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Optimizing a Community-Friendly HIV Risk Reduction
Intervention for Injection Drug Users in Treatment: A
Structural Equation Modeling Approach

Michael M. Copenhaver and I-Ching Lee

ABSTRACT Research on behavioral HIV risk reduction interventions for injection drug
users (IDUs) has focused on primary outcomes (e.g., reduced injection drug use,
increased condom use) but has not fully examined the respective roles played by
intervention components on these primary outcomes. In this paper, we present a
structural equation modeling (SEM) approach in which we specify the causal pathways
leading from theory-based intervention components to risk reduction outcomes among
a sample of primarily IDUs (n = 226) participating in an inner-city community-based
methadone maintenance program. Similar pathways were found leading to both drug-
and sexual-related risk reduction outcomes. Findings suggest the importance of
targeting participants’ risk reduction motivation and behavioral skills versus employ-
ing more passive informational strategies. Findings also indicate that our intervention
may be optimized by focusing more on participants’ risk reduction motivation within
the sexual-related content and placing equivalent emphasis on participants’ risk
reduction knowledge, motivation, and behavioral skills within the drug-related
content. By quantifying the specific linkage between intervention components and
risk reduction outcomes, our SEM findings offer empirical guidance for optimizing this
intervention. This strategy may also serve as a useful theory- and data-driven means to
inform the refinement of other behavioral interventions.

KEYWORDS Behavioral intervention, HIV risk reduction, Injection drug use, Structural
equation modeling.

INTRODUCTION

In the U.S. alone, 950,000 people live with HIV infection, and 450,000 people have
died due to AIDS thus far.1,2 Injection drug users (IDUs) remain a target population
as they continue to represent a critical vector for the transmission of new HIV
infections,3,4 which occurs primarily through drug- and sexual-related risk behaviors
that are highly preventable. As there is currently no vaccine to prevent new HIV
infections, behavioral interventions are our primary intervention tools.5 A small
number of behavioral interventions have now demonstrated evidence of effectiveness
within target populations including IDUs (http://www.effectiveinterventions.org).
However, research to date has yielded little evidence about what specific inter-
vention strategies are most crucial to the outcome of different risk behaviors among
IDUs or, in effect, how to optimize these types of interventions.
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The research literature devoted to HIV prevention for IDUs has greatly
expanded; however, much of it is either relatively imprecise, qualitative in
nature,5–7 or is only partially applicable to IDUs as a distinct risk group. For
instance, studies characterized as relevant to IDUs may only include a minority of
participants who report a positive history of injecting drugs8–12 while other studies
may sample solely from active IDUs.13,14 In addition, research that reports both
sexual- and drug-related HIV risk outcomes among IDUs tends to be inconsistent.
Compared with drug-related HIV risk outcomes, sexual-related outcomes among
IDUs are either infrequently reported or equivocal when examining individual
studies. Thus, it has not been possible to identify strategies that are most crucial to
reducing sexual- vs. drug-related HIV risk behaviors. In turn, we have been unable
to develop empirically guided interventions that optimally address the full range of
HIV risk behaviors that often characterize people who inject drugs.

In an effort to fill this void, we recently conducted a meta-analysis in which a
range of drug- and sexual-related HIV risk outcomes were examined across
randomized controlled trials (RCTs) evaluating behavioral HIV risk reduction
interventions targeting IDUs.15 Of particular relevance to the present study, findings
point to the importance of addressing both drug- and sexual-related HIV risk
behaviors and doing so in a balanced manner. Although there is accumulating evi-
dence that more effective risk reduction interventions for IDUs tend to incorporate
an equivalent focus on drug- and sexual-related risks,3,4 research to date has not
been designed to specify the role played by particular components that comprise
such interventions. Therefore, our objective in the present study was to implement
a structural equation modeling (SEM) approach to specify the pathways leading
from our intervention components to the risk reduction outcomes that we ob-
served. In the following section, we outline the theoretical basis for our analytical
approach.

