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ABSTRACT

Key words

Objectives. The purpose of this study was to examine the association between behavioral
problems and tobacco use among adolescent students in six countries of Central America and
in the Dominican Republic.

Methods. Data were drawn from a multinational collaborative study that included ques-
tionnaire surveys of between 451 and 1 170 school-attending adolescents in each of the seven
countries studied. Assessments were based on an adapted, Spanish-language version of the
Drug Use Screening Inventory (DUSI). The conditional form of logistic regression was em-
ployed for analysis, matching students on type of school and area, with further statistical ad-
justments for sex, age, and selected risk factors.

Results. Occurrence of tobacco use was observed to vary dramatically from country to
country. Nonetheless, for the combined group of countries, the estimated odds of tobacco use
in youths at the highest levels of behavioral problems was more than five times that for youths
at the lowest levels, after controlling for sex, age, lack of participation in recreational activities,
level of irritability, and levels of problems with school, family, and mental health. Country-
specific analyses show that youths at the highest levels of behavioral problems have a consis-
tently greater occurrence of tobacco use as compared to youths at the lowest levels of behav-
ioral problems.

Conclusions. These findings are concordant with prior studies on tobacco use among ado-
lescents with behavioral problems. Although the magnitude of observed associations varied ac-
cording to the country of residence, the strength of these associations and their significance by
conventional standards were observed in nearly all the countries sampled. This is the first study
in these seven countries on potentially causal relationships such as these. More research is
needed to augment our knowledge regarding the observed cross-country differences and ulti-
mately to develop, implement, and evaluate effective tobacco preventive intervention programs.
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The Inter-American Drug Abuse
Control Commission (IADACC) was
organized as part of the work of the
Organization of American States (OAS)
in the early 1990s in response to reports
documenting increasing use of tobacco,
alcohol, and other drugs as well as a
number of resultant health and social
problems (1). With technical assistance
from the Pan American Health Orga-
nization (PAHO), the IADACC partici-
pants developed an epidemiological
surveillance drug-tracking system in
Central America and the Dominican
Republic that was intended to gather
data from patients admitted to emer-
gency rooms and drug treatment pro-
grams, from adults and youths incar-
cerated in detention centers, and from
school-attending youth.

In this report we explore and esti-
mate the strength of a potentially
causal association between behavioral
problems and tobacco use among
youths attending schools in six coun-
tries of Central America—Costa Rica,
El Salvador, Guatemala, Honduras,
Nicaragua, and Panama—plus the Do-
minican Republic. Prior research has
documented a significant positive as-
sociation between tobacco use and be-
havioral problems, that is, behaviors
that are detrimental to youth develop-
ment, including fighting, swearing,
and doing dangerous things (2—4). This
association is evidenced by adolescents
with a high degree of behavioral prob-
lems exhibiting more than twice the
levels of smoking observed in youths
with minimal behavioral problems,
independent of exogenous variables
such as disturbances of mood and at-
tention. Furthermore, an increased oc-
currence of tobacco dependence has
been observed in adolescents who
have a history of early behavioral prob-
lems as compared to similar youth
without such problems (5-7). This pos-
itive association appears to be valid
cross-culturally, although data from
Latin America are scanty (2, 3, 5).

Behavioral problems have been as-
sociated with numerous other difficul-
ties, including family and school trou-
bles, social anxiety, and sleep and
weight disturbances. In turn, all of

these problems have been associated
with tobacco use (2, 8). This observa-
tion suggests that there might be a net-
work of interconnections among be-
havioral problems and tobacco use,
with linkages to other difficulties.

In light of findings such as these, for
this study we analyzed epidemiologi-
cal surveillance data from the seven
participating countries mentioned ear-
lier to estimate the association be-
tween behavioral problems and to-
bacco use, attempting to control for
some of the potential factors that
might distort the association.

MATERIALS AND METHODS

The data we investigated were col-
lected from samples surveyed in 1994
from the above-mentioned six Central
American countries and from the Do-
minican Republic. The sample size in
the seven nations ranged from 451 to
1170 students, who were aged 12-19
years and who were recruited as
volunteer participants in the survey.
Selected characteristics of the survey
respondents are given in Table 1, dis-
played by country in order of esti-
mated occurrence of tobacco smoking.

Anonymous self-report question-
naires were administered to these stu-
dents in each classroom by trained
survey staff members who introduced
the project and answered questions be-
fore starting the assessment. The ques-
tionnaire was an adapted, Spanish-
language version of the Drug Use
Screening Inventory (DUSI). The DUSI
was originally developed to assess al-
cohol and other drug use, school ad-
justment, and behavioral and psycho-
logical problems among youths in the
United States of America, with ques-
tions designed to tap several interre-
lated problem domains thought to be
associated with severity of drug in-
volvement (9). Researchers from the
participating countries translated and
then back-translated the DUSI in order
to have maximum language and con-
ceptual equivalency. Although the
original DUSI did not contain ques-
tions to ascertain tobacco use, ques-
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tions about lifetime and recent tobacco
use were added to the Spanish version
of the DUSI for use in this study. Al-
though we assessed the use of other
drugs, the frequency of reported use of
such drugs as marijuana and cocaine
was minimal in these schools, and thus
we focused this analysis on tobacco.

The LISCOMP software package
was used to examine and improve the
psychometric properties of the DUSI
scales via exploratory analyses using
latent structure models for dichoto-
mous data (10-11). The “behavioral
problems” domain was measured well
by the following six items, assessed
using a dichotomous, Yes (1)—No (0)
response format and whose total was
summarized as a score ranging from
0 to 6:

e Have you teased or done harmful
things to animals?

* Do you swear or use dirty language
alot?

¢ Do you tease others a lot?

¢ Have you threatened to hurt people?

* Do you do risky or dangerous
things a lot?

¢ Have you taken advantage of other
people?

The country-specific internal consis-
tency estimates for this behavioral
problems scale ranged from 0.53 to
0.67 (Cronbach’s alpha via Kuder-
Richardson 20 formula for dichoto-
mous items). This range is acceptable
for a scale based on dichotomous
items, but low enough to think that
the study’s estimates of the conduct-
tobacco association might be attenu-
ated. Six other domains were studied
as covariates: associating with deviant
peers, irritability, family attention, lack
of participation in recreational activ-
ities, school problems, and mental
health problems. The internal consis-
tency estimates for these other do-
mains were at about the same level or
above the ones for the behavioral prob-
lems domain.

All analyses of gathered data were
conducted with version 5.0 of the Stata
statistical package (12). Initial explora-
tory analyses of the single-variable fre-
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TABLE 1. Selected demographic characteristics (in percentages) of the student samples, study of behavioral problems and tobacco use,
Central America and the Dominican Republic, 1994

El Salvador Honduras Costa Rica Guatemala Nicaragua Panama Dom. Rep.
(n=1108) (n=1828) (n=1170) (n=631) (n = 451) (n=517) (n = 844)
Characteristic % % % % % % %

Estimated occurrence of
tobacco smoking (lifetime) 255 25.0 20.6 13.3 7.5 6.2 34
Sex

Male 56.0 48.7 48.9 22.2 37.5 54.3 43.8

Female 44.0 51.3 51.1 77.8 62.5 45.7 56.2
Age (years)

12 5.9 1.0 9.0 0.8 0.2 14.3 1.9

13 11.4 8.3 19.1 6.8 4.2 21.9 45

14 16.7 11.2 19.9 6.2 9.1 16.6 16.2

15 19.0 27.5 19.8 11.6 17.8 17.0 18.6

16 195 20.8 17.4 23.9 23.7 13.9 20.1

17 16.1 17.2 11.3 26.0 222 10.5 17.2

18 8.9 9.3 2.7 17.4 16.4 41 14.0

19 25 4.7 0.8 7.3 6.4 1.7 7.5
Type of School

Public 43.3 70.4 68.8 47.0 55.0 46.4 67.3

Private 56.7 29.6 31.2 53.1 45.0 53.6 32.7
Setting

Urban 94.5 98.8 74.1 84.9 94.9 84.1 99.6

Rural 55 12 25.9 151 51 15.9 0.4

quency distributions showed that a
large number of the student respon-
dents received a score of zero because
of the generally low occurrence of re-
ported behavioral problems. In view
of this skewness, three categories were
formed. The first category represented
students with the lowest level of be-
havioral problems (a score of 0), the
second category represented students
with a medium degree of behavioral
problems (scores of 1 to 3), and the
third category represented students
with the highest level of behavioral
problems (scores of 4 to 6). Estimates
for the association involving tobacco
use were obtained for the second and
third categories, with the first category
used as the reference.

