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Summary
Background Incarceration is associated with drug-related harms among people who inject drugs (PWID). We trained
>1800 police officers in Tijuana, Mexico on occupational safety and HIV/HCV, harm reduction, and
decriminalization reforms (Proyecto Escudo). We evaluated its effect on incarceration, population impact and cost-
effectiveness on HIV and fatal overdose among PWID.

Methods We assessed self-reported recent incarceration in a longitudinal cohort of PWID before and after Escudo.
Segmented regression was used to compare linear trends in log risk of incarceration among PWID pre-Escudo
(2012–2015) and post-Escudo (2016–2018). We estimated population impact using a dynamic model of HIV
transmission and fatal overdose among PWID, with incarceration associated with syringe sharing and fatal
overdose. The model was calibrated to HIV and incarceration patterns in Tijuana. We compared a scenario with
Escudo (observed incarceration declines for 2 years post-Escudo among PWID from the segmented regression)
compared to a counterfactual of no Escudo (continuation of stable pre-Escudo trends), assessing cost-
effectiveness from a societal perspective. Using a 2-year intervention effect and 50-year time horizon, we
determined the incremental cost-effectiveness ratio (ICER, in 2022 USD per disability-adjusted life years
[DALYs] averted).

Findings Compared to stable incarceration pre-Escudo, for every three-month interval in the post-Escudo period,
recent incarceration among PWID declined by 21% (adjusted relative risk = 0.79, 95% CI: 0.68–0.91). Based on
these declines, we estimated 1.7% [95% interval: 0.7%–3.5%] of new HIV cases and 12.2% [4.5%–26.6%] of fatal
overdoses among PWID were averted in the 2 years post-Escudo, compared to a counterfactual without Escudo.
Escudo was cost-effective (ICER USD 3746/DALY averted compared to a willingness-to-pay threshold of
$4842–$13,557).

Interpretation Escudo is a cost-effective structural intervention that aligned policing practices and human-rights-based
public health practices, which could serve as a model for other settings where policing constitutes structural HIV and
overdose risk among PWID.
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Research in context

Evidence before this study
We searched PubMed and Google Scholar for peer-reviewed
and non-peer-reviewed economic evaluations of police
education programs which included substance use outcomes,
published between 2013 and 2023 using the following search
terms (“cost-effectiveness” OR “cost-benefit” OR “economic
evaluation”) AND (“police education” OR “police training” OR
“law enforcement training” OR “law enforcement education”
OR “law enforcement assisted diversion”) AND (“substance
use” OR “drug use” OR “drug abuse”). We additionally
reviewed references within systematic reviews identified from
the search. Among the 571 results, we identified 14 studies
that reported an economic evaluation within the context of
police training. Five studies described training procedures and
content, which mostly focused on mental health, crisis
intervention, and overdose prevention. Most studies
examined the costs of criminal justice outcomes only, with
one including the cost of health-related outcomes, such as
overdose, HIV, and HCV treatment costs. We identified one
cost-effectiveness analysis of a law enforcement program
designed to increase access to health services among
substance-using populations—the Law Enforcement-Assisted
Diversion (LEAD) program in King County, Washington, USA.
This analysis found police diversion was cost-effective by
reducing criminal legal system costs, modestly increasing
healthcare costs, and averting overdose, HIV, and HCV
transmission. However, LEAD interventions vary widely in
their scope and content, so these findings have limited

generalizability, and the King County analysis took place in a
setting where drug use was still criminalized.

Added value of this study
To our knowledge, this economic evaluation is the first to
describe the impact and cost-effectiveness of a replicable
human rights-based structural intervention aimed at aligning
policing practices with public health in a setting with drug
decriminalization. We leveraged parallel longitudinal cohort
data from both people who inject drugs and police officers in
Tijuana, Mexico to inform a mathematical model of HIV
transmission and fatal overdose. The cost-effectiveness of the
police training was determined by assessing the incremental
cost-effectiveness ratio with the intervention versus a no-
intervention counterfactual scenario and comparing it against
a range of willingness-to-pay thresholds for Mexico. The
intervention had a modest impact over a two-year period on
HIV and overdose outcomes and was cost-effective and could
be cost-saving if the training were developed and
implemented by local investigators as opposed to U.S.-based.

