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ABSTRACT

Objective At a time of unprecedented attention to

the public health impact of policing, it is imperative to
understand the role of occupational safety in shaping
officer behaviours. We assessed the longitudinal impact
of police training in a quasi-experimental hybrid type-1
trial to reduce syringe-related occupational risk, while
realigning police practices with public health prevention
among people who inject drugs (PWID).

Setting Tijuana, Mexico.

Participants Of 1806 Tijuana municipal police trainees,
771 reporting previous exposure to syringes were
randomly selected for follow-up. All participants completed
at least one follow-up visit; attrition at 24 months was 8%.
Intervention Between 2015 and 2016, officers received
a training intervention (Safety and Health Integration in
the Enforcement of Laws on Drugs, SHIELD) bundling
occupational needle stick injury (NSI) prevention with
health promotion among PWID.

Outcome measures Longitudinal analysis with
generalised linear mixed models to evaluate training
impact on occupational NSI risk via NS incidence and
prevalidated Syringe Threat and Injury Correlates (STIC)
score. This composite indicator integrates five self-
reported risky syringe-handling practices (eg, syringe
confiscation, breaking) and was used as a proxy for NSI
risk due to reporting bias and concerns about reliability of
NSl incidence reports.

Results No change in self-reported NSI incidence

was observed, but significant reductions in risk (16.2%
decrease in STIC score) occurred at 3 months, with

a sustained decrease of 17.8% through 24 months,
compared with pretraining (p<0.001). Police assignment
(patrol vs administration) moderated the training effect
(p=0.01). Younger age, male gender, lower rank and
previous NSI were independently and significantly
associated with higher NSI risk overtime, although all
groups demonstrated significant reductions post-training.
Conclusions SHIELD is the first intervention to be
associated with significant sustained changes in police
practices that pose risk for both occupational and the
public’s health. Integrating occupational safety and public
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Strengths and limitations of this study

» Presents the first longitudinal analysis on police be-
havioural change resulting from a training interven-
tion to reduce needle stick injury (NSI) and officer
practices deleterious to public health.

» Uses municipal police officers as the primary unit of
analysis of in a study of practices related to infec-
tious disease.

» Reliability and reporting bias concerns deterred the
use of NSl incidence as the study’s primary outcome.

» Implements the previously validated Syringe Threat
and Injury Correlates score in longitudinal evalua-
tion, highlighting its utility in assessing occupational
NSI risk among police.

» Situates police occupational safety as a critical con-
sideration in designing public health interventions.

health education should inform other interventions to
mitigate the community health detriments of policing
behaviours.

Trial registration number NCT02444403.

INTRODUCTION

North America is in the grips of an unprece-
dented set of overlapping public health chal-
lenges, including the COVID-19 pandemic,
historical burdens of problematic drug use,
and police brutality.' > In the context of
this upheaval, understanding the interface
between police and public health has never
been more urgent. A substantial and growing
body of empirical literature enumerates
the harms of abusive practices by police.”®
Little is known, however, about how police
occupational health concerns and stressors
may shape officer behaviour. Recognising
the role of policing as a structural driver of
health outcomes also highlights the paucity
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of effective interventions that can sustainably modify
policing practices deleterious to public health.

As a result of drug laws and other enforcement activi-
ties, police are at highly elevated risk of accidental needle
stick injury (NSI). While injection drug use expands as
a consequence of the North American overdose crisis,
its incidence, prevalence and geographical distribution
is also surging in Eastern and Central Europe, and East
Africa.” In virtually all of these jurisdictions, injection
drug-related activities (drug possession and paraphernalia
possession) remain criminalised. Although the actual risk
of acquiring HIV and hepatitis through NSI is low, police
officer NSI risk is among the highest of any other profes-
sion®*' and their perception of this risk is high.'” There
are substantial institutional and cultural barriers to accu-
rate reporting and prevention of NSIs, which negatively
impact surveillance and response.'*

Given the variety of health and safety exposures they
experience, it is notable that police officers report high
rates of stress and anxiety.”” Officer concern about NSI
contributes to this toxic level of stress, where being stuck
with a syringe ranks among the highest occupational
concerns on par with bullet wounds.” In the context of
their drug law enforcement, police come into frequent
contact with individuals at high risk for infectious diseases,
including people who inject drugs (PWID), where
concerns about occupational safety shape the character of
such encounters. Police NSIs, their perceived risk and the
sequelae of such phenomena have broader implications
for their mental health, workforce capacity and commu-
nity relations.”'*'%!” While there is evidence linking use of
force to stress and trauma among uniformed personnel,
however, the current discourse on police brutality has
largely ignored the role of occupational health and well-
ness as a driver of poor impulse control and violence.