The IMB Model of HIV Preventative Behavior
The Information–Motivation–Behavioral (IMB) skills model of health behavior
change,16 which served as the framework for our SEM approach, asserts that HIV
risk reduction information, motivation, and behavioral skills are the key
determinants of HIV risk reduction behavior. First, HIV prevention information
that is directly relevant to HIV preventive behavior is a prerequisite for risk
reduction behavior. Such information can include specific facts about HIV
transmission (e.g., BA used syringe that appears clean can still transmit HIV^) and
HIV prevention (e.g., BOral sex is safer than vaginal or anal sex^). The information
component of the model also includes critical HIV prevention heuristics—simple
decision rules that permit individuals to make relatively automatic and cognitively
effortless (but often incorrect) decisions about a partner’s HIV status and, thus,
about whether or not to engage in HIV preventive behavior. Endorsement of such
heuristics has a strong negative association with subsequent HIV risk reduction
practices.17–20 In addition, individuals often operate on the basis of implicit theories
of HIV risk that, for instance, may hold that it is possible to detect and avoid HIV
transmission risk based on assessing a person’s characteristics such as dress,
demeanor, personality, or social acquaintances. When a person is deemed unlikely
to be HIV-infected, for example, based on implicit personality theories, HIV risk
reduction behaviors are less likely to follow.18

Second, an individual’s motivation to reduce HIV risk is another critical
determinant of risk reduction behavior and influences whether the individual will
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be inclined to act on their knowledge regarding HIV risk and risk reduction. Among
the many sources of motivation, HIV risk reduction motivation includes personal
motivation specific to practicing risk reduction (e.g., attitudes about personally
enacting specific HIV risk reduction behaviors)21 and social motivation to engage in
HIV risk reduction (e.g., perception of social norms for performing such acts).21

Thus, an individual is expected to vary in terms of personal motivation to practice
prevention (e.g., attitudes about never sharing needles or always using condoms)
and in terms of social motivation to reduce HIV risk behavior (e.g., expectations for
social acceptance or rejection for sharing needles or using condoms).

Third, a person’s behavioral skills for performing HIV risk reduction acts are
a final prerequisite for risk reduction behavior according to the model, and these
determine the extent to which even a well-informed and -motivated person will
be competent at reducing HIV risk behavior. The behavioral skills component of
the IMB model is composed of an individual’s objective ability and perceived
self-efficacy concerning performance of the sequence of HIV-preventive behaviors
that is involved in effective risk reduction practice.16,22–24 Behavioral skills
involved in HIV prevention for IDUs, for instance, can include objective and per-
ceived skills needed to obtain new needles or condoms, to negotiate and maintain
abstinence from intercourse, and to engage in consistent condom use or safer needle
use behaviors.

The IMB model specifies that HIV risk reduction information and motivation
work primarily through HIV risk reduction behavioral skills to influence HIV
preventive behavior. In essence, effects of HIV prevention information and
motivation are expressed mainly as a result of using HIV risk reduction behavioral
skills that are applied in the initiation and maintenance of HIV risk reduction
behavior. The model also specifies that HIV risk reduction information and
motivation may have direct effects on risk reduction behavior, particularly when
complex or novel behavioral skills are not necessary to influence HIV risk reduction
outcomes. For example, while in drug treatment, an individual may be relatively
motivated to avoid becoming HIV-infected and withdraw from relationships that,
in the past, have led to risk behavior until he/she has learned the risk reduction
skills needed to be in such situations more safely. Importantly, information and
motivation are regarded as generally independent constructs in the model. Thus,
well-informed individuals are not necessarily highly motivated to practice risk
reduction, and highly motivated individuals are not always well informed about
HIV risk reduction.16,25

The IMB model’s information, motivation, and behavioral skills constructs are
regarded as highly generalizeable determinants of HIV preventive behavior across
risk populations and across HIV-risk reduction behaviors.16 However, it is assumed
that specific interventions based on this theoretical model will contain content that
is sufficiently tailored to meet the particular risk reduction needs of specific target
populations and their respective risk behaviors. Following this logic, particular
model constructs, and particular causal pathways among them, will emerge as more
or less powerful determinants of HIV risk reduction practices for different risk
populations and their risk reduction behaviors.16,17 The model indicates the need to
tailor intervention content within each of the IMB constructs in order to optimize
their impact on different target populations. Our SEM approach was designed to
establish how the IMB constructs were related to our observed risk reduction
outcomes and, on this basis, to inform our efforts to optimize the potency of these
intervention components.
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MATERIALS AND METHODS

