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The 12-Month Effects of the Trauma Collaborative
Care Intervention

A Nonrandomized Controlled Trial

Major Extremity Trauma Research Consortium (METRC)*

Background: Studies have suggested that patient-centered collaborative care in the early phases of recovery may assist
providers and patients in managing the multifactorial consequences of injury and may lead to better outcomes. This
cluster-controlled trial, conducted at 12 U.S. Level-l trauma centers, was designed to evaluate the impact of the Trauma
Collaborative Care (TCC) program on 1-year outcomes following severe musculoskeletal injury.

Methods: Patients with high-energy orthopaedic trauma requiring surgical fixation were prospectively enrolled. Six sites
implemented the TCC intervention as well as the Trauma Survivors Network (TSN), and the other 6 sites provided the
standard of care. Participants were followed for 1 year, and a composite primary outcome measure composed of the Short
Musculoskeletal Function Assessment (SMFA) Dysfunction Index, Patient Health Questionnaire-9 (PHQ-9), and Post-
traumatic Stress Disorder Checklist (PCL) was assessed. A 2-stage, Bayesian hierarchical statistical procedure was used
to characterize treatment effects. Sensitivity analyses were conducted to account for an error in the delivery of the
intervention.

Results: There were 378 patients enrolled at 6 trauma centers implementing the TCC program, and 344 patients
enrolled at 6 trauma centers providing usual care. Patient utilization of treatment components varied across the inter-
vention sites: 29% of patients in the intervention group received all 5 key components (TSN handbook education, peer
visits, recovery assessment, and calls before and after recovery assessment). Posterior estimates of the intention-to-treat
effect suggested that the intervention did not have an appreciable effect: the odds of the composite outcome for the TCC
group increased by 5% (95% credible interval, —40% to 63%). The estimates of the effect of receiving all 5 key intervention
components were similar.

Conclusions: Despite prior work showing early positive effects, this analysis suggests that the TCC program as delivered
did not have positive effects on patient outcomes at 1 year. It is not known whether programs that improve compliance or
target specific subgroups would better meet the psychosocial needs of trauma survivors.

Level of Evidence: Therapeutic Level Il. See Instructions for Authors for a complete description of levels of evidence.

stantial improvements in the delivery of trauma care

in the acute setting, patients with severe orthopaedic
injuries often experience long-term physical, psychological,
and social consequences'™. Previous studies have demonstrated
that, when unmanaged, the development of symptomatic pain,
depression, and posttraumatic stress disorder (PTSD)*" early in
the recovery process predicts poor long-term outcomes™",
although numerous other symptoms and risk factors may also
play a role. These results suggest that patients sustaining severe

orthopaedic trauma may benefit from interventions in the early

Trauma is a major cause of disability. Despite sub-

phases of recovery addressing the psychosocial needs of patients
and families.

Various models of intervention are designed to meet
the complex psychosocial needs of patients with trauma'’,
including intensive interventions matched to patient needs'**.
The Trauma Collaborative Care (TCC) intervention, guided by
the Collaborative Care and Chronic Care Models**, was devel-
oped to provide a comprehensive framework for patients and
providers managing recovery in the orthopaedic trauma setting.
The TCC empbhasizes the need for patients to be engaged in their
recovery and stresses the importance of addressing psychosocial

*A list of the Major Extremity Trauma Research Consortium (METRC) members is included in a note at the end of the article.

Disclosure: The Disclosure of Potential Conflicts of Interest forms are provided with the online version of the article (http://links.lww.com/JBJS/H202).

A data-sharing statement is provided with the online version of the article (http://links.lww.com/JBJS/H204).

J Bone Joint Surg Am. 2022;00:1-9 e http://dx.doi.org/10.2106/JBJS.22.00475

Copyright © 2022 by The Journal of Bone and Joint Surgery, Incorporated. Unauthorized reproduction of this article is prohibited.


http://links.lww.com/JBJS/H202
http://links.lww.com/JBJS/H204

THE JOURNAL OF BONE & JOINT SURGERY - JBJS.ORG
VOLUME 00-A - NUMBER 00 - AUGUST 23, 2022

factors that may influence long-term outcomes™. The TCC expands
the programs and services provided by the Trauma Survivors Net-
work (TSN), which includes evidence-based interventions:
peer visitation, patient education, a self-management pro-
gram, and peer support'®.

