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Abstract

Purpose: To support future development and refinement of social work-led intervention
programs among patients with firearm injuries and to demonstrate how a fidelity assessment can
be used to adjust and refine intervention delivery in an ongoing trial.

Methods: We conducted a fidelity assessment of a randomized controlled trial of a social work-
led intervention among patients with a firearm injury.

Results: We found that our study intervention was well implemented, meeting 70% of the
fidelity assessment score items, however noted lower fidelity with client-based items.

Discussion: As a result of fidelity assessment findings, we refined intervention delivery to
improve implementation fidelity including beginning to review cases of all patients each month,
rather than focusing on patients in crisis. Our fidelity assessment process and findings offer insight
into the challenges of implementing an intervention among patients with firearm injuries and
highlights the value of monitoring intervention fidelity during an ongoing trial.
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Firearm injuries represent a substantial public health problem (McLean et al., 2019). Over
36,000 Americans are Killed by firearms each year, an average of 100 per day, and many
more experience a non-fatal firearm injury (FI) (Centers for Disease Control WISQARS,
2019). For people who survive a Fl, the road to recovery can be quite challenging, with
impacted mobility, job loss and unstable housing in addition to psychological stresses
associated with traumatic injury (Fowler et al., 2015; Greenspan & Kellermann, 2002;
Joseph et al., 2019; Smith et al., 2018; Vella et al., 2019). In addition, people who survive a
FI are at substantially higher risk of an assault-related injury, particularly firearms, as well as
arrest for a firearm-related or violent crime and death from a firearm (Rowhani-Rahbar et
al., 2015). Providing support and interventions designed to reduce the increased risk of
injury in this population is critical to improve their health and well-being, and may also
reduce the overall levels of firearm violence and its effects in the community.

Several established or emerging hospital-based and/or community-based programs have
been developed to provide support to patients with a violent injury (Affinati et al., 2016).
However, none of these programs have been studied exclusively among patients with firearm
injuries and there is a dearth of literature rigorously examining the effectiveness of these
programs. The studies that do exist offer mixed findings and have relatively small sample
sizes (Aboutanos et al., 2011; Becker et al., 2004; Cheng et al., 2008; Zun, Downey, &
Rosen, 2006). These programs had notable differences, and some found reductions in injury
and arrests, while others found no change. The mixed findings of these studies may be due,
in part, to their program implementation. These studies generally did not report
implementation data in a standardized way, limiting our ability to critically review how
implementation of their intervention may have impacted their findings. Were these results
due to challenges in retention, specific problems with recruitment, or variation in individual
practices among persons delivering the intervention? Could these programs be more
effective in other populations or with different implementation strategies?

One way to create more standardized and detailed reporting of interventions is with fidelity
assessments. A fidelity assessment measures implementation fidelity, or how closely an
intervention’s actual implementation aligns with the intended implementation. It is a key
component of translating an evidence-based program into practice, as an intervention
implemented without fidelity will likely be missing core components of the intervention
(Breitenstein et al., 2010), and not achieve the same effect size as the original efficacy
studies. Implementation fidelity can be measured in many different ways, including direct
observation, interviews, surveys and record review; a large body of work exists discussing
strategies for developing a fidelity assessment for a particular intervention, as there is no one
standard fidelity assessment for all interventions (Bertram et al., 2015; Carroll et al., 2007;
Fixsen et al., 2005; Mahalic, 2004).

In addition to providing insight into whether conflicting findings were driven by variability
in program implementation, a fidelity assessment also offers opportunities to improve
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program implementation or program delivery based on findings from the assessment during
an ongoing trial. A fidelity assessment can also identify individual-level challenges with
intervention delivery such that investigators and practitioners can anticipate future program
delivery issues.

Despite their value, relatively few studies of social work interventions report fidelity
measures or describe formal fidelity assessments. A review by Corley & Kim (2016) of 32
recent articles from 2009-2013 describing social work interventions found great variability
in each study’s use of fidelity assessment tools to maintain consistency and provide
transparent reporting. They found almost 20% of included studies did not include a
description of the intervention, only 50% described strategies to monitor intervention
delivery and almost 40% did not report supervision of treatment providers (Corley & Kim,
2016). This finding was consistent with two other similar studies which found fidelity
measures are often not reported in the social work literature (Naleppa & Cagle, 2010; Tucker
& Blythe, 2008), despite the Society for Prevention Research report highlighting the
importance of implementation measurement in their Standards of Evidence in 2005 (Flay et
al., 2005). To our knowledge, there have not been any published fidelity assessments on
interventions offered exclusively to patients with firearm injuries. Use of fidelity
assessments conducted specifically on interventions offered to patients with firearm injuries
is critical as it increases chances of success for future interventions by offering opportunities
to improve intervention design and anticipate challenges when beginning a new program or
trial.

