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Abstract

SCIRehab public use datasets were used to compare 
outcomes based on time spent in therapeutic recreation 
(TR) during inpatient rehabilitation for persons with spi-
nal cord injury (SCI) (n = 1376). The treatment group 
consisted of SCIRehab participants who received signifi-
cant (>20 hours) inpatient TR, n = 476.  Propensity score 
1-to-1 matching constructed the control group (n = 476) 
from the remaining SCIRehab participants. Independent 
means tests were used to identify significant differences 
in characteristics and outcomes between groups at one 
and five years post injury; matched pairs means tests 
compared differences within groups.

At one and five years post injury, the treatment 
group had significantly higher rates of employment/
school, community participation (CHART scores), life 
satisfaction (satisfaction with life scale score), and great-
er recreation participation.  At one year post injury, the 
treatment group exhibited more residing at home, less 
depression (PHQ-9), and less rehospitalization; these dif-
ferences were neutralized by five years post injury.  Both 
groups saw improvement in most outcomes from one to 
five years post injury; however, percentage of patients or 
item scores for treatment group were consistently higher. 

More time spent in TR during inpatient rehabilita-
tion is associated strongly with improved community 
participation, health and function, and recreational par-
ticipation post injury for persons with SCI.

Julie Gassaway
Mark Sweatman
Cecilia Rider
Kelly Edens
Madalyn Weber
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Following spinal cord injury (SCI), most individuals experience a change in how 
time is spent on professional and recreational pursuits (Schönherr, Groothoff, Mulder, 
& Eisma, 2005; Yerxa & Locker, 1990). Therapeutic recreation (TR) offers interven-
tions and modalities that include educational sessions, community integration ac-
tivities, leisure-based skill activities, and diversional activities that assist individuals 
in achieving a connection to former lifestyles after injury or disease (Coyle, Kinney, 
Riley, & Shank, 1991).  The inclusion of TR services in a comprehensive rehabilita-
tion program for persons with SCI advances training beyond basic functional skills to 
learning how to enjoy life after injury (Beringer, 2004). TR enables patients to envision 
and work toward a successful return to community life and personal relationships, 
as well as to minimize dependency on the medical community.  Studies have shown 
that involvement in leisure and physical pursuits is associated with greater functional 
independence and feelings of being less disabled (Lee & Yang, 2000; Slater & Meade, 
2004).  It has been demonstrated that survivors of SCI who are well adjusted and happy 
also tend to be healthier and more productive (Brown, Gordon, Spielman, & Haddad, 
2002; Nelson, 1990).

The key to successful delivery of TR services is to find recreational pursuits that 
help individuals incorporate their SCI into personal and professional worlds; com-
munity integration involves participating in life activities such as employment and 
education, as well as sports and recreation (Anneken, Hanssen-Doose, Hirschfeld, 
Scheuer, & Thietje, 2010; McVeigh, Hitzig, & Craven, 2009; Stumbo et al., 2015). How-
ever, standards for TR provision have not been established by health care regulating 
organizations such as Centers for Medicare and Medicaid Services.  The lack of such 
mandates has resulted in individual rehabilitation providers defining their own stan-
dards for providing TR services as part of rehabilitation care provision.  Keogh-Hoss 
and McCormick conclude that recreational therapy practice lacks the ability to demon-
strate outcomes associated with service provision (Keogh-Hoss & McCormick, 2007). 
Indeed, evidence that associates rehabilitation practices that include TR services with 
patient outcomes is needed.  