Since police encounters are a known driver of health
risk, it is no surprise that syringe-related enforcement
practices also impact PWIDs’ health.'®*’ For example,
arrest for syringe possession has been associated with HIV
infection among PWID, syringe sharing, and utilising
risky consumption spaces, such as shooting galleries.*' ™’
Extrajudicial syringe confiscations by police have been
associated with HIV infection, syringe sharing and
act as a barrier for PWID utilisation of syringe service
programmes.** ***

In Mexico, consistent with many global locales, police
typically receive no instruction on bloodborne pathogens
or occupational NSI despite having contact with syringes
in the field. In the USA, police officers may receive the
National Institute for Occupational Safety and Health
bloodborne pathogen training.*® However, this training
does not typically cover NSI, let alone specific instruc-
tion for drug law enforcement practices.'” Police training
programmes associated with Law Enforcement Assisted
Diversion programmes have demonstrated promise in
improving public health outcomes such as housing and
employment, but do not address occupational safety
risk.” # Broadly, police knowledge and practices related

to syringe safety and related occupational safety issues
linked to drug law enforcement remain low.**** In addi-
tion to a global dearth of training opportunities specific
to bloodborne pathogen and occupational risk related to
drug law enforcement, robust longitudinal evaluation of
police trainings as interventions in benefit to public health
is sparse. To our knowledge, the Safety and Health Inte-
gration in the Enforcement of Laws on Drugs (SHIELD)
training model® is the first police training intervention
and longitudinal cohort study of its kind.

We previously implemented police trainings in small
evaluations using the SHIELD model in various global
contexts. Findings based on preanalyses and postanalyses
suggest training may have a positive impact with regards
to attitudes towards addiction and people who use drugs,
knowledge of HIV risk and drug policy, and intended
behaviours related to handling syringes.® ** ** However,
prior evaluations have not longitudinally assessed
behavioural change among police or the behavioural
impact on NSI risk over time following police training.
To that end, we aimed to assess the longitudinal impact
of the SHIELD police training intervention to reduce
syringe-related occupational risk among officers in
Tijuana, Mexico.

METHODS

Intervention design

Preliminary research using the SHIELD model lead
to the development and implementation of Proyecto
Escudo (Project SHIELD, in Spanish), a large police
training intervention and quasi-experimental clinical trial
(NCT02444403).* This novel iteration of the SHIELD
training model was implemented in Tijuana from 2015
to 2016 (follow-up through 2018) with the primary
purpose of reducing occupational NSI risk. The training
was developed in collaboration with the director of the
municipal police academy and administered by police
academy instructors using a train-the-trainer model. The
training was implemented department-wide using a modi-
fied, stepped-wedge design as it was sequentially admin-
istered to clusters of officers. The occupational safety
component of SHIELD covers policies and procedures
for NSI prevention and response, with the aid of interac-
tive and multimedia instructional techniques.” SHIELD’s
instructional framework draws on the transcontextual
model (TCM)® to maximise internal motivation of police
trainees. SHIELD accomplishes this by bundling occupa-
tional safety information with content on public health
programmes and goals. This model emphasises officers’
own concerns such as NSI to convey content that builds
their knowledge, attitudes and practices in both the occu-
pational safety and public health domains.

Evaluation

This study was designed to assess shifts in knowledge,
attitude, behavioural change and NSIs over time. After
training the entire Tijuana police department and
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administering surveys pretraining and post-training
surveys to 1806 police officers, we followed a random
subsample of 771 trainees with regular interview waves at
3,6, 12, 18 and 24 months to assess intervention impact
over time. This randomised subsample was selected
among officers indicating (1) willingness to participate in
24 months of follow-up and (2) self-reported exposure to
syringes in the 6 months prior to the training.

Evaluation consisted of self-administered surveys at
pre, post and follow-up interview waves. At baseline, the
survey collected sociodemographic characteristics as well
as knowledge of syringe/drug policies and self-reported
behaviours such as syringe-related practices that form
the Syringe Threat and Injury Correlates (STIC) score.
In addition, it measured attitudes, self-efficacy and knowl-
edge factors (see online supplemental table S1 for addi-
tional details). Measures were based on prior research'’
and piloting.*® All participants provided written informed
consent.

Outcome measure: NSI incidence

The incident NSIs among police officers exposed to
needles/syringes during the pretraining and post-training
period, respectively, was the study’s initial primary
outcome of interest. To determine the incident NSIs for
the pretraining period, in the baseline survey study partici-
pants who indicated having contact with needles/syringes
were asked to report the number of NSIs sustained since
the beginning of the Escudo training (ie, 28 February
2015) and the current date (ie, date of their pretraining
survey). For those who sustained at least one NSI during
the pretraining period, the time at risk was considered
to be the time between the beginning of Escudo and the
approximate date provided for the first NSI. If a date was
not provided, then the event was assumed to have taken
place mid-interval and the time at risk was calculated,
accordingly. For those who did not sustain an NSI during
the pretraining period, the time at risk was considered to
be the length of their entire pretraining period (ie, time
between the beginning of Escudo and the date they took
the pretraining survey). Similarly, to determine the inci-
dent NSIs for the post-training period, at each follow-up
visit (ie, 3, 6, 12, 18 and 24 months) study participants
who indicated contact with needles, were asked to report
the number of NSIs sustained since the previous visit. On
the 3-month survey only, we also prompted participants
for a repeat measure of their NSI experience pretraining
to assess repeat test reliability. For participants who
sustained at least one NSI during the post-training
period, the time at risk was considered to be the time
between the date of their pretraining survey and the date
of their first NSI, which was assumed to have occurred
at the midpoint between their last visit without an NSI
and their first visit with an NSI. For participants who did
not sustain an NSI during this period, the time at risk was
considered to be the length of their entire post-training
period (ie, between the date of their pretraining survey
and the date of their last post-training survey). Notably,

formative research within this cohort suggested reliability
and measurement challenges with using self-reported
NSI data as the primary outcome, including concerning
levels of discrepancy between the test-retest measure of
baseline NSI experience. Also, we found that prior to the
training, knowledge of NSI and reporting procedures was
low (online supplemental table S2).