Implications of all the available evidence
Findings indicate that police education can address important
implementation gaps in drug law reform implementation and
could be good value for money in Mexico. As efforts to
reform counterproductive drug policies gather momentum,
training police on evidence-based public health principles
should be routinely adopted to reduce health harms that
disproportionately affect people who inject drugs.
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Introduction
In global settings, responses to drug use rely on punitive
measures enforced by the criminal legal system.1 In this
context, street-level police behaviours targeting people
who use drugs often conflict with evidence-based public
health practice. People who inject drugs (PWID) have
frequent encounters with the justice system, as evi-
denced by 58% reporting a history of incarceration.2 The
consequences of policing interactions with PWID have
been extensively documented as structural determinants
of infectious disease and other health risks.3 Further,
these interactions can progress to incarceration, which
is associated with elevated risks of HIV and hepatitis C
virus (HCV) transmission and fatal overdose post-
release.4–6

Tijuana, Mexico is a large city situated along the
U.S.-Mexico border characterized by structural de-
terminants of infectious disease risk, such as policing
behaviours fueling drug-related harms.7,8 Tijuana has
public health significance on both sides of the border as
an important destination for drug and sex tourism,
which has resulted in fostering long-standing U.S.-
Mexican collaborations to address binational public
health concerns, such as HIV and drug use. Under the
banner of public health, the federal government
reformed its General Health Law to decriminalize
possession of small amounts of drugs in 2009.9 These
reforms were also intended to increase access to sub-
stance use treatment in lieu of incarceration. However, a
major gap in the implementation of these reforms
reduced their street-level impact. This included low
levels of knowledge among municipal police officers;
only 11% of police officers in Tijuana correctly identified
threshold amounts for heroin possession, six years after
decriminalization.10,11 Subsequent analyses and model-
ling indicated the reforms were largely ineffective in
reducing HIV incidence and expanding access to opioid
agonist therapy (OAT).12 To close this policy translation
gap and better align policing with public health practice,
a memorandum of understanding was established be-
tween U.S.-based researchers and the Tijuana police
department to deploy a police education program
(“Proyecto Escudo”, “Project Shield” [Eng.]) from
February 2015 to May 2016.10 The Safety and Health
Integration in the Enforcement of Laws on Drugs
[SHIELD] model is an evidence-based intervention
designed to reduce harmful police practices and in-
crease behaviours that prevent bloodborne virus
www.thelancet.com Vol 30 February, 2024
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transmission and support health of PWID. It recasts
service referrals (e.g., to harm reduction services) as
task-shifting, to reduce occupational burnout and stress.
The training covered basic scientific and occupational
safety knowledge related to injection equipment and
infectious diseases, key policy elements of decriminal-
ization, and content linking harm reduction programs
to occupational benefits for police. Overall, the inter-
vention significantly improved and sustained police-
reported attitudes, knowledge, and behaviours
regarding their interactions with PWID.13,14

Despite one study evaluating the cost-effectiveness of
a law enforcement diversion program in King County,
Washington,15 no study has evaluated the population
health-level and economic impact of a real-world police
education intervention aligning policing with public
health for substance-using populations in the context of
drug decriminalization. Escudo presented a unique
opportunity to assess the value for money of a human-
rights and public health-oriented structural interven-
tion in a setting where drug use was decriminalized. We
hypothesized that Escudo would reduce incarceration
and be cost-effective in preventing HIV transmission
and fatal overdose among PWID in Tijuana, Mexico.
Methods
Overview
This analysis consists of epidemiological analyses,
mathematical modelling, and economic evaluation of a
police education program conducted in Tijuana, Mexico.
Statistical analyses on incarceration trends were
informed by primary data collected from a parallel lon-
gitudinal cohort of PWID in Tijuana, which was used to
inform an adapted HIV transmission and overdose
model.12 We conducted a micro-costing of the inter-
vention, and determined cost-effectiveness compared to
a no intervention counterfactual.

Description of intervention
Intervention procedures of Escudo have been described
previously.16 Briefly, didactic material aimed at reducing
adverse practices like syringe confiscation and arrest for
minor drug possession were developed in consultation
with police leadership and piloted with officers. Train-
ings delivered by peer officers between February 2015
and May 2016 consisted of three hour-long modules.
Overall, 1806 officers (approximately 80% of the police
force) received the training. A random subsample of
officers (n = 771) was followed semiannually for two
years after the training and completed interview-
administered questionnaires on attitudes and behav-
iours involving interactions with PWID.

