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Abstract

Objective: To examine the differences in participation, life satisfaction, and psychosocial 

outcomes among individuals with traumatic brain injury (TBI) endorsing current, past, or no 

chronic pain.

Setting: Community

Participants: 3,804 TBI Model Systems (TBIMS) participants 1- to 30-years post-injury 

classified into one of three groups based on their pain experience: current pain, past pain, 

no pain completed a pain survey at their usual follow-up appointment which on average was 

approximately 8 years post-injury.

Design: Multi-site, cross-sectional observational cohort study.

Main Outcome Measure(s): Sociodemographic and injury characteristics, and psychosocial 

outcomes (i.e., satisfaction with life, depression, anxiety, posttraumatic stress disorder – PTSD, 

sleep quality, community participation).
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Results: Persons with current chronic pain demonstrated higher scores on measures of 

PTSD, anxiety, and depression, and the lower scores on measures of sleep quality, community 

participation and satisfaction with life. Those with resolved past pain had mean scores for these 

outcomes that were all between the current and no chronic pain groups, but always closest to 

the no pain group. After adjusting for sociodemographic and function in multivariate analysis, 

having current chronic pain was associated with more negative psychosocial outcomes. The largest 

effect sizes (in absolute value) were observed for the PTSD, depression, anxiety, and sleep quality 

measures (|ES| = 0.52 to 0.81) when comparing current pain to past or no pain, smaller effect sizes 

were observed for life satisfaction (|ES| = 0.22 to 0.37) and out and about participation (|ES| = 0.16 

to 0.18). When comparing past and no pain groups, adjusted effect sizes were generally small for 

life satisfaction, PTSD, depression, anxiety, and sleep quality (|ES| = 0.10 to 0.23) and minimal for 

participation outcomes (|ES| = 0.02 to 0.06).

Conclusions: Chronic pain is prevalent among individuals with TBI and is associated with 

poorer psychosocial outcomes, especially for PTSD, depression, anxiety, and sleep disturbance. 

The results from this study highlight the presence of modifiable comorbidities among those with 

chronic pain and TBI. Persons who experience persistent pain following TBI may be at greater 

risk for worse psychosocial outcomes.

Keywords

Traumatic Brain Injury; Chronic Pain

Introduction

Traumatic brain injury (TBI) is associated with a variety of poor psychosocial health 

outcomes, including low rates of participation (employment, social involvement, and 

community activities),1–4 low life satisfaction,4,5 mental health difficulties,6–8 and poor 

sleep quality.9,10 Chronic pain is a common comorbidity in individuals with TBI, occurring 

in 1/3 to 3/4 of individuals with TBI living in the community.11 The biopsychosocial model 

is the prevailing framework for understanding the chronic pain experience, recognizing 

pain and disability as a multidimensional, dynamic interaction among physiological, 

psychological and social factors that are positioned to reciprocally influence one another.12 

Chronic pain itself has been linked to a variety of poor psychosocial health outcomes in 

the general population and in other medical populations,13–17 and thus has the potential to 

adversely impact outcomes following TBI.

Prior literature in understanding the relationship between chronic pain and psychosocial 

outcomes post-TBI has focused on mild injury, relied on small circumscribed sample sets, 

or lacked relevant comparison groups such as those with similar severity of injury without 

chronic pain. For instance, in persons with mild TBI, headache pain severity has been shown 

to be a risk factor for posttraumatic stress disorder (PTSD)18 and posttraumatic headache has 

been shown to be a risk factor for depression and anxiety relative to healthy controls.19,20 

Among thirty-eight individuals with TBI, neuropathic pain severity was associated with 

increased anxiety, as well as higher rates of depression, PTSD and overall greater affective 

distress compared to those with lower or no neuropathic pain.21 Following moderate-severe 

Hanks et al. Page 3

J Head Trauma Rehabil. Author manuscript; available in PMC 2025 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



