.37) 3.52 (3.23-3.85) 1.24 (1.09-1.42) 
     Very easy 11,549 27.1 (26.1-28.1) 5.07 (4.67-5.50) 4.53 (4.15-4.94) 1.23 (1.07-1.43) 
      

Laws and Norms Favorable to Substance Use Scale      
     Neighbors consider use very bad  15,809 12.2 (11.7-12.7) Reference Reference N.A. 
     Considered bad 6,345 16.7 (15.8-17.7) 1.45 (1.33-1.57) 1.29 (1.18-1.41)  
     Somewhat bad 7,037 19.3 (18.2-20.3) 1.72 (1.59-1.86) 1.53 (1.40-1.67)  
     Not bad at all 8,102 24.6 (23.4-25.9) 2.35 (2.17-2.55) 2.05 (1.87-2.24)  

      

Opportunities for Pro-Social Involvement Scale      
     Does not belong to sports group/other clubs 17,191 17.4 (16.7-18.1) Reference Reference N.A. 
     Belongs to sports group and/or other clubs 20,182 14.5 (14.0-15.1) 0.81 (0.75-0.86) 0.93 (0.86-0.99)  

      

Rewards for Pro-Social Involvement Scale      
     No positive feedback from neighbors 12,702 21.4 (20.6-22.2) Reference Reference N.A. 
     Some positive feedback 7,854 17.0 (16.1-17.9) 0.75 (0.69-0.82) 0.81 (0.74-0.89)  
     A lot of positive feedback 17,021 12.8 (12.3-13.3) 0.54 (0.51-0.57) 0.59 (0.56-0.63)  
      

Perceived Availability of Handguns      
     Very difficult to get a gun 20,818 12.2 (11.8-12.7) Reference Reference Reference 
     Less difficult or easy to get a gun 16,367 24.9 (24.1-25.6) 2.37 (2.25-2.51) 2.40 (2.26-2.55) 1.17 (1.07-1.28) 

  * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
  † Adjusted by all socio-demographic characteristics and the individual (IND), family (FAM) and the community (COM) variables left in model after backward selection. 
N.A. = Not applicable; variables not retained in adjusted model. 
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Table 5.4.  Prevalence Estimates of Suicide Attempts among Public School Adolescent Students and Odds Ratios  
by School Factors, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

School Factors Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2:  
SDS+IND+FAM+SCH 

Adjusted Odds Ratio 
(95% CI)† 

Repeated a Grade      
     Yes 25,198 12.2 (11.8-12.6) 1.45 (1.33-1.57) 1.56 (1.41-1.72) N.A. 
     No 5,700 16.7 (15.6-17.8) Reference Reference  
      
Academic Failure Scale      
     Excellent/good grades 12,734 10.7 (10.2-11.3) Reference Reference N.A. 
     Fair grades 8,113 13.3 (12.5-14.1) 1.28 (1.17-1.40) 1.33 (1.21-1.46)  
     Deficient grades 5,767 15.2 (14.2-16.3) 1.50 (1.35-1.66) 1.64 (1.47-1.82)  
     Failure 4,292 18.3 (17.0-19.7) 1.86 (1.68-2.07) 2.16 (1.93-2.43)  
      
Commitment to School Scale      
     Very high  2,475 6.0 (5.3-6.7) Reference Reference N.A. 
     Somewhat High  4,276 9.4 (8.6-10.2) 1.63 (1.40-1.90) 1.54 (1.32-1.79)  
     High  5,250 11.5 (10.6-12.3) 2.04 (1.77-2.36) 1.96 (1.67-2.31)  
     Somewhat Low 5,463 14.2 (13.3-15.1) 2.60 (2.26-2.99) 2.55 (2.20-2.96)  
     Low 6,665 17.7 (16.9-18.6) 3.40 (2.94-3.92) 3.39 (2.91-3.95)  
     Very low 6,859 21.0 (19.8-22.3) 4.20 (3.60-4.89) 4.49 (3.81-5.30)  
      
Opportunities for Pro-Social Involvement 
Scale 

     

     None or almost none 6,441 16.5 (15.5-17.5) Reference Reference N.A. 
     Few 10,147 13.5 (12.9-14.2) 0.79 (0.72-0.87) 0.77 (0.69-0.84)  
     Sometimes 4,291 13.0 (11.9-14.0) 0.75 (0.67-0.84) 0.73 (0.65-0.83)  
     Often 6,282 11.1 (10.2-12.0) 0.63 (0.56-0.71) 0.61 (0.54-0.70)  
     Always or almost always 3,703 10.1 (9.2-10.9) 0.57 (0.50-0.64) 0.56 (0.49-0.63)  
      
Rewards for Pro-Social Involvement Scale      
     None or almost none 7,743 18.9 (17.9-19.8) Reference Reference N.A. 
     Few 5,955 15.2 (14.3-16.2) 0.77 (0.71-0.84) 0.76 (0.70-0.83)  
     Sometimes  6,031 13.0 (12.4-13.7) 0.65 (0.60-0.70) 0.65 (0.59-0.71)  
     Often 4,836 11.0 (10.1-11.9) 0.53 (0.48-0.60) 0.54 (0.48-0.60)  
     Very often 3,441 9.8 (9.0-10.7) 0.47 (0.42-0.52) 0.47 (0.42-0.53)  
     Always or almost always      2,894 8.2 (7.5-8.9) 0.38 (0.34-0.43) 0.39 (0.35-0.44)  
* Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents). 
† Adjusted by all socio-demographic characteristics and the individual (IND), family (FAM) and the school (SCH) variables left in model after backward selection. 
N.A. = Not applicable; variables not retained in adjusted model. 
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Table 5.5.  Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students and Odds Ratios  
by School Factors, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