Outcome measure: STIC score

To mitigate concerns surrounding inaccurate and incon-
sistent NSI reporting, we employed an additional surro-
gate measure—the previously-validated STIC score as
an endpoint of interest. The STIC score, was established
using the baseline (pretraining) SHIELD cohort in
Tijuana and is detailed elsewhere.” Briefly, this measure
ranges from 1 to 4, with a higher value indicating higher
risk behaviour profiles of police. The STIC score has a
very high level of internal consistency and provides an
accurate and useful predictive value for NSI risk. The
baseline Escudo cohort demonstrated a mode STIC score
of 1.0, a mean (SD) of 2.0 (0.8) and a median (IQR) of
2.0 (1.2-2.6). In previous research, we found that the risk
of experiencing an NSI was 2.4 times higher for every one-
point increase in STIC score value (p<0.0001).” Since
NSI incidence was the original endpoint for this longitu-
dinal cohort study, we include additional information on
this measure in this manuscript with online supplemental
tables and figures. However, STIC score was treated as the
primary endpoint for this analysis, including all multivari-
able modelling.

Analytical methods: NSI incidence

Pretraining and post-training incidence density rates
of NSIs per 100 person-years were calculated by taking
the ratio between the number of cases and the number
of person-years at risk accumulated over the period of
pretraining and post-training, respectively, and multi-
plying it by 100. The corresponding 95% CIs were calcu-
lated using a Poisson distribution for the total sample
and separately by gender, since male and female offi-
cers were significantly different with respect to many
baseline characteristics. To evaluate the intervention
effect on the incident NSIs, we first conducted univar-
iate Poisson regression via generalised estimating equa-
tions with period (pretraining, post-training) as a within
subject factor. An exchangeable correlation structure
was assumed. Next, to identify additional covariates to
control for, we conducted simple Poisson regressions
with each potential covariate as a main effect while
controlling for period. Interactions between period and
each variable were assessed and either ruled out, if insig-
nificant, or further evaluated, if significant at the 0.05
significance level. The variables that yielded p<0.10 were
considered as candidates for the multivariable model, but
only the variables that retained their significance at 0.05
level were kept in the final multivariable model. In all
the aforementioned regressions, training class was used
as a covariate. Also, for the multivariable model, all the
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possible interactions between the variables included in
the model were assessed and, depending on their signif-
icance, were either ruled out or further interpreted.
Additionally, multicollinearity was assessed and ruled out
on examining variance inflation factors and the largest
condition indexes.

Analytical methods: STIC Score

To evaluate the training effect on the STIC score, we
first used a univariate generalised linear mixed (GLM)
model with the STIC score as the outcome variable with a
lognormal distribution (ie, the mean STIC was modelled
using a log link). Visit (visit 1, visit 2,..., visit 6) was treated
as the main fixed main effect. To control for within-class
correlations as well as within-subject correlations, our
modelling incorporated two random intercepts (subject
level and class level) and a random slope for class.

All participants included in this analysis reported some
level of exposure to syringes at baseline. We stratified our
sample by work assignment (patrol vs non-patrol) as a
proxy for exposure, with patrol assignees having a signifi-
cantly higher likelihood of exposure to syringes/needles
than non-patrol assignees. Wilcoxon rank sum tests were
used to compare the two assignees groups with respect to
continuous variables and y” or Fisher’s exact tests were
used to compare binary/categorical variables.

We identified the covariates to control for by
conducting simple GLM regressions with the STIC
score as the outcome and variables representing offi-
cers’ characteristics as the main fixed effects. These
variables include sociodemographic and police assign-
ment details in addition to self-reported knowledge
of drug policy and HIV epidemiology and attitudinal
factors such as perceived supervisory support, self-
efficacy, attitudes towards PWID and perceived subjec-
tive norms. These variables and their construction
are described in detail in online supplemental table
S1. We controlled for visit and assessed the interac-
tion between visit and each variable. Variables that
yielded p<0.10 in the simple regressions were consid-
ered for inclusion as covariates in the final multivari-
able model. Only variables that retained a significance
level <0.05 (ie, gender (male vs female), assignment
(patrol vs administrative/other), rank (higher than
officer vs officer or lower), prior NSI (yes vs no)) were
used as covariates in the final model. Lastly, we evalu-
ated all possible interactions between the main effect
(visit) and covariates, as well as all possible interac-
tions between covariates. Only the interaction between
visit and assignment was statistically significant and,
consequently, retained in the final model and further
evaluated by calculating and testing the simple effects
of training among patrol and non-patrol assignees,
respectively. We also graphed this interaction to illus-
trate the change in the STIC score over time for the
two assignment groups. We conducted all statistical
analyses using SAS V.9.4.