These analyses present the impact of the TCC program
on outcomes at 1 year following the injury. Access to the TCC
program was hypothesized to result in lower rates of poor
function, depression, and PTSD.

Materials and Methods
In this cluster-controlled trial, the outcomes of study par-
ticipants at 6 trauma centers implementing the TCC program
were compared with those of participants at 6 centers providing
usual care. The study design was previously described”. The pro-
tocol was approved by the institutional review boards of the study
coordinating center, the 12 participating centers, and the U.S.
Department of Defense Human Research Protection Office. The
study was registered at ClincalTrials.gov (NCT01907893).
Patients with at least 1 major orthopaedic injury (de-
noted by an Abbreviated Injury Scale [AIS] score of =3)
resulting from a moderate to high-energy mechanism and
requiring surgical intervention were eligible for the study.
Detailed eligibility requirements and consent procedures
were previously described®. At intervention sites, the TCC
program was initiated following consent. Participants in the
intervention arm completed a recovery assessment at
6 weeks, which was administered by the TSN coordinators
(TSN-Cs) as part of the TCC program. Participants in the
control arm received a call at 6 weeks following discharge to
complete the same battery of questions but did not receive
feedback or additional follow-up. Follow-up interviews were
conducted by telephone by an independent survey research
firm at 6 and 12 months after the injury. Recruitment was
completed between July 2013 and December 2014.

Intervention

The TCC was a multicomponent, patient-focused intervention
delivered by a TSN-C. Key components have been previously
described®. All centers delivering the intervention also had a TSN
program that was run by the TSN-Cs available to all hospital
patients with trauma. During the inpatient stay, the TSN-C
offered patient and family education, introduced TSN services,
and offered peer support visits. Following discharge, in order to
identify recovery challenges and guide the development of a
personalized recovery plan, the TSN-C conducted a 6-week
recovery assessment with the patient. Surgeons were edu-
cated to encourage patients to take action based on their
recovery plan. The recovery plan included peer support, self-
management information and resources, or referral for addi-
tional mental health services as options. Patients and families
utilized each program component based on their needs and
preferences. To facilitate patient engagement, the TSN-C offered
patient coaching calls. The control sites agreed not to implement
any additional related services, such as PTSD screening, for the
duration of the study.
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Primary and Secondary Outcomes

The primary study outcome was a binary composite outcome
based on clinically meaningful impairment in any one of the
following domains: patient-reported function (Short Muscu-
loskeletal Function Assessment [SMFA] Dysfunction Index
[with a cut-point of >27])**, depression (Patient Health
Questionnaire-9 [PHQ-9] score [with a cut-point of >9])*%,
and PTSD (standard PTSD Checklist [PCL], Civilian Version
score [with a cut-point of >35])”; these cut-points are stan-
dardized in the literature but were not specifically stated in our
study outcomes on ClinicalTrials.gov. A binary composite out-
come was chosen, as previous research has indicated that ortho-
paedic trauma impacts multiple domains and poor outcomes on
any of these domains are associated with poor long-term return to
work and participation in life activities"™. The primary composite
outcome and the composite measures examined individually, as
well as the SMFA Bother Index™, are reported here. We studied
several other outcomes in our original study and those secondary
outcomes will be reported in another article.

Participant engagement with the TCC program was logged
by the TSN-Cs, who documented each interaction with the par-
ticipant in a central database. Treatment fidelity was ensured
through standardized training of the TSN-Cs, the development of
an implementation manual of operations, and site visits with staff
involved in program delivery. Investigators and TSN-Cs worked
closely with hospital leadership to ensure that the delivery of all
elements of the TSN was possible, and the coordinators partici-
pated in biweekly calls to discuss implementation challenges. The
TSN-Cs also participated in 2 booster training sessions over the
course of the program.