This paper describes a fidelity assessment implemented within a randomized controlled trial
of the social work-led Helping Individuals with Firearm Injuries-Critical Time Intervention
(HiFi-CTI) among patients with a firearm injury. Critical Time Intervention (CTI) was
developed in New York City during the 1980s to support vulnerable people during “critical
periods’ of transition in their lives, and first tested with a randomized controlled trial aimed
at reducing recurrent homelessness among men with mental illness (Susser et al., 1997). CTI
is a time-limited, case management practice delivered by a social worker trained in the CTI
model. The aim is to increase support in the community during transition periods, including
following discharge from institutional settings (Center for the Advancement of Critical Time
Intervention, 2016; Coalition for Evidence Based Policy, 2013). CTI facilitates community
integration and continuity of care by ensuring that a person has enduring ties to their
community and support systems during these and other critical periods. It has been widely
employed among veterans, people with mental illness, and homeless or incarcerated
individuals (Angell et al., 2014; de Vet et al., 2013; Herman et al., 2011; Hwang & Burns,
2014; Lako et al., 2013; Shinn et al., 2015). CTI meets the Coalition for Evidence-based
Policy’s rigorous “Top Tier” standard for interventions “shown in well-designed and
implemented randomized controlled trials, preferably conducted in typical community
settings, to produce sizable, sustained benefits to participants and/or society” (Coalition for
Evidence Based Policy, 2013). CTI was, since its inception, thought of as an intervention
that could be applied in a wide variety of contexts. The current study is the first to employ an
adaption of the CTI model to assist patients with firearm injuries. As CTI is designed to
respond to the specific needs of the patient, the services offered to each patient are
customized based on their personal goals. This approach was especially compelling for HiFi
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as patients with firearm injuries faced unique challenges and, with CTI, we were able to
directly address each need and recovery goal described by our patients.

We conducted a fidelity assessment to 1) measure how closely HiFi-CTI followed CTI
principles, 2) identify individual-level challenges with HiFi-CTI delivery to offer insight into
development of future community-based interventions among patients with firearm injuries,
and 3) present fidelity assessment results that can be used to contextualize forthcoming
findings on the intervention effect from the parent study and facilitate comparisons with
other community-based interventions among similar patient populations. We additionally
describe changes made to our program both during and following the assessment to improve
intervention delivery among our patient population. This effort will help support future
development and refinement of social work-led intervention programs among patients with
firearm injuries.

Parent Study — Helping Individuals with Firearm Injuries [HiFi]

The HiFi study was conducted at Harborview Medical Center (HMC) in Seattle, WA.
Patients were recruited following admission to HMC for a firearm injury. To be eligible,
patients must have been 18 years of age or older at the time of the injury, able to provide
consent within 4 weeks following hospital discharge, able to understand and speak English,
able to provide at least one direct or alternate contact and planning to reside in King, Pierce,
Thurston, Yakima or Snohomish counties for at least 6 months following hospital discharge.

During the nearly three year enrollment period, we enrolled 232 patients. Once enrolled,
patients in the treatment group received trauma informed services, hospital- or community-
based motivational interviewing, a community-based extended outreach program, and
support by a multidisciplinary team of relevant community agencies to help identify relevant
recovery resources. The multidisciplinary team served as an ongoing resource for our
Support Specialist. The motivational interviewing (MI) component is a patient-centered
behavioral technique and attempts to engage patients in order to find reasons to change
behavior (Berkowitz & Johansen, 2012; Prochaska et al., 1994, Rollnick, Miller & Butler,
2008). The main aim of Ml in this study was to motivate the patient to engage with the
extended outreach case management provided by our Support Specialist. The community-
based extended outreach program used a modified CTI approach, which we subsequently
refer to as HiFi-CTI.

HiFi-CTI included three phases and began with our study Support Specialist, a trained
Social Worker, developing a trusting relationship with the patient during the pre- HiFi-CTI
period through MI, and identifying initial recovery goals. The Support Specialist typically
worked with 10-15 active patients at a time, with multiple clients in each phase. In Phase 1,
the Support Specialist got to know the patient, assessed the patient’s needs, and
implemented a transition plan intended to link the patient to services and supports in the
community. The plan typically included home visits and other meetings with the patient, the
patient’s caregivers, and community service providers designed to teach crisis-resolution
skills, provide support and advice, and mediate any conflicts. The overarching goal was to
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connect the patient to people and agencies that will assume the primary role of support.
Main components of this phase included making home visits, engaging in collaborative
assessments, meeting with existing supports, introducing the patient to new supports and
giving advice to patients and caregivers.