TBI, depressive symptoms are positively associated with report of pain at one year post-

injury in both cross-sectional and longitudinal investigations.22

Few studies have investigated the relationship of chronic pain to participation or life 

satisfaction outcomes for individuals with TBI.23,24 In a sample of 146 individuals with 

moderate to severe TBI who received inpatient rehabilitation, Hoffman and colleagues 

found that chronic pain at one year after injury was associated with lower community 

participation; however, this relationship was moderated by depression, and chronic pain was 

no longer significant when depression was entered into the model.23 Dawson and colleagues 

investigated the relationship of pain with productive activity (return to school or work) at 

four years after TBI in those with mild to severe injuries.24 Results showed pain severity 

and maladaptive coping with pain were associated with less productivity. These remained 

significant in a hierarchical linear regression model that also included injury severity, 

neuropsychological test performance, and depression. Noyes and colleagues investigated 

the relationship of medical comorbidities to life satisfaction and mental health at 2 (n=225) 

and 5 (n=283) years post-injury in a sample of veterans in the VA Polytrauma Rehabilitation 

TBI Model Systems database.25 They found chronic pain was associated with less life 

satisfaction and with greater depression at both 2 and 5 years. Overall, these smaller studies 

indicate that the impact of chronic pain after TBI is dependent on a number of interacting 

factors, which in turn affect overall psychosocial functioning. More in depth evaluation of 

these complex relationships has yet to be assessed however.

Understanding differences in chronic pain experiences following TBI may aid in the 

development of interventions that address multimorbidity needs in this population, as well as 

increase recognition of the importance of chronic pain as a probable factor in psychosocial 

health outcomes. Given how prevalent chronic pain in is in the population of those with 

moderate-severe TBI, and how little is known about the complex inter-relationships between 

pain and psychosocial health outcomes in this special population, the purpose of this 

manuscript is to characterize how these important outcomes differ among those with current 

pain, past pain, and no pain in a large, multi-site sample. This is an important initial step 

preliminary to establishing causal models to describe the complex associations between pain 

and psychosocial health after TBI.

Methods

Participants

Participants in the present study were previously enrolled in the National Institute on 

Disability Independent Living and Rehabilitation Research (NIDILRR)-funded Traumatic 

Brain Injury Model Systems (TBIMS) who were invited to additionally take part in 

a secondary study on chronic pain. TBIMS eligibility criteria include: TBI designated 

as an external mechanical force to the head with (a) loss of consciousness greater 

than 30 minutes, (b) post-traumatic amnesia (PTA) greater than 24 hours, (c) Glasgow 

Coma Scale (GCS) score in the Emergency Department of less than 13, or (d) trauma-

related intracranial abnormalities or neuroimaging abnormalities.26 TBIMS participants 

are routinely interviewed at years 1, 2, 5, and every 5 years thereafter post-injury. 

After completing their regularly scheduled TBIMS follow-up interview, the TBIMS 
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participants26–28 at 18 sites (16 currently funded model systems, 1 model system follow-up 

center, and 1 VA medical center site) were invited to complete the Pain Survey regarding 

their experience with chronic pain and3,804 individuals completed the survey. Individuals 

who completed more than one TBIMS follow-up interview during the time of the pain study 

were only asked to complete the pain survey once. Eligibility for the current study required 

that participants had completed their TBIMS follow-up interview in English and without 

support of a proxy. Individuals were given eight weeks to complete the Pain Survey and 

offered three survey modalities: phone interview, mailed packet, or online via secure email 

link.

Three separate Pain Surveys were constructed, based on participant endorsement of 1) 

currently experiencing chronic pain, 2) had experienced chronic pain since their TBI, but not 

currently experiencing chronic pain, or 3) had no chronic pain since their TBI. Chronic pain 

was defined for participants as “persistent or recurring pain that lasts longer than 3 months. 
It includes headaches or pain anywhere in the body which occurs more than half of the days 
over a three-month period.” To determine the appropriate Pain Survey, participants were 

asked “Are you experiencing chronic pain?” If they answered Yes, the participant completed 

the Current Chronic Pain Survey. If they responded No, the participant was asked: “Did 
you have chronic pain for some period of time after your TBI, but then it stopped/resolved/
improved?” If they answered Yes, the participant completed the Past Chronic Pain Survey. 

If the participant answered No, they completed the No Pain Survey. All centers received 

approval from their institutional review board.

