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Abstract

Background: This article focuses on examining drug abuse treatment (DAT) in El Salvador highlighting gang vs.
non-gang membership differences in drug use and treatment outcomes.

Methods: Cross-sectional and prospective cohort designs were employed to examine the study aims. The 19
centers that met the study’s inclusion criteria of one year or less in planned treatment offered varying treatment
services: individual, group, family, and vocational therapy, dual diagnosis treatment, psychological testing, 12-step
program, and outreach and re-entry aftercare. Most directors describe their treatment approach as “spiritual.” Data
were collected from 625 patients, directors, and staff from the 19 centers at baseline, of which 34 patients were
former gang members. Seventy-two percent (72%) of the former patients (448) were re-interviewed six-months
after leaving treatment and 48% were randomly tested for drug use.

Results: Eighty-nine percent (89%) of the DAT patients at baseline were classified as heavy alcohol users and 40%
were using illegal drugs, i.e., crack, marijuana, cocaine, tranquilizers, opiates, and amphetamines. There were large
decreases after treatment in heavy alcohol and illegal drug use, crime, and gang related risk activities. Gang
members reported illegal drug use, crime, and gang related risk activity more than non-gang members, yet only 5%
of the study participants were gang members; further, positive change in treatment outcomes among gang
members were the same or larger as compared to non-gang members.

Conclusions: Alcohol use is the drug of choice among DAT patients in El Salvador with gang member patients
having used illegal drugs more than non-gang members. The study shows that DAT centers successfully reduced
the use of illegal drugs and alcohol among gang and non-gang members. Although our study could not include a
control group, we believe that the DAT treatment centers in El Salvador contributed to producing this treatment
success among former patients. These efforts should be continued and complemented by funding support from
the Salvadoran government for DAT centers that obtain certification. In addition, tailored/alternative treatment
modalities are needed for gang members in treatment for heavy drinking.
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Background
Illicit drug use has increased dramatically in the past
decade in the developing countries of Central America
including El Salvador with a concomitant rise in sub-
stance use [1-4]. Since the late 1990s, the El Salvador
market for cocaine, as an example, has greatly expanded
and crack is a growing problem [5]. Like many middle-
and low-income countries, El Salvador has served as a
staging point for illegal drugs like crack that are destined
for the United States.
El Salvador, a country of 7.2 million people which is

bordered by Guatemala and Honduras, can be consi-
dered a developing nation that is struggling with very
high unemployment rates, slow recovery from natural
disasters such as a 1998 hurricane that ravaged parts of
the country, a series of earthquakes in 2001 that killed
over 1,000 people and destroyed over a quarter-million
homes, and floods that left thousands homeless in 2009
(http://www.state.gov/r/pa/ei/bgn/2033.htm). El Salvador
also has a long history of social and political instability.
Deterioration of democratic institutions in the 1970s led
to armed conflict from 1980 to 1992, during which
75,000 are estimated to have died (http://www.state.gov/
r/pa/ei/bgn/2033.htm).
One result of the economic and political context of El

Salvador has been the proliferation of gangs operating in
both urban and rural areas of the country and gang-
related drug trafficking [6,7]. Many Salvadorans left the
country during the civil war, fled to the United States,
formed new gangs such as MS-13, or joined existing
gangs such as M-18. As these U.S. gangs grew, they then
expanded their operations into Central American
countries [8]. After the war ended in 1992, many gang
members who were operating in the United States and
other Salvadorans either migrated back to El Salvador or
were deported as part of U.S. Immigration and Customs
Enforcement policies that sent immigrants with criminal
convictions back to their native countries [8,9]. Ribando
[8] argues that gang-deportees “exported” a Los Angeles
gang culture to Central America and then expanded this
culture by recruiting new members from local popu-
lations. Estimates of gang membership in El Salvador
range between 25,000 and 50,000 [10,11] and gangs are
believed to be responsible for 60% of all murders in El
Salvador [8].
Gangs in El Salvador are associated with drug traffick-

ing as well as the use of illicit drugs, even though some
research has suggested that gangs try to discourage drug
use [12]. A 2001 study of nearly 1,000 Salvadoran gang
members, which is the most recent gang related scien-
tific drug survey, found that more than a fourth of those
under study consumed crack daily and nearly two-thirds
had consumed crack in the last month [13]. A qualitative
study by Dickson-Gomez and colleagues [12] came to
similar conclusions. Further, there is concern that this
increase in illegal drug use among gang members may
result in more risky sexual practices associated with
HIV/AIDS [12,14].
The last national survey of illegal drug use conducted