Statistical Analysis

The intention-to-treat effects of the TCC on the primary com-
posite outcome at 12 months, as well as on the secondary
individual measures, were evaluated using a 2-stage statistical
procedure. This approach allowed us to account for clustering
within sites and for differences in site-level baseline charac-
teristics (see the Statistical Appendix for details). The same
analytical approach was used in prior research evaluating the
early effects of the TCC®. The first stage computed the stan-
dardized estimates (and the variance-covariance matrix) of the
probability of the outcome at each site. This was to ensure that
the differences in probabilities observed across sites are not
attributable to observed variability in patient characteristics at
baseline. The second stage used the results of the first stage as
input into a Bayesian meta-analytic hierarchical model to com-
pute the overall effects of the TCC across sites. Posterior medians,
95% highest posterior density credible intervals, and posterior
probabilities of beneficial treatment effects are reported.

The effect of full receipt of all intervention components
was also estimated. This analysis estimates the treatment effect
had all intervention patients, contrary to fact, received the 5
components of the intervention (i.e., TSN handbook educa-
tion, peer Vvisits, recovery assessment, and calls before and after
recovery assessment). The inference for a full receipt of inter-
vention effects involves a similar 2-stage approach as that used
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for intention-to-treat effects, with the exceptions that the re-
gression model in the first stage is augmented with 5 indicator
variables, 1 for the actual receipt of each component, that each
interacted with a TCC site indicator, and that the second stage
uses this augmented regression model (see the Statistical Appendix
for details). Multivariate imputation by chained equations (MICE)
with the random forest imputation method was used to impute
missing values in the baseline covariates, creating 10 imputed data
sets. Statistical analyses were performed using R, version 3.4.2 (R
Project for Statistical Computing).

Sensitivity analyses were conducted to address an error
that occurred in providing PTSD feedback to patients after the
recovery assessment at 6 weeks after discharge. In the first
sensitivity analysis, we examined the effect of the intervention
stratified by reported or actual PCL categorizations at the
recovery assessment. In the second sensitivity analysis, we
examined the effect of the intervention stratified by the risk of
PTSD.

Source of Funding

The study was funded by a grant from the Department of
Defense Congressionally Directed Medical Research Program
(W8XWH-10-2-0090). The sponsor had no role in the design
or conduct of the trial; the collection, management, analysis, or
interpretation of the data; or the preparation, review, or approval
of the manuscript for submission.

Results

he screening, enrollment, and follow-up, as well as the

baseline characteristics of 896 patients enrolled in the TCC
study, have been described previously”. Except for education
(60% of the controls had some college compared with 44% in
the intervention group), the control and intervention groups
were shown to be similar on key characteristics®. Among the
896 patients, 722 patients (81%) had the 12-month assessment
within a visit window that spanned from 323 to 449 days after
the injury; 378 patients enrolled at 6 trauma centers im-
plementing the TCC program, and 344 patients enrolled at 6
trauma centers providing usual care. The mean assessment
time (and standard deviation) was 373.4 + 22.5 days for the
intervention group and 368.7 + 21.2 days for the control group.
Table I shows differences in baseline characteristics between
patients with 12-month outcome data and those without it
because they either did not return for that follow-up (13%) or
returned outside the designated time window (6%). Patients
with missing data or data collected outside of the allowable
follow-up window were more likely to be younger, be less
educated, have non-private insurance, have no comorbidities,
use tobacco, and have thoracic or spinal injuries.

There was substantial variability in the receipt of inter-
vention components, as shown in Table II. The use of the early
intervention components among patients in the intervention
group with 12-month data (n = 378) ranged from 91% receipt
of the recovery assessment to 56% receipt of a peer visit. This
variation in utilization of intervention components was observed
across all 6 intervention sites: TSN handbook (35% to 100%),

THE 12-MONTH EFFECTS OF THE TRAUMA COLLABORATIVE CARE
INTERVENTION

peer visit (36% to 82%), early coaching calls (46% to 92%),
coaching calls during recovery assessment (80% to 98%), and
coaching calls after recovery assessment (62% to 73%). Only 29%
of patients in the intervention arm received all 5 components
(range across sites, 13% to 54%).

Table III shows the results of the intention-to-treat and
full-receipt-of-intervention analyses for the composite primary
outcome and the secondary individual measures; treatment
effects are represented on an odds ratio scale (as the presence of
the outcomes is undesirable, <1.0 favors TCC, >1.0 favors
control). Site-specific estimates of the probability of each out-
come can be found in Appendix A.