To accommodate the multiregional
and multischool structure of the sam-
ple, students were grouped into strata
or risk sets defined by the school at-
tended (public versus private) and the
area where they were living at the time
of sampling (urban versus rural). This

poststratification or matching strategy
holds constant the potentially con-
founding effects of unmeasured but
commonly shared school and area-
level characteristics such as tobacco
availability, advertisements, social dis-
advantage, and within-country district
variations in enforcement of tobacco
laws. As a result, all tobacco nonusers
attending the same schools and living
in the same areas as tobacco users serve
as controls. This statistical method has
been used extensively by our research
group in prior studies of drug use
in order to account for the potentially
distorting influences of unmeasured
neighborhood characteristics (for ex-
ample, see 13-15).

In keeping with the poststratifica-
tion approach, the conditional form of
multiple logistic regression was used
to assess the association between level
of behavioral problems and occur-
rence of tobacco use. The model then
was extended to include statistical ad-
justment for the hypothesized influ-

ences of sex, age, and the other sus-
pected covariates.

In the conditional logistic regression
model, the occurrence of an event, in
this case the odds of tobacco use, is es-
timated as a function of the suspected
causal influence and covariates as in
standard multiple logistic regression
models, but with an allowance for a
separate intercept for each matched
risk set or strata as defined by the
school students attended (public ver-
sus private) and by the area where
they lived (urban versus rural). These
analyses were conducted for all the
studied countries as a whole and sepa-
rately for each nation. We also ex-
plored possible interactions of behav-
ioral problems with the variables of sex
and age as a check on the validity of
adjustments for these characteristics.
After examination of the ratio of the es-
timated interaction coefficient and its
standard error as well as the likelihood
ratio test, we found no statistically sig-
nificant interaction among these vari-
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ables. That is, adding these interaction
terms did not result in an improved fit
to any of the models tested (P > 0.10;
data not shown in a table).

RESULTS

The countries where we found the
greatest proportion of students with a
lifetime history of tobacco use were El
Salvador, Honduras, Costa Rica, and
Guatemala, and the countries with the

lowest proportion of students with a
lifetime history of tobacco use were
Nicaragua, Panama, and the Domini-
can Republic (Table 1). Table 2 shows
the results of the unadjusted and ad-
justed conditional logistic regression
analyses for the seven countries to-
gether, and for each nation individu-
ally. With respect to the target hypoth-
esis about behavioral problems, there
was an overall positive association
found between the presence of behav-
ioral problems and occurrence of to-

bacco use among students across the
seven countries. Specifically, tobacco
use was an estimated 2.9 times as
likely to occur among students with
moderate behavioral problems, and it
was 8.9 times as likely to occur among
students with severe behavioral prob-
lems, as compared to students with
none of these problems (unadjusted
relative odds for the moderate level
of behavioral problems, P < 0.005; for
the high level of behavioral problems,
P < 0.0005). The association between

TABLE 2. Estimated association (odds ratio and 95% confidence interval) between levels of behavioral problems and occurrence of tobacco
use, according to results of conditional regression analyses, Central America and the Dominican Republic, 1994

Initial model,

Adjusted for

Adjusted for sex, age
and some risk factors,?

Adjusted for sex, age
and all risk factors,?