School Factors Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio 

(95% CI)* 

Model 2:  
SDS+IND+FAM+SCH 

Adjusted Odds Ratio 
 (95% CI)† 

Repeated a Grade      
     Yes 5,944 17.4 (16.4-18.5) 1.16 (1.07-1.26) 1.31 (1.19-1.43) N.A. 
     No 31,802 15.4 (15.0-15.9) Reference Reference  
      
Academic Failure Scale      
     Excellent/good grades 16,998 14.3 (13.8-14.9) Reference Reference Reference 
     Fair grades 9,658 15.9 (15.0-16.7) 1.13 (1.04-1.22) 1.17 (1.08-1.27) 0.86 (0.79-0.95) 
     Deficient grades 6,647 17.6 (16.6-18.7) 1.28 (1.16-1.40) 1.40 (1.28-1.54) 0.78 (0.69-0.88) 
     Failure 4,449 19.0 (17.6-20.4) 1.40 (1.27-1.54) 1.61 (1.46-1.79) 0.65 (0.58-0.74) 
      
Commitment to School Scale      
     Very high  2,969 7.2 (6.4-8.0) Reference Reference N.A. 
     Somewhat High  5,191 11.4 (10.5-12.3) 1.67 (1.45-1.92) 1.52 (1.32-1.74)  
     High  6,419 14.1 (13.2-15.0) 2.12 (1.84-2.44) 1.96 (1.69-2.28)  
     Somewhat Low 6,828 17.7 (16.7-18.8) 2.79 (2.45-3.17) 2.64 (2.31-3.01)  
     Low 8,387 22.4 (21.3-23.4) 3.72 (3.24-4.28) 3.56 (3.08-4.12)  
     Very low 8,041 24.7 (23.5-25.9) 4.25 (3.69-4.89) 4.44 (3.84-5.14)  
      
Opportunities for Pro-Social Involvement Scale      
     None or almost none 7,836 20.1 (19.0-21.2) Reference Reference N.A. 
     Few 12,552 16.8 (16.1-17.4) 0.80 (0.73-0.87) 0.76 (0.70-0.83)  
     Sometimes 5,090 15.4 (14.2-16.6) 0.72 (0.65-0.80) 0.70 (0.63-0.78)  
     Often 7,920 14.0 (13.0-15.0) 0.65 (0.58-0.72) 0.63 (0.55-0.71)  
     Always or almost always 4,313 11.7 (10.8-12.7) 0.53 (0.47-0.59) 0.53 (0.47-0.60)  
      
Rewards for Pro-Social Involvement Scale      
     None or almost none 9,384 22.9 (22.0-23.8) Reference Reference N.A. 
     Few 7,555 19.3 (18.3-20.3) 0.81 (0.75-0.87) 0.79 (0.73-0.86)  
     Sometimes  7,482 16.2 (15.4-16.9) 0.65 (0.61-0.70) 0.65 (0.60-0.71)  
     Often 5,919 13.5 (12.6-14.4) 0.53 (0.47-0.58) 0.54 (0.49-0.60)  
     Very often 4,124 11.8 (10.8-12.7) 0.45 (0.41-0.50) 0.46 (0.41-0.51)  
     Always or almost always 3,283 9.3 (8.6-10.1) 0.35 (0.31-0.38) 0.36 (0.33-0.40)  

       * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
       † Adjusted by all socio-demographic characteristics and the individual (IND), family (FAM) and the school (SCH) variables left in model after backward selection. 
       N.A. = Not applicable; variables not retained in adjusted model. 



 

155 
 

 
Table 5.6.  Prevalence Estimates of Suicide Attempts among Public School Adolescent Students and Odds Ratios  

by Peer Factors, Puerto Rico, Academic Years 2002-03 and 2003-04 
 

Peer Factors Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio  

(95% CI)* 

Model 2: 
SDS+IND+FAM+PEER 

Adjusted Odds Ratio  
(95% CI)† 

Friends Use of Substances Scale (Last Year)       
     None of their best friends use substances 5,818 6.2 (5.8-6.6) Reference Reference N.A. 
     Almost no friends 3,862 10.1 (9.3-11.0) 1.70 (1.52-1.90) 1.59 (1.41-1.79)  
     Few friends 4,043 14.1 (13.0-15.1) 2.47 (2.18-2.79) 2.26 (1.98-2.58)  
     Some friends 3,934 17.0 (15.6-18.3) 3.08 (2.74-3.45) 2.88 (2.52-3.31)  
     Many friends 5,420 20.1 (19.0-21.3) 3.80 (3.42-4.21) 3.54 (3.14-3.99)  
     Most or all friends 7,795 26.3 (25.0-27.6) 5.37 (4.87-5.93) 5.09 (4.53-5.72)  

      
Interaction with Antisocial Peers Scale  
(Last Year) 

     

     None of their best friends antisocial 11,174 8.3 (8.0-8.7) Reference Reference Reference 
     Almost no friends 4,519 12.2 (11.3-13.2) 1.53 (1.39-1.69) 1.43 (1.29-1.58) 1.06 (0.93-1.20) 
     Some friends 6,450 18.1 (17.0-19.1) 2.42 (2.24-2.62) 2.21 (2.04-2.40) 1.19 (1.08-1.31) 
     Most or all friends 8,731 26.0 (24.7-27.3) 3.87 (3.55-4.20) 3.56 (3.24-3.92) 1.22 (1.08-1.38) 
      