The posterior estimate of the intention-to-treat effect for
the primary composite outcome was 1.05, suggesting a clini-
cally unimportant benefit of the control group. The estimated
intention-to-treat effects on the individual components were
0.99 for function, 1.27 for depression, and 1.16 for PTSD; and
for the SEMA Bother Index, the estimated effect was 0.95. The
associated 95% credible intervals included 1.0 for all outcomes;
the highest posterior probability of benefit of the TCC for these
outcomes was 59%.

The estimated effects of full receipt of the components of
the intervention were the same as above or less favorable to the
TCC, although all credible intervals again included 1.0.

As part of their initial coaching assessment, the patients
in the intervention arm received information on the level of
PTSD symptoms and a recommendation for action, as well as
feedback on 8 other risk or protective domains. After the
completion of the study, an error in the coding of the feedback
portion of the recovery assessment was discovered, resulting in
consistent underscoring of the PCL domain of the tool for 298
of the 397 participants in the intervention arm who completed
the assessment. These participants received feedback that un-
derreported their actual level of PTSD symptoms, and, of these
individuals, 28% were incorrectly told that no further action
was indicated (see Appendix B). No other domains of the
recovery assessment were impacted.

In Appendix B, we report on sensitivity analyses to evaluate
the effect of this error on our study findings. Drawing conclusions
from the first sensitivity analysis is challenging because partici-
pants with more severe PTSD were more likely to receive
inaccurate feedback. The second sensitivity analysis suggested
generally worse effects for participants at low and medium risk
for PTSD and generally better effects for participants at high
risk for PTSD.

Discussion

his study shows the impact of the TCC program on 1-year

outcomes. Results did not show that the TCC had a mean-
ingful impact on patient outcomes at 1 year when compared
with the control group. A previous report showed that the TCC
program had a small but positive effect on the outcomes of
depression, pain, PTSD symptoms, and self-efficacy at 6 weeks™.
Another study of the impact of the stand-alone TSN program,
which did not include the collaborative care and risk assessment
components of the intervention, observed a significant reduction
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TABLE | Baseline Characteristics in Patients with and without 12-Month Outcomes

With 12-Month Without 12-Month
Overall (N = 896) Outcome (N = 722) Outcome (N =174)
Sociodemographic characteristics
Age* (yr) 38.2+125 39.1 +12.7 34.6 +10.8
18 to 24 yrt 162 (18%) 129 (18%) 3 (19%)
25 to 34 yrt 217 (24%) 158 (22%) 9 (34%)
35 to 44 yrt 199 (22%) 154 (21%) 5 (26%)
45 to 54 yrt 210 (23%) 181 (25%) 29 (17%)
55 to 60 yrt 108 (12%) 100 (14%) 8 (5%)
Gendert
Male 585 (65%) 465 (64%) 120 (69%)
Female 311 (35%) 257 (36%) 54 (31%)
Race or ethnicityt
Hispanic 87 (10%) 67 (9%) 20 (11%)
Non-Hispanic non-white 188 (21%) 157 (22%) 31 (18%)
Non-Hispanic white 621 (69%) 498 (69%) 123 (71%)
Educationt
Less than high school 11 (1%) 11 (2%) 0 (0%)
High school or GED¥ 416 (46%) 316 (44%) 100 (57%)
Some college or higher 464 (52%) 391 (54%) 73 (42%)
Refused to answer or unknown 5 (1%) 4 (1%) 1 (1%)
Usual major activityt
Working 649 (72%) 515 (71%) 134 (77%)
Going to school 54 (6%) 7 (7%) 7 (4%)
Taking care of house 70 (8%) 0 (8%) 10 (6%)
Other 123 (14%) 100 (14%) 23 (13%)
Health insurancet
None 192 (21%) 141 (20%) 1 (29%)
Medicaid 144 (16%) 110 (15%) 4 (20%)
Private 418 (47%) 352 (49%) 6 (38%)
Other 138 (15%) 116 (16%) 22 (13%)
Unknown 4 (<1%) 3 (<1%) 1 (<1%)
Marital statust
Married (or cohabiting) 361 (40%) 299 (41%) (36%)
Never married 372 (42%) 291 (40%) (47%)
Widowed, divorced, or separated 161 (18%) 131 (18%) (17%)
Refused to answer or unknown 2 (<1%) 1 (<1%) (1%)
Self-efficacy* (0 to 60) 43.6 +12.5 43.8 +12.2 43.0 +13.7
Refused to answer, unknown, or missingt 38 (4%) 29 (4%) 9 (5%)
Patient Activation Measuret
Disengaged and overwhelmed 49 (5%) 39 (5%) 10 (6%)
Becoming aware, but still struggling 93 (10%) 4 (10%) (11%)
Taking action 394 (44%) 312 (43%) (47%)
Maintaining behaviors and pushing further 349 (39%) 288 (40%) (35%)
Refused to answer, unknown, or missing 11 (1%) 9 (1%) (1%)
Multidimensional Scale of Perceived Social Support* 72.0+11.4 722 +11.2 70.9 +12.0
Low acuityt 35 (4%) 28 (4%) 7 (4%)
Moderate acuityt 216 (24%) 170 (24%) 46 (26%)
High acuityt 643 (72%) 522 (72%) 121 (70%)
continued
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TABLE | (continued)