The SCIRehab study was perhaps the first multi-center attempt at producing 
outcomes data associated with rehabilitation service delivery for persons with SCI. It 
collected extensive prospective data for 1,376 patients with SCI at six U.S. rehabilita-
tion hospitals from 2008-2011. Data includes details of 462,455 timed rehabilitation 
interventions provided by over 1,000 clinicians in multiple disciplines during each of 
almost 300,000 treatment sessions.  An observational study using a practice-based evi-
dence research method (Horn & Gassaway, 2007; Horn & Gassaway, 2010), the SCI-
Rehab study related details of the rehabilitation process to outcomes after controlling 
for individual injury and demographic characteristics.  The development of treatment 
taxonomies by each rehabilitation discipline,  methods, and results of this study have 
been extensively published in the Journal of Spinal Cord Medicine and the Archives of 
Physical Medicine and Rehabilitation (Abeyta et al., 2009; Backus et al., 2013; Bailey et 
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al., 2012; Brougham et al., 2011; Cahow et al., 2009; Cahow et al., 2012; Foy et al., 2011; 
Gassaway et al., 2011; Gassaway, Whiteneck, & Dijkers, 2009; Gordan et al., 2009; Gor-
dan et al., 2012; Hammond, Gassaway, Abeyta, Freeman, & Primack, 2011; Hammond 
et al., 2012; Heinemann et al., 2012; Hsieh et al., 2013; Huston et al., 2011; Johnson 
et al., 2009; Natale et al., 2009; Ozelie et al., 2009; Ozelie et al., 2012; Rundquist et al., 
2011; Taylor-Schroeder et al., 2011; Teeter et al., 2012; Whiteneck & Gassaway, 2010, 
2013a; Whiteneck et al., 2011; Whiteneck, Gassaway, Dijkers, Heinemann, & Kreider, 
2012; Whiteneck, Gassaway, Dijkers, & Jha, 2009; Wilson et al., 2009). 

The final product of the SCIRehab study was creation of public use datasets, which 
are free of patient and site identifiers (Whiteneck & Gassaway, 2013b). This dataset 
makes the extensive SCIRehab data available for further analysis and now contains 
five-year follow-up data, which was not available at the time of original publications.

Previous reports of the TR component of the SCIRehab project documented treat-
ment provided during 14,391 TR sessions (Cahow et al., 2012).  Patients received 18 
hours (mean) of TR (range, 0–125, SD, 16, median, 15).  Greater amounts of participa-
tion in TR-led leisure skill and community activities during rehabilitation was associ-
ated with higher discharge motor FIM, more participation in active leisure activities 
after discharge, more participation in community-based activities such as working or 
attending school, and less rehospitalization and pressure ulcer development in the first 
year post injury. Outcomes reported were based on logistic regression analyses for one-
year post injury data, and thus, while providing initial validation of the importance of 
TR, may not reflect the full impact of TR intervention. 

Purpose statement. The current study used the SCIRehab public use datasets (in-
cluding five-year post injury data) to compare short and long-term outcomes based 
on time spent in TR during inpatient rehabilitation.  The same outcomes analyzed in 
SCIRehab study published manuscripts describing TR intervention were included (Ca-
how et al., 2012).  However, our goal was to examine outcomes collected at one and 
five years post-injury related to amount of inpatient TR, as well as changes in outcomes 
from one to five years post-injury. To accomplish this, we applied propensity score 
matching to identify treatment and control groups. 

Methods

SCIRehab Public Use Datasets
We accessed SCIRehab public use datasets from www.scirehab.net (Whiteneck & 

Gassaway, 2013b).  SCIRehab data includes information for 1,376 patients over age 
12 who gave (or their parent/guardian gave and children assented) informed consent 
and were admitted to one of six participating U.S. rehabilitation hospitals between 
2008-2011 for inpatient rehabilitation following SCI. SCIRehab data have been de-
scribed previously (Whiteneck & Gassaway, 2013a). It includes demographic and in-
jury characteristics, treatment time, and provision data for services provided by each 
rehabilitation discipline, and key outcome variables (including function, participation, 
recreation) collected at rehabilitation discharge, and one and five years post injury.  
The SCIRehab data elements defining demographic and functional/medical variation 
among participants used for this study include the following:
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Patient demographic and injury data.  Demographic data include age, 
gender, marital status, race, employment status at injury, payer, primary lan-
guage, body mass index (BMI) categorized as overweight and not overweight 
(BMI < 30), and the number of days between date of injury to rehabilitation 
admission.

The International Standards of Neurological Classification of SCI (ISNC-
SCI) and its American Spinal Injury Association Impairment Scale (AIS) 
(Marino, 2003) were used to describe the neurologic level and completeness 
of injury. SCIRehab stratified injury level into four groups: cervical level (C 
1-4 and C 5-8 separately) AIS A, B, C; paraplegia AIS A, B, C; and all patients 
with AIS D.