Rewards for Antisocial Involvement Scale      
     Most best friends would reject student 7,851 12.2 (11.5-12.9) Reference Reference Reference 
     Most best friends would not care 10,483 17.0 (16.2-17.8) 1.47 (1.37-1.59) 1.25 (1.15-1.36) 0.99 (0.89-1.11) 
     Most best friends would admire  12,539 11.0 (10.5-11.5) 0.89 (0.82-0.97) 0.80 (0.73-0.88) 1.11 (0.99-1.25) 

    * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
    † Adjusted by all socio-demographic characteristics and the individual (IND), family (FAM) and the peer (PEER) variables left in model after backward selection. 
    N.A. = Not applicable; variables not retained in adjusted model. 
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Table 5.7.  Prevalence Estimates of Suicidal Ideation among Public School Adolescent Students and Odds Ratios  
by Peer Factors, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Peer Factors Weighted 
Frequency 

Weighted  
Prevalence  
(95% CI) 

Crude Odds Ratio  
(95% CI) 

Model 1:  SDS 
Adjusted Odds Ratio  

(95% CI)* 

Model 2: 
SDS+IND+FAM+PEER 

Adjusted Odds Ratio  
(95% CI)† 

Friends Use of Substances Scale (Last Year)       
     None of their best friends use substances 6,682 7.2 (6.7-7.6) Reference Reference Reference  
     Almost no friends 5,058 13.3 (12.4-14.2) 1.99 (1.79-2.20) 1.77 (1.57-1.99) 1.14 (0.99-1.31) 
     Few friends 4,965 17.3 (16.1-18.4) 2.71 (2.42-3.04) 2.34 (2.06-2.65) 1.19 (1.03-1.37) 
     Some friends 5,014 21.6 (20.3-23.0) 3.58 (3.23-3.97) 3.10 (2.73-3.52) 1.24 (1.07-1.44) 
     Many friends 6,926 25.7 (24.6-26.9) 4.49 (4.08-4.95) 3.81 (3.39-4.28) 1.26 (1.10-1.43) 
     Most or all friends 9,051 30.6 (29.3-31.9) 5.72 (5.19-6.31) 4.96 (4.40-5.58) 1.23 (1.06-1.43) 

      
Interaction with Antisocial Peers Scale  
(Last Year) 

     

     None of their best friends antisocial 13,816 10.3 (9.9-10.7) Reference Reference N.A. 
     Almost no friends 5,862 15.9 (14.8-16.9) 1.64 (1.50-1.79) 1.50 (1.37-1.64)  
     Some friends 7,941 22.3 (21.1-23.4) 2.49 (2.31-2.69) 2.20 (2.04-2.37)  
     Most or all friends 10,076 30.1 (28.7-31.5) 3.74 (3.44-4.07) 3.34 (3.04-3.67)  
      
Rewards for Antisocial Involvement Scale      
     Most best friends would reject student 9,274 14.4 (13.7-15.2) Reference Reference Reference 
     Most best friends would not care 13,331 21.7 (20.7-22.6) 1.64 (1.51-1.77) 1.35 (1.24-1.46) 1.06 (0.95-1.19) 
     Most best friends would admire  15,091 13.2 (12.7-13.8) 0.90 (0.84-0.97) 0.82 (0.76-0.88) 1.15 (1.06-1.26) 

        * Adjusted by socio-demographic (SDS) characteristics (gender, grade, country of birth, mother’s educational level, and living with both parents).  
        † Adjusted by all socio-demographic characteristics and the individual (IND), family (FAM) and the peer (PEER) variables left in model after backward selection. 
        N.A. = Not applicable; variables not retained in adjusted model. 
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Table 5.8.  Final Model Estimates of Suicide Attempts and Suicidal Ideation among Public 
School Adolescent Students, Puerto Rico, Academic Years 2002-03 and 2003-04 

 

Suicide Attempts  Suicidal Ideation 

Characteristics Model 1:  Females only 
Adjusted Odds Ratio  

(95% CI)* 

Model 2:  Males only 
Adjusted Odds Ratio 

 (95% CI)* 

 Model 1:  Females only 
Adjusted Odds Ratio  

(95% CI)* 

Model 2:  Males only 
Adjusted Odds Ratio 

 (95% CI)* 
Community Characteristics      
Level of Community Disorganization Scale      
     Excellent community  Reference Reference  Reference Reference 
     1-2 0.95 (0.84-1.07) 1.30 (1.05-1.61)  0.99 (0.88-1.13) 1.21 (1.02-1.44) 
     3-4 1.10 (0.97-1.24) 1.34 (1.10-1.62)  1.15 (1.02-1.31) 1.21 (1.00-1.47) 
     5-6 1.20 (0.98-1.46) 1.45 (1.16-1.81)  1.16 (0.94-1.42) 1.36 (1.10-1.67) 
      
Transitions and Mobility Scale      
     None Reference N.A.  Reference Reference 
     Studied outside of Puerto Rico or  
     changed schools at least once 

1.13 (1.04-1.24)   1.15 (1.05-1.26) 1.29 (1.13-1.49) 