We analyzed data that were obtained following the deployment of a brief group level
HIV risk reduction intervention within a total of 37 ongoing treatment groups at
methadone maintenance facilities owned by the APT Foundation, Inc., in NewHaven,
Connecticut. The APT Foundation clinics serve approximately 1,385 patients, 39% of
whom are female and 65% of whom can be classified as economically disadvantaged
(i.e., receiving some type of entitlement such as Title 19, SAGA, or SSI/DI). Overall,
these clinics serve 28% HIV-positive, 15% status unknown, and 57% HIV-negative
individuals. The intervention from which our study data were obtained was the
Community-friendly Health Recovery Program (CHRP),26 which is an adapted,
substantially abbreviated, form of the comprehensive evidence-based Holistic Health
Recovery Program (HHRP).3,4,27 The CHRP intervention consisted of four weekly
group meetings led by two bachelor’s level facilitators, each of which lasted
approximately 50-min. The significant effects associated with the intervention have
been reported elsewhere26 and, thus, were not the focus of this report. Rather, our
focus was on establishing the causal pathways (e.g., the relative importance of
various intervention components) that led to the observed risk reduction outcomes,
as this information could be used to optimize the CHRP intervention.

Information, motivation, and behavioral skills have been well established as
critical intervention components for reducing HIV risk behavior.17,18 Yet, the
pathways leading from all three of those constructs to HIV risk reduction outcomes
have rarely, if ever, been examined with regard to IDUs. Therefore, the relative
importance of conveying risk reduction information versus focusing intervention
content on participants’ motivation or risk reduction behavioral skills, for example,
is unclear. We sought to clarify this question through our models.

Participants
Participants were 226 patients who were enrolled in a methadone maintenance
program at the APT Foundation, Inc., in New Haven, Connecticut. The character-
istics of the sample of participants were as follows: recent injection drug users
(72.6%), male (51.1%), never married (50.7%), unemployed (56.0%), English
speaking (89.8%), and age ranging from 19 to 58 years (mean age was 38.6 years).
Participants were predominantly Caucasian (68.4%), followed by Blacks (17.8%),
Hispanics (12.9%), and American Indians (0.9%). The intervention study protocol
was approved by the Investigational Review Board (IRB) at the University of
Connecticut and by a research review board at the APT Foundation, Inc., and all
participants provided signed informed consent prior to their participation.

Measures
Several items from the Risk Assessment Battery28 (RAB) were used to assess
participants’ sexual- and drug-related HIV risk behavior. The scale required
participants to categorize and quantify their drug use and sexual activity during
the prior week. Drug use related items included how they used drugs, whether they
used new syringes or cleaned syringes and, if so, how they cleaned them, and
whether they shared syringes, rinse water, cooker, or cotton. Sexual activity related
items assessed whether they used a condom and, if not, whether it was due to their
abstinence from sexual activity.

Based on the Information–Motivation–Behavior skills16 model of health
behavior change, a brief assessment that covered the following domains was mea-
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sured: drug- and sexual-related HIV-risk reduction knowledge (Information compo-
nent), personal and social motivation to reduce drug and sexual-related HIV risk
behavior (Motivation component), and self-efficacy about reducing drug- and
sexual-related HIV risk behavior (Behavioral skills component). Four items were
used to assess knowledge about safer sex and safer injection drug use (e.g., BIf an
HIV+ person only has sex with another HIV+ person, they don’t need to use
condom[; BIf an HIV+ person shared needles with another HIV+ person, they don’t
need to clean the needles.^). Six items examined participants’ motivation to use
condoms and clean needles, intentions to engage in safer sexual activity and safer
injection drug use practices, and perception of significant others’ beliefs about the
importance of using condoms and using clean needles. Four items assessed partic-
ipants’ behavioral skills in the form of their self-efficacy about abstaining from sexual
activity and using a condom and about abstaining from injecting drugs and using clean
needles. This brief assessment instrument has been used in a randomized trial of what is
now recognized as an evidence-based intervention (OPTIONS).29 The measure has
been used to expeditiously inform clinicians about HIV-related information,
motivation, and behavioral skills deficits among intervention participants.

Based on the brief IMB-based assessment and two quantitative items from the
RAB, confirmatory factor analyses based on AMOS 5.0 were used to test the IMB
model on drug- and sexual-related risk reduction outcome measures. The model
indices for sexual-related outcomes were acceptable, #2(11) = 7.02, p = 0.54,
CFI = 1.00, RMSEA = 0.00, as were those for drug-related outcomes, #2(11) =
12.13, p = 0.44, CFI = 1.00, RMSEA = 0.00.