Description of PWID cohort
Epidemiological data from the El Cuete prospective
cohort study of PWID in Tijuana were used to assess
www.thelancet.com Vol 30 February, 2024
how incarceration patterns changed before, during, and
after Escudo. Study details have been described previ-
ously.17 Briefly, eligibility criteria at baseline included
injecting drugs in the past month, at least 18 years old,
and not planning to move away from Tijuana. Partici-
pants were recruited by street outreach from March
2011 to May 2013 (n = 734) and followed-up until
March, 2020 during which they completed semiannual
interviewer-administered questionnaires on substance
use, HIV, harm reduction, drug treatment services, and
interactions with the justice system.

Statistical analyses of incarceration and drug
treatment among PWID before and after Escudo
We hypothesized Escudo could have resulted in declines
in recent incarceration among PWID in Tijuana due to
correct knowledge of decriminalized thresholds. There-
fore, the primary outcome examined for the intervention
effect was self-reported incarceration in the past six
months among El Cuete participants. This measure was
constructed by whether PWID answered “yes” to if they
had been in jail, prison or a detention centre, in the past
6 months. This analysis was limited to 666 participants
who contributed 5142 study visits from March 2012 to
March 2019 to be within three years of when the training
started and ended. Some participants were lost-to-follow
up during this period, but we found no significant dif-
ference between those lost or not lost to follow-up with
respect to self-reported “incarceration ever” and “incar-
ceration in the past 6 months” at baseline.

The exposure of interest was the calendar period,
which was classified before, during, or after all police
officers had received the training. Based on prior studies
from Tijuana of factors associated with incarceration, we
considered age, gender, years injecting drugs, ever
deported, ever travelled to the U.S., homelessness,
receptive syringe sharing in the past 6 months, and
injected methamphetamine in the past 6 months as
potential covariates in multivariable log-binomial
modelling.4 In terms of exogenous factors that could
have influenced incarceration, we included an indicator
for the change in the ruling party of the local govern-
ment which occurred in November 2016. We have
previously documented how elections can influence
police arrest frequencies, especially when a change in
the ruling party occurs.18 Only calendar period, gender,
receptive syringe sharing, and new government status
were retained in the final model because they retained
statistical significance or the model did not converge
when the covariate was included.18

We used an interrupted time series (ITS) design and
conducted segmented regression to model the linear
trends in the log risk of incarceration over the pre and
post-Escudo periods.19 First, data from surveys con-
ducted between March 27, 2012 and March 15, 2019
were sorted chronologically by date of interview. Surveys
conducted between March 24, 2015 and June 20, 2016
3
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were excluded, as it was assumed that these surveys
were conducted during the time the Escudo intervention
was being scaled up (Escudo was implemented between
February 28, 2015 and May 21, 2016). Then, for the
remaining data, a “period” variable with 23 levels (each
belonging to consecutive three-month periods) was
created. The first 12 periods were considered to belong
to the pre-Escudo time frame (between March 27, 2012
and March 23, 2015) and the 11 periods post-Escudo
(between June 21st, 2016 and March 15, 2019).

To generate a mean log risk of incarceration for each
period, we first conducted generalized linear mixed
modelling using individual-level data and fit a multi-
variable log-binomial model with an autoregressive (AR
(1)) correlation structure to account for the correlation of
repeated measures within each individual. We assessed
autocorrelation by visually inspecting plots of the re-
siduals against period and by conducting a Durbin–
Watson test. Positive autocorrelation was detected. To
determine whether the autocorrelation was only be-
tween adjacent time points or seasonal correlation was
present, we also used stepwise autoregression with the
first 5 lags (appropriate for checking seasonality for
quarterly data). Of the lag terms, all lags except for lag 1
were eliminated. To estimate the intervention effect, we
fit a linear regression model with a first-order autore-
gressive term and calculated the change in trend from
pre-Escudo to post-Escudo to estimate the log risk of
incarceration between each 3-month period during the
post-Escudo period. Linear trends in log risk of incar-
ceration within each period and the step level change
between the pre-and post-Escudo periods are found in
the Supplementary Table S1A. A secondary ITS analysis
limited to participants with at least one observation pre
and post-training yielded nearly identical results
(Supplementary Table S1B). All statistical procedures
were conducted in SAS version 9.4.