     Studied outside of Puerto Rico and 
     changed schools at least once 

1.09 (0.91-1.31)   1.00 (0.83-1.20) 1.34 (1.10-1.64) 

      
Perceived Availability of Substances Scale      
     Very hard to get  N.A. N.A.  Reference N.A. 
     Somewhat hard    1.17 (1.02-1.34)  
     Somewhat easy    1.29 (1.08-1.54)  
     Very easy    1.32 (1.07-1.62)  
      
Perceived Availability of Handguns      
     Very difficult to get a gun Reference Reference  Reference Reference 
     Less difficult or easy to get a gun 1.21 (1.09-1.35) 1.28 (1.12-1.46)  1.16 (1.03-1.30) 1.24 (1.05-1.47) 
 
 

     

School Factors      
Repeated a Grade      
     Yes N.A. 1.22 (1.03-1.44)  N.A. N.A. 
     No  Reference    
      
Academic Failure Scale      
     Excellent/good grades N.A. N.A.  Reference N.A. 
     Fair grades 0.84 (0.75-0.94)   0.84 (0.75-0.94)  
     Deficient grades 0.78 (0.68-0.89)   0.78 (0.68-0.89)  
     Failure 0.56 (0.47-0.67)   0.56 (0.47-0.67)  

        * Adjusted by all socio-demographic characteristics and the individual (IND), family (FAM), peer (PEER), school (SCH), and community (COM) variables  
           left in model after backward selection. 
        N.A. = Not applicable; variables not retained in adjusted model. 
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Appendix 1. Peer Factors Evaluated in the Study 
 

Factors (Answers) Question  
 

Friends’ Use of Substances Scale  (None/ Some of them/Most of them/All of them) - Cronbach 
α=0.86 
• Friends’ Cigarette Use 

 
Think about your best friends.  In the last year, how many of 
them have smoked cigarettes? 

 

• Friends’ Alcohol Use 
 

Think about your best friends.  In the last year, how many of 
them have tasted beer, wine, rum, vodka, whisky or gin without 
their parents knowing? 

 

• Friends’ Marihuana Use 
 

Think about your best friends.  In the last year, how many of 
them have used marijuana? 

 

• Friends’ Illegal Drug Use 
 

Think about your best friends.  In the last year, how many of 
them have used LSD, cocaine, amphetamines, or other illegal 
drugs? 

 

• Friends’ Inhalant Use 
 

Think about your best friends.  In the last year, how many of 
them have used inhalants to get high? 

• Friends’ Pill Use 
 

Think about your best friends.  In the last year, how many of 
them have used non-prescribed pills to get high? 
 

Interaction with Antisocial Peers Scale  (None/ Some of them/Most of them/All of them) - Cronbach 
α=0.91 
• Friends’ Suspended 

from School 
 

Think about your best friends.  In the last year, how many of 
them have been suspended from school? 

• Friends’ Carried Gun 
 

Think about your best friends.  In the last year, how many of 
them have carried a gun? 

• Friends’ Sold Drugs 
 

Think about your best friends.  In the last year, how many of 
them have sold illegal drugs? 

• Friends’ Stole Motor 
Vehicles 
 

Think about your best friends.  In the last year, how many of 
them have stolen or tried to steal a motor vehicle such as a car 
or motorcycle? 

• Friends’ Arrested 
 

Think about your best friends.  In the last year, how many of 
them have been arrested? 

• Friends’ Dropped Out 
 

Think about your best friends.  In the last year, how many of 
them have dropped out of school? 

  
Rewards for Antisocial Involvement Scale  (They wouldn’t care/They would reject me/They would  
                                                                            admire me) - Cronbach α=0.93 
• Friends’ Opinion of 

Smoking  
 

Think about your best friends, how would they see you if you 
smoked cigarettes? 

• Friends’ Opinion of 
Alcohol Use  
 

Think about your best friends, how would they see you if you 
started to drink alcoholic beverages regularly? 

• Friends’ Opinion of 
Marijuana Use 
 

Think about your best friends, how would they see you if you 
smoked marijuana? 

• Friends’ Opinion of 
Illegal Drug Use 
 

Think about your best friends, how would they see you if you 
used other illegal drugs? 

• Friends’ Opinion of 
Carrying Guns 

Think about your best friends, how would they see you if you 
carried a gun? 
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Appendix 2. School Factors Evaluated in the Study 
 

Factors (Answers) Question  
 

Repeated a Grade 
 

Have you ever repeated a grade?    
(Never/Yes, in elementary school (1-6)/Yes, in middle school 
(7-9)/Yes, in high school (10-12)) 

 

   
Academic Failure Scale – Cronbach α=0.55  
• Grades 

 
 

In general, what were your grades last year?   (All or almost all 
A’s/A’s and B’s/All or almost all B’s/B’s and C’s/All or almost 
all C’s/C’s and D’s/All or almost all D’s/D’s and F’s) 

 

• Better Grades 
 

My grades in school are better than the grades of most of the 
students in my classroom.    (Never/ Almost 
never/Sometimes/Almost always/Always) 

 

   
Commitment to School Scale  (Never/Almost never/Sometimes/Almost always/Always) - Cronbach 
α=0.67 

 

• Expected Usefulness of School-
Acquired Knowledge  

The things that I’m learning in school will help me in the 
future. 