In Phase 2, the Support Specialist monitored and adjusted the systems of support that were
developed during Phase 1. This phase involved fewer meetings with the patient, as the
Support Specialist encouraged the patient to problem-solve with the help of community
resources and family members, and intervened only if the patient was receiving inadequate
support or if a crisis occurred. The overarching goal was to monitor and strengthen a
patient’s support network and skills. Main components of this phase include observing the
operation of the patient’s support network, mediating conflicts between the patient and
caregivers, supporting modification of the network as necessary, and encouraging the patient
to take more responsibility for their care.

In Phase 3, the Support Specialist helped the patient develop and implement a plan to
achieve long-term goals (e.g., employment, family reunification) and finalized the transfer of
responsibilities to caregivers and community providers. The overarching goal was to
terminate HiFi-CTI services with support network safely in place. Main components of this
phase included stepping back to ensure that supports could function independently,
developing and setting in mation a plan for long-term goals and hosting a meeting with the
patient and other supporters to mark final transfer of care.

Fidelity Assessment

We partnered with experts from the Center for the Advancement of Critical Time
Intervention (CACTI) to conduct the formal fidelity assessment of the intervention, as the
center had already developed a CTI Fidelity Scale which has been previously employed in a
number of other settings to evaluate the degree to which implementations follow CTI
principles (Conover & Herman, 2017; Shaw et al., 2017). However, the HiFi-CTI varied
from CTI in important ways, namely differences in intervention timeframe, geographic area
and number of Support Specialists. We therefore believed it would be necessary to modify
the CTI Fidelity Scale to account for these differences while still measuring how well HiFi-
CTI adhered to the core CTI principles. Since we were unable to find guidelines for how to
adapt an existing fidelity assessment for an evidence-based intervention to evaluate an
adaptation of the intervention, we instead worked directly with CACTI personnel to adapt
their CTI Fidelity Scale for HiFi-CTI using an iterative, collaborative process.

The adaptation began with an in-person training on the core CTI principles and existing
fidelity assessment tools delivered at CACTI for the fidelity assessment team leader. The
fidelity assessment team then reviewed each individual fidelity criterion to identify elements
that needed revision in order to adequately reflect HiFi-CT]I, our adapted version of CTI.
Following this initial review, we met with the HiFi study team to continue the review,
including identifying which of our data elements should be used to evaluate each of the
fidelity assessment items as our HiFi-CTI data collection tools differed from CTI data
collection tools. Over the course of four months we iteratively refined the HiFi-CTI fidelity
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assessment in collaboration with our CACTI partners prior to the start of the fidelity
assessment.

The final adapted fidelity assessment items for HiFi-CT1 are presented in Table 1. While we
made some slight changes to the original CTI Fidelity Scale to fit our intervention delivery,
we maintained the original CTI Fidelity Scale structure with individual fidelity items to
evaluate client-based, worker-based and team-based domains with each individual fidelity
item measuring one or two of the basic principles of CTI (Table 2).

The adaptation reflected the differences between CTI and HiFi-CTI. HiFi-CTI was 6 months
long, whereas the initial CT1 program was 9 months long. Thus, the number of meetings per
time period criteria was reduced to reflect the shorter timeline for HiFi-CTI. Additionally,
HiFi was conducted over a 5 county wide geographic area that was part of the catchment
area of the recruiting hospital, compared to the typical hyper-local delivery of CTI. As a
result, the number of community-based, in-person meetings with the patients required per
phase were modified to reflect the HiFi-CTI reliance on alternative forms of communication
for intervention delivery.

Finally, the HiFi-CTI program had only one Support Specialist, instead of the multiple
Support Specialists in many other CTI programs, so we modified the fidelity assessment
tools to reflect a single Support Specialist. As a result, the ‘Weekly Team Supervision’
fidelity item initially included a criterion outlining Support Specialist attendance to the
weekly team meetings when clients were discussed. However, in HiFi, our Support
Specialist was, by definition, present for all cases discussed (as she did all case
presentations), so we removed that criterion from the HiFi-Fidelity assessment. Similarly,
the Team-Based fidelity domain item focused on quality of fieldwork coordination initially
included criteria for regular communication between Support Specialists while in the field
was removed.

To ensure that our fidelity assessment would be less subject to random variation over time in
HiFi-CTI program implementation fidelity over time, we defined our fidelity assessment
period from 12/1/2017-6/1/2018 and reviewed 6-months of Support Specialist notes and
documentation, using the CACTI recommended sampling and scoring strategy for fidelity
assessments. As the fidelity assessment focused on the implementation of HiFi-CTI, we
restricted our study to patients in the intervention arm of our parent trial who were eligible
for HiFi-CTI.