RESULTS

In order to provide a proper context for our present study, we should briefly
summarize the relevant results from our outcome analyses, which have been
reported elsewhere.26 A repeated measures analysis of variance was performed with
Intervention (pre- vs. post-intervention) as a within-subjects variable and with HIV
Risk Group (high, moderate, and low—based on composite HIV risk scores at pre-
test) as between-subjects variables on all variables pertaining to sexual- and drug-
related outcomes. Analyses of sexual- and drug-related risk reduction outcomes
were performed separately so that we could compare outcomes across these HIV
risk domains. A positive main effect was found for Intervention on drug-related risk
reduction, F(1, 223) = 9.81, p G 0.01, as well as for HIV Risk Group, F(10, 424) =
10.76, p G 0.001. Similarly, a positive main effect was found for Intervention on
sexual-related risk reduction, F(5, 211) = 10.60, p G 0.001, as well as for HIV Risk
Group, F(10, 424) = 21.17, p G 0.001. Of particular interest, these main effects
were superseded by significant Intervention � HIV Risk Group interactions, F(10,
424) = 9.05, p G 0.001 for drug-related risk reduction and F(10, 424) = 9.40, p G
0.001 for sexual-related risk reduction, primarily indicating that participants at
higher risk for HIV tended to show greater improvement. Thus, in the present
study, we sought to examine the pathways leading to improvement.

Our data analytic approach involved testing separate structural equation
models for drug- vs. sexual-related HIV risk behavior outcomes based on AMOS
5.0 (Table 1 displays a description of variables). This approach was selected in
order to capture possible differences between the pathways leading to drug- vs.
sexual-related risk reduction, respectively, as implied by recent research.15 Using the
IMB framework,16 pathways were examined among HIV-related knowledge,
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personal and social motivation, self-efficacy, andHIVrisk behavior (Figures 1 and 2).
We expected to find positive paths leading from HIV knowledge and social
motivation to personal motivation, respectively. In turn, we expected greater
personal motivation to be linked with greater self-efficacy regarding HIV risk
reduction behavioral skills. Finally, we expected higher levels of self-efficacy to be

TABLE 1. Correlation matrix, means, and standard deviations in structural equation models

Information
Social

motivation
Personal
motivation

Behavioral
skills Behavior

Drug-risk reduction modela

Sample size 226 226 226 226 225
Correlation matrix
Information (knowledge) _0.01 0.17* 0.15* 0.01
Social motivation 0.02 0.39*** 0.04 _0.04
Personal motivation 0.05 0.62*** 0.16* _0.07
Behavioral skills 0.07 0.08 0.07 0.16*
Behavior _0.07 _0.03 _0.06 0.10

Means (pre) 83.85% 4.56 4.67 4.28 5.91
Standard deviations (pre) 28.17% 0.95 0.60 0.88 0.39
Means (post) 91.15% 4.61 4.83 4.35 5.93
Standard deviations (post) 21.80% 0.97 0.46 0.87 0.32

Sexual-risk reduction modela

Sample size 226 226 226 226 221
Correlation matrix
Information (knowledge) 0.04 _0.06 _0.10 _0.19***
Social motivation _0.07 0.44*** 0.17* 0.13
Personal motivation _0.13* 0.36*** 0.33*** 0.40***
Behavioral skills _0.06 0.19** 0.36*** 0.30***
Behavior _0.10 0.11 0.31*** 0.24***

Means (pre) 72.57% 4.49 4.26 3.44 4.43
Standard deviations (pre) 31.97% 1.03 0.93 1.30 1.92
Means (post) 81.42% 4.76 4.53 3.50 4.64
Standard deviations (post) 25.99% 0.68 0.76 1.22 1.86

*p G 0.05.
**p G 0.01.
***p G 0.001.
aNumbers in upper diagonal indicate correlations in pre-test scores, whereas numbers in lower diagonal

indicate correlations in post-test scores.