The Functional Independence Measure (FIM®) described a patient’s 
functional independence in motor and cognitive tasks at admission (Fiedler 
& Granger, 1996); all FIM data were Rasch-transformed (Whiteneck et al., 
2012).  The Comprehensive Severity Index (CSI®), which is a disease-specific 
measure to quantify how severely ill the patient was throughout the rehabili-
tation stay, was used as the measure of medical severity (higher score indi-
cates higher severity) (Averill et al., 1992; Horn, 1995, 1996).  

Therapy treatment data. Certified Therapeutic Recreation Specialists 
(CTRS) input detailed information about duration and types of treatment 
provided during each treatment session into handheld personal digital as-
sistants, in addition to what was documented in the medical record (Cahow 
et al., 2009; Gassaway et al., 2011).  Time was reported as minutes per week 
so as not to correlate with LOS.  Physical, occupational, and speech therapy 
sessions were documented in a comparable manner.

Outcome data. Outcome measures obtained at the one- and five-year in-
jury anniversary included standardized information collected by SCI Model 
Systems, and were included here for consistency with previously published re-
search from the SCIRehab study.  Data were obtained via telephone interview 
by experienced Model Systems interviewers. These outcomes included stan-
dard Model Systems Form II data with validity for use with individuals with 
SCI (Marino, 2003; National Spinal Cord Injury Statistical Center, 2011): FIM 
motor score (Dodds, Martin, Stolov, & Deyo, 1993; Fiedler & Granger, 1996; 
Velozo, Magalhaes, Pan, & Leiter, 1995), Diener Satisfaction With Life Scale 
(SWLS) (Diener, Emmons, Larsen, & Griffin, 1985), mood state as measured 
by the Patient Health Questionnaire-brief (nine-question) version (PHQ-9) 
(Spitzer, Kroenke, & Williams, 1999), place of residence, whether the person 
was working or in school, and selected subscales from the Craig Handicap 
Assessment and Reporting Technique (CHART), including social integration, 
occupation, and mobility (Hall, Dijkers, Whiteneck, Brooks, & Krause, 1998; 
Mellick, Walker, Brooks, & Whiteneck, 1999; Whiteneck et al., 1992).

Additional SCIRehab project-specific interview questions supplemented 
standard Model Systems interview questions and included self-report of pres-
ence of pressure ulcers, rehospitalizations, and time spent in recreational pur-
suits, including participation in competitive or recreational sports, creative 
expression activities such as music or art, outdoor recreational activities, and 
gardening.
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Treatment and Control Groups
Treatment group.  Researchers asked practicing CTRSs to suggest the amount of 

time spent in TR activities they would consider a significant intervention for persons 
with SCI. Clinicians stated the average LOS at the host center was six weeks, and ther-
apy services are provided approximately six days per week.  This allowed for an average 
of 36 potential hours (six days per week x six-week LOS) of therapy provision if each 
TR session lasted one hour per day.  Clinicians suggested it was probably not practical 
that patients received TR each day of rehabilitation for six weeks and acknowledged 
that some LOSs were less than six weeks. Hence, they suggested we consider therapy 
provision “significant” if it consisted of more than 20 hours. All participants in the 
SCIRehab study dataset (n = 1,376) who received more than 20 hours of inpatient TR 
were assigned to our treatment group (n = 476).

Control group. The remaining 900 participants in the SCIRehab study dataset 
provided a pool of participants available for control group assignment.  We used pro-
pensity score matching to identify a group that was equivalent to the treatment group 
in size, demographics, and injury characteristics.  The control group, like the treatment 
group, included 476 participants.

Propensity Score Matching
Propensity score matching is a statistical technique where each treatment case is 

matched with a control case (defined on certain criteria, such as demographics) based 
on the propensity, or likelihood, of the control case to receive the treatment. It mim-
ics more scientifically rigorous studies, such as controlled trials that seek to balance 
comparison groups based on participant characteristics. Propensity score matching 
reduces selection bias, strengthens causal arguments, and improves generalizability of 
results of data from observational research (Randolph, Falbe, Manuel, & Balloun, 2014; 
Rosenbaum & Rubin, 1983; Thavaneswaran, 2008).