For each individual item in the fidelity assessment, we used the pre-specified worksheets
developed by CACTI to assess how closely that specific item aligned with initial CTI goals
and practices, using separate worksheets for each fidelity item. For each item worksheet, we
followed the sampling strategy for that specific assessment item and reviewed the
appropriate documentation including: the Support Specialist’s encounter documentation,
progress notes, phase plans, phase-date forms, closing notes from the fidelity assessment
period, notes from a focus group with the lead investigators of the study, an interview with
the Support Specialist and observation of a weekly team supervision meeting (see Figure 1
for the data source for each fidelity item).
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Encounter documentation included date of contact, intervention phase of patient at the time
of the encounter, and location of contact. Progress notes for each encounter included a
description of meeting including a summary of the contact, any new goals set, social support
or service providers who attended, and plans for next steps in achieving the patient’s set
goals. Phase plans include the patient stated goals for the upcoming CTI phase. The phase-
date form indicated the patient’s current phase, Support Specialist’s impression of pattern of
progress, level of interest and how useful the patient found CTI for each phase separately.
Closing notes included a summary of the patient’s overall progress through CTI, description
of their engagement with the Support Specialist and specific goals met through CTI. Our
focus group was conducted with the Principal Investigator of the randomized trial, a Co-
Investigator with specific expertise in social work interventions who provided mentorship
and support to the Support Specialist and the trial’s Research Coordinator who managed the
Support Specialists day to day activities and reporting. As we only had one Support
Specialist, we conducted an interview with them instead of the typical focus group that other
CTI Fidelity Assessments have employed. To structure the focus group, interview and
meeting observation we used the pre-existing CTI Fidelity Scale facilitation guides which
included questions on challenges of intervention delivery, communication with other staff
and how well the interventionist followed CTI principles.

Using the formal fidelity assessment worksheets that had been adapted in consultation with
CACTI staff, abstracted data were compared to item-specific CACTI set goals and
benchmarks to calculate item-specific scores and the overall HiFi-CTI program fidelity score
(Table 1). For each item, a score was calculated by dividing the total number of criteria met
by the total number of criteria possible. Using the ‘Intake Assessment and Early
Engagement of Client’ fidelity item in the Client Based Domain as an example, we used the
dates of the fidelity assessment to identify 5 patients who completed Pre-CT] in the time-
frame of interest using the CACTI sampling strategy for that item. The number of patients
sampled for each HiFi-CTI fidelity assessment item was the same as in the CTI fidelity
assessment. We measured two items for each of the 5 sampled patients, 1) if there was > 1
meeting with the Support Specialist per month during the Pre-CTI phase, and 2) if the intake
assessment was dated during the Pre-CTI phase. The total number of points contributed by
each client (max 2) was added for all 5 patients, and then divided by 10 (the total number of
possible points for this item) to get the percentage of criteria that were met for this fidelity
item (see Table 1 for all fidelity items).

The overall program fidelity score was calculated by adding fidelity item scores for each
item and dividing by the total number of rated items. While each fidelity assessment item
was calculated using aggregate patient data, there was no patient-level fidelity score, only
item specific and overall program fidelity scores. Following the fidelity assessment, we
presented the findings to the HiFi-CTI study team along with recommendations for
improving specific fidelity assessment item scores.

Intervention Dose

Unlike some interventions, HiFi-CTI allows patients to determine their level of engagement
with the Support Specialist. As the fidelity assessment includes measures of patient
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engagement, enrolling many patients who elect to not participate in HiFi-CTI will result in a
reduced fidelity assessment score. We additionally created a measure for patient intervention
“dose” to allow a more granular examination of patient characteristics associated with
participation in HiFi-CTI. We were unable to identify standards for defining intervention
dose for CTI programs and related interventions in a literature review. Thus, to reflect the
wide variety of patient engagement in our study, we defined a continuous intervention dose
variable where each in-person contact or phone call during the 6-month intervention period
following pre-HiFi-CTI was counted as a contact with our Support Specialist and increased
the patient intervention dose by 1, with no upper limit. Our analysis of intervention dose was
restricted to intervention patients who had completed their 6 months of CTI as their dose
was liable to change up until the end of Phase 3.

Intervention patients who did not meet with or speak with our Support Specialist had an
intervention dose of 0. Text-messaging, emailing and social media messaging did not
contribute to increasing the intervention dose, as these methods of communication do not
easily facilitate the motivational interviewing and rich discussion that characterize CTI.
Although these methods of communication were not included in the dose calculation, they
did facilitate communication that led to contacts captured in our dose measure.