Population impact and cost-effectiveness
modelling
We estimated the population impact and cost-
effectiveness of Escudo using a previously published
dynamic, deterministic compartmental model of HIV
transmission and overdose among PWID calibrated to
HIV prevalence, incidence, and incarceration patterns
in Tijuana.12 The model included sexual and injecting-
related transmission of HIV among PWID and incor-
porated recruitment onto antiretroviral therapy (ART)
and OAT at a low, stable coverage.20 We incorporated the
impact of incarceration on elevated risk of syringe
sharing (relative risk: 1.3, 95% CI: 1.2, 1.5) and overdose
(relative risk: 1.7, 95% CI: 1.3–2.2).5,12 To estimate long-
term costs and benefits, we modified the model to
additionally track ex-PWID. As the intervention is hy-
pothesized to affect injecting-related HIV transmission
and overdose through its impact on incarceration
exposure, the lack of data on Escudo effect on
incarceration patterns and overdose risk among ex-
PWID meant we chose not to simulate any direct
impact of the intervention on ex-PWID but tracked
disease outcomes and costs among this group.

Calibration procedures of the model to pre-Escudo
data (with stable incarceration trends) have been previ-
ously described (Supplementary Table S2–S4 and
Supplementary Figure S1).12,20 To incorporate parameter
uncertainty, we sampled parameters from uncertainty
distributions using Latin Hypercube Sampling, a form
of stratified random sampling. 120,000 parameter sets
were sampled, and 204 runs were selected which pro-
duced a log-likelihood about the 99th percentile. Most of
the selected runs lay between the 95% confidence in-
tervals of the calibration data. We now include this in-
formation in the main text and added figures in the
supplement to show model fits to HIV prevalence and
incidence by gender (Supplementary Figure S1). We
calibrated the reduction in incarceration/reincarceration
using an incarceration sub-model, calibrated to the re-
sults from the segmented regression (Supplementary
Figures S2 and S3). No trend in incarceration was
detected prior to Escudo.

Intervention scenarios
Scenario 1. No Escudo counterfactual: We simulated a
counterfactual scenario assuming no Escudo imple-
mentation, with stable pre-Escudo incarceration rates as
indicated by segmented regression analysis. Despite
drug law reform, we assumed no change in incarcera-
tion or reincarceration after 2016.

Scenario 2. Observed intervention (2-year effect): We
assumed a 2-year intervention effect of Escudo on
reducing incarceration/reincarceration rates beginning
in June 2016 (after all officers were trained), followed by
a return to stable pre-Escudo levels. We based this on
two factors: 1) police officers’ reported public health
attitudes, knowledge, and behaviours involving in-
teractions with PWID waned and then stabilized after 6
months after receipt of the training, remaining stable
until the end of the two-year Escudo follow-up period
among police13 and 2) Escudo was not integrated into
the police training curriculum beyond 2018 so future
impact is uncertain.

Cost-effectiveness analysis
We evaluated the cost-effectiveness of Escudo compared
to a counterfactual of no-Escudo from a societal
perspective, assuming a 2-year intervention effect and a
50-year time horizon. We costed the intervention using
an ingredients-based approach (Refer to Supplementary
Material).21 We included the economic costs of devel-
oping and implementing Escudo from the intervention
provider perspective. We interviewed research
personnel and reviewed program records and expendi-
ture reports. All resources (e.g., personnel, develop-
mental meetings, building space, officer time) were
www.thelancet.com Vol 30 February, 2024
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monetized. For the cost-effectiveness analysis, we addi-
tionally include costs of incarceration and ART (at low
stable coverage). In our base case, we neglect other
disease-related costs, based on prior research indicating
PWID did not access infectious disease-related care.22

Health disutilities (decrements in quality of life)
were attached to each health stage from the Global
Burden of Disease Study to track disability-adjusted life
years (DALYs).23 All costs (2022 USD) and DALYs were
discounted at 3% annually. We calculated the mean
incremental cost-effectiveness ratio (ICER, mean incre-
mental costs divided by mean incremental DALYs
averted) for the intervention compared with the no Es-
cudo counterfactual. We assessed costs-effectiveness
compared to recommended willingness-to-pay (WTP)
thresholds for Mexico of one times the per capita GDP
(US$8347 in 2020) or an opportunity-cost based WTP
range ($4842–$13,557).24,25

All modeling and cost-effectiveness analyses were
conducted using MATLAB R2022a.