Social motivation – 
drug-risk reduction 

Information 
(knowledge)–drug-risk 
reduction 

Personal 
motivation – 
drug-risk 
reduction 

Self efficacy: Drug-
risk reduction 
behavioral skills 

Drug-risk 
reduction 
behavior  

.44 (.28)

.14 (.20) .12 (.05) 

.09 (.19)

FIGURE 1. Pathways to drug-risk reduction behavior: a fitting model, c2(16) = 14.82, p = 0.54. CFI =
1.00, RMSEA = 0.000 (0.000–0.041)a.
aStandard correlation coefficients (with unstandardized correlation coefficients in parentheses).
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associated with enhanced risk reduction outcomes (e.g., reduced frequency of
injecting behavior, increased frequency of condom use).

A Model of Drug-Related HIV Risk Reduction
The model specifying the pathways that led to drug-related HIV risk reduction
behavior is a good-fitting model, c2 = 14.82, p = 0.54, GFI =1.00, RMSEA = 0.00,
and was found to be stable when considering data from pre- and post-test
measurement points (Figure 1). As expected, positive paths were found from drug-
related HIV risk reduction knowledge (Beta = 0.09) and social motivation regarding
drug-related HIV risk reduction (Beta = 0.44) to personal motivation regarding drug-
related HIVrisk reduction. This pattern suggests that increased knowledge and social
motivation (perceived norms) specific to drug-related HIVrisk reduction significantly
increases one’s personal motivation to reduce drug-related HIV risk behavior.

Also, as expected, personal motivation (Beta = 0.14) was found to be positively
linked with HIV risk reduction self-efficacy. Thus, greater personal motivation to
reduce drug-related HIV risk was associated with greater self-efficacy in practicing
drug-related HIV risk reduction. Greater self-efficacy (Beta = 0.12), in turn, was
found to be significantly linked with safer injection drug use outcome behavior.

A Model of Sexual-Related HIV Risk Reduction
Similarly, we tested a model specifying the pathways that led to sexual-related HIV
risk reduction behavior (Figure 2). We expected to see positive paths leading from
sexual-related HIV risk reduction knowledge and social motivation (perceived
norms) about sexual-related risk reduction to personal motivation regarding sexual-
related risk reduction. In addition, we predicted that greater personal motivation
would be linked with greater self-efficacy to reduce sexual-related HIV risk that, in
turn, would be positively linked with reduced sexual-related HIV risk behavior.

After adding one path from personal motivation to sexual-related HIV risk
behavior (i.e., condom use behavior), we were able to specify a good fitting model,
c2 = 13.89, p = 0.53, GFI = 1.00, RMSEA = 0.00, which was found to be stable
when considering data from pre- and post-test measurement points. As expected,
social motivation was positively linked with personal motivation to reduce sexual-
related HIV risk (Beta = 0.44). Greater personal motivation was associated with
greater self-efficacy for practicing safer sexual behavior (Beta = 0.36). Moreover,
both greater personal motivation to practice safer sex and greater self-efficacy for
practicing safer sex were associated with a higher frequency of condom use (Beta =
0.33 for personal motivation; Beta = 0.17 for self-efficacy). Unexpectedly, greater
sexual-related HIV risk reduction knowledge was somewhat negatively related to
participants’ personal motivation to practice safer sex (Beta = _0.09).

Social motivation – 
sexual-risk 
reduction 

Information 
(knowledge) – 

sexual-risk 
reduction 

Personal 
motivation – 
sexual-risk 
reduction Self-efficacy: 

Sexual-risk 
reduction 
behavioral skills 

Sexual-
risk 
reduction 
behavior

.44 (.40) 

.36 (.51) 
.17 (.25) 

.33 (.66) 

-.09 (-.27) 

FIGURE 2. Pathways to sexual-risk reduction behavior: a good fitting model, c2(15) = 13.89, p = 0.53.
CFI = 1.00, RMSEA = 0.000 (0.000– 0.042)a.
aStandardized correlation coefficients (with unstandardized correlation coefficients in parentheses).
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DISCUSSION

The research literature on risk reduction for IDUs has greatly expanded. Studies to
date, however, have not been designed to specify how intervention components
individually or collectively lead to HIV risk behavior change. The present study
contributes to the literature by taking a structural equation modeling (SEM)
approach to quantifying the interrelated roles of theory-based intervention
components in drug- and sexual-related risk reduction outcomes.