Following development of this dose measure, we used the distribution of dose to empirically
categorize patients into three groups to facilitate identification of patient characteristics
associated with HiFi-CTI engagement. The three groups were: intervention patients with no
dose (dose = 0), intervention patients with a low dose (1 = dose < 6) and intervention
patients with a high dose (dose = 7). Patients were grouped into one of these three groups
based on their intervention dose at the end of the 6-month period.

Data Analysis

Results

We tested for differences between intervention dose groups using the Fisher’s exact or one-
way ANOVA tests, as appropriate, for each individual and injury characteristic including
injury severity score and injury intent. Patient demographic and injury data were collected at
study enrollment using a detailed survey and chart abstraction. Study procedures were
approved by the University of Washington Human Subjects Division (Institutional Review
Board), and study participants provided informed consent for all study procedures. Analyses
were conducted in Stata 14 (StataCorp, 2015).

Fidelity Assessment

Using the adaptation of the CTI Fidelity Scale and rating system, the overall implementation
of the HiFi-CTI program was found to meet 70% of the HiFi-CT] fidelity items,
corresponding to a ‘well implemented’ program (Score of 1 = Not implemented, 2 = Poorly
implemented, 3 = Fairly Implemented, 4 = Well Implemented, 5 = Ideally Implemented)
(Figure 1). We observed some variability in the average scores for each fidelity assessment
domain. Client-based fidelity items had an average score of 3 (“fairly implemented’),
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worker-based fidelity items had an average score of 3, and team-based fidelity items had an
average score of 5 (“ideally implemented”).

Intervention Dose

There were 90 intervention patients who had completed HiFi-CT]I at the time of the fidelity
assessment and were therefore included in this analysis. On average, patients met with our
Support Specialist for HiFi-CTI intervention delivery 5 times during the 6-month
intervention period. Low dose patients had a median of 3 meetings during follow up
(Interquartile range [IQR]: 2-5), and high dose patients had a median of 14 meetings during
follow up (IQR: 8-17). There was no significant difference between intervention dose groups
with respect to age, race, employment, stable housing, injury intent, household income or
injury severity score. There was a greater proportion of males in the no intervention dose
and low intervention dose groups than in the high intervention dose group (100%, 86% and
73%, respectively; p< 0.01). Similarly, a greater proportion of no intervention dose and low
intervention dose patients reported an arrest in the year prior to study enrollment compared
to high intervention dose patients (84%, 72% and 53%, respectively, p= 0.03) (Table 3).

Discussion

Overall, the HiFi-CTI program was well implemented according to the principles and core
components of the CTI model and reflects an average of our lower client- and worker-based
fidelity items and high team-based scores. Our lower client scores reflect the large
proportion (34%) of intervention patients who did not respond to our Support Specialist and
so did not receive any intervention. Our lower worker-based scores were likely due to
differences in the information captured in the HiFi-CTI and CTI phase plan, progress notes
and closing notes. Rather than measure how well our Support Specialist was documenting
these notes based on initial HiFi-CTI expectations, we decided to use the CTI standards of
reporting for the fidelity assessment to prevent over-customization of the fidelity assessment
and ensure we were measuring how well HiFi-CTI implemented CTI.

However, there were additional changes made to HiFi-CTI program implementation between
the fidelity assessment training and when the fidelity assessment was conducted not
reflected in our fidelity process scores. During the fidelity assessment training, we realized
that the weekly team supervision measure was likely not being met and it was not tracked
formally. Initially, our Support Specialist would select the patients thought to need
discussion among the study team members. These clients were often selected when the
Support Specialist needed help thinking through strategies to address specific challenges, if
their case was particularly complex or if there was a major change in their case that changed
the Support Specialist’s approach. While this allowed greater focus on patients in crisis, it
resulted in infrequent discussion of other patients. Following the fidelity assessment training,
we began tracking which patients were discussed at each weekly meeting to calculate the
proportion of patients discussed per week and per month.

We additionally restructured our weekly meetings so that the Support Specialist had more
dedicated time allotted to discuss intervention patients and made it our goal to discuss,
however briefly, every intervention patient each month. In November 2017, the first month
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during which we tracked the proportion of patients discussed per month, we reviewed 69%
of patients. In December 2017, we reviewed 86%. By January 2018, we were reviewing
100% of patients every month. Our score of 5 for the weekly team supervision fidelity
assessment score is reflective of the integration of these changes. These changes allowed
both more opportunity for consistent oversight and increased opportunities to discuss
patients’ needs and service delivery issues.

Importantly, the process of conducting the fidelity assessment increased our program
implementation fidelity and changed practice. The assessment process re-focused our
attention on intervention oversight and monitoring, providing a level of scrutiny over
intervention fidelity that was typical at the start of our study but had lapsed over time. This
increased attention likely influenced implementation in other ways not captured in this
study, potentially by increasing contact attempts, or improved charting during the fidelity
assessment period. In addition, our selection of the fidelity assessment period may have
influenced our results, as there is often natural variation in intervention delivery over time.
Future studies could implement regular fidelity assessments to maintain high intervention
fidelity and ensure fidelity assessment findings are not reflective of temporal trends.