Trained (N=1806)

Excluded from follow-up (n=212) |

Randomized for follow-up
(n=1594)

Allocated for follow-up (n=771)

Missing at 3 months follow-up (n=0)
Missing at 6 months follow-up (n=58)
Missing at 12 months follow-up (n=64)

Missing at 18 months follow-up (n=64)
Missing at 24 months follow-up (n=68)

3 months follow-up (n=771)
6 months follow-up (n=713
12months follow-up (n=707)
18 months follow-up (n=703)
24 months follow-up (n=707)

Figure 1 CONSORT diagram for participants trained,
randomised for follow-up and analysed. CONSORT,
Consolidated Standards of Reporting Trials.

RESULTS

Of the 1806 officers who completed the department-
wide training, a subset of 771 officers were randomly
sampled and recruited into the study between February
2015 and May 2016 (figure 1). The entire cohort (100%)
completed at least one follow-up visit and attrition at 24
months was 8%.

Among the 771 participants at baseline (table 1),
82.5% were male, 87.4% were patrol officers and 80%
had attained a high school education or higher. The
median age was 38 years (IQR: 33-43) and the median
years of work experience was 11.2 (IQR: 8-18). All partic-
ipants reported having contact with needles/syringes at
least sometimes, with 33% reporting frequent contact
and 15.5% reporting that they had ever sustained an
NSI while working in law enforcement. Patrol officers
were significantly more likely than non-patrol officers to
report frequent contact with needles/syringes (36.3% vs
10.3%; p<0.001) and had a significantly higher median
STIC score (median (IQR): 2 (1.4-2.6) vs 1 (1.0-2.0);
p<0.001). However, patrol assignees did not differ signifi-
cantly from non-patrol assignees with respect to reported
lifetime NSIs.

Longitudinal effects of the intervention on NSI incidence

Among those at risk during the pretraining period
(online supplemental table S3), there were 9 cases of NSI
with an NSI incidence density of 1.48 per 100 person-
years (PY) (95% CI 0.51 to 2.44), whereas during the post-
training, among those at risk there were 32 cases, with an
incidence density of NSIs of 2.54 per 100 PY (95% CI 1.66
to 3.42). While the incidence density of NSIs post-training
(vs pretraining) was higher among males, the reverse was
true among females. More specifically, as shown in online
supplemental table S4 and graphically depicted in online
supplemental figure S1, a statistically significant interac-
tion between period and gender was detected (p=0.017).

4

Beletsky L, et al. BMJ Open 2021;11:2041629. doi:10.1136/bmjopen-2020-041629

“ybBuAdoo Aq pa1oalold 1sanb Aq 120z ‘6 |udy uo jwod wqg-uadolwg//:dny wolj papeojumoq ‘120z IMdy 8 Uo 629T10-0202-uadolwa/oeTT 0T Se paysignd 1sii :uado NG


https://dx.doi.org/10.1136/bmjopen-2020-041629
https://dx.doi.org/10.1136/bmjopen-2020-041629
https://dx.doi.org/10.1136/bmjopen-2020-041629
https://dx.doi.org/10.1136/bmjopen-2020-041629
https://dx.doi.org/10.1136/bmjopen-2020-041629
https://dx.doi.org/10.1136/bmjopen-2020-041629
https://dx.doi.org/10.1136/bmjopen-2020-041629
http://bmjopen.bmj.com/

Open access

|I

Variable Patrol (n=674) Non-patrol (n=97) Total (n=771) P value

Male 585 (86.8%) 72 (74.2%) 657 (85.2%) 0.002

Age, median (IQR) 38 (33-43) 39 (33-45) 38 (33-43) 0.103

<High school 131 (19.4%) 23 (23.7%) 154 (20.0%) 0.342

Married

No 131 (20.3%) 21 (22.6%) 152 (20.6%)

District Chief/Deputy/Supervisor 107 (15.9%) 25 (25.8%) 132 (17.1%) 0.021

Years of experience 2, Median (IQR) 11.2 (8-18.2) 11.1 (8-18.7) 11.2 (8-18.2) 0.559

Low drug use area 443 (66.1%) 78 (84.8%) 521 (68.4%) <0.001

Contact with needles or syringes

Sometimes 429 (63.6%) 86 (89.7%) 515 (66.9%)

Yes 106 (15.8%) 13 (13.5%) 119 (15.5%) 0.653

STIC Score °, median (IQR) 2 (1.4-2.6) 1(1.0-2.0) 2(1.2-2.6)  <0.001

All the time 76 (11.3%) 4 (4.2%) 80 (10.4%)  <0.001

Rarely 209 (31.1%) 19 (19.8%) 228 (29.7%)

Transported syringes to the proper authorities K

Sometimes 142 (21.1%) 7 (7.3%) 149 (19.4%)

Never 334 (49.6%) 70 (72.9%) 404 (52.5%)

All the time 49 (7.3%) 9 (9.4%) 58 (7.5%) <0.001

Rarely 160 (23.8%) 8 (8.3%) 168 (21.8%)