Country/Level of
behavioral problems

OR (95% CI)

Adjusted for sex,
OR (95% ClI)

sex & age,
OR (95% CI)

OR (95% Cl)

OR (95% Cl)

All seven countries
Low

1.00

Medium 2.93(2.38, 3.61)

High 8.92 (6.87, 11.60)
Costa Rica

Low 1.00

Medium 2.25 (1.56, 3.24)

High 6.70 (4.05, 11.11)

Dominican Republic
Low

1.00

Medium 3.39 (0.76, 15.06)

High 15.51 (3.24, 74.26)
El Salvador

Low 1.00

Medium 3.94 (2.56, 6.08)

High 12.06 (7.31, 19.92)
Guatemala

Low 1.00

Medium 1.69 (0.97, 2.95)

High 4.82 (2.12, 10.96)
Honduras

Low 1.00

Medium 3.77 (2.37, 6.00)

High 10.08 (5.62, 18.09)
Nicaragua

Low 1.00

Medium 3.27(1.31, 8.18)

High 6.65 (1.69, 26.18)
Panama

Low 1.00

Medium 5.99 (1.36, 26.47)

High 23.19 (4.83, 111.2)

1.00
2.80 (2.27, 3.45)
8.10 (6.21, 10.56)

1.00
2.32 (1.61, 3.34)
7.44 (4.42, 12.52)

1.00
3.12 (0.70, 13.94)
10.21 (2.06, 50.54)

1.00
3.55 (2.30, 5.51)
10.23 (6.15, 17.02)

1.00
1.66 (0.94, 2.96)
4.88 (2.03, 11.70)

1.00
3.64 (2.28, 5.81)
9.44 (5.23, 17.07)

1.00
3.22 (1.28, 8.10)
6.41 (1.60, 25.75)

1.00
5.74 (1.28, 25.77)
22.15 (4.54, 108.1)

1.00
2.82 (2.28, 3.48)
8.33 (6.37, 10.87)

1.00
2.28 (1.57, 3.29)
7.48 (4.43, 12.64)

1.00
3.07 (0.69, 13.71)
9.77 (1.97, 48.46)

1.00
3.68 (2.37, 5.73)
11.00 (6.55, 18.46)

1.00
1.66 (0.94, 2.97)
4.91 (2.04, 11.80)

1.00
3.56 (2.23, 5.69)
9.25 (5.11, 16.75)

1.00
3.17 (1.26, 7.99)
6.41 (1.59, 25.79)

1.00
6.35 (1.38, 29.26)
32.28 (6.17, 169.0)

1.00
2.34 (1.88, 2.90)
5.56 (4.18, 7.41)

1.00
1.94 (1.33, 2.84)
4.53 (2.56, 8.01)

1.00
2.96 (0.63, 13.78)
8.50 (1.53, 47.17)

1.00
3.14 (1.98, 4.95)
7.74 (4.44, 13.49)

1.00
1.25 (0.68, 2.29)
2.92 (1.15, 7.40)

1.00
3.02 (1.86, 4.91)
6.91 (3.68, 12.98)

1.00
2.61 (1.00, 6.77)
4.09 (0.92, 18.18)

1.00
4.85 (0.99, 23.75)
19.56 (3.29, 116.2)

1.00
2.25 (1.81, 2.81)
5.13 (3.82, 6.87)

1.00
1.83 (1.24, 2.69)
3.82(2.10, 6.94)

1.00
2.27 (0.47, 10.96)
6.73 (1.18, 38.35)

1.00
2.94 (1.85, 4.67)
7.09 (4.01, 12.52)

1.00
1.19 (0.63, 2.23)
2.28 (0.86, 6.02)

1.00
3.20 (1.95, 5.26)
6.99 (3.67, 13.31)

1.00
2.66 (1.01, 7.04)
353 (0.75, 16.70)

1.00
5.10 (0.99, 26.32)
23.37 (3.64, 150.1)

a Adjusted for sex, age, and the following risk factors: irritability and association with deviant peers.
b Adjusted for sex, age, and the following risk factors: association with deviant peers, irritability, family attention, lack of participation in recreational activities, school problems, and mental health

problems.
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behavioral problems and tobacco use
decreased somewhat after adjustments
for sex, age, and the aforementioned
six covariates (e.g., deviant peers, irri-
tability, family attention, lack of partic-
ipation in recreational activities, school
problems, mental health problems) but
retained strength.