The assessment process also identified individual patient level factors that influenced overall
program implementation fidelity with lower client-based fidelity items, primarily driven by
patient desire to connect with our Support Specialist and engage with other community
supports and service providers. This directly impacted five of the seven client-based fidelity
assessment items (Figure 1). Our development of the intervention dose measure was a first
attempt to identify patients who might require more proactive engagement during the pre-
HiFi-CTI phase. This measure could be refined and employed in future CTI adaptions with
similar patient populations to improve patient engagement with the intervention.

Our patients changed their phone numbers frequently, moved frequently, and often did not
provide a home address or forwarding information. While this could be indicative of
houmelessness and instability, it may also reflect fear-driven systems avoidance, especially
amongst patients with an assault-related firearm injury. Assault patients in our study voiced
concern over their shooter attacking them again and discussed employing multiple strategies
to ensure their safety including changing their phone number, moving frequently and not
disclosing their location to family or friends. In addition, a greater proportion of patients
who reported an arrest in the past year had no intervention dose compared to patients with a
high intervention dose. Recent engagement in the criminal justice system may have also led
patients to eschew communication with our Support Specialist and study team for fear of
reporting illegal behavior to law enforcement. These behaviors increase the difficulty of
meeting regularly with the Support Specialist and increase likelihood of dropouts. Future
violence intervention programs, especially programs like HiFi-CTI that require many in-
person contacts among patients with firearm injuries, should proactively consider how to
structure their patient contacts to counteract systems avoidance. One strategy could include
adopting a ‘neighborhood storefront’ approach to the staff office, as was done in an early
CTI trial, where the office welcomes patients to drop in, have a snack and connect with a
CTI Support Specialist, even without an appointment (Conover et al., 1997). Having a
physical space where patients can come to reliably connect with study staff and receive
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services would provide a good alternative communication strategy for patients who do not
feel safe leaving contact phone numbers or addresses. This was attempted for HiFi, but the
space available was a conference room in the hospital, not an easily accessible space in the
community. It was never utilized by patients.

While conducting the fidelity assessment resulted in increasing weekly team supervision and
patient case discussion, the goals and components of the HiFi-CTI intervention remain
unchanged. Most importantly, we do not believe that those changes impacted our ability to
evaluate the HiFi study as variations in HiFi-CTI delivery would be functionally similar to
those observed in intervention delivery between patients during the course of the study.
While variation in HiFi-CTI delivery would impede our ability to examine the effect of a
single HiFi-CT]I intervention delivery scheme, we are still able to measure the efficacy of
treatment assignment with an intent-to-treat analysis. If the fidelity assessment did influence
intervention delivery or patient engagement with the Support Specialist (e.g. increased
frequency of client case discussion led to increased contact attempts and increased contacts),
that can be captured in a per-protocol-effect analysis that accounted for patient adherence to
the intervention using the number of contacts per phase. If any change in intervention
implementation was of concern given specific parameters of the intervention, future studies
could employ fidelity assessments regularly to maintain consistent intervention delivery.

This is one of the first fidelity assessments of a Social Work-informed intervention to have
been conducted exclusively amongst patients with firearm injuries, and the first adaptation
of the CTI program to this unique patient population. However, it should be noted that we
assessed fidelity at only one point in time. As a result, we are unable to determine if the
results observed would have differed had the assessment occurred during a different period
in the study. Future studies should consider implementing multiple fidelity assessments
conducted periodically to address this limitation. Additionally, the fidelity assessment for
HiFi-CTI had not been systematically tested for validity or reliability when it was
implemented. However, we collaborated closely with CACTI and made use of the pre-
existing fidelity assessment tool developed for CTI, which had been tested.

Discussion and Applications to Practice

Core to the National Association of Social Workers Code of Ethics is the importance of
using evidence-based practices when they are available (National Association of Social
Workers, 2017). In order to effectively apply those practices, fidelity assessment is critical to
ensure proper implementation and adherence. This ensures quality and guards against
implementation of adaptations of evidence-based programs which no longer contain their
critical core components. It can also offer insight into inconclusive study findings, as a
fidelity assessment conducted during the study period can identify which intervention
delivery components were not optimally implemented and might have influenced the overall
study findings. Finally, improvements in intervention fidelity that we implemented as a
result of fidelity assessment efforts conducted midway through our study demonstrates the
value of fidelity monitoring to ensure intervention quality in a randomized trial.
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Patients with firearm injuries are an especially vulnerable population, and social workers are
uniquely positioned to understand the social justice issues that are core to disparities in
firearm violence while providing appropriate support. Given the high workload of social
workers, program monitoring which includes regular review of all clients, as was
implemented with HiFi as a result of our fidelity assessment, may ensure fewer clients fall
through the cracks. Similarly, periodic fidelity assessments of ongoing programs may
provide timely opportunities to reallocate resources to ensure program goals are met at the
client, worker and team levels and ensure program fidelity is maintained as the delivery of
new interventions expand in the community.
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CTI Fidelity Rating Form for the Helping Individuals with Firearm Injuries Study Adapted CTI Intervention