Has thrown syringes in the trash

Sometimes 158 (23.5%) 11 (11.5%) 169 (22.0%)

Never 282 (42.0%) 68 (70.8%) 350 (45.6%)
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Table 1 Continued

Variable Patrol (n=674) Non-patrol (n=97) Total (n=771) P value
All the time 67 (10.0%) 2 (2.1%) 9 (9.0%) <0.001
Sometimes 226 (33.6%) 13 (13.5%) 239 (31.1%)

Rarely 175 (26.0%) 9 (9.4%) 184 (24.0%)
Never 204 (30.4%) 72 (75.0%) 276 (35.9%)

E:equency of physical altercations with drug users
All the time/sometimes 304 (45.4%) 19 (19.8%) 323 (42.2%) <0.001
Rarely/never 366 (54.6%) 77 (80.2%) 443 (57.8%)

Knowledge of HIV and hepatitis C transmission/ 3 (2-4) 3 (2-4) 3 (2-4) 0.833

prevention, median (IQR)

Occupational NSI Knowledge, median (IQR) 2(1-2) 2(1-2) 2(1-2) 0.036

Attitudes on syringe access, median (IQR) 0 (0-1) 0 (0-1) 0 (0-1) 0.366

Intended actions to prevent NSI, median (IQR) 4 (4-5) 4 (4-4) 4 (4-5) 0.012

Stigma toward PWID "2, median (IQR) 4 (4-4) 4 (4-4) 4 (4-4) 0.634

Subjective norms of NS prevention "*®
Yes 455 (67.7%) 64 (67.4%) 519 (67.7%) 1.000
No 217 (32.3%) 31 (32.6%) 248 (32.3%)

Supervisory support for NSI prevention
Yes 349 (51.8%) 8 (59.8%) 407 (52.8%) 0.158
No 325 (48.2%) 39 (40.2%) 364 (47.2%)

Supervisory support for NS| response "*

Yes 372 (565.2%) 3 (65.2%) 425 (565.2%) 1.000
No 302 (44.8%) 3 (44.8%) 345 (44.8%)

Self-efficacy to prevent NSI °
Median (IQR) 8 (7-10) 8 (7-10) 8 (7-10) 0.673

Self-efficacy to respond to NSI ®
Yes 451 (67.0%) 2 (66.0%) 513 (66.9%) 0.907
No 222 (33.0%) 32 (34.0%) 254 (33.1%)

*Missing observations ('n=34; 2n=10; °n=9; “n=2; *n=2; ®n=3; "n=2; "

8n=2; *'n=3; "%n=3; ""n=5; ?n=1; "®n=4; Mn=1; "°n=1;"%n=4).

NSI, needle stick injury; PWID, prevention among people who inject drugs; STIC, syringe threat and injury correlates.

Furthermore, based on the evaluation of simple effects
of intervention by gender, for males the post-training (vs
pretraining) incidence rate ratio (IRR) was 2.66 (95% CI
0.56 to 12.7; p=0.221) and for females the corresponding
IRR was 0.28 (95% CI 0.07 to 1.21; p=0.088).

Based on simple regressions controlled for period,
officers who reported frequent physical altercations with
drug users, officers who sustained NSIs previous to the
Escudo study, and officers with a higher STIC score at
baseline were significantly more likely to have a higher
incidence rate of NSIs. Furthermore, based on the multi-
variable model (online supplemental table S5), officers
with less work experience were at higher risk of incident
NSIs (about 5% increase per every 1 year less of expe-
rience; p=0.012) and those who sustained an NSI prior
to the beginning of Escudo had a seven times higher
rate of incident NSIs (p<0.001). In the multivariable
model, the interaction between period and gender was

also significant (p=0.014). However, likely due to lack
of power, we were not able to detect significance in the
simple effects of interaction by gender. We also identified
wide inconsistency in NSI reporting. Comparing base-
line and 3-month surveys, we found concerning levels of
discrepancy between the test-retest measure of baseline
NSI experience, with up to 14.2% of officers reporting
divergent information about their NSI experience before
the training.

Longitudinal effects of the intervention on NSI risk (STIC
Score)

Overall, we found significant and sustained decreases
in the STIC score representing risky occupational
behaviours. According to our univariate GLM model
(figure 2, table 2) the estimated marginal mean STIC
score declined rapidly post-training and remained signifi-
cantly lower at each follow-up visit. Specifically, the score

6

Beletsky L, et al. BMJ Open 2021;11:€041629. doi:10.1136/bmjopen-2020-041629

“ybBuAdoo Aq pa1oslold 1sanb Aq 120z ‘6 |udy uo jwodwqg uadolwg//:dny wolj papeojumoq ‘120z IMdy 8 Uo 629T10-0202-uadolwa/oeTT 0T Se paysignd 1sii :uado NG


https://dx.doi.org/10.1136/bmjopen-2020-041629
http://bmjopen.bmj.com/

Panel A
2.00

Q ™
B
7
S 175
o
=
= \
% \
3
P = wm— e,

3 Y Ny
s 150
S
o
a

1.25

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6
Visit Number
Panel B

Interaction between visit and assignment (multivariable model)
2.00

1.25

Predicted Marginal Mean STIC
@
o

1.00

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6
Visit Number
Group *+>= Non-Patro| =~ Patrol

Figure 2 Training effect on the STIC score (univariate GLM
model, Panel A). Interaction between visit and assignment
(multivariable GLM model, Panel B). GLM, generalised linear
mixed; STIC, Syringe Threat and Injury Correlates.

decreased by 16.2% at 3 months, a decrease still observed
at the end of the study, with the score at 24 months being
17.8% lower than the score at pretraining. Simple asso-
ciations between trainee cohort characteristics and STIC
score are presented in table 3.