Measures

Psychosocial Outcomes—Life satisfaction was measured using the Satisfaction with 

Life Scale (SWLS).29 Each of the 5 items is rated on a 7-point Likert scale (1=strongly 

disagree to 7=strongly agree) and item scores are summed to produce a total score 

(range 5–35), with higher scores representing greater overall life satisfaction. Depression 

symptomology was measured using the Patient Health Questionnaire-9 (PHQ-9)30 which 

assesses the frequency of the 9 DSM-IV depression criteria during the past 2 weeks. The 

9 items are rated on a 4-point Likert scale (0=not at all to 3=nearly every day) and item 

scores are summed to produce a total score (range 0–27), with higher scores indicating 

more depression symptomology. Anxiety symptomology was measured using the General 

Anxiety Disorder-7 (GAD-7)31 which assesses the frequency of the 7 DSM-IV anxiety 

criteria over the past 2 weeks. The 7 items are rated on a 4-point Likert scale (0=not at all 

to 3=nearly every day) and item scores are summed to produce a total score (range 0–21), 

with higher scores indicating more anxiety symptomology. Community participation was 

measured using the 17-item Participation Assessment with Recombined Tools – Objective 

(PART-O),32 which assesses participation in life roles at the societal level. Items are 

averaged within the domains (Productivity, Social, Out and About) to produce domain 

and total (Summary) scores that each range from 0 to 5, with higher scores indicating 

more participation. All psychosocial outcome measures were collected during the TBIMS 

follow-up interview, with the exception of the Posttraumatic Stress Disorder Checklist for 

DSM-5 (PCL-5) and the Pittsburgh Sleep Quality Index (PSQI) which were included in the 

Pain Survey. PTSD symptomology was measured using the PCL-5. Each of the 20 items are 
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rated on a 5-point Likert scale (0= not at all to 4=extremely) and item scores are summed 

to produce a total score (range 0–80), with higher scores indicating more severe PTSD 

symptomology. Sleep quality was measured using the 19-item PSQI33 which measures sleep 

quality and disturbances over a 1-month period. Seven component scores (subjective sleep 

quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of 

sleeping medication, and daytime dysfunction) are generated which are summed to produce 

a total score (range 0–21), with higher scores representing poorer sleep quality.

A basic set of covariates were considered for adjustment in statistical analyses for all 

psychosocial outcome models. Sociodemographic characteristics included years post-injury, 

sex, race (White, Black, Other), Hispanic ethnicity, and age at the time of TBIMS follow-up, 

marital status, years of education, and employment status. Functional outcome measures 

included FIM™ Motor and Cognitive scores at the time of the TBIMS follow-up. Injury 

characteristics included cause of injury, time (in days) to follow-commands (TFC), and days 

of post-traumatic amnesia (PTA) were summarized for this sample. Sociodemographic and 

concurrent functional outcome measures are all standard variables collected during TBIMS 

follow-up interviews; recoding of classification variables and additional details on measures 

and data collection can be found at https://hub.tbindsc.org/tbimsdatadictionary/Home.26

Statistical Analysis

All statistical analyses were conducted using SAS v.9.4 (© 2016 SAS Institute Inc., Cary, 

NC) assuming a 5% level of significance unless otherwise stated. The sociodemographic, 

injury, and functional outcome characteristics were summarized by chronic pain group 

(current, past, and no pain) using means, standard deviations (SDs), and percentiles for 

continuous variables, and frequency counts and percentages for categorical variables. 

Differences among groups in these characteristics were assessed using ANOVA, Kruskal-

Wallis, and chi-square tests. For continuous variables with considerable skewness (time 

since injury, PTA, TFC, FIM Motor and Cognitive) the median (50th percentile) and 

interquartile range (25th-75th percentiles) are preferred as measures of central tendency 

and spread and the Kruskal-Wallis tests for comparing groups.

The psychosocial outcomes were summarized using descriptive statistics and compared 

across the chronic pain groups with ANOVA. Pairwise differences in outcomes among 

groups were estimated, and effect sizes were derived as the pairwise difference in means 

divided by the ANOVA model root mean square error (RMSE). Next, general linear 

models (GLM) were used to assess for differences in outcome among the pain groups 

after controlling for covariates and follow-up period (categorized as 1, 2, 5, 10, 15+ years 

post-injury), age, sex, race, Hispanic ethnicity, marital status, education, employment, and 

FIM Motor and Cognitive scores; models for overall and productivity participation did not 

include employment status as this information is part of the outcome measure. These models 

were used to estimate and test for pairwise differences in outcomes among the groups and 

compute associated adjusted effect sizes. In addition, the overall percentage of variability 

(R2) in the outcome explained by the covariates, the covariates plus group, and the increase 

in R2 due to group was determined from the GLMs.
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Results

Sample Characteristics by Chronic Pain Group

Sample characteristics for each of the chronic pain groups (current, past, and no pain) 

are summarized in Table 1. Overall, the sample was predominantly male (70–78%), 

White race (75–78%), middle-aged (mean current age 45–48 years) participants injured 

primarily in motor vehicle accidents (53–56%) or from falls (20–26%). Differences in 

sociodemographic, injury, and current functional outcomes among the pain groups were 

detailed in Harrison-Felix, PhD et al (unpublished data, 2023).

Psychosocial Outcomes across Chronic Pain Groups

The psychosocial outcomes are summarized for each pain group in Table 2. For all outcomes 

assessed, there were significant differences in the mean outcome among the three pain 

groups (all p-values <0.0001). The current pain group had significantly poorer psychosocial 

outcomes than both the past pain and no pain groups. In addition, the past pain group had 

significantly poorer life satisfaction, PTSD, depression, anxiety, and sleep quality, and one 

domain of participation (productivity) than the no pain group; no significant differences 

were found between past and no pain for overall participation or the other two domains (out 

and about, social). Pairwise (unadjusted) effect sizes for each outcome assessing current vs 

past pain, current vs no pain, and past vs no pain is summarized in Table 3 (left half). The 

largest effect sizes (in absolute value) were observed for the PTSD, depression, anxiety, and 

sleep quality measures (ES = 0.64–0.94) when comparing current pain to past or no pain.

Differences in Psychosocial Outcomes across Chronic Pain Groups Adjusted for 
Covariates

The covariates (follow-up period, age, sex, race, Hispanic ethnicity, marital status, 

education, employment, and FIM Motor and Cognitive scores) and chronic pain group 

together accounted for 19.6%–42.9% of variability in psychosocial outcomes, with the 

increase in variance due to chronic pain group (R2 increase) ranging from 0.0% to 10.3% 

(See Table 4). There were statistically significant differences among the groups (all p-values 

< 0.0001) after controlling for covariates for the life satisfaction (R2 increase = 2.0%), 

PTSD (R2 increase = 8.4%), depression (R2 increase = 7.2%), anxiety (R2 increase = 6.6%), 

sleep quality (R2 increase = 10.3%), and out and about participation (R2 increase = 0.5%) 

outcome measures; overall, productivity, and social participation were not significantly 

different among groups when controlling for covariates (R2 increase <0.1% to 0.5%, p-

values > 0.11). The adjusted pairwise effect sizes for each outcome assessing current vs past 

pain, current vs no pain, and past vs no pain are summarized in Table 3 (right half). The 

largest effect sizes (in absolute value) were observed for the PTSD, depression, anxiety, and 

sleep quality measures (|ES| = 0.52 to 0.81) when comparing current pain to past or no pain, 

smaller effect sizes were observed for life satisfaction (|ES| = 0.22 to 0.37) and out and about 

participation (|ES| = 0.16 to 0.18). When comparing past and no pain groups, adjusted effect 

sizes were generally small for life satisfaction, PTSD, depression, anxiety, and sleep quality 

(|ES| = 0.10 to 0.23) and minimal for participation outcomes (|ES| = 0.02 to 0.06). Complete 

adjusted model results for all outcomes can be found in supplemental material.
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Discussion

This study is the first large-scale investigation of the relationship between chronic pain 

and psychosocial health outcomes among individuals who have sustained complicated mild 

to severe TBI. It is the only investigation examining these differences across those who 

experience chronic pain, have experienced noticeable resolution or improvement in their 

pain since TBI, and those who have not experienced chronic pain at any time since injury. 

In unadjusted bivariate analysis, all psychosocial measures assessed differed across chronic 

pain groups. Individuals with current chronic pain demonstrated the highest levels of PTSD, 

anxiety, and depression, and the lowest levels of sleep quality, community participation and 

satisfaction with life. The past pain group demonstrated mean scores for these outcomes 

that were all between the current and no chronic pain groups, but were consistently most 

similar to the no pain group. In multivariable analysis, adjusting for sociodemographic 

and concurrent motor and cognitive function, having current chronic pain was associated 

with more negative outcomes in psychological distress symptoms, life satisfaction, sleep 

quality, and involvement in community activities. This indicates that chronic pain is an 

important factor in psychosocial outcomes after TBI and highlights the important need for 

clinical interventions to address pain following TBI, as well as pain’s inclusion in research 

investigating TBI outcomes.