With 12-Month Without 12-Month
Overall (N = 896) Outcome (N = 722) Outcome (N =174)
Missingt 2 (<1%) 2 (<1%) 0 (0%)
Preinjury health history
Veterans RAND-12
Overall health statust
Excellent 254 (28%) 212 (29%) 42 (24%)
Very good 322 (36%) 257 (36%) 65 (37%)
Good 209 (23%) 159 (22%) 50 (29%)
Fair 90 (10%) 75 (10%) 15 (9%)
Poor 21 (2%) 19 (3%) 2 (1%)
Physical Component Summary* 51.5+9.9 51.2+£10.1 52.7 +8.8
Mental Component Summary* 53.2 +10.6 53.2 +10.5 53.1 +10.9
Body mass index* (kg/m?) 295+7.2 29.7+7.1 29.0+7.8
<25 kg/m?3t 253 (28%) 196 (27%) 57 (33%)
25 to 30 kg/m2t 304 (34%) 244 (34%) 60 (34%)
31 to 35 kg/m2t 166 (19%) 133 (18%) 33 (19%)
>35 kg/m2t 173 (19%) 149 (21%) 24 (14%)
No. of major comorbiditiest
0 460 (51%) 358 (50%) 102 (59%)
1 252 (28%) 204 (28%) 48 (28%)
>2 184 (21%) 160 (22%) 24 (14%)
Tobacco uset
Current use 340 (38%) 257 (36%) 83 (48%)
Former use 176 (20%) 141 (20%) 35 (20%)
No use 376 (42%) 321 (44%) 55 (32%)
Refused to answer or unknown 4 (<1%) 3 (<1%) 1 (1%)
Injury and treatment characteristics
Mechanismt
Motor vehicle and occupant 369 (41%) 289 (40%) 0 (46%)
Motor vehicle and bicyclist or pedestrian 122 (14%) 99 (14%) 23 (13%)
Motor vehicle and motorcyclist 178 (20%) 144 (20%) 4 (20%)
Fall 132 (15%) 113 (16%) 19 (11%)
Firearm 31 (3%) 24 (3%) 7 (4%)
Other 64 (7%) 53 (7%) 11 (6%)
Injuries (AIS >3), by typet
Head 177 (20%) 136 (19%) 41 (24%)
Face 67 (7%) 48 (7%) 19 (11%)
Neck 12 (1%) 9 (1%) 3 (2%)
Thorax 346 (39%) 264 (37%) 82 (47%)
Abdomen 203 (23%) 156 (22%) 47 (27%)
Spine 243 (27%) 184 (25%) 59 (34%)
Upper extremity 388 (43%) 318 (44%) 70 (40%)
Lower extremity 828 (92%) 668 (93%) 160 (92%)
Unspecified 8 (1%) 7 (1%) 1 (1%)
Injury Severity Score* (points) 16.8 + 10.2 16.5 + 10.0 18.3+11.0
<13 pointst 365 (41%) 299 (41%) 66 (38%)
13 to 17 pointst 192 (21%) 158 (22%) 34 (20%)
18 to 24 pointst 167 (19%) 140 (19%) 27 (16%)
continued
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With 12-Month Without 12-Month
Overall (N = 896) Outcome (N = 722) Outcome (N =174)
25 to 34 pointst 129 (14%) 95 (13%) 34 (20%)
>35 pointst 43 (5%) 30 (4%) 13 (7%)
Length of hospital stay* (days) 12.2 +10.5 11.8 + 10.0 13.6 + 12.2
<7 dayst 254 (28%) 208 (29%) 6 (26%)
7 to 13 dayst 387 (43%) 313 (43%) 74 (43%)
14 to 20 dayst 145 (16%) 123 (17%) 2 (13%)
>21 dayst 110 (12%) 78 (11%) 2 (18%)
Had intensive care unit stayt
Yes 370 (41%) 294 (41%) 76 (44%)
No 526 (59%) 428 (59%) 98 (56%)
No. of operating room trips* 2.6 +2.6 2.5+2.6 28+2.8
*The values are given as the mean and the standard deviation. tThe values are given as the number of patients, with the percentage in
parentheses. ¥GED = general equivalency diploma.