Patrol Assignment as a moderator of training effects on STIC
score

In multivariable analysis, patrol assignment moderated
the training effect on the outcome as suggested by a signif-
icant interaction between visit and assignment (p=0.01)
(table 4). At 3 months post-training, patrol assignees had
a mean STIC score 18% lower than the corresponding
score at pretraining (3-month mean=1.51 vs pretraining
mean=1.83; p<0.001). This significant decrease was main-
tained at each follow-up visit. For non-patrol assignees,
we also found a significant decrease in the STIC score
(pretraining mean=1.46 vs 3 month mean=1.32; p=0.03).
However, this decrease (8%) was about half of that
observed among the patrol assignees (18%). Further-
more, unlike the patrol assignees who sustained their
decrease throughout the study, the non-patrol assignees
started experiencing a waning effect after 6 months
(figure 2B, table 4).

Covariates independently associated with STIC score
In addition to the significant training effect on the STIC
score, the multivariable model (table 4) indicated that
gender, rank, ever having an NSI, and age, were inde-
pendently associated with the STIC score. Over the
course of the study, compared with females, males had
a 14% higher marginal mean STIC score (1.55 vs 1.36;
p<0.001). This tendency began at pretraining, with males
having a 12% higher STIC score than females (1.89 vs
1.68; p=0.005) and was consistently observed throughout
the study. Nevertheless, both males and females experi-
enced significant declines in STIC scores and maintained
these declines over time. Similarly, compared with those
who reported never having sustained an NSI, those who
did had an 8% higher marginal mean STIC score (1.51
vs 1.40; p=0.006). This difference was first observed at
pretraining and sustained over 24 months. Conversely,
the STIC score varied inversely with age, as evidenced by
a 3% decrease per every 5-year increase in age (p<0.001),
and with rank, with those in a rank above officer having a
5% lower STIC score compared with those with a rank of
officer or lower (1.41 vs 1.50; p=0.04).

In the simple GLM regressions, being male, having
had prior NSIs, being a patrol assignee, working in high

Table 2 Univariate model for intervention effect on the STIC score

Estimated LS  95% Cl for LS 95% Cl for
Main effect Effect level mean STIC mean Contrasts contrasts P value
Visit Pretraining 1.85 (1.79 to 1.92) Ref=pretraining
3 months 1.55 (1.50 to 1.60) 0.84 (0.81 to 0.86) <0.001
6 months 1.52 (1.47 to 1.58) 0.82 (0.80 to 0.85) <0.001
12 months 1.56 (1.51 t0 1.62) 0.84 (0.82 t0 0.87) <0.001
18 months 1.57 (1.52 to 1.63) 0.85 (0.82 to 0.88) <0.001
24 months 1.52 (1.47 to 1.57) 0.82 (0.79 to 0.85) <0.001

Cls and p values adjusted for multiple comparisons by using Bonferroni adjustment.

LS, Least Squares; STIC, Syringe Threat and Injury Correlates.
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Estimated
contrast in
Variable Contrast mean STICt 95% CI P value

Age (per every 5 years) 0.98 (0.97 to 0.99) <0.001

Marital status Married/common law vs not 1.01 (0.96 to 1.06) 0.636

Rankzt Officer or lower rank vs district 0.93 (0.88 to 0.99) 0.019
chief/deputy/supervisor

Current work district *visitf NA NA NA <.001§

3 months 1.21 (1.14 to 1.28) <0.001

12 months 1.16 (1.07 to 1.22) <0.001

24 months 1.31 (1.24 to 1.39) <0.001

Simple effect of frequency of (Frequently vs sometimes)
exposure to needles by visit

3 months 1.25 (1.18t0 1.32) <0.001

12 months 1.23 (1.16 to 1.30) <0.001

24 months 1.56 (1.48 to 1.64) <0.001

Simple effect of frequency of (All the times/sometimes vs rarely/
physical altercations with drug never)
users by visit

3 months 1.15 (1.09 to 1.21) <0.001

12 months 1.15 (1.09 to 1.21) <0.001

24 months 1.40 (1.33 to 1.47) <0.001

ID knowledge index (per gn. responded correctly) . (0.97 to 1.00) 0.019

Law knowledge related to NSls (per gn. responded correctly) . (0.96 to 0.99) 0.002

Intended actions to prevent NSI (per gn. responded correctly) 0.97 (0.96 to 0.98) <0.001
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Table 3 Continued

Estimated

contrast in
Variable Contrast mean STICt 95% CI P value
Supervisory support for NSI yes vs no 0.99 (0.97 to 1.02) 0.639
response
Subjective norms of NSI prevention Yes vs no 1.05 (1.08 to 1.08) <0.001
Supervisory support for NSI Yes vs no 0.97 (0.95 to 0.99) 0.013
prevention
Self-efficacy to prevent NSls (Per one point increase in score) 0.99 (0.98 to 1.00) 0.095
Self-efficacy to respond to NSls Yes vs no 0.97 (0.93 to 1.01) 0.118

*Visit was used as a covariate in all analyses and the interaction between visit and each variable was assessed and either ruled out if not
significant or retained in the model and simple effects calculated whenever significant.

TThe values represent the ratios of 2 means.
1Baseline variable.
§Value corresponding to F-test.

NA, not available; NSI, needle stick injury; STIC, Syringe Threat and Injury Correlates.

drug use areas, being frequently exposed to needles/
syringes, getting in frequent physical altercations with
drug users, having stigmatising attitudes towards PWID
and having higher subjective norms of NSI prevention
were all predictive of higher STIC scores. Conversely, over
the course of the study, being younger, ranking above an
officer, having fewer years of experience, higher HIV and
hepatitis C knowledge, higher law knowledge related to
NSIs, better attitudes on syringe access, better intended
actions to prevent NSIs, and better supervisory support
for NSI prevention were predictive of lower STIC scores.
We also found that the relationship between the STIC
score and time following the training (visit number) was
moderated by assigned work district, frequency of expo-
sure to needles/syringes and frequency of physical alter-
cations with PWID.

DISCUSSION

This study addressed several notable gaps in prior litera-
ture on occupational safety among law enforcement offi-
cers. Our analyses suggest that the SHIELD training had
a significant and sustained impact on risky behaviours
associated with NSI risk among police in Tijuana. We
used a novel scale (the STIC score) to assess the longi-
tudinal impact of a police training intervention on occu-
pational NSI risk among police officers in Tijuana. Given
concerns about the fidelity of self-reported NSI incidence
and considering that NSI incidence was low, we cannot
draw conclusions regarding the impact of the interven-
tion on NSI incidence. However, our baseline measure
of NSI (15.8%) is consistent with prevalence data from
previous police evaluations which range from 6.4%" to
29.7%.2 Additionally, we observed substantial and statis-
tically significant reductions in the STIC score following
the police training intervention. These changes persisted
through 24 months of follow-up, indicating a promising

potential for reducing the occupational risk of NS among
our police officer cohort.

While the impact was significant among all participants,
males exhibited STIC score values that were steadily
higher than females throughout the study period. This
finding is consistent with previous literature on gender
dynamics within this cohort suggesting that female offi-
cers are less likely to engage in risky behaviours such as
confiscating syringes and extrajudicial arrests for syringe
possession.”” *® This is further supported by a broader
body of literature suggesting that female officers perform
better than males on use of force and de-escalation
metrics.”*

We also found that patrol assignment moderated the
training effect on the outcome. In deploying training
interventions to reduce occupational NSI, it is critical to
consider the importance of patrol assignment and geog-
raphy as an element of curricular design and tailoring.

Despite clear positive shifts in behaviours related to
NSI risk, improvements at 24 months were by no means
universal. This highlights opportunities for further refine-
ment and improvement of the intervention. It also under-
scores the role of operational barriers and competing
priorities, such as supervisory support and organisational
incentives in shaping occupational risk and behaviours
consistent with public health priorities.

There are several limitations to this study. First, we had
originally planned to use NSI incidence as our primary
outcome measure, but reliability and reporting bias
concerns led us to formulate a reliable surrogate endpoint
measure of occupational safety—the STIC score—in lieu
of NSI incidence. Our experience underscores the need
for fidelity and privacy of reporting systems for NSI and
other occupational health issues in police agencies in addi-
tion to post-NSI medical aid and mental health services.
Second, in our indeterminate findings on NSI incidence,
the lack of power in detecting significant simple effects
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Table 4 Multivariate model for intervention effect on the STIC Score

Estimated
least sq Adj. 95% CI for LS Adj. estimated Adj. 95% CI

Main effects Effect level mean STIC mean contrasts for contrasts P value

Visit Pretraining 1.63 (1.55t0 1.72) Ref=pretraining
3 months 1.41 (1.34 to 1.49) 0.86 (0.81t00.92) <0.001
6 months 1.39 (1.31 to 1.48) 0.85 (0.7910 0.92) <0.001
12 months 1.43 (1.34 to 1.52) 0.87 (0.811t00.94) <0.001
18 months 1.44 (1.37 to 1.53) 0.88 (0.8310 0.94) <0.001
24 months 1.42 (1.35to0 1.51) 0.87 (0.821t0 0.93) <0.001

Assignment Patrol 1.55 (1.48 to 1.13) 1.13 (1.09t0 1.18) <0.001
Non-patrol 1.37 (1.29 to 1.44) Ref=non-patrol

Gender Male 1.55 (1.49 to 1.62) 1.14 (1.08 to 1.20) <0.001
Female 1.36 (1.28 to 1.45) Ref=female