Assessment - .
Domains Fidelity Measures Measures Score
Client-Based Intake Assessment and Measuring. In person meeting with patient and completion of the intake form. 5
Early Engagement of Assessed using: Support Specialist encounter documentation from contacts with
Client patients during pre-CTI that included a description of goal setting.
Community-Based Measuring. In person meetings, rather than phone calls, with the patient and their 3
Meetings community support.
Assessed using. Encounter documentation.
Intensive Phase 1 Measuring. Sufficient meetings with both patient and their community support 1
providers to support the initial intensity required of Phase 1.
Assessed using. Encounter documentation.
Stepping Back for Measuring. Sufficient meetings with both patient and their community support 1
Sustainability providers to support the transfer of care required of Phase 3.
Assessed using. Progress notes.
Phased Intervention Measuring. Transition between phases occurs when planned. 3
Assessed using. Progress notes and closing notes.
Time-Limited Measuring. The intervention does not last longer than 6 months past hospital 4
discharge.
Assessed using: Closing notes.
Few Dropouts Measuring. The Support Specialist’s engagement did not end earlier than 6 4
months following hospital discharge.
Assessed using. Closing notes.
Worker-Based Small Caseload Size Measuring: The Support Specialist's weighted * caseload is < 20. 5
Assessed using. Phase-Date Form
Quality of CTI Worker’s ~ Measuring. The Support Specialist conducted ongoing community assessments 5
Role and interventions in person, were available to patients and their community
supports, monitored relationships and encouraged communication between
patients and their community supports.
Assessed using. Support Specialist structured interview and Supervisor-
Coordinator focus group.
Quality of Phase Plans Measuring. Limited number of focus areas selected, reason for focus area 2
described and summary of prior efforts.
Assessed using. Phase Plans.
Quality of Progress Measuring. Sufficient detail on encounter documentation to identify type of 2
Notes contact (e.g. in-person, phone call), who the contact was with (e.g. patient,
community support, service provider), description of what was discussed,
emerging concerns and next steps.
Assessed using. Encounter documentation.
Quality of Closing Note Measuring. The Support Specialist had a final meeting with the client to discuss 1
the end of CTI and transfer-of-care.
Assessed using. Closing notes.
Team-Based Weekly Team Measuring. Weekly team discussions of patients that allow consistent review of 5
Supervision all cases each month.
Assessed using. Team Supervision Forms.
Quality of Supervision Measuring. Feedback from team members to the Support Specialist includes 5
positive feedback when activities are consistent with the CTI model and
alternative suggestions are offered when activities are inconsistent.
Assessed using. Weekly Team Meeting Observation Form
Quality of Fieldwork Measuring. Phase Date Form is distributed to team regularly and CTI 5

Coordination

documentation is reviewed with Support Specialist Supervisors regularly.
Assessed using. Support Specialist structured interview and Supervisor-
Coordinator focus group.

Total Fidelity score and rating: 70% of all fidelity items met. Well Implemented
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*

Fidelity Assessment Scoring System: if <40% of assessment components are met, the item receives a score of 1 and is rated as ‘Not
Implemented’, if between 41-54% of assessment components are met, the item receives a score of 2 and is rated as ‘Poorly Implemented’, if
between 55-69% of assessment components are met, the item receives a score of 3 and is rated as ‘Fairly Implemented’, if between 70-84% of
assessment components are met, the item receives a score of 4 and is rated as “Well Implemented’, and if >84% of assessment components are met,
the item receives a score of 5 and is rated as ‘ldeally Implemented’.

Ak
Patient caseload is weighted according to their progress through Phase 1, 2 and 3 as patients in Phase 1 require more intensive contact and
engagement than patients in Phase 2 or 3.