Sensitivity analyses
We conducted sensitivity analyses to assess the robust-
ness of modelling assumptions. First, we substituted the
costs of U.S.-based investigators with a hypothetical cost
of Mexican counterparts implementing the intervention
(Supplementary Table S5). We also assessed scenarios
with no discounting, 6% discounting, reduced inter-
vention effect using the upper bound of the relative risk
of incarceration based on segmented regression
(RR = 0.33), the inclusion of non-ART HIV disease stage
costs22 (Supplementary Table S2), and a 10-year inter-
vention effect with retraining costs 5 years after initial
training. Finally, as HCV transmission could have also
been impacted by the reduced incarceration, we
included the additional benefit of Escudo on reducing
HCV-associated DALYs derived from our separately
published model.26

Ethical approval
All participants in both Escudo and El Cuete provided
informed consent. The Escudo study protocol was
approved by the University of California San Diego
(UCSD) Human Research Protections Program and
Xochicalco University; El Cuete was approved by UCSD
and El Colegio de la Frontera Norte (Tijuana).

Role of the funding source
This project was supported by funding from the Na-
tional Institutes of Health (NIH). The NIH had no role
in the study design, data collection, analysis, interpre-
tation, writing of the report or decision to submit.
Results
Among PWID in Tijuana, the probability of recent incar-
ceration was stable in the pre-Escudo period, however
www.thelancet.com Vol 30 February, 2024
significant declines were observed in the post-Escudo
period (Fig. 1a). Based on segmented regression, the risk
of incarceration between any two consecutive 3-month
periods in the post-Escudo period was 21% lower than
the corresponding risk during pre-Escudo (adjusted rela-
tive risk aRR = 0.79, 95% CI: 0.68, 0.91, p = 0.005)
(Fig. 1b). While we found a 32% decline in the level change
in probability of incarceration between the pre and post-
Escudo periods, this change was not statistically signifi-
cant (p = 0.35). We conducted an additional analysis
treating time categorically due to potential concerns of
violating the linearity assumption in the pre-Escudo period
and the potential influence of the low probability of
incarceration at the end of the post-Escudo period. We
conducted log-binomial regression to compare the average
risk of incarceration pre/post-Escudo and found a statisti-
cally significant reduction post-Escudo by 66%
(Supplementary Table S6A). This was robust to the exclu-
sion of the final two-time points of the post-Escudo and the
first three time points of the pre-Escudo (Supplementary
Table S6B). However, in doing so, we did not have suffi-
cient number of time points within each period (12 rec-
ommended) to obtain reliable results for the ITS.

The calibrated epidemic model fit well to HIV inci-
dence data in 2014. Although not used in the calibra-
tion, modelled estimates of HIV incidence by sex in the
post-Escudo period were consistent with cohort esti-
mates (Supplementary Figure S1). Based on a two-year
intervention effect, we estimated Escudo prevented
1.7% [95% CI: 0.7–3.5%] of new HIV cases and 12.2%
[95% CI: 4.5–26.6%] of fatal overdoses, compared to a
counterfactual without Escudo (i.e. no reduction in
incarceration) (Fig. 2).

The total cost of the intervention was USD 269,958,
with an average unit cost of $149 per officer trained
(Supplementary Table S5). Planning and development
costs ($231,766) constituted 86% of the total interven-
tion cost, while the remaining cost was attributed to
implementation ($38,192). Most of the intervention
costs were due to personnel ($222,582). Compared to
the empirically derived estimate, if we hypothetically
assumed local effort to implement the intervention, the
cost would decline to $40 per officer trained. The total
two-year costs (ART, incarceration, intervention) with
Escudo were 21% higher than the no Escudo counter-
factual. However, intervention costs were offset by
reduced incarceration costs, which declined by 84%
with Escudo (Fig. 3). Assuming a 2-year intervention
effect and a 50-year time horizon, Escudo resulted in a
mean incremental cost-effectiveness ratio of $3746 per
DALY averted, cost-effective under both WTP thresh-
olds (per capita GDP or opportunity-cost based WTP
range) (Table 1). Approximately 55% and 90% of
model runs were cost-effective at the lower bound
threshold ($4842) and upper bound ($13,557) of the
opportunity-cost-based WTP range, respectively
(Supplementary Figure S5).
5
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Fig. 1: (a) Probability of spending time incarcerated in the past 6 months among people who inject drugs in Tijuana, Mexico, March 2012–
March 2019. (b) Mean log risk (black line) and structural model (blue line). Vertical line represents the change from the pre-to post-training
period. Note: The training period is excluded.
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Fig. 2: Model-based results of the proportion of HIV and fatal
overdoses averted among PWID in Tijuana two years after Escudo
implementation.
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The cost-effectiveness was most sensitive to the
intervention effect estimate and discount rates (Fig. 4).
Compared to the base case, the mean ICER increased to
$25,418 per DALY averted with a 6% discounting rate.
With a lower Escudo intervention effect (using the up-
per bound of the relative risk in incarceration of 0.33),
the ICER increased to $8174 per DALY averted. There
was minimal impact when including non-ART-related
HIV costs. The ICER reduced with a 10-year interven-
tion effect or when including HCV-related DALYs
averted ($1796 per DALY averted). Notably, the
Fig. 3: Cost breakdown between no Escudo counterfactual and Escud

www.thelancet.com Vol 30 February, 2024
intervention would be cost-saving with no discounting,
or if the intervention development and implementation
consisted of only local investigators (Table 1).
Discussion
Our findings are the first to articulate the value-for-
money of a police education program aligning law
enforcement practices with public health implemented
in a decriminalized setting. We observed significant
reductions in incarceration after the implementation of
Escudo, which when simulated in our model, resulted
in a modest impact on HIV and overdose-related mor-
tality over two years. Further, Escudo was cost-effective
compared to a counterfactual scenario where no
public-health-oriented police training occurred. Despite
the high upfront costs of police training, most costs
were offset by reduced incarceration costs. Further, our
sensitivity analyses revealed that if the intervention were
developed and implemented by local personnel, it would
have been cost saving.

Our findings are consistent with the larger body of
evidence mostly from the U.S. that police training can
improve knowledge, attitudes, and behaviors.27–29 For
example, police in Louisville, Kentucky, received de-
escalation training and significant declines in use-of-
force, civilian, and officer injuries.29 The impetus for
Escudo was based on evidence that police in Tijuana
(and likely elsewhere in Mexico) were not implementing
the drug law reforms.9,18 If implemented correctly (with
reduced incarceration and increased referral to OAT),
our previous modelling indicated these reforms could
have averted 9%–21% of new HIV cases over 12 years,
more than our observed impact with Escudo because we
o scenarios over the first two years of intervention (in USD $).
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used a 2-year time horizon and did not observe
changes in OAT.12

A novel aspect of Escudo was collecting follow-up
data from police officers for two years after the inter-
vention to monitor long-term effectiveness on knowl-
edge and behaviours. Before training, only 11% of
police officers correctly understood the decriminalized
threshold for heroin possession and 37% were aware it
was legal to possess syringes.10,11 This knowledge
increased significantly after the intervention and was
mostly retained until the end of follow-up.13 Further,
officers were significantly less likely to have arrested
individuals for heroin possession after Escudo
compared to baseline levels, indicating that legal
knowledge acquired from Escudo likely reduced be-
haviours associated with HIV and overdose risk (e.g.,
incarceration). The self-reported police data were
consistent with statistical analyses which adjusted
for both secular trends and potential confounders
that could have contributed to the incarceration
decline, such as change of the ruling political party in
Tijuana—as law enforcement officials likely altered
their policing based on the incoming administration’s
priorities.18 While we found that Escudo was cost-
effective, the program was cancelled after a change
in municipal leadership that occurred in 2017, while
officers were in active follow-up. Since then, a more
militarized approach was adopted which threatened
the sustainability and long-term impact of the pro-
gram. Nonetheless, supervisors in precincts with high
drug use (and from where El Cuete participants were
recruited) coordinated with local harm reduction or-
ganizations to provide refresher courses for officers
patrolling these areas.