in El Salvador (2004) estimated the past 30 day use of
crack among residents of San Salvador to be greater
than 1% [15]. More recent estimates prepared by El
Salvador’s Corte Suprema De Justicia Instituto De
Medicina Legal and reported by the World Life Expectancy
website suggest that alcohol use remains a serious problem
among the general population in El Salvador [16]. El
Salvador is ranked first among 192 countries in the
number of annual deaths related to alcohol use (includes
disease, homicides, traffic accidents, etc.) [16]. The rate of
22.8 annual deaths per 100,000 people is remarkable when
compared to rates for Brazil (4.8) and the United States
(2.1). More recent data from the [17] estimates that 21.3
annual deaths of male Salvadorans per 100,000 people
could be attributed to liver cirrhosis and that 5.16% of
males above age 15 and 1.01% of females above age 15
suffered from diagnosable alcohol use disorders. We were
unable to find any statistics relating to gang use of alcohol
or its consequences.
Although drug and alcohol abuse has become a growing

problem across El Salvador, the only government-funded
residential treatment center is located in the National
Psychiatric Hospital in San Salvador [14]. In response to
the problem of drug and alcohol abuse across El Salvador,
a number of small, grassroots or community-based drug
abuse treatment (DAT) centers have been established
across the country [14]. Most of these drug abuse treat-
ment centers in El Salvador are supported by religious
groups and operated by recovering addicts and/or
untrained volunteers from the faith community [18]. As a
result, the treatment approaches used by the Salvadoran
DAT centers vary, but are generally faith or Bible-based
[6]. Because these Centers are small and poorly funded,
staff training is usually experiential and accomplished
through on-the-job interaction with other staff and
patients. Moreover, few DAT centers in Salvador have
sufficient funds to provide a career track for staff or the
level of training and support that is needed for the pro-
grams to be effective.
In order to increase the capacity of DAT centers to pro-

vide evidence-based treatment services, the Organization
of American States (OAS), obtained funding in 2007 from
the U.S. Department of States’ Bureau of International
Narcotics Control and Law Enforcement Affairs (INL) to
implement a 10-week DAT training for center staff. OAS
joined with the Anti-drug Foundation of El Salvador
(FUNDASALVA), a non-governmental organization spe-
cializing in drug use prevention and treatment, to imple-
ment this training. The OAS training [called “Comisión

http://www.state.gov/r/pa/ei/bgn/2033.htm
http://www.state.gov/r/pa/ei/bgn/2033.htm
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Interamericana para el Control del Abuso de Drogas
(CICAD) Basic Training”] was modeled after the Sub-
stance Abuse and Mental Health Services Administration’s
(SAMHSA) TAP 21 Addiction Counseling Competencies
training program and consists of 10 modules and
160 hours of coursework [19]. It included a mechanism to
develop a national system to certify addiction coun-
selors. In conjunction with the CICAD Basic Training,
INL commissioned the Pacific Institute for Research
and Evaluation (PIRE) to conduct a process evaluation
of the training in DAT centers across El Salvador that
still employed staff receiving the training. PIRE was also
asked to conduct an outcome evaluation of change in
treatment outcome with attention given to differences
between treatment success of gang and non-gang mem-
bers. Only the outcome evaluation and its results are
presented in this article.

Methods
Despite the importance of the evaluation of drug abuse
treatment (DAT) worldwide, we found no assessment of
DAT treatment in El Salvador. Further, there have been
no comparisons of gang and non-gang membership
differences in DAT treatment success in El Salvador. As
such, this study’s primary focus is to assess the preva-
lence and type of drug use of center patients in treat-
ment and centers’ treatment success with attention
focusing on gang and non-gang members in treatment.
The specific aims are to assess the:

1. (a) Extent and type of drug and alcohol use, criminal
activity, and gang related risk activity among
patients who enter drug abuse treatment in El
Salvador and (b) differences between gang and non-
gang patients.

2. (a) Level of treatment success among former
patients for drug abuse and related problems after
leaving treatment and (b) differences in treatment
success that exist between gang members in
comparison to non-gang members. Treatment
success is defined as the level of statistical
significance change in outcomes from baseline to
six-month follow-up following treatment.

We employed a cross-sectional design toexamine base-
line data about the prevalence of illegal drug and heavy
alcohol use of the entire sample as well as a comparison
of use by gang and non-gang members (Aim 1a, b).
Aims 2a and 2b concerned an assessment of change in
treatment outcomes using a prospective cohort design
over time from baseline to six-month follow-up. The
study’s measures, center recruitment and selection, data
requirements, and analysis strategy are described
below.
Study measures
Outcomes
Four types of outcomes were included in this study.