 

• Perceived Value of Schoolwork 
 

How often do you feel that the schoolwork you are assigned is 
important and of value? 
(Never/Rarely/Sometimes/Often/Almost always) 

 

• Interest in Courses  
 

How interesting are most of your courses? (Very 
interesting/Quite interesting/Sometimes interesting/Slightly 
dull/Very dull) 

 

• Enjoyment of School  In the past year, how often did you enjoy school?  
• Hatred of School In the past year, how often did you hate school?  
• Skipping or Cutting Classes 

 
In the last 30 days, how many times have you been absent from 
school because you skipped or “cut”? 

 

   
Opportunities for Pro-Social Involvement Scale  (Never/Almost never/Sometimes/Almost  
                                                                                  always/Always) - Cronbach α=0.61 

 

• Participation in Special Projects My teachers ask me to participate in special classroom projects.  
• Participation in Decision Making

 
Students have a chance to help decide class activities and 
classroom rules. 

 

• Availability of Activities 
 

In my school, there are many activities where students can 
participate. 
 

 

Rewards for Pro-Social Involvement Scale  (Never/Almost never/Sometimes/Almost always/Always)  
Cronbach α=0.69 

 

• Positive Feedback from Teachers  My teacher(s) notice when I am doing a  
good job and let me know it. 

 

• Perceived Safety in School I feel safe at my school.  
• Teacher-Parent Communication 

 
The school lets my parents know when 
I have done something well. 

 

• Praise from Teachers My teachers praise me when I work hard in school.  
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Appendix 3. Community Characteristics Evaluated in the Study 
 

Factors (Answers) Question  
 

Level of Community Disorganization Scale  (There is not./ There is a little./There is a lot.) -Cronbach 
α=0.81 

 

• Perceived Safety  Do you think that somebody can harm, hit or injure you in your 
neighborhood?   (No/Yes) 

 

• Graffiti in Community In your community, is there graffiti?  
• Crime in Community In your community, is there crime?  
• Drug Selling in Community In your community, is there drug selling?  
• Fights in Community  In your community, are there fights?  
• Empty or Abandoned Buildings 

in Community 
In your community, are there empty or abandoned buildings? 
 

 

   

Transitions and Mobility Scale   
• Changing Schools  

 
How many times have you changed schools since you were in 
first grade?   (Never/1 or 2 times/3 or 4 times/5 or 6 times/7 or 
more times) 

 

• Studied Abroad 
 

Mark all grades that you have studied abroad.    (None/Before 
elementary school/Elementary[1-6]/Middle [7-9]/High [10-12]) 

 

   

Perceived Availability of Substances Scale  (Very hard/A bit hard/A bit easy/Very easy) - Cronbach 
α=0.88 

 

• Availability of Alcohol  
 

Even if you don’t use them, if you wanted to get them, how 
easy would it be to get alcoholic beverages (beer, wine, rum or 
vodka)? 

 

• Availability of Cigarettes 
 

Even if you don’t use them, if you wanted to get them, how 
easy would it be to get cigarettes? 

 

• Availability of Marijuana 
 

Even if you don’t use them, if you wanted to get them, how 
easy would it be to get marijuana? 

 

• Availability of Other Drugs 
 

Even if you don’t use them, if you wanted to get them, how 
easy would it be to get some other drug (cocaine, heroin, LSD 
or amphetamines)? 

 

   

Laws and Norms Favorable to Substance Use Scale  (Very bad/Bad/A bit bad/Not bad at all)  
• Adults’ Opinion of Drinking  

 
For most adults in your neighborhood, how bad is it for 
someone you age to drink alcohol? 

 

• Adults’ Opinion of Smoking 
 

For most adults in your neighborhood, how bad is it for 
someone you age to smoke cigarettes? 

 

• Adults’ Opinion of Marijuana 
Use 

For most adults in your neighborhood, how bad is it for 
someone you age to use marijuana? 

 

  

Opportunities for Pro-Social Involvement Scale  (No/Yes) - Cronbach α=0.39  

• Participation in Sports Teams Do you belong or participate in sports teams?  
• Participation in Other Clubs Do you belong or participate in other clubs?  

  

Rewards for Pro-Social Involvement Scale  (No/Yes) - Cronbach α=0.88  

•  Neighbors Proud of Student 
 

In your neighborhood, are there neighbors that feel proud of 
you when you do things right? 

 

• Congratulations by Neighbors  In your neighborhood, do some of your neighbors congratulate 
you when you do things right? 

 

• Motivation by Neighbors  
 

In your neighborhood, do you have neighbors that motivate you 
to do things right? 

 

   

Perceived Availability of 
Handguns 

Even if you don’t use them, if you wanted to get them, how 
easy would it be to get a handgun? 
(Very hard/A bit hard/A bit easy/Very easy) 
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CHAPTER VI 

 

CONCLUSION 

 
 

Suicidal behavior among adolescents has been increasingly identified as an important 

clinical and public health problem.1-3 Suicidal ideation, suicidal threats, and suicide 

attempts among children and adolescents are more common than the completed act, but 

few countries have reliable information on these non-fatal suicidal behaviors.4-5 

Information regarding suicidal behavior among Puerto Ricans is sparse.  Most studies on 

prevalence and risk factors for suicidal ideation and suicide attempts among adolescents 

have focused on students in the USA.  Few have focused on Hispanic populations, and 

almost none have been conducted in Puerto Ricans.  This research is the first study in 

Puerto Rico to present prevalence estimates of suicidal behavior and to evaluate risk and 

protective factors for suicidal ideation and suicide attempts, using a dataset developed 

under the context of the Hawkins and Catalano conceptual model of adolescent health 

and behavior problems, in an island-wide representative sample of adolescent students.6  

It is also the first study to explore spatial patterns of suicidal behavior in Puerto Rico.   