In examining effect sizes between chronic pain groups in the covariate-adjusted model, 

the largest were observed for current compared to no pain groups, with medium-large 

effect sizes that ranged from 0.65 to 0.81 for sleep quality, PTSD, depression and anxiety. 

Although not as large, current chronic pain compared to past pain still indicated moderate 

effect sizes (0.52 to 0.60). In covariate-adjusted analysis the group endorsing chronic pain 

at some point after their index TBI, but not currently (past pain), was again found to be 

similar to the no pain group. Similarities between the no pain and past pain groups on the 

psychosocial measures indicate that these important outcomes for persons with TBI could 

potentially be improved with effective treatment of current chronic pain, or that addressing 

psychosocial morbidity may aid in the adjustment to and improvement in chronic pain. The 

direction of the relationships between psychosocial health outcomes and chronic pain is 

likely reciprocal and complex, warranting further study.

In adjusted models the strongest effect was seen in differences between current and no 

pain on sleep quality, with those in the current pain group having a mean score above 

the cutoff for identifying “poor sleepers.” The presence of clinically significant sleep 

disturbance is consistent with an established literature of sleep disorder comorbidity in 

the years post-injury.34,35 Sleep disturbances and pain share a bidirectional and mutually 

exacerbating relationship, although the underlying pathophysiological mechanisms have not 

been fully elucidated.36,37 Pain itself is inherently disruptive to sleep through discomfort 

and at the time of injury is associated with a system-wide inflammatory cascade and 

disruption to neural circuitry that contributes directly to both sleep disturbance as well 

as setting individuals on a path that raises their risk for developing chronic pain.35,38–40 

Sleep disturbance contributes to the experience of pain via physiological pathways such 

as intermittent hypoxia, impaired immunity, reduced glymphatic waste clearance, and 

disruption of endogenous pain modulation.41–43 Additionally, psychological and behavioral 
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pathways are implicated, such as dysfunctional beliefs about the pain-sleep relationship,44 

psychiatric comorbidity (e.g., depression, PTSD) and maladaptive coping responses (e.g., 

increased time spent in bed).45,46

Consistent with prior literature that has found PTSD and associated symptoms to be highly 

comorbid with chronic pain,47,48 a large effect was also seen on PTSD symptoms between 

the current and no pain groups. Mean scores on measures of PTSD severity were over 

twice as high among those in the current pain group compared to those in the no pain 

group. Although mean scores in the current pain group were below the accepted cutoff to 

indicate probable PTSD diagnosis, subclinical PTSD symptoms may still be associated with 

levels of distress and impaired functioning approximating that of a full PTSD diagnosis.49,50 

These symptoms are modifiable targets responsive to intervention51 that are associated with 

pain potentiating inflammatory stress response.52,53 PTSD symptoms have been directly 

implicated in pain sensitivity, with some evidence indicating a mediating role in central 

sensitization and centralized pain experiences.47,54 The presence of PTSD following TBI is 

associated with poorer pain coping 55 while reductions in PTSD severity have been shown 

to improve physical activity and engagement in daily activities in persons with chronic 

pain.56 Conversely, chronic pain may act as a persistent reminder of psychological trauma 

serving as a cue for hypervigilance and avoidance of pain-related activity which limits daily 

functioning.48,57

A symptom cluster of pain, PTSD and TBI sequelae has been labeled the polytrauma 

triad, although it has seen limited exploration outside of military and Veteran samples, 

where blast related injury has been the focal mechanism.58 The current study features a 

predominantly civilian sample with cause of injury largely represented by motor vehicle 

accidents (MVA) and falls, yet the large effect size seen in comparing those with and without 

current pain suggests this constellation of symptoms is not specific to military and Veteran 

samples and warrants further investigation within civilian samples. Peixoto and colleagues 

examined the presence of the polytrauma clinical triad in a Canadian community sample of 

patients referred for pain management following MVA, finding that over half met criteria for 

experiencing this group of symptoms (i.e., TBI, chronic pain, PTSD). Those patients who 

met criteria also experienced worse pain and poorer sleep quality outcomes.59

Both depression and anxiety, while significantly different reflect less prominent clinical 

differences across pain groups in the current study, as mean scores on measures met 

threshold for only “minimal” elevations in symptoms for the current chronic pain group. 