in depression at 6 months®. However, based on the results
reported here, these early positive impacts were not observed
at the 12-month follow-up.

It is surprising that evidence-based strategies, including
the TSN*, self-management”, and collaborative care models™*,
that have individually demonstrated efficacy were not efficacious
when offered as a set of optional services. One factor that may
have undermined the impact of this program was the highly
variable and generally low utilization of TCC services, although
the negative results observed in the full-receipt-of-intervention
analysis suggest that this effect may have been limited. Although
96% of participants with follow-up data received at least 1 service,
only 29% of the population received all 5 core services. Although
study participants were not required to use all TCC services, they
were encouraged to do so through the recovery assessment and
coaching sessions. Low utilization of all services in this cohort
replicates previous reports™” indicating that the use of various
TCC services varies among participants. Previous studies in this

population found that there are unmet needs for support and
mental health services”. Commonly reported barriers to psy-
chosocial service utilization are the lack of support for using
services, a low perceived need for psychosocial care, stigma, and
limited resources™*. Although patient stakeholders were actively
engaged in the design of this program, further studies on the
delivery of this class of intervention with input from patients and
families may improve uptake. In implementation science, the
impact of low intervention uptake on study outcomes is termed a
type-III error. This type-III error is an inaccurate conclusion that a
program is ineffective because of the failure of the intervention to
be delivered as designed”. The current study results, paired with
low program use by study participants, suggest that we still do not
fully understand the impact of the program on patients with
orthopaedic trauma.

There is a need for alternative strategies to improve long-
term outcomes of patients following orthopaedic trauma. One
approach would be to use risk stratification strategies. Castillo

TABLE Il Use of Intervention Components Among Intervention Patients with 12-Month Outcomes (N = 378)*

Intervention
Patient Group Site G Site H Site | Site J Site K Site L

Intervention Services (N =378) (N =93) (N =58) (N =55) (N =90) (N =45) (N =37)
TSN handbook 291 (77%) 93 (100%) 6 (62%) 19 (35%) 74 (82%) 33 (73%) 36 (97%)
Peer visit 211 (56%) 6 (82%) 9 (50%) 24 (44%) 38 (42%) 16 (36%) 28 (76%)
Early call 245 (65%) 6 (82%) 4 (59%) 30 (55%) 41 (46%) 30 (67%) 34 (92%)
Recovery assessment 345 (91%) 1 (98%) 0 (86%) 44 (80%) 81 (90%) 43 (96%) 36 (97%)
Post-recovery assessment calls 259 (69%) 3 (68%) 6 (62%) 37 (67%) 63 (70%) 33 (73%) 27 (73%)
Received all 5 services 108 (29%) 5 (48%) 6 (28%) 7 (13%) 12 (13%) 8 (18%) 20 (54%)

*The values are given as the number of patients served, with the percentage in parentheses.
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TABLE Ill Results of the Intention-to-Treat Analysis and Estimated Effect If All Patients Had Received All Components of the Intervention

Treatment Effect

Posterior Probability of

12-Month Outcomes Groups Probability* Odds Ratiot Beneficial Treatment Effect
Composite outcomes Control§ 0.68 (0.60, 0.75) Reference
Intervention# 0.69 (0.61, 0.76) 1.05 (0.60, 1.63) 42.51%
Full intervention** 0.72 (0.61, 0.81) 1.18 (0.56, 2.02) 28.81%
SMFA Dysfunction Index > 18.2 Control 0.65 (0.57, 0.72) Reference
Intervention 0.65 (0.56, 0.73) 0.99 (0.55, 1.53) 52.51%
Full intervention 0.69 (0.59, 0.79) 1.21 (0.60, 2.03) 25.48%
SMFA Bother Index > 23.7 Control 0.53 (0.45, 0.61) Reference
Intervention 0.52 (0.44, 0.60) 0.95 (0.57, 1.45) 58.82%
Full intervention 0.54 (0.43, 0.65) 1.03 (0.55, 1.68) 46.02%
Depression (PHQ-9) > 9 Control 0.29 (0.22, 0.37) Reference
Intervention 0.34 (0.27, 0.41) 1.27 (0.72, 1.96) 16.09%
Full intervention 0.36 (0.26, 0.46) 1.37 (0.68, 2.28) 13.53%
PTSD (PCL) > 35 Control 0.38 (0.31, 0.46) Reference
Intervention 0.42 (0.33, 0.51) 1.16 (0.66, 1.81) 27.30%
Full intervention 0.42 (0.30, 0.54) 1.16 (0.57, 1.93) 29.92%

effect if patients had received all components of the intervention.

*The values are given as the probability, with the 95% credible interval in parentheses. tThe values are given as the odds ratio, with the 95%
credible interval in parentheses. $The composite outcome is defined to be positive if SMFA Dysfunction Index > 18.2 or SMFA Bother Index > 23.7
or Depression (PHQ-9) > 9 or PTSD (PCL) > 35; the composite outcome would be missing if any of the 4 items is missing. §Control indicates
treatment as usual. #Intervention indicates TSN handbook education, peer visits, coaching calls to be delivered after admission and prior to
6-week recovery assessment, recovery assessment, and post-recovery assessment calls. **Full intervention indicates the estimate of the

et al. reported that patients with trauma can be effectively
stratified into risk categories early in the course of recovery".
This risk stratification could guide the allocation of psycho-
social support services. The result of our second sensitivity
analysis suggested generally worse effects for those at low and
medium risk for PTSD and generally better effects for those at
high risk for PTSD. Although these analyses suggest the pos-
sibility of using risk assessment to tailor interventions to sub-
groups, the sample sizes are too small to reliably inform the
deployment of scarce resources available to trauma systems for
these types of services.

These results must be considered in light of several
important limitations. A cluster randomized design was pre-
cluded because some sites had previous experience in im-
plementing the TSN, resulting in an imbalance in the intervention
and control groups. Patients in the intervention cohort were less
educated, with 44% having some college compared with 60% of
patients in the control cohort. Although efforts were made to
balance the sites and participants and to control for key variables,
unobserved covariates, such as access to psychosocial services
and community resources, and residual confounding remain
possible sources of bias. Historical trends at a regional or site
level, as well as cointerventions, may have occurred and may
have been missed despite our efforts to monitor sites throughout
the study. Expectation effects due to the awareness of study

assignment by clinicians and research staff at participating hos-
pitals were an additional potential source of bias, as they could
have influenced care. However, it is less likely that they would have
influenced outcomes, as they were collected by an independent
research organization.

The error in the delivery of feedback on the PTSD
assessment and the recommendation for action at the time of
the recovery assessment may have impacted the study out-
comes and may have potentially biased results toward the null
hypothesis. When the error was discovered, the study team
developed and implemented a mitigation plan, which was
approved by the institutional review boards at all partici-
pating centers. We also conducted sensitivity analyses to
understand the impact of this error. The net effect of these
efforts was a delay in the reporting of the study results. Due
to small strata-specific sample sizes and confounding, it is
not possible to draw definitive conclusions about whether
the intervention had differential effects on 1-year outcomes
based on PTSD risk subgroups.

Despite showing early positive effects at 6 weeks™, the
results of this analysis did not support our hypothesis that
the TCC program would result in lower rates of poor func-
tion, depression, and PTSD. Rather, the findings suggest that
the TCC as delivered does not have appreciable effects on
1-year outcomes in this patient population. Given the resource
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intensity of this comprehensive intervention, alternative models
need to be explored to address the psychosocial challenges of
individuals following orthopaedic trauma.

Appendix

@ Supporting material provided by the authors is posted
with the online version of this article as a data supplement

at jbjs.org (http://links.lww.com/JBJS/H203). =
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