Matching is accomplished using specific identified criteria and requires every case 
to have complete data for the selected variables. We used demographic and injury char-
acteristics as matching variables, which is common in propensity matching, to create 
equivalent groups (Randolph et al., 2014).  In our dataset, there were 14 missing data 
points in the selected demographic variables used for matching: CSI® (n = 1), number 
of days from date of injury to rehabilitation admission (n = 1), and Hispanic (n = 12).  
We assumed data were missing at random and employed the Multivariate Imputation 
via Chained Equations (MICE) package in R 3.4.2 (R Development Core Team, 2008) 
to impute missing data.  

Once missing data were imputed, we employed propensity score matching using 
the R MatchIt package (Ho, Imai, King, & Stuart, 2011) to identify 476 control group 
participants to match treatment group participants in terms of demographic and injury 
characteristics.  The remaining 424 participants in the SCIRehab dataset that were not 
matched with a treatment case were not included in our analyses. 

All demographic and injury characteristic variables listed in Table 1 were included 
in one-to-one propensity score matching.  Despite using 20 variables to equalize the 
treatment and control groups, we saw significant differences in level of injury (C 5-8 
and AIS D).  To remedy the inequality in level of injury between groups, we weighted 
the control group by assigning a weight to each participant based on injury level.  Con-
trol group participants with a C 1-4 injury level were assigned a weight of 0.89.  This ad-
justed the 37% of the control group that were C 1-4 injury level to 33%, which matched 
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representation in the treatment group (37% x 0.89 = 33%).  The same was done for the 
C 5-8, para, and AIS D control groups, weighting by 1.71, 0.89, and 0.63, respectively. 
We also imputed missing outcome data for treatment and control group participants, 
again using the MICE package in R after the completion of propensity score matching.

Data Analyses
Independent means t-tests were used to identify significant differences in out-

comes at one and five years post injury between our treatment and control groups.  To 
compare differences in outcomes from one year to five years post injury within each 
group, we used matched pairs t-tests.  T-tests were performed in SPSS 22 (IBM Corp, 
2013).

Results
The treatment group contained 476 participants who participated in >20 hours 

of TR during inpatient rehabilitation.  The control group (determined using propen-
sity score matching from the remaining SCIRehab participants receiving less than 20 
hours of TR) also contained 476 participants.  Table 1 presents demographic and injury 
characteristics along with therapy treatment time for both groups.  There were no sig-
nificant differences in demographic characteristics; however, there were significantly 
more participants with low quadriplegia (C 5-8) in the treatment group and more 
participants with AIS D in the control group.  These differences in injury level were 
weighted to equalize representation for outcome analyses.  In addition to more time in 
TR, we saw the treatment group also participated in more physical therapy (PT) and 
less speech therapy (ST) than the control group during inpatient rehabilitation.  

Table 1
Participant Characteristics; Independent Means TestingTable 1. Participant Characteristics; Independent Means Testing 
 
 
 

Treatment 
N=476 

Control 
N=476 

 
p-value 

Demographic/Injury Characteristics*    
 Level of Injury at Admit    

 C1-4 AIS A, B, C, % participants 33 37   .153 
 C5-8 AIS A, B, C, % participants 29 17 <.001 
 Para AIS A, B, C, % participants 33 37   .175 
 AIS D, % participants  5  8   .038 

 Admission motor FIM, Rasch-transformed, SD 20.8 ± 15.6 21.4 ± 16.3  .595 
 Admission cognitive FIM, Rasch-transformed, SD 67.0 ± 19.3 66.9 ± 19.8  .903 
 Comprehensive Severity Index, SD 43.0 ± 33.8 42.4 ± 31.0  .777 
 Days from injury to rehabilitation, SD 33.4 ± 26.8 32.2 ± 28.6  .524 
 Age, SD 33.8 ± 15.3 34.3 ± 14.1  .605 
 Gender, % male 80 81  .568 
 Marital status at injury, % married 37 37  1.000 
 White, % participants 82 79  .327 
 Hispanic, % participants  9 10  .574 
 Employment status at injury, % Employed/Student 92 91  .648 
 Body mass index at admission, % < 30 BMI 82 82  .933 
 Primary language, % English primary  95 94  .384 
 Payer    