Nonetheless, the differences observed are consistent with a reciprocal relationship between 

depression and chronic pain,60 whereby improvement in the severity of either symptom 

(e.g., depression) predicts subsequent severity of the other symptom (e.g., chronic pain).61

This study has several limitations. It is cross-sectional, self-reported survey which asks 

participants to recall pain experiences. Interpretation for cross-sectional designs is limited 

and causality cannot be inferred, i.e., the direction of relationships with pain and PTSD, 

sleep and depression are unknown. Self-reported data is susceptible to recall bias, social 

desirability bias, and information is limited to the questions that were asked to participants 

(e.g., possible restricted response options or confounding variables that were unintentionally 
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omitted). Specific to individuals with TBI, length of time since injury may also contribute 

to recalling pain histories, and the ability for introspective self-assessment may be reduced. 

Results from this project have limited generalizability, and is only representative for people 

with TBI who received inpatient rehabilitation, live in the community, speak English, and 

were able to complete the survey without a proxy.

Conclusions

Chronic pain is prevalent among individuals with TBI and is associated with poorer 

psychosocial outcomes, and include symptoms of PTSD, depression, anxiety, and sleep 

disturbance. These findings in a well-defined, large-scale sample of individuals previously 

hospitalized for TBI, demonstrate a strong triadic association between brain injury, 

psychological distress, and chronic pain in a predominantly civilian sample. These findings 

underscore the presence of modifiable comorbidities among those with chronic pain in 

the years following TBI. Individuals who experience persistent pain following TBI may 

be at greater risk for worse psychosocial outcomes. Without intervention, these symptoms 

are likely to continue influencing the experience of and adjustment to chronic pain and 

consequently the development of co-occurring psychiatric conditions. Addressing chronic 

pain is an important priority for the psychosocial well-being and long-term rehabilitation 

outcome after injury. The direction of the relationships between psychosocial functioning 

and pain is likely reciprocal, complex, and requires further study with more complex 

modeling. We observed more favorable psychosocial outcomes in those with a history of 

chronic pain that had remitted by the time of the interview indicating that some of the 

negative psychosocial impact of pain may be mitigated by successful recognition and pain 

treatment. This finding offers a very promising area for future treatment development and 

research.
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Table 3:

Effect Sizes Comparing Psychosocial Outcomes across Pain Groups

Unadjusted Effect Sizes Adjusted Effect Sizes

Current vs 
Past Pain

Current vs No 
Pain

Past vs No 
Pain

Current vs 
Past Pain

Current vs No 
Pain

Past vs No 
Pain

SWLS (Life Satisfaction) −0.36 −0.51 −0.15 −0.22 −0.37 −0.15

PCL-5 (PTSD Symptoms) 0.64 0.92 0.28 0.54 0.78 0.23

PHQ-9 (Depression 
Symptoms) 0.66 0.89 0.24 0.52 0.71 0.19

GAD-7 (Anxiety Symptoms) 0.64 0.81 0.17 0.55 0.65 0.10

PSQI (Sleep) 0.68 0.94 0.25 0.60 0.81 0.21

PART-O Summary 
(Participation) −0.30 −0.26 0.04 −0.10 −0.05 0.05

PART-O Out and About 
(Participation) −0.34 −0.34 0.00 −0.18 −0.16 0.02

PART-O Productivity 
(Participation) −0.26 −0.16 0.10 −0.02 0.04 0.06

PART-O Social 
(Participation) −0.13 −0.15 −0.02 −0.02 −0.01 0.02

Effect sizes (ES) were derived as the pairwise difference in means divided by the model root mean square error (RMSE). Bold values indicate 

statistically significant pairwise differences among groups (α = 0.05). Shading represents ES of , , , ,  with darker 
shading used for larger effect sizes. Adjusted models control for follow-up period (categorical), current age, sex, White race, Black race, Other 
race, Hispanic ethnicity, current marital status, current level of education, current employment status, and current FIM Motor and Cognitive scores; 
PART-O Productivity and Summary Models do not include employment status as a covariate; PCL-5 = Posttraumatic Stress Disorder Checklist for 
DSM-5; SWLS = Satisfaction with Life Scale; PHQ-9 = Patient Health Questionnaire; GAD-7 = General Anxiety Disorder Questionnaire; PSQI = 
Pittsburgh Sleep Quality Index; PART-O = Participation Assessment with Recombined Tools – Objective
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