The bivariate analyses for each coun-
try showed a positive association be-
tween behavioral problems and to-
bacco use in all the countries studied,
with odds of tobacco use increasing
with the level of behavioral problems
(Table 2). In fact, the odds of tobacco
use for severe behavioral problems
is more than double the odds for mod-
erate behavioral problems in all the
countries under the unadjusted model,
as shown in the first column of Table 2.
In Costa Rica the occurrence of tobacco
use was an estimated 6.7 times as
high for youths with the higher levels
of behavioral problems as compared
to youths in the reference category
(P < 0.0005). In Guatemala the occur-
rence of tobacco use was an estimated
4.8 times as high for youths at the high
levels of behavioral problems as com-
pared to youths at the lowest levels of
problems (P < 0.0005). In El Salvador,
the occurrence of tobacco use was an
estimated 12.1 times as high for youths
at the high levels of behavioral prob-
lems as compared to youths at the low-
est levels (P < 0.001). The fully adjusted
estimates (shown in the last column
in Table 2) indicate a slight decrease in
the strength of the associations. With
the exception of Guatemala and Nica-
ragua, these associations remained sig-
nificant when tobacco use was com-
pared between the highest and lowest
levels of behavioral problems.

DISCUSSION

The main finding of this research is
that there is a moderate-to-strong as-
sociation between levels of behavioral
problems and occurrence of tobacco
use among the youths sampled for
the seven participating countries as
a whole, and for each participating
nation. Except in Guatemala and Nica-

ragua, all the observed associations re-
mained moderate-to-strong in magni-
tude once adjustments for sex, age,
and other risk factors were made.
Several limitations of this study
should be mentioned prior to dis-
cussing the study findings. The cross-
sectional nature of the study does not
allow us to make causal inferences
about the association between behav-
ioral problems and occurrence of to-
bacco use. Prospective or experimental
studies of school-age youths are more
appropriate to test the temporal and
causal associations between behav-
ioral problems and tobacco use, al-
though one might suspect that behav-
ioral problems predate the tobacco use
reported in this study. Additionally,
the generalizability of the findings is
somewhat affected because the sam-
ples were not drawn to be representa-
tive of the population of youths in
each country. Finally, differences in
sample size might have introduced
survey errors. Response biases associ-
ated with socially desirable reporting
and other errors in recognition or re-
call might bias the results.
Notwithstanding limitations such as
these, ours is the first study to examine
the suspected causal association be-
tween behavioral problems and to-
bacco use in the seven countries. The
study’s strengths include use of an
epidemiological matching strategy
(poststratification) and the conditional
logistic regression model, in an at-
tempt to control for factors that might
otherwise confound or distort our esti-
mates of the observed association.
The findings of this study indicate
an intriguing positive association be-
tween levels of behavioral problems
and occurrence of tobacco use. These
associations remain after adjustment
for the potential distorting influences
of sex, age, and alternative suspected
influences on tobacco use, with the ex-
ception of two countries, Guatemala
and Nicaragua. In Guatemala the odds
ratios comparing the highest and me-
dium levels of behavioral problems to
those without behavioral problems
were no longer significant when ad-
justments for all covariates were made.

In Nicaragua the odds ratio comparing
the highest and the lowest levels of
behavioral problems was no longer
significant after adjusting for all co-
variates. Given the available data, it is
impossible to identify the specific rea-
sons for these differences in odds ra-
tios for youths in the Guatemala and
Nicaragua samples. One possibility is
that demographic differences or differ-
ences in other risk factors accounted
for the loss of significance observed in
the fully adjusted models in these two
countries. Additional country-specific
and comparative studies are necessary
to clarify these differences.

These findings highlight three im-
portant issues. First, the observed
prevalence of tobacco use among
youths in the participating countries
has yet to be addressed, and it remains
a serious public health problem. Stu-
dent tobacco use merits concern in
view of studies that have demon-
strated an association between early
tobacco use and later use of other
drugs (e.g., marijuana) and other risky
behaviors (16-19) as well as cancer and
other serious health consequences (20).
The importance of this problem is fur-
ther magnified for young smokers,
whose early involvement with tobacco
may place them even more prema-
turely on the path toward damaging
outcomes.

A second issue is the lack of knowl-
edge available regarding the mecha-
nisms by which youths initiate and
maintain tobacco use. A direct causal
association between behavioral prob-
lems and tobacco use has yet to be con-
firmed, and the presence of distorting
influences may play a part in the ap-
parent causality (21).

The above issue leads us to a final
observation: There is reason to exam-
ine not only the mechanisms by which
tobacco use begins and is maintained,
but also how these mechanisms vary
within and across cultures and coun-
tries. As the data in this study indicate,
prevalence proportions and odds ra-
tios measuring the associations be-
tween behavioral problems and to-
bacco use vary somewhat from one
country to another.
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We hope that studies such as this
one can generate more interest in
studying the public health problems
associated with youth tobacco smok-
ing in these seven countries. As a re-
sult of this study, funding from the
National Institute on Drug Abuse
(NIDA) of the United States of Amer-
ica was obtained in the late 1990s to
conduct additional school-based sur-
veys of drug use in the same countries
that participated in this study. With
the funding provided by NIDA, in
1999 investigators from these seven
participating countries formed a work-
ing group called PACARDO (Panamd,
Centro América, y Repiiblica Dominicana)
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RESUMEN  Objetivos. Investigar la asociacion entre los problemas conductuales y el consumo

de tabaco en estudiantes adolescentes de seis paises centroamericanos y la Reptblica
Dominicana.

Problemas conductuales  Mstodos. Los datos fueron extraidos de un estudio internacional en el que, en cada
y consumo de tabaco pais, se aplicaron cuestionarios a 451-1 170 estudiantes adolescentes. Las evalua-
en adolescentes  ciones se basaron en una version adaptada al espafiol del Cuestionario de Tamizaje

de Centroaméricay la

del Consumo de Drogas (Drug Use Screening Inventory). Los analisis se realizaron me-
diante regresion logistica condicional; los estudiantes se aparearon segun el tipo de

Republica Dominicana  escuela y la zona, y se efectuaron otros ajustes estadisticos en funcién del sexo, edad

y algunos factores de riesgo.

Resultados. El consumo de tabaco present6 enormes variaciones de un pais a otro.
No obstante, combinando los datos de todos los paises y controlando los efectos del
sexo, edad, falta de participacién en actividades recreativas, grado de irritabilidad y
magnitud de los problemas escolares, familiares y de salud mental, se estimé que el
consumo de tabaco en los jévenes con los mayores grados de problemas conductuales
era mas de cinco veces mayor que en los jovenes con los menores grados de proble-
mas conductuales. Los analisis de cada pais revelaron que los jévenes con mayores
problemas conductuales presentaban constantemente mayor consumo de tabaco que
los jévenes con menores problemas conductuales.

Conclusiones. Estos resultados concuerdan con los de estudios anteriores acerca del
consumo de tabaco en adolescentes con problemas conductuales. Aunque su magni-
tud vari6 en funcién del pais de residencia, las asociaciones observadas fueron fuertes
y significativas segtin los criterios convencionales en casi todos los paises estudiados.
Este es el primer estudio que se realiza en estos siete paises para investigar posibles
relaciones causales como estas. Son necesarias mas investigaciones para ampliar los
conocimientos sobre las diferencias observadas entre los distintos paises y, en defini-
tiva, para crear, poner en practica y evaluar programas eficaces de intervencién pre-
ventiva contra el consumo de tabaco.
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Por primera vez se ofrece una evaluacion actualizada de los aspectos econdomicos del
control del tabaco en un informe sencillo y conciso, en el que se revisa la experiencia

| internacional. Las conclusiones del informe son que la elevacion de los impuestos sobre

el tabaco puede salvar millones de vidas y aumentar, al mismo tiempo, los ingresos
estatales a mediano plazo, y que otras medidas no relacionadas con el precio, como la
prohibicién completa de la publicidad y de la promocion de los cigarrillos, también
reducirian de forma significativa el consumo de tabaco. El analisis examina los efectos
que las politicas de control del tabaco tienen sobre el empleo y se llega a la conclusion
de que la mayoria de los paises no sufririan pérdidas permanentes de puestos de trabajo.

El informe examina también los costos de las politicas de control y establece un calen-
dario para la accion de los gobiernos, incluida la ayuda a los cultivadores de tabaco mas
pobres. Sefiala asimismo el papel que deben desempefiar los organismos internacionales
en la reduccion de la carga evitable de muertes prematuras y discapacidades relacionadas
con el tabaco.
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