Note: Each score corresponds to the proportion of specific items met in the worksheet evaluation for each fidelity assessment item.
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Table 2:

The 12 Core Principles of the Critical Time Intervention (CTI)

CTI Principles

Description

1. Time-limited

2. Phased approach
3. Focused
4

. During transition

Care coordination
Decreasing intensity

Community-based

© N o O

Strengths-based

9. Familiarity with client
10. Continuity of care
11. Small caseloads

12. Weekly team supervision

The intervention should be no longer than 9 months.
There should be a pre-CTI phase followed by three phases of equal duration.
Each phase should focus on specific goals.

The intervention should occur during a period of transition in client’s lives that is the same for all clients in
program that is defined as ‘leaving from’ or ‘coming to’ (i.e. recurrent homelessness).

The intervention uses a phased linking process to connect clients to community-based services.
The intervention intensity decreases over time with each phase as community supports assume responsibility.
Meetings should occur within the client’s own community, not in the program office.

The intervention should use a strengths-based, recovery-oriented approach where the Support Specialists
conduct phase planning and goal setting via shared decision-making.

Each Support Specialist should establish familiarity with the client during pre-CT1 prior to beginning the
intervention.

Intervention continues throughout the 9-month intervention period with the CTI Support Specialist activities
tied to the linking process.

Each Support Specialist should have no more than 20 patients at a time. This should be calculated using a
weighted system to account for the varying intensity of support required in each of the three CTI phases.

The Support Specialists should have a weekly meeting led by an experienced clinician who can provide support

and troubleshoot case management approaches.
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Table 3:

Demographic Information by Intervention Dose Group

No Intervention Dose  Low Intervention Dose  High Intervention Dose Total

Characteristics N=31 N=29 N=30 N=90 p
Patient Age, yrs [X (SD)] 29.3(10.0) 31.7(11.0) 32.5(17.0) 31.1(13.0) 057
Male [N(%)] 31(100.0) 25(86.2) 22(73.3) 78(86.7) 0.1
Race [N(%)] 0.74
White 14(45.2) 11(37.9) 14(48.3) 39(43.8)
Black 14(45.2) 14(48.3) 10(34.5) 38(42.7)
Asian 0(0.0) 2(6.9) 2(6.9) 4(4.5)
Hawaiian/Pacific Islander 0(0.0) 1(3.4) 1(3.5) 2(2.3)
American Indian 3(9.7) 1(3.5) 2(6.9) 6(6.7)

Hispanic [N(%)] 3(9.7) 5(17.2) 5(16.7) 13(14.4)  0.65

Employment [N(%)] 0.53
Working 16(55.2) 19(65.5) 21(70.0) 56(63.6)

Laid Off 7(24.1) 4(13.8) 3(10.0) 14(15.9)
Student 1(3.5) 3(10.3) 3(10.0) 7(8.0)
Retired 0(0.0) 1(3.4) 0(0.0) 1(1.1)
Other 5(17.2) 2(6.9) 3(10.0) 10(11.4)

Stable Housing [N(%)] 0.3
Stable 19(63.3) 14(53.8) 24(80.0) 57(66.3)
Transitional 5(16.7) 7(26.9) 3(10.0) 15(17.4)
Unstable 6(20.0) 5(19.2) 3(10.0) 14(16.3)

Injury Intent [N(%)] 0.802
Assault 24 (77.4) 22 (75.9) 20 (66.7) 66(73.3)
Unintentional 5(16.1) 6 (20.7) 7(23.3) 18(20.0)
Undetermined 2 (6.5) 1(3.4) 3(10.0) 6 (6.7)

Patient Household Income [N(%)] 0.22
<$25K 13(61.9) 15(62.5) 10(40.0) 38(54.3)
25-50K 7(33.3) 5(20.8) 6(24.0) 18(25.7)
50-100K 1(4.8) 3(12.5) 6(24.0) 10(14.3)
>100K 0(0.0) 1(4.2) 3(12.0) 45.7)

Injury Severity Score [X (SD)] 8.8(9.0) 11.8(16.0) 11.9(15.0) 10.8(10.0)  0.32

Arrested in Past Year [N(%)] 26(83.9) 21(72.4) 16(53.3) 63(70.0)  0.03

Abbreviations: SD: Standard Deviation; Missing information: Race (n=1), Employment (n=2), Marital Status (n=23), Income (n=20), Arrest in
prior year (n=1), ISS (n=12).

Note: Data presented in Table 2 were collected when patients initially enrolled in the Helping Individual’s with Firearm Injuries study. P values
were obtained using Fisher’s exact text for categorical variables or one-way ANOVA tests for continuous variables. Stable housing includes
individuals living in a private home, private apartment, or other dwelling (e.g. trailer) who indicated that the dwelling was their address.
Transitional housing includes individuals living in a private home, private apartment, or other dwelling (e.g. trailer) who indicated that the dwelling
was not their address. Unstable housing includes individuals who indicated that they were couch surfing, homeless, or in a shelter.
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