➣ Prevalence of illegal drug use includes measures of
overall use and drug specific use 30-day period prior
to treatment and in the six-month follow-up interview
(0 = no use, 1 = yes);
➣ Prevalence of heavy alcohol use is defined as binge
drinking (i.e., having five or more drinks at one
sitting) one or more times 30 days prior to
treatment and the six-month follow-up interview
(0 = no, 1 = yes);
➣ Prevalence of felony and misdemeanor crimes are
defined as crimes six months prior to the baseline and
the six-month follow-up interview (0 = no felonies/
misdemeanors, 1 = one or more felonies/misdemea-
nors); and
➣ Extent of gang related risk activity is defined as a
count of the occurrence of 11 possible activities
commonly associated with gang membership. Initially,
from a larger list of activities, 11 were identified by an
in-country DAT expert panel (n = 5) from the field of
drug abuse and corrections professionals in El
Salvador as associated with gang related activities.
They included presence of tattoos; carried a weapon
for protection; had gang activity in their
neighborhood; had a friend or relative that belonged
to a gang; been invited by a gang member to join a
gang; been forced to join a gang; participated in the
initiation of a new gang member; had confrontations
with gang members; had problems with a gang
because of their drug use; been involved in the trade
of drugs with gangs; or experienced gang activity in
their neighborhood. Cronbach’s alpha and the
average intercorrelation of these 11 activities were
acceptable at baseline (α = 0.72, r = 0.49,
respectively). These risk behaviors were measured
for the time frame six months prior to treatment
and the follow-up interview, regardless of the length
of treatment.

Moderating variable
A third variable that affects the direction and/or strength
of the relationship between an independent variable (e.g.,
changes due to drug abuse treatment) and an outcome
(e.g., drug use).

➣ Gang membership is measured by having an
experienced interviewer query each center director
during weekly on-site visits to the centers to
identify or re-affirm existing patients who were
gang members (0 = no, 1 = yes).
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Control variable
An Inverse Mills Ratio (IMR) described in the analysis
section was created from the following patient characte-
ristics to control for potential attrition bias:

➣ Born in El Salvador (0 = no, 1 = yes);
➣ Only lived in El Salvador (0 = no, 1 = yes);
➣ High school graduate (0 = no, 1 = yes);
➣ Lived with family prior to treatment (0 = no,
1 = yes);
➣ Lived with partner prior to treatment (0 = no;
1 = yes);
➣ Unemployment (0 = no, 1 = yes);
➣ age (18–76 years); and
➣ Peer antisocial behavior scale—big arguments or
fights, illegal drug use, drug trafficking, other illegal
acts, time with gangs, arrested (0 = never, 1 = rarely,
2 = sometimes, 3 = often) – α = 0.84.

Center recruitment and selection
At the outset, drug abuse treatment (DAT) centers and
their directors were identified and invited to participate in
the study because they oversaw staff who attended an
Organization for American States (OAS) substance abuse
treatment training in 2008 and 2009, which is described in
the research setting section. These centers presented a
large range of organizations that operate DAT centers in
El Salvador, although most were from small community-
based DAT centers with some functioning as shelters.
A total of 44 organizations with DAT programs were sent

a screener questionnaire by one of our in-country project
partners in order to collect preliminary data that the project
team would use to select the participating DAT centers.
The screener survey instrument focused on center-level
characteristics-not individual-level data-and includes ques-
tions related to center size, drop-out rates, staff capabilities,
type of patients served, etc., but also willingness of the
organization to participate in the study. After center clo-
sures, study refusals, and study criteria (inclusion of
12 months or less planned length of stay), 19 DAT centers
representative of the types of DAT operating in El Salvador
agreed to participate in the study (see [20] for a detailed de-
scription of these procedures). These 19 DAT centers were
located the capital city of San Salvador, in nearby munici-
palities such as San Miguel and Ilobasco, and in the outer
regions of the country. They provided community-based
DAT services for patients and had a majority of staff partici-
pate in the OAS substance abuse treatment training de-
scribed in the research setting section.

Data requirements
Five full-time field interviewers completed in-depth train-
ing on the collection of data using the five instruments
fielded for this study: (1) a Director’s Interview, (2) a Staff
Training Interview, (3) a Staff Training Assessment Ques-
tionnaire, and (4) Patient Baseline and (5) Follow-up In-
terviews. First, for data relating to this article, field
interviewers completed a 45-minute in-person interview
with each of the participating 19 center directors. The di-
rectors’ interview provided descriptive data regarding
organizational characteristics, financial support, and
organizational functioning of participating DAT centers.
In addition, 92 staff from the 19 centers provided demo-
graphic data in a larger self-administered training assess-
ment questionnaire.
A sample of 625 patients was interviewed at baseline

within one to seven days after completing detoxification
and then again approximately six months after leaving
treatment. Patients were invited to participate in the
evaluation whether they had stayed only one week in
treatment or up to 12 months. Written consent was
required for both the baseline and six-month follow-up
interview and the drug test described below. Four-
hundred and forty-eight (448) former patients from 19
DAT centers participated in the follow-up interview
yielding a 72% study retention rate.
Former patients were informed prior to the post-

treatment interview that they may be randomly selected
for drug testing with their consent. Urine testing of a
random sample of 48% of the patients interviewed at
follow-up (215) showed very high levels of consistency
between the self-reported drug and the urine test results,
suggesting that the self-reported drug use prevalence
rates are reliable measures. Specifically, 95% of the
patients showed consistency with their urine test results
when reporting about cocaine (κ = .54), 97% showed
consistency when reporting about benzodiazepine/tran-
quilizer use (κ = .19), and 99% showed consistency when
reporting about marijuana (κ = .81).
Interview questionnaires, research methods, and pro-

cedures were reviewed and approved by the Institutional
Review Board of the Pacific Institute for Research and
Evaluation. A two-step informed consent process was
employed where patients first consented to the release
of their names and admission dates to the research team,
and then to participate in the study. Consent forms and
interview questions were read aloud by the interviewers
to the patients due to low literacy levels. Patients were
informed that their participation was voluntary, that
their decision on whether to participate would not result
in any penalties or benefits to them or the center, that
their responses would be confidential, and that they
could decline to answer any questions.