 Medicare, % participants  3  1  .071 
 Medicaid, % participants 16 15  .531 
 Private insurance/pay, % participants 68 73  .103 
 Worker’s compensation, % participants 13 11  .429 

Therapy treatment time during rehabilitation    
 Length of stay (days), SD 67.1 ± 39.3 55.2 ± 37.3 <.001 
 TR minutes per week, SD 271.7 ± 159.3 102.6 ± 79.7 <.001 
 PT minutes per week, SD 456.5 ± 122.3 427.7 ± 134.9   .001 
 OT minutes per week, SD 415.7 ± 109.1 406.3 ± 120.8  .206 
 ST minutes per week, SD 25.8 ± 50.7 33.3 ± 55.8  .030 

* All demographic/injury characteristics used for propensity score matching to determine control group 
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Outcomes: One year post injury.  The treatment group had significantly higher 
rates of employment/school and residing at home, and higher CHART social integra-
tion, mobility, and occupation scores compared to the control group at one year post 
injury.  There were significantly fewer depressive symptoms (lower PHQ-9) and great-
er satisfaction with life (higher SWLS) in treatment group participants, while control 
group participants reported more rehospitalizations.  Treatment group participants re-
ported more participation in recreation (sports and gardening). See Table 2.

Table 1 (cont.)

Table 1. Participant Characteristics; Independent Means Testing 
 
 
 

Treatment 
N=476 

Control 
N=476 

 
p-value 

Demographic/Injury Characteristics*    
 Level of Injury at Admit    

 C1-4 AIS A, B, C, % participants 33 37   .153 
 C5-8 AIS A, B, C, % participants 29 17 <.001 
 Para AIS A, B, C, % participants 33 37   .175 
 AIS D, % participants  5  8   .038 

 Admission motor FIM, Rasch-transformed, SD 20.8 ± 15.6 21.4 ± 16.3  .595 
 Admission cognitive FIM, Rasch-transformed, SD 67.0 ± 19.3 66.9 ± 19.8  .903 
 Comprehensive Severity Index, SD 43.0 ± 33.8 42.4 ± 31.0  .777 
 Days from injury to rehabilitation, SD 33.4 ± 26.8 32.2 ± 28.6  .524 
 Age, SD 33.8 ± 15.3 34.3 ± 14.1  .605 
 Gender, % male 80 81  .568 
 Marital status at injury, % married 37 37  1.000 
 White, % participants 82 79  .327 
 Hispanic, % participants  9 10  .574 
 Employment status at injury, % Employed/Student 92 91  .648 
 Body mass index at admission, % < 30 BMI 82 82  .933 
 Primary language, % English primary  95 94  .384 
 Payer    

 Medicare, % participants  3  1  .071 
 Medicaid, % participants 16 15  .531 
 Private insurance/pay, % participants 68 73  .103 
 Worker’s compensation, % participants 13 11  .429 

Therapy treatment time during rehabilitation    
 Length of stay (days), SD 67.1 ± 39.3 55.2 ± 37.3 <.001 
 TR minutes per week, SD 271.7 ± 159.3 102.6 ± 79.7 <.001 
 PT minutes per week, SD 456.5 ± 122.3 427.7 ± 134.9   .001 
 OT minutes per week, SD 415.7 ± 109.1 406.3 ± 120.8  .206 
 ST minutes per week, SD 25.8 ± 50.7 33.3 ± 55.8  .030 

* All demographic/injury characteristics used for propensity score matching to determine control group 

Table 2 
One Year Post Injury Outcomes; Independent Means Testing

 

Table 2.  One-Year Post Injury Outcomes; Independent Means Testing 

 
 

Treatment 
N=476 

Control* 
N=476 

 
p-value 

Community Participation     
 Working / school, % participants 34 25 .005  
 Residing at home, % participants 96 93 .026  
 CHART sub-score of social integration, SD 92.4 ± 19.7 89.2 ± 19.6 .008  
 CHART sub-score of mobility, SD 81.8 ± 21.5 74.0 ± 25.1 <.001  
 CHART sub-score of occupation, SD 56.1 ± 37.0 47.0 ± 37.0 <.001  

Health and Function     
 Motor FIM, Rasch-transformed, SD 53.6 ± