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Overview

1) Theoretical considerations: Comparative health 
care system level integration of pragmatic trial and 
implementation science frameworks

2) TSOS pragmatic trial results: Reducing PTSD 
symptoms for injured patients, including firearm 
injury survivors, at US Trauma Centers

3) Preview of American College of Surgeons injury 
psychological sequelae screening and referral policy 
requirement



Theoretical Considerations: Integrating Pragmatic 
Trial & Implementation Science Approaches

Pragmatic 
Trials

Implementation 
Science



Potential Integration: Pragmatic trials can 
strive to have a targeted policy impact

Pragmatic trials are… 

“Designed for the primary 
purpose of informing decision-
makers regarding the 
comparative balance of 
benefits, burdens and risks of a 
biomedical or behavioral health 
intervention at the individual or 
population level.”



Potential Integration: Implementation 
Science Focused on Accelerating Research to 

Practice Translation 



Potential Integration: Pragmatic Trial Results Can Influence 
Practice Change by Targeting Health Care System Policy

Pragmatic 
Trials

Implementation 
Science



Catalyzing Research to Practice Translation by 
Honing Effectiveness-Implementation Hybrid 

Pragmatic Trials to Target Health Care System Policy 

• A comparative health care 
systems conceptual 
framework

• Effectiveness results 
directly target health care 
system level policy 
requirements for screening 
and intervention

• Planned end-of-study 
policy summit facilitates 
research-to-practice 
integration within 5-year 
grant cycle



TSOS Study Team Hybrid Pragmatic 
Clinical Trials & American College of 

Surgeons Committee on Trauma Policy



• 1976 1st Book 

• 2006 “Green Book”

• 2014 “Orange Book”



Alcohol 
Requirement
Universal Screening & 

Intervention Mandate at 
Level I & II trauma centers

Verification Site Visit by
College Every 3 Years



TSOS UH3 Nationwide Trauma Center Survey 
(322/627; 51% Response)

≥ 95% of 
responding 
trauma centers  
report screening/ 
intervening for 
alcohol

95%

5%

Screening for Alcohol Not Screening for Alcohol



PTSD Guidance
Contains guideline-level 

recommendation for PTSD 
screening, intervention, and 

referral 



TSOS UH3 Nationwide Trauma Center Survey 
(322/627; 51% Response)

27.2% of 
responding trauma 
centers report 
currently screening 
for PTSD 

27%

73%

Screening for PTSD Not Screening for PTSD



A Comparative Health Care Systems 
Framework: TSOS Australia

• Current dissemination of TSOS intervention to Melita 
Giummarra and team in Melbourne, Australia

• In Australia, no capacity to target acute care policy

• TSOS Australia is in a “help it happen” rather than a “make it 
happen” health care system implementation context



A Comparative Health Care Systems Framework: 
NICE Guidelines & NHS Practice in the United 

Kingdom



Additional Examples of Pragmatic Trials 
Directly Targeting Health Care System Level 

Policy/Practice Change 

• NIH Collaboratory ABATE and REDUCE team trials influence 
ICU bacterial decolonization practice

• NIH Collaboratory Grand Rounds Jan. 2019, Dublin et al 
Kaiser Permanente gestational diabetes screening de-
implementation

• NIMH RAISE trial “deployment focused” approach



TSOS Effectiveness-Implementation 
Hybrid Design Paper 

(Zatzick et al. Implementation Science, 2016)

Trial Aims:

1. Complete pragmatic trial 
testing effectiveness

2. Conduct implementation 
process assessment in order 
to inform real world roll-out 
of study procedures 

3. End-of-study policy summit 
informs potential policy 
requirement  



TSOS Pragmatic Trial Results



Why TSOS? PTSD & Comorbidity

• Traumatic injury

~30 million visits each year

~2.5 million injury admissions

• PTSD, depression, suicidal 
ideation, substance use (e.g., 
alcohol, opioids, stimulants) and 
associated risk behaviors all 
common

• Patients “sail off of a flat earth” 
after trauma center care

• Early acute care-based 
intervention potentially effective



TSOS UH3 Pragmatic Trial: Key Points 
(JAMA Surgery, March 2021)

• Significant 6-month but not 
12-month PTSD symptom 
reductions in intent-to-treat 
sample

• Subgroup analyses revealed 
larger treatment effects for 
patients, including firearm 
injury survivors, treated at 
trauma center with 
good/excellent protocol 
implementation



TSOS Pragmatic Trial: Design 

• 25 US level I trauma centers

• 635 patients randomized

• Stepped wedge cluster 
randomized design

• Baseline PTSD EHR screen

• 3-, 6-, 12-month follow-up

• Usual care control

• Stepped collaborative care 
intervention

• Front-line trauma center 
providers trained



n=8

n=16 n=24

n=32

n=32

n=24 n=16

n=8

6 centers/wave

Patients Unexposed to intervention  

Patients Exposed to intervention       

Accrual period

Wave 3

Q1   Q2   Q3   Q4      Q1  Q2     Q3  Q4       Q1  Q2      Q3   Q4         Q1    Q2    Q3    Q4         Q1   Q2   Q3    Q4
Yr 1                             Yr 2                               Yr 3                                   Yr 4      Yr 5