 

 

PREVALENCE AND SPATIAL DISTRIBUTION  

OF NON-FATAL SUICIDAL BEHAVIORS 

Prevalence of suicidal behavior among Puerto Rican adolescent students in this study was 

higher than that reported for students in the USA.  Approximately 15.7% of the Puerto 

Rican students reported suicidal ideation, and 12.8% reported at least one suicide attempt.  

A compelling finding in this study was that the prevalence of both suicidal behaviors 

clustered spatially, with the highest prevalence observed in the southeastern and eastern 

municipalities of the island.  The presence of depressive symptoms and several 
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adolescent risky behaviors, such as cigarette, alcohol, and illicit drug use, also seemed to 

cluster in the same geographic areas as suicidal behavior.  Municipality-level 

characteristics obtained from the 2000 U.S. Census Bureau, the Puerto Rico Continuous 

Health Survey, and from the current study were evaluated to try to explain this spatial 

clustering.  Only the percentage of students in the municipality who reported at least one 

symptom of depression was associated with the prevalence of both suicidal ideation and 

suicide attempts.  Suicide attempts were also associated with the annual average number 

of visits to the doctor, and suicidal ideation was associated with the percentage of 

students who had ever used alcohol.  However, care should be taken when interpreting 

these geographical associations since the unit of observation was aggregate data for the 

municipalities. Inferences on individual risks cannot be made since it would constitute an 

ecological fallacy.  Results from this analysis point to the need to examine these 

relationships using an analytical study design.   Effective strategies for the prevention of 

suicidal behavior among adolescents should target high-risk groups in the geographic 

areas identified.  These results also suggest the need for increased screening for 

depression and suicidal behaviors in the primary care setting.   

 

 

SOCIO-DEMOGRAPHIC CHARACTERISTICS 

Prevalences of suicidal behaviors were significantly higher among females and high 

school students, among those who did not live with both parents, among those not born in 

the island, and among those whose mother had less than a high school education.  Being 

female was the socio-demographic characteristic most strongly associated with suicidal 

behavior, which is consistent with previous studies.2, 3, 5, 7-16  Adolescent females had over 

two and a half times higher risk of suicidal ideation and suicide attempts than male 

students.  Not living with both parents was also an important predictor of both suicidal 

ideation and attempt.  Father’s educational level was not associated with these behaviors.  

These results are consistent with previous published studies.3, 5, 11, 17-18 These high risk 

groups could be targeted for prevention activities.  Information from this study provides 

an important source of future comparison to other Hispanic populations, and provides 

baseline data for future studies among Puerto Rican adolescents.  
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INDIVIDUAL AND FAMILY CHARACTERISTICS 

Using Hawkins and Catalano’s conceptual model of adolescent health and behavior 

problems as a reference, we fount that individual and family characteristics were more 

important predictors for suicidal ideation and suicide attempts among adolescents than 

peer/social, school, or community characteristics.6 The individual characteristic most 

strongly associated with suicidal behavior among students was the presence of depressive 

symptoms, particularly among females.  Students with at least one depressive symptom 

had seven fold increase in the odds of reporting ever having seriously considered 

attempting suicide, and more than a six fold higher odds of reporting having attempted 

suicide at least once as compared to these reporting no depressive symptoms after 

adjusting for socio-demographic characteristics.  Engaging in sensation seeking 

behaviors, such as doing something because he/she wanted to, doing something 

dangerous because somebody dared him/her, and doing crazy things even if they were a 

bit dangerous, were also important predictors, particularly among males.   

 

Family conflict was the characteristic related to the adolescents’ family most strongly 

associated with both suicidal behaviors among students, being associated with a three-

fold increase in risk of both behaviors.  After adjusting for socio-demographic, 

individual, and family characteristics, a significant interaction term between the presence 

of depressive symptoms and family conflict was identified among females.  Female 

students who reported family conflict had three times higher odds of reporting depressive 

symptoms than those who did not report family conflict.  This finding highlights the 

value of a non-confrontational home environment (one with no arguments, insults or 

yelling between family members) for the emotional well being of adolescent girls.  These 

findings underscore the joint importance of considering both individual and family 

characteristics when studying suicidality.  Future research should focus on developing a 

better understanding of risks and protective factors for depression to better customize 

suicide prevention efforts.   
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PEER, SCHOOL, AND COMMUNITY CHARACTERISTICS 

After adjusting for socio-demographic, individual, and family characteristics, 

characteristics related to the adolescent’s community environment were more important 

determinants of suicidal behavior among these students than peer/social or school 

characteristics.  The level of community disorganization and a perceived availability of 

handguns were found to be significantly associated with suicidal ideation and suicide 

attempts among both genders.  Females who reported the highest level of disorganization 

in their community or who reported that it was easy to get handguns had a 16-21% higher 

odds of suicidal ideation and attempts while males had a 24-45% higher odds of both 

suicidal behaviors.   

 

Experiencing transitions and mobility (changing schools and/or studying outside of 

Puerto Rico) was also an important predictor, particularly among females.  Few school 

factors and no peer/social characteristics remained in the final model after adjustment.  

These findings provide us with an increased awareness of the importance of community 

factors in suicidal behavior among Puerto Rican adolescent students.   