Global meta-analyses have characterized the im-
mediate post-incarceration period as high risk for HIV
and HCV transmission and overdose, indicating the
need for structural interventions to reduce exposure of
PWID to these environments.5,6 Our findings are
consistent with an evaluation of a LEAD program in
King County, Washington which found that diversion
could increase uptake of community-based programs
(syringe service, OAT, HIV treatment) and reduce HIV
incidence by 3.4% and overdose by 10% over 10 years
and was cost-effective.15 However our analysis
addressed implementation gaps that led to a discon-
nect between policies and the lived experiences of
PWID. Unlike the U.S. study, we did not simulate
changes in receipt of OAT as coverage is very low
(<5%) and unchanging in Mexico. Indeed, there are
multiple structural barriers such as cost and avail-
ability30 shaping OAT access specific to Mexico,
recently exacerbated by the closure of Mexico’s only
methadone manufacturing plant.8,31 Thus, our findings
are conservative given the additional impact police-
initiated OAT referrals could have on overdose and
HIV if achieved in other settings, given that we
www.thelancet.com Vol 30 February, 2024
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Fig. 4: Results from sensitivity analysis of the ICER. Scenarios which resulted in cost-savings are not shown (no discounting and intervention
developed and implemented by local personnel). Solid black line represents ICER of the base case and dashed lines indicate lower and upper
bounds of willingness to pay thresholds.24,25

Articles
observed an increase in self-reported police referrals to
health and social programs after receipt of Escudo.30,32

Unfortunately greater officer-reported referrals did not
translate to changes in access among PWID due to
limited OAT capacity in Tijuana.33,34 Our results are also
consistent with other, more theoretical studies, exam-
ining the potential health and economic benefits of
reduced incarceration on infectious disease and other
health outcomes among PWID.1,6,12,35,36

Our findings are subject to several limitations.
Firstly, the impact of the intervention on structural-level
policing practices is upstream from individual-level HIV
and overdose risk, and the relationship between incar-
ceration and these risks on which we based the model-
ling, might not be causal. As nearly all officers were
trained, we could not follow an untrained group of of-
ficers as a comparison. However, even if such a group
existed, controlling for contamination would have been
difficult as officers rarely work alone and mixing of
trained and untrained officers likely would have reduced
effectiveness. Thus, we used segmented regression to
assess the causal effects of the risk of incarceration
within and between the intervention periods. However,
we acknowledge that we were likely underpowered to
detect a significant level change between the pre and
post-Escudo periods.37 Reforming police culture can take
years to be adopted and routinely implemented38 and
this might be why we observed a change in the trend in
incarceration but lacked detecting a significant level
change between the pre and post-training periods. Sec-
ondly, we simulated the impact of Escudo through its
effect on prison incarceration only, which we believe is
conservative as there could be additional benefits of
reducing short-term jail or detention centre exposure
not captured in our analysis. Thirdly, our model did not
www.thelancet.com Vol 30 February, 2024
include data on people who use drugs but did not inject,
who likely also would have benefited from the inter-
vention. People who do not inject drugs are still sus-
ceptible to arrest and incarceration, which carries
elevated overdose risk. Consequently, we may have
underestimated cost-effectiveness as the impact on
overdose might have been greater than what we were
able to capture only in the El Cuete cohort.

Drug policy centred on the role of the criminal legal
system to address drug use has been widely regarded
as ineffective, yet carries high societal costs and shapes
a risk environment that facilitates HIV and HCV
transmission and overdose.1 Punitive laws and their
enforcement often serve as barriers to the imple-
mentation of effective public health measures.
Reforming such laws is necessary, but often insuffi-
cient to achieve public health gains because of perva-
sive implementation gaps. Our study demonstrates
that training street-level police to close policy imple-
mentation gaps and better align police practices with
public health goals can yield a modest impact on HIV
transmission and overdose over a 2-year period.
Indeed, content in interventions like Escudo should be
tailored to the specific drug and epidemic conditions to
enhance generalizability. Police training like Escudo
should be considered a core element of structural ef-
forts to reduce drug-related harms, especially in set-
tings with high substance use and where drug use has
been decriminalized. Interventions like Escudo could
be cost-effective and should be recommended by
policymakers.
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