Analysis strategy
Our analysis strategy consisted of cleaning/processing
the data and the then we proceeded to (1) construct
scales, indexes, and new single item measures, (2)
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conduct an attrition analysis, (3) conduct a missing
value analysis, and (4) conduct descriptive/inferential
analyses.

Construction of measures
Measures were constructed using either (1) multiple
Likert-type items measuring the same construct for
which we took the mean, (2) multiple dichotomous
items for which we took the count of occurrences, or (3)
single-item measures of whether a behavior occurred
(e.g., prevalence of marijuana use). We calculated Cronbach’s
alphas and performed principle component analyses (also
referred to as exploratory factor analysis) to examine their
psychometric properties and internal consistency, res-
pectively. Measures representing the count of behaviors
(4) typically represent emergent constructs, which do
not conform to traditional psychometric theory (see
[21]). This type of measure is sometimes referred to as
an index.

Missing value analysis
Missing background characteristic data were imputed
using the expectation maximization (EM) algorithm in
SPSS 18.0. EM employs maximum-likelihood estimation
to ensure consistency between the variance-covariance
matrix derived from the observed data and the imputed
data [22]. As the amount of missing data were minimal
and due to the necessity of eliminating any case with
any missing background characteristic, we felt that im-
putation posed fewer inferential risks than eliminating
entire cases.

Attrition analysis
To partially correct for a potential attrition bias, a
Heckman two-step procedure was implemented. These
methods are not subject to the same biases that attend
propensity methods [23,24]. The first step probit regres-
sion model regressed attrition status on patient back-
ground characteristics not directly and causally related
to outcomes (i.e., age, native Salvadoran status, having
lived in El Salvador one’s entire life, less than high school
education, living with family prior to treatment, living
with relationship partner prior to employment, and
unemployment prior to treatment). There was little
evidence to suggest that patient background characte-
ristics were related to attrition, as the overall model
failed to achieve statistical significance [χ2(617) = 625.59,
p = .397]. Nevertheless, there was one significant pre-
dictor of attrition, where those living with their family
prior to treatment were less likely to drop out of the
study than those not living with their family (21% vs.
37%, z = −4.01, p < .001). It is important to note that
there was minimal evidence of attrition biases; however,
we chose the conservative option for step two by
producing a predicted score from the model,
transforming it to an inverse Mill’s ratio (IMR), and in-
cluding it in all inferential analyses.
Descriptive and inferential analyses
For Aim 1a, we conducted a descriptive analysis of the
prevalence of substance use, criminal behavior, and
gang related risk activity prior to entering treatment
by examining descriptive statistics consisting of fre-
quencies and counts for each variable. Differences in
baseline standing between gang and non-gang mem-
bers (Aim 1b) were examined using hierarchical linear
model (or mixed model regression) random intercept
regressions. These models regressed baseline treat-
ment outcomes on the IMR and a dummy variable
representing gang membership (0 = non-gang mem-
bership and 1 = gang membership).
Three-level hierarchical linear models (or mixed

model regressions) for continuous outcomes and three-
level hierarchical non-linear models for dichotomous
outcomes were produced to address Aims 2a (change in
treatment outcomes) and 2b (relative change in treat-
ment outcomes for gang and non-gang members). These
models were run as random intercept regressions, where
variability was modeled as arising due to repeated obser-
vations for some patients (level two) and observations
being nested within treatment centers (level three).
These models more conservatively and realistically
adjusted effect estimates for these sources of variability,
which can spuriously contribute to possible program
effects [25]. Dealing with observations as being nested
within patient also confers the benefit of being able to
use all of the data, regardless of whether a patient has a
full complement of repeated observations. This approach
is consistent with an intent-to-treat approach, which
reflects that we really do not know what happens to
those who drop out of our study.
All analyses regressed each outcome on a coded

contrast representing time and the inverse Mill’s ratio.
We also performed these models regressing outcomes
on time, length of treatment in days, the orthogonal
interaction between these two variables, and the in-
verse Mill’s ratio. Length of treatment and the inter-
action between length of treatment and time were not
significant predictors in any analysis and the effects
found in the reported models persisted despite these
additional statistical controls. Thus, variable length of
time in treatment does not serve as a credible alterna-
tive explanation for our findings, so we only report the
more parsimonious models. The models testing Aim 2b
also included a contrast representing gang membership
and the orthogonal interaction between time and gang
membership.
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Results
Profile results
As context for results that address the study’s aim, we
provide first a profile of the patients, center directors,
staff, and center structure and treatment services.
Patients
A total of 625 patients from the 19 centers participated in
this study, of which 34 participants were identified as gang
members. The ages of the sample ranged from 19 years
old to 76 years old with a mean age of 38 (SD = 10). Only
20 of the 625 (3%) patients were female. About a fourth
of the patients had lived in other countries besides El
Salvador, most often in the U.S. Slightly less than a fourth
of the patients (24.5%) had completed at least a high
school education. About half of the patients (53.1%) had
been living at home with relatives prior to treatment and
nearly three-fourths (73.6%) were not married nor living
with a companion. Over half were either not working
(43.7%) or only working occasionally at odd jobs (16.6%).
The background profile of gang members differed

slightly from the larger sample of patients. A total of 34
patients from 13 of the 19 centers were identified as
gang members. The ages of the gang members ranged
from 19 years old to 62 years old with a mean age of 30
(SD = 7). Of these 34 gang members, 100% were male.
About one-fifth (21.2%) of the gang members had lived
in other countries besides El Salvador. Slightly less than
one-fifth of the gang members (18.2%) had completed at
least a high school education. About half of the gang
members (51.5%) had been living at home with relatives
prior to treatment and about two-thirds (60.6%) were
not married nor living with a companion. Over half of
gang members were either not working (39.4%) or only
working occasionally at odd jobs (15.2%).
Center directors and staff
All 19 DAT center directors and 92 staff participated in
the study. The directors were mostly male (95%); and,
on average, they chose the age category of 40 and
49 years old. More than a third (42%) had less than a
high school education and approximately one fifth (21%)
had completed college. Most directors (90%) indicated
they were a recovering alcohol or drug addict and had
worked in their centers for 8 to 10 years. The centers have
an average of six full-time administrative and therapeutic
staff (ranging from 2 to 30 across centers; SD = 6.0), and
an average of four part-time staff (ranging from 0 to 11;
SD = 2.9). Of the 92 study staff members, a large majority
were male (88%), 30 years of age or older (98%), and were
recovering alcoholics or drug addicts (80% with an average
of 12 years being sober; SD = 8.0).
Center infrastructure and treatment capacity
Directors characterized their centers as residential treat-
ment centers. All center directors indicated they offered
individual and group therapy and 94% described their
treatment approach as “spiritual.” Eighty-five percent of
the centers indicated that they also offered family
therapy, 68% offered vocational therapy, 58% offered
psychological testing, re-entry aftercare, and dual diag-
nosis treatment. A little more than half (57%) stated they
used a 12-step program and 45% reported offering out-
patient services. The planned length of in-patient stay
for the centers varied, with 11% having a 3-month length
of stay, 6% having a 6-month length of stay, 44% having
a 7- to 11-month length of stay, and 39% having a
12-month length of stay. On average, centers reported
that 10% of patients dropped out before the first 30 days
of treatment. The average actual length of stay in treat-
ment was 51.2 days (SD = 56.0).
On average, the number of beds reported by the cen-

ters ranged from 8 to 550, with an average of 59 beds
reported per center (SD = 120.7). Fifteen of the 19 cen-
ters reported serving only adult males (78%) and three
centers stated they served only adult females (7%). Nine
DAT centers reported that the majority of their patients
were court-mandated (47%), eight reported serving dual-
diagnosed patients (42%), seven DAT centers reported
serving juveniles along with adults (37%), six reported
serving patients with HIV/AIDS (32%), and six centers
reported serving mentally ill patients (32%).
Adequate financial resources for operating the treat-

ment centers are a challenge and funding tended to
come from a variety of sources. Religious charity and
individual contributions, selling products, and other
fundraising activities were among the most commonly
mentioned sources of funding. Eighteen of the 19 DAT
center directors (95%) were full-time volunteers with
only one being a full-time paid employee of the center.
Only one center reported receiving financial support
from government entities.
Record data from OAS indicated that of the 142 DAT

center staff that participated in this INL funded pro-
gram, 109 (77%) were still employed at the study centers
at the start of data collection for this study. Of the 19
study directors, 14 (74%) attended the training.
Fourteen of the 19 center directors (73%) indicated

their centers accepted gang members, including those
mandated by the court. The two most common reasons
given for why the remaining three DAT centers do not
accept gang members included a lack of experience in
treating gang members and the absence of gang
members seeking treatment. Eleven of the 14 DAT cen-
ter directors (79%) whose centers accept gang members
reported that gang members live together with other
patients in their DAT centers. The remaining three DAT
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center directors indicated that their centers separated
gang members from other patients.

Level of drug use, crime, and gang related risk activity: aim 1
Figure 1 shows that 89% of the patients reported prob-
lem drinking as defined by one or more episodes of
binge drinking in the past 30 days prior to treatment.
On average, binge drinking occurred 11.7 days out of
the past 30 days (SD = 10.9). Forty percent (40%) of the
DAT patients reported use of any illegal drug in the past
30 days prior to treatment. The most prevalent use in
descending order of prevalence proportions were: crack
(26%), marijuana (21%), marijuana and crack (10%), co-
caine (9%), marijuana and cocaine (5%), tranquilizers
(4%), and inhalants (4%). The gang and non-gang mem-
ber drinking pattern was similar with prevalence and
frequency of binge drinking, which did not show
evidence of a difference (all p ≥ .05). In contrast, gang
members were much more likely than non-gang mem-
bers to use any illegal drugs [74% vs. 39%, t(623) = 3.84,
p < .001], marijuana [44% vs. 19%, t(623) = 3.38,
p = .001], crack [62% vs. 24%, t(622) = 4.48, p < .001],
cocaine [29% vs. 8%, t(623) = 2.39, p = .018], and tran-
quilizers [15% vs. 3%, t(623) = 3.42, p < .001].
Figure 1 Extent of drug and alcohol use of DAT patients and compar
significance indicators indicate differences between gang and non-gang m
Figure 2 shows that more than one-third (39%) of the
patients indicated having engaged in either a felony
(22%) or misdemeanor (29%). Further, they indicated
having engaged on average, in 2.7 (SD = 2.2) gang related
risk activities in the past six months. Not surprisingly, the
differences between gang and non-gang members were
large for any crime [85% vs. 37%, t(623) = 4.46, p < .001],
felonies [76% vs. 19%, t(623) = 6.28, p < .001], misde-
meanors [68% vs. 27%, t(623) = 4.26, p < .001], and past
six-month gang risk activity [7.2 incidents (SD = 1.9) vs.
2.4 incidents (SD = 2.3), t(623) = 13.95, p < .001].

Change in DAT outcomes: aim 2
Tables 1 and 2 present the effect sizes (odd ratio and
correlation), test statistics, and level of significance for
the four treatment outcomes. Additional baseline vs. six-
month follow-up assessment percentage differences are
presented in the corresponding text. Table 1 shows that
changes speculated to be due to DAT activities exhibited
medium-to-large decreases from baseline to the six-
month follow-up assessment of any past month illegal
substance use (40% vs. 10%) and number of days binge
alcohol use in the past month [11.7 (SD = 10.9) vs. 3.1
(SD = 6.9) days]. Similarly, there were medium to large
ison of gang vs. non-gang activities in El Salvador. Note: Statistical
embers. ** p < .01, * p < .05, + p < .10.



Figure 2 Extent of crime and gang related risks of DAT patients and comparison of gang vs. non-gang activities in El Salvador.
Note: Statistical significance indicators indicate differences between gang and non-gang members. ** p < .01, * p < .05, + p < .10. ‡ Could not be
compared, due to gang risks being constant for gang members.
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decreases in past month crime (39% vs. 10%) and past
six-month gang related risk activity [2.7 (SD = 2.2) vs.
1.3 (SD = 1.7) activities].
Table 2 presents results from a moderating or sub-

group analysis of treatment success by gang vs. non-
gang patients. These results show that while the
treatment positively impacted both gang and non-gang
members, success among gang members was higher in
comparison to non-gang members for crime (non-gang:
Table 1 Changes in DAT outcomes

Past month any illegal
substance use

Freq

t OR

Intercept 1.32 2.05 7.8

Inv. Mills −2.23* .39 −1

Time −10.26** .15 −15

χ2 ICC

Repeated Observation Variance 675.22* .16 718

Center Variance 53.44** .08 47

** p < .01, * p < .05, + p < .10; N = 625; t-tests are based on 18 df for the intercept
using the formula reported in Cohen [26]: r = [ t2 / ( t2 + df ) ].5.
37% vs. 9% and gang: 85% vs. 14%) and gang related risk
activities [non-gang: 2.4 (SD = 1.9) vs. 1.2 (SD = 1.5) and
gang: 7.2 (SD = 2.3) vs. 3.1 (SD = 2.9)]. Treatment
impact on gang and non-gang members was about the
same for 30-day prevalence of illegal substance use
(non-gang: 39% vs. 9%, and gang: 74% vs. 18%) or past 30-
day binge drinking frequency [non-gang: 11.8 (SD = 10.9)
vs. 3.0 (SD = 6.1), and gang: 9.8 (SD = 10.2) vs. 4.8
(SD = 8.7) days].a
uency of past month
binge drinking

Past month
crime

Past 6 mo. gang
risk activity

t r t OR t r

3** .88 1.51 2.17 8.59** .90

.76+ -.07 −2.59* .35 −2.52* -.10

.72** -.43 −9.84** .17 −15.16** -.42

χ2 ICC χ2 ICC χ2 ICC

.18** .08 632.54 .08 1543.42** .47

.04** .03 45.79** .05 19.86 .00

, 623 df for the inverse Mill’s ratio, and 1070 df for time; effect size r calculated



Table 2 Changes in DAT outcomes by gang membership

Past month any illegal
substance use

Frequency of past month
binge drinking

Past month
crime

Past 6 mo. gang
risk activity

t OR t r t OR t r

Intercept 1.65 2.99 5.83** .81 2.60* 5.68 11.20** .94

Inv. Mills −2.32* .37 −1.75+ -.07 −2.70** .33 −2.91** -.12

Gang Membership 3.20** 3.53 -.12 .00 3.11** 3.76 11.98** .43

Time −6.21** .10 −5.56** -.17 −6.55** .07 −13.06** -.37

Interaction −1.11 .67 1.55 .05 −2.41* .37 −6.77** -.20

χ2 ICC χ2 ICC χ2 ICC χ2 ICC

Repeated Observation Variance 664.56* .16 723.99** .08 625.12 .09 1319.41** .40

Center Variance 57.18** .09 46.92** .03 43.39** .05 24.90 .01

** p < .01, * p < .05, + p < .10; N = 625; t-tests are based on 18 df for the intercept, 622 df for the inverse Mill’s ratio and the gang membership main effect, and
1068 df for time and the interaction; effect size r calculated using the formula reported in Cohen [26]: r = [ t2 / ( t2 + df ) ].5.
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Discussion
This study has produced results that profile patients,
Center directors, and staff of the study. We also describe
center structure, treatment services, and center policy
about acceptance of gang members into treatment.
These results are intended to provide context for out-
come results relating to the extent and type of drug use,
treatment success and outcome differences between
gang and non-gang members. Of particular importance
is that the study results show DAT center resources are
limited with most of the center directors and staff
being volunteers. The results also show that most El
Salvadoran DAT centers accept gang members into
treatment. However, police powers have been expanded
by establishing a national law (Super Mano Dura) that
allows the police to search and arrest suspected gang
members regardless of whether they have committed a
crime [27]. This law may be a potential deterrent to gang
members entering treatment for drug and alcohol
problems.
Alcohol is the drug of choice in El Salvador with

problem alcohol use by gang and non-gang members.
Interestingly, there are no differences between gang and
non-gang members in problem alcohol use. In contrast,
gang members in treatment use illegal drugs significantly
more than non-gang members. These results are the first
gang and non-gang treatment comparisons of problem
alcohol use published for El Salvador.
DAT centers in El Salvador have been successful in

treating both gang and non-gang members. These out-
come results show large, positive, statistically significant,
changes in alcohol and drug use, crime, and gang risk
activity for both gang and non-gang members. These
results also suggest that the gang members in El Salvador
who enter DAT treatment benefit more from the existing
combination of treatment strategies than non-gang mem-
bers do as it pertains to criminal behavior, but not as it
pertains to substance use. We were unable to find any
evaluation in the literature that assessed treatment impact
on substance abuse among gang members in comparison
to non-gang members.
While there has been no research that has compared

substance abuse treatment for gang and non-gang mem-
bers, there is a consistent body of research on the past
30 years that supports the effectiveness of drug treat-
ment in general in the U.S. and other countries (e.g.,
[28,29]) and residential drug abuse treatment (DAT)
programs in particular [30-35]. It should be noted that
these studies funded by the National Institute on Drug
Abuse (NIDA) and other funding agencies are dated in
some cases; and, none used a randomized controlled
design although the treatment effects were medium to
large in all studies.

Policy implications
Several important policy implications of this study for
developing countries need to be highlighted.
Alternative forms of treatment should be explored for

the El Salvador drug user treatment system. We found
that DAT centers in El Salvador use multiple treatment
modalities that support the published DAT research that
no single treatment is appropriate for all individuals.
Increased treatment success might occur if the treat-
ment setting, interventions, and services were matched
to each individual’s particular problems and needs as
recommended in NIDA’s Principles of Drug Addiction
Treatment: A Research-Based Guide [36]. In addition to
incorporating multiple combinations of therapies, re-
search also shows that individual patients may require
varying combinations of services (e.g., counseling, family
therapy, medical). The El Salvadoran drug use treatment
system may consider incorporating into its DAT model a
continuing care approach to treatment by continually
assessing and modifying, as necessary, individual treatment
plans for each patient to ensure that it meets his or her
changing needs [19].
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Implementation of follow-up services after treatment for
heavy drinking may assist gang members who have a drink-
ing problem. Currently, DAT centers in El Salvador do not
incorporate follow-up activities as part of their center
mission. This phase of treatment may increase treat-
ment success even more than reported in this study.
For example, in Peru and Brazil, some drug user treat-
ment programs among street children incorporate a
follow-up strategy that may increase treatment success
[37].
In our study, we found that while the existing DAT cen-