 

 

LIMITATIONS 

This study is a secondary analysis of a survey designed to monitor the prevalence of 

substance use among students, but which included information of several potential risk 

factors for suicidal behavior.  Strengths of this study include that it is a representative 

sample of all students between 7th and 12th grade in public schools in Puerto Rico, and 

that the participation rate was high (75.8%).  Few studies on this topic have been 

performed on representative samples.   

 

As this study is cross-sectional in design, temporal sequence cannot be established, and 

findings may be subject to recall bias.  Recall bias could result in an over- or under-

estimation of the prevalence of suicidal behavior among students, and of the relationships 

between different factors and suicidal behavior.  The 16.6% absenteeism may have lead 

to selection bias, and an under-reporting of the prevalence of suicidal behavior.  School 
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absenteeism has been associated with school performance, and performance has been 

associated with suicidal behavior.3, 9, 19 Thus, the current study may have under-estimated 

the prevalence of suicidal behavior because absentees were not included.  

 

Under-reporting is likely more serious among students in high school since their absentee 

rate was almost twice as high as among middle school students (20.4% vs. 12.7%).  The 

results will not reflect the experiences of adolescents who have dropped out of school and 

suicidal behavior is likely to be higher among dropouts than among adolescents still in 

school.18, 20 In 2000, it was estimated that 14% of adolescents 16-19 years in old Puerto 

Rico were high school dropouts.21  In addition, this study only evaluated students in 

public schools, which represent 93.2% of all students in the island.  Not including private 

school students, who are mainly in religious schools, introduces another potential 

selection bias since these students’ risk profile might differ.  Despite these limitations, 

this is the first island-wide representative sample describing the prevalence of non-fatal 

suicidal behaviors in Puerto Rican adolescents on the island and, as such, provides 

important baseline data upon which to base prevention policies and programs. 

 

 

IMPLICATIONS FOR PUBLIC HEALTH PRACTICE 

It is estimated that 37,834 of the students between 7th-12th grade in Puerto Rico have had 

suicidal ideation and 30,988 have attempted suicide, which represents a considerable 

number of teens at risk of suicide.  The number of adolescents at risk is even greater if we 

consider that an estimated 131,119 students reported at least one depressive symptom, 

48,846 of whom reported three or four symptoms.  Most of these adolescents are 

probably not served by the mental health system.  Primary health care services personnel 

need to be made aware of these frequencies and to understand which characteristics are 

the strongest correlates of suicidal behavior.  They are the most important health care 

providers to enlist in the identification of mental disorders and suicidality, particularly 

during late adolescence, as most people visit physicians at least once a year.  Several 

strategies to educate these health professionals about prevalences and warning signs, and 

about the importance of screening for depression, might include sending short fact sheets 
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(both by e-mail and by regular mail), incorporating this information into required 

continuing education courses, and giving conferences about the topic as part of existing 

curriculums of health professionals in training. 

 

This study revealed that suicidal ideation was strongly correlated with suicide attempts, 

and that the patterns of risk for attempts were similar to the patterns for ideation.  This 

has implications for policymaking and for the development of prevention programs since 

the same proposed prevention measures and programs could potentially impact both 

suicidal behaviors at the same time.  The development of new policies with the adoption 

of new approaches to deal with a problem takes time, and possibly additional resources or 

a heavier demand in existing resources.  This urgently calls for the development and 

implementation of an island-wide prevention plan to provide guidance. 

 

Results of this study have profound implications for current and future suicide prevention 

programs in the island.  They highlight the need for an increased focus on addressing 

depression in adolescents, particularly when expressed in the context of family conflict.  

Depression and suicidal behavior need to be regarded as any physical illness, i.e., as 

conditions that need to be identified and promptly dealt with in order to avoid negative 

consequences.  Primary health care providers, particularly those in the municipalities at 

higher risk of suicide, should implement routine screening for depression, which might 

result in improved recognition and early treatment of the condition thus reducing the 

number of suicidal teens.  Screening questionnaires might even be used in schools by 

teachers and school nurses to identify students at high risk for suicidal behavior since the 

questions used to assess depression may not be considered as intrusive by students, as 

questions about substance use and antisocial behaviors.  Other prevention programs could 

be targeted at the family level.  Parents and other family members could be educated to 

recognize early warning signs of a potentially suicidal adolescent, including the 

identification of depressive symptoms.   Screening at the family and school levels might 

be more efficient in recognizing depressive teens, and could be more effective in 

diminishing suicidal behavior, than screening by health care providers, since adolescents 

seldomly seek medical care.  As with any screening program, a proper referral system is 



 171

needed so that teens identified as depressive get the professional help they need.  This 

implies that appropriate health services that can target depression are available. 