On a general level, similar causal pathways were found leading to drug- and
sexual-related outcomes. Across both risk domains, increased social motivation
(perceived norms) to reduce HIV risk was linked with greater personal motivation
to reduce risk behavior. Greater personal motivation to reduce risk was associated
with higher levels of self-efficacy in practicing HIV risk reduction which, in turn,
was related to enhanced risk reduction outcome behavior. In addition, both models
suggest the importance of enhancing participants’ level of motivation (social and
personal) to reduce risk and sharpening risk reduction behavioral skills as opposed
to simply providing information about HIV risks. Thus, our findings are consistent
with recent reviews15,30 that argue against the exclusive implementation of passive
informational strategies (e.g., HIV/AIDS education) and point to the benefit of
using active behavioral strategies (e.g., enhancing motivation, teaching risk
reduction skills). Our findings are also consistent with recent reviews that indicate
the increased potency of interventions that focus equivalently on drug- and sexual-
related risk reduction behaviors15 and the advantages inherent in delivering such
interventions concurrently with drug treatment.31 A drug treatment environment
may produce a synergistic effect on risk reduction outcomes when interventions are
integrated into that context. Future research could examine the precise mecha-
nism(s) through which drug treatment influences risk reduction outcomes.

On a more specific level, differences in the causal pathways within the sexual-
vs. the drug-related domains may inform future interventions by showing the
relative importance of intervention components as applied within each risk
domains. For example, HIV knowledge had a differential influence on sexual- vs.
drug-related risk reduction (Figures 1 and 2). This may stem from the fact that
successful sexual-related risk reduction (e.g., initiating/increasing condom use) may
demand substantial cooperation between partners whereas drug-related risk
reduction (e.g., reducing injection behavior, not sharing needles/equipment) may
not. Future studies could examine whether the failure to translate sexual-related
risk reduction knowledge to risk reduction motivation and behavior is impacted by
resistance from one’s sexual partner.

Finally, the present study may serve as an exemplar of applying an SEM
approach as an empirical basis for optimizing the potency of an intervention. For
example, one may conclude that the potency of the CHRP intervention would be
enhanced by (1) placing equivalent emphasis on all three IMB elements within the
drug-related content (Figure 1) and placing increased emphasis on personal and
social motivation and decreased emphasis on providing information within the
sexual-related content (Figure 2).

The limitations of this study should also be acknowledged. First, our data were
obtained from a community-based clinical intervention study that implemented a
within-subjects design—with participants serving as their own controls—rather
than a more stringent between-subjects randomized design. There are limitations
with the use of a within-subjects design, such as experimental artifacts. However, as
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noted elsewhere,26 among our primary outcomes are objective improvements (e.g.,
significant gains in participants’ knowledge pertaining to both drug- and sexual-
related risks) that cannot readily be explained as due to experimental artifacts such
as demand characteristics. Moreover, the pattern of results does not indicate biases
due to self-reporting. If self-reporting bias were operating, we would expect to find
strong effects stemming from personal motivation and relatively weak effects
stemming from social motivation since there is no self-serving reason for
participants to systematically misrepresent their perceptions of others’ motivation
to reduce HIV risk. It is also unlikely that external influences led to changes we
detected in what are well established as difficult-to-change behaviors.32 In addition,
because of the community-based clinical context in which the present study was
conducted, we were obliged to use a brief assessment battery29 that covered a
relatively short time frame3 and did not capture long-term behavioral patterns.
Related to this, we should emphasize that our objective was to optimize the CHRP
intervention within community-based treatment programs where significant rates of
continued drug- and sex-related HIV risk behavior have been well docu-
mented3,4,26,33 and where intervention integration appears promising26; our
findings are not intended to generalize to Bout-of-treatment^ IDUs who may tend
to possess different characteristics (e.g., pre-contemplation stage of health behavior
change34) that may be more effectively addressed using a different intervention
approach.

Notwithstanding the above limitations, this study provides a fresh look at how
theory-based components of a community-friendly intervention led to the desired
HIV risk reduction outcomes. The findings we have gleaned will inform our efforts
to optimize the CHRP intervention for future use. Given the struggle to reduce HIV
risk among IDUs,35 and because behavioral interventions remain our primary
means for doing so,5 there is a pressing need to optimize the interventions that we
deploy. The SEM strategy that we employed in the present study could serve as a
useful theory-and data-driven tool to guide the refinement of such interventions.
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