ters with varying combinations of treatment strategies show
medium to large reductions of illegal drug use among both
non-gang and gang members, these treatment strategies
only show small reductions of heavy drinking among
gang members. While we could not find any evidence-
based alcohol related treatment program for gang
members, it is clear that gang members with alcohol
abuse problems have to be treated differently.
National policy should promote allocation of national-

level funding to DAT centers that meet existing national
certification standards established by the National Drug
Commission with support of OAS-CICAD. To date, 85
addictions counselors have been certified by the Commis-
sion. The study shows that resources for DAT centers
are sparse with a large majority of the center operating
with volunteer directors and staff and there are limited
funds that have to be raised by each center to cover opera-
tional cost. Some governmental funding for establishing
and/or maintaining evidence-based treatment and a certi-
fication system is paramount to sustainable drug abuse
treatment in El Salvador.
National policymakers in developing countries like El

Salvador should advocate for a national system of
collecting, analyzing, and disseminating results from DAT
data for both the extent and type of drug use prior to en-
tering treatment and change in these outcomes. Directors
and staff need to know if alcohol is the drug of choice of
DAT patients (as is the case in El Salvador) as well as
the frequency and type of illegal drugs being used.
Knowing the extent of treatment success is also import-
ant. This information can be helpful in providing the
most effective delivery to those in treatment. The Thera-
peutic Community drug abuse treatment model has a
data collection and analysis component, but it is often a
weak component of the model [37]. Although national
governments or DAT programs in developing countries
may not have resources to collect and analyze such data,
program directors should reach out to a local university
to assist them as part of students’ research training.

Study limitations
The treatment study in El Salvador has several limita-
tions that should be noted. First, the response rate of
72%, is less than response rates reported for many treat-
ment evaluation studies conducted in the United States
[38]. However, we feel this is an acceptable rate given
the challenges of conducting treatment evaluation in
developing countries. Tracking methods, like the use of
social security numbers, are non-existent; communica-
tions infrastructure is rudimentary; poor transportation
and road systems inhibit travel; and access to and secu-
rity in the high-crime communities where many addicts
live is lacking. Further, limited DAT center resources
make it difficult for centers to support baseline data
collection and implement a satisfactory tracking system.
We did conduct a selectivity analysis to determine pre-
dictors of attrition from 625 to 448 (72% vs. 28%) study
participants, and then constructed an attrition bias
correction covariate for all longitudinal analyses. Inter-
estingly, the treatment attrition between non-gang and
gang members was similar.
Second, we do not have a control group to increase

our confidence in the treatment effects results produced,
although a prospective cohort group design has been
acceptable in drug user treatment research in the past.
Further, since treatment success was measured by reduc-
tions in the prevalence of illegal drug use, frequency of
heavy alcohol use, crime, and gang related risk activities
was proven to be substantial, we believe that the DAT
treatment centers in El Salvador contributed to produ-
cing this treatment success. Third, these results can only
be generalized to DAT centers participating in the El
Salvador evaluation, or future community based DAT
centers that are similar to those in the study. However,
these study results do have policy implications of DAT
programs that have a planned treatment longer than
12 months or which are being implemented in correc-
tional facilities. Fourth, we also would be remiss if we
failed to note that results about the DAT center imple-
mentation quality is missing in this study. This was
intentional in that this research focused on outcomes,
not on implementation of the treatment per se.

Conclusions
Our evaluation of 19 community-based drug treatment
centers in El Salvador found that alcohol use is the drug
of choice among DAT patients in El Salvador and that
gang members in treatment reported having used illegal
drugs more frequently than non-gang members. The
study shows that DAT centers successfully reduced the
use of illegal drugs and alcohol among both gang and
non-gang members. Although our study could not include
a control group, we believe that the DAT treatment cen-
ters in El Salvador contributed to producing this treat-
ment success among former patients. These efforts should
be continued and complemented by funding support from
the Salvadoran government for DAT centers that obtain
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certification. In addition, tailored/alternative treatment
modalities are needed for gang members in treatment for
heavy drinking. Further research should focus on empi-
rically documenting the treatment models used by
community-based DAT centers in El Salvador, along with
the impact of contextual changes in funding, training, and
certification on DATcenter operations and outcomes.

Endnote
aIt could be argued that these results are biased due to

our small sample size of gang members (n = 34 at pre-
test and n = 22 at post-test). More specifically, gang
members (35%) had a higher proportion of study attri-
tion than non-gang members (28%), which could mean
gang members were more likely to drop out of the pro-
gram to return to substance use or gang membership,
leaving gang members more likely to have positive out-
comes to be included in our analysis. To examine a
worst case scenario where both gang and non-gang
members dropping out of the study exhibited negative
behavior, we performed a variant of last observation
carried forward imputation [39], assuming negative out-
comes for those who dropped out of the study. Statis-
tical significance decisions were not changed for any of
our gang membership X time interactions in this worst
case scenario analysis, suggesting gang member attrition
is not a plausible explanation for the reported results.
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