Rank >Officer 1.41 (1.33 to 1.50) 0.95 (0.89 to 1.00) 0.043
<Officer 1.50 (1.44 to 1.56) Ref=<officer

Ever sustained an NSI  Yes 1.51 (1.42 to 1.60) 1.08 (1.02 to 1.13) 0.006
No 1.40 (1.35 to 1.46) Ref=no

Age (years) Per every 5 years NA NA 0.97 (0.96t0 0.99) <0.001

Visit* assignment NA NA NA NA 0.012

Simple effects*

Patrol Pretraining 1.83 (1.75t0 1.92) Ref=pretraining
3 months 1.51 (1.44 to 1.58) 0.82 (0.80t0 0.85) <0.001
6 months 1.47 (1.41 to 1.54) 0.80 (0.78t0 0.83) <0.001
12 months 1.51 (1.44 to 1.58) 0.82 (0.80t0 0.85) <0.001
18 months 1.52 (1.45 to 1.60) 0.83 (0.80t0 0.86) <0.001
24 Months 1.46 (1.40 to 1.53) 0.80 (0.77 10 0.82)  <0.001
Non-patrol

Pretraining 1.46 (1.36 to 1.56) Ref=pretraining
3 months 1.32 (1.22t0 1.43) 0.91 (0.83 to 0.99) 0.025
6 months 1.32 (1.20 to 1.46) 0.91 (0.82 to 1.01) 0.062
12 months 1.35 (1.22 to 1.50) 0.93 (0.83 to 1.03) 0.172
18 months 1.37 (1.26 to 1.49) 0.94 (0.86 to 1.03) 0.179
24 Months 1.39 (1.27 to 1.51) 0.95 (0.87 to 1.04) 0.288

Cls and p values adjusted for multiple comparisons by using Bonferroni adjustment.
*The visit*assignment interaction was evaluated by calculating the simple effects of intervention for patrol and non-patrol trainees.
NA, not available; NSI, needle stick injury; STIC, Syringe Threat and Injury Correlates.

proved to be an issue. When completing our power calcu-
lations during the formative stage of the project, we did
not anticipate a significant interaction between training
period and gender, so we did not calculate the power for
detecting the corresponding simple effects. Also, the orig-
inal power calculations were based on the assumption of
a pretraining NSI incidence of 5% and a corresponding
post-training incidence of 4.25%, whereas the observed
pretraining incidence was far lower at 1.2%. Thus, for
the power calculations, we may have overestimated the
reported pretraining NSI incidence. It is also possible
that the actual incidence of NSIs was under-reported at

pretraining stage, as we had hypothesised. Third, there is
potential for under-reporting of component behaviours
for the STIC score. However, use of self-administered
surveys may have reduced social desirability bias. Fourth,
participants were not randomised to training class as
the intervention was conducted in concert with training
schedules for the entire police academy. However, the
follow-up cohort was randomly selected and we controlled
for training class in the multivariable analysis. Fifth, selec-
tion bias may have been a concern as only officers who
were willing to participate in the follow-up (90%) were
randomised and allocated for the longitudinal cohort.
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Finally, since all officers received the intervention, there
is no true “control” arm and it may not be possible to
infer the true intervention effect.

Despite its limitations, this study has several notable
strengths. This is the first study to longitudinally assess
police behaviour change, NSI risk and the impact of a
large department-wide police training intervention. This
is also the first prospective analysis of the STIC score,
which demonstrates utility in assessing changes in occu-
pational NSI risk among police. Our findings provide
further rationale for expanded research, implementation
and dissemination of police training using the SHIELD
model.

In the future, adapted versions of the SHIELD model
training may have particular relevance for protecting
police officers and those they encounter in the context
of the COVID-19 pandemic, since an increased risk of
SARS-CoV-2 exposure among police has been reported.****
Given the existing risk of bloodborne pathogen infec-
tion via occupational NSI, it is important to protect offi-
cers from elevated COVID-19 risk while they are tasked
with enforcing public health measures. Police training
to educate police on the epidemiology and prevention
of SARS-CoV-2 infection, in additional to other tangible
resources (eg, personal protective equipment, testing,
prevention protocols, vaccines), may be necessary to
protect frontline workers. A modified SHIELD model
may also be an appropriate vehicle to address occupa-
tional safety concerns about fentanyl exposure, and other
emerging occupational considerations.” **

Our findings provide a solid rationale for the adaptation
and testing of the SHIELD intervention in a US setting
to address occupational safety and public health issues
linked to drugrelated harms. We are also conducting
cost-effectiveness analyses based on these outcomes that
will help to inform policy-makers and determine the
value-for-money of police trainings on public health.

Patient and public involvement

Development of the intervention (including training
materials), research questions and outcome measures
took place in partnership with senior police staff
(including study participants) and the office of the Secre-
tarfa de Seguridad Publica Municipal and Instituto de
Capacitacion y Adiestramiento Profesional. This manu-
script (and others published by our team) were devel-
oped and disseminated (including coauthorship (AB)) in
partnership with the Department of Planning and Special
Projects, Secretaria de Seguridad Publica Municipal,
Tijuana, Mexico.
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