Follow-up Period

Wave 4

Wave 2

Wave 1

Period 0 Period 1 Period 2 Period 3 Period 4

TSOS Stepped Wedge Cluster 
Randomized Design



TSOS Pragmatic Trial: Patient Characteristics 
(N = 635)

• 49% Female
• 50% White
• 34% Black
• 16% Hispanic/Latinx
• 20% Firearm injury
• 65% Public/uninsured 
• 28% Alcohol positive
• 10% Pre-injury opioids
• 4.5 serious prior trauma 

on average 



TSOS Results: Patient Flow

1064 Consented

1027 PTSD Checklist Completed

647 Screened In

635 Randomized

370 Control 265 Intervention

12 Excluded/Withdrawn

380 PTSD Checklist < 35

37 Did not complete 

PTSD Checklist



TSOS Baseline Control vs. Intervention: 
EHR Characteristics 

Characteristic Control (n=370) Intervention (n=265) P

Female 43% 55% < 0.01

Non-White 54% 50% ns

Age 40 yrs 38 yrs < 0.05

ICU Admit 62% 56% ns

Prior PTSD DX 15% 23% < 0.05



TSOS Baseline Control vs. Intervention  
(N=635) 

Characteristic Control (n=370) Intervention (n=265) P

PTSD Checklist 50.7 54.0 < 0.01

Pre-injury traumas 4.4 4.5 ns

Firearm injury 21% 19% ns



TSOS Follow-up Interview Completion

• 80.2% 3-month

• 77.3% 6-month

• 75.1% 12-month

• No differential attrition across control and 
intervention conditions



Stepped Care Targeting the PTSD & 
Comorbidity 

(2 hours of front-line provider time over 6-12 months) 

Empathic Engagement – Care Coordination: Trauma Center–Outpatient–Primary Care Linkages

Time

Behavioral Intervention: Motivational Interviewing & Cognitive Behavioral Therapy Elements Targeting 

Injury Risk Behaviors & PTSD

Medications – Targeting PTSD & Comorbidity

Specialty Referral

Community Integration

Step I

Step II

Step III

Step IV

Step V



PTSD Symptom Levels Over Time: 
All Participants



PTSD Symptom Levels Over Time: 
All Participants



Intervention vs. Control

• 6-month follow-up:
 Net Δ = -2.57 (-5.12, -0.03) 
 Effect size = 0.18

• 12-month follow-up:
 Net Δ = -1.27 (-4.26, 1.73)
 Effect size = 0.08

PTSD Symptom Levels Over Time: 
All Participants



UH3 Comorbidity Results: 
Suicidal Ideation (N = 635)

p = 0.53



TSOS Incorporates a Rapid Assessment 
Procedure Informed Clinical Ethnography 

(RAPICE) Implementation Process Assessment

• Marked variability in site quality of implementation 
across multiple domains:
 Quality of intervention delivery

 Recruitment milestones (range 12-40 patients)

 Leadership stability/turnover

 Regulatory compliance
• Each domain rated on a 0 (poor) to 3 (excellent) scale 

• For subgroup analyses scores summed & dichotomized: 

 Fair/poor implementation sites (n = 13)  

 Good/excellent implementation sites (n = 12)



PTSD Symptom Levels Over Time: Stratification 
by Quality of Trauma Center Implementation



PTSD Symptom Levels Over Time: Stratification 
by Quality of Trauma Center Implementation -

Fair/Poor

Intervention vs. Control

• 6-month follow-up:

Net Δ = 0.04 (-3.95, 4.03)

Effect size = 0.00

• 12-month follow-up:

Net Δ = 2.93 (-1.73, 7.59)

Effect size = 0.18



PTSD Symptom Levels Over Time: Stratification 
by Quality of Trauma Center Implementation -

Good/Excellent

Intervention vs. Control

• 6-month follow-up:

Net Δ = -4.41 (-7.70, -1.12)

Effect size = 0.31

• 12-month follow-up:

Net Δ = -4.23 (-8.12, -0.34)

Effect size = 0.26



PTSD Symptom Levels Over Time: 
Firearm Injury Stratification by Quality of Trauma 

Center Implementation 



PTSD Symptom Levels Over Time: 
Firearm Injury Stratification by Good/Excellent 

Implementation

Intervention vs. Control

• 6-month follow-up:

Net Δ = -7.81 (-15.61, -0.02)

Effect size =  0.52

• 12-month follow-up:

Net Δ = -10.37 (-19.2, -1.59)

Effect size = 0.61



TSOS Study Team Hybrid Pragmatic 
Clinical Trials & American College of 

Surgeons Committee on Trauma Policy



The “Grey Book” Mental Health Screening 
& Referral Requirement

• Trauma Centers must have the 
following in place to meet the mental 
health needs of trauma patients:

1. Protocols to identify patients at high 
risk for psychological sequelae

2. A referral process for patients who 
have been identified as high risk for 
psychological sequelae

• Verification procedures under 
development



TSOS Summary

• Pragmatic trials can harness effectiveness results to 
directly target health care system policy change

• Hybrid trials that target policy change within a 5-year 
grant cycle may further the integration of pragmatic trial 
and implementation science approaches



Questions & 
Comments