 

Mental health promotion programs could be incorporated into the schools’ curriculums as 

primary prevention activities.  Molock et al. (2007) argue that successful prevention 

programs should have an educational component to increase awareness of the prevalence, 

risk, and protective factors associated with suicidal behavior.22 Suicide prevention 

programs could be targeted at teens at high risk of suicidal behavior, such as those who 

exhibit substance use, antisocial, and/or sensation seeking behaviors. Adolescents at risk 

might also be those who do not have the ability to cope with the stresses intrinsic to 

change, which could also induce depression in this age group, and coping strategies could 

be incorporated into school curriculums.23-25 Suicide prevention programs at the school 

level could target new students and help them not only to adjust to their new 

environment, but to develop their coping skills.  Other prevention activities could include 

interventions during the elementary school grades, since interventions with teachers, 

parents, and children provided throughout elementary grades have been shown to have 

enduring positive effects on academic development, and in reducing violent and other 

risk behaviors among urban children.26  

 
Since family characteristics were important predictors of suicidal behavior, prevention 

efforts should target the family unit.  Parents and other family members could be 

educated to recognize early warning signs of a potentially suicidal adolescent, including 

the identification of depressive symptoms.  Teens in families where there is a high degree 

of conflict, that is, where there are arguments in the house, insults, and yelling between 

family members, are at a higher risk of suicidal behavior.  Prevention programs could be 

developed to identify families at risk and to develop strategies for working directly with 

them.  These families could be offered counseling services, and be taught strategies to 

better deal with problems and with each other. 

 

Community-based prevention programs could also be developed.  They should include 

more than one strategy and should be linked to available mental health resources.27 These 
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activities could be implemented in churches, schools, or in other community settings, and 

incorporate multiple strategies.  Some prevention programs could concentrate on early 

detection of suicidal teens, particularly by conducting depression screening.  These 

screening programs and other prevention programs should be coordinated with agencies 

that provide primary care and mental health services to deliver the appropriate follow-up 

of depressive individuals, which might include health education or direct medical 

intervention.  This study provided us with an increased awareness of the importance of 

community factors in suicidal behavior among Puerto Rican adolescent students.  The 

results underscore the importance of targeting prevention efforts to communities with a 

high level of community disorganization (communities perceived by students as those 

where harm could come to them, and that have graffiti, crime, drug selling, fights, and/or 

empty or abandoned buildings), including the need to ensure that the basic needs of its 

inhabitants, including their mental health needs, are addressed.   

 

 

FUTURE RESEARCH DIRECTIONS 

Future research should focus on evaluating different interventions designed to prevent 

and/or reduce the occurrence of suicidal behavior among adolescents.  These efforts 

should target depression in teens, and incorporate interventions at the family level.  A 

better understanding of risks and protective factors for depression is also needed.  In 

addition, the relationship between depression and suicidal behavior needs to be evaluated 

to determine if there is a cause-effect relationship, or if depression is an indicator of 

suicidal behavior.   

 

Further research can also focus on developing a better understanding of risk and 

protective factors for suicidal behavior and their inter-relationships to better customize                

suicide prevention efforts.  That is, further analyses should include other variables that 

have been found to be related to suicidal behavior among adolescents, which may have 

direct or indirect effects, and that we were unable to evaluate in our study such as: coping 

skills and problem solving abilities, hopelessness, family history of suicidal behavior and 

other psychopathologies, homosexuality, other types of violence, abuse, and physical and 
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mental illnesses, stressful life events, exposure to suicide, hopelessness, romantic 

breakups, chronic illness, and weight dissatisfaction, among others. 

 

Longitudinal studies can also be performed to better understand the processes and 

mechanisms that result in suicidal behavior.  In addition, studies can be performed to 

develop models to examine causal links between variables using path analysis, that is, 

that incorporate variables into pathways that link the risk and protective factors with 

suicidal behavior.  These models can be done separately for both suicidal behaviors and 

for both sexes. 

 

Other studies on suicidal behavior can concentrate in elucidating different levels of risk 

and if their correlates vary by level of risk.  For example, further studies can evaluate 

different levels of severity of depression and their relationship with degree and frequency 

of suicidal behavior. 

  

 

CONCLUSION 

This dissertation is the first study in Puerto Rico to examine suicidal behavior in an 

island-wide representative sample of adolescent students.  It presented prevalence 

estimates and explored risk and protective factors for suicidal ideation and suicide 

attempts.  It is also the first study to explore spatial patterns of suicidal behavior.  Results 

from this study begin to address the dearth of information about suicidal behavior in 

Hispanics, specifically among Puerto Ricans.  The statistics provided in this study can 

now be used for comparison to other populations, and can be used as baseline data to 

study the trends of suicidal behavior in the island.   

 

Suicidal behavior is a complex behavior with many risk and protective factors.  Our 

results agree with previous studies in identifying depression as the most important 

predictor of suicidal ideation and suicide attempts.  It also provided us with important 

insights on the relationship between correlates of suicidal behavior and the importance of 

individual, family, and community characteristics.  The use of more comprehensive 
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models which integrate different domains of variables allows us to gain a better 

understanding of this public health problem, which should facilitate the identification of 

adolescents at risk for suicidal behavior.  Results can also guide future interventions and 

other prevention efforts designed as a public health response to this problem. 

 

Dr. David Satcher, during his term as USA Surgeon General, expressed that suicidal 

behavior was a public health problem that had not been adequately dealt with and should 

be addressed through a systematic public health approach, in the same way other public 

health problems are approached.28 That is, we need to first identify and understand their 

causes and risk factors, and then take measures to remove them.  This study provides 

substantial insight about several determinants and correlates of suicidal behavior. We 

now need to create and evaluate different interventions to prevent and/or reduce the 

occurrence of suicidal ideation and attempts, particularly in the adolescent population.  

These prevention strategies then need to be evaluated, assessing which strategies work 

with which subgroups in the population, and finally to be implemented in the population 

at large.27-28  In Dr. Satcher’s words: “we cannot change the past, but together we can 

shape a different future”.  Hopefully, our study will provide at least a file, if not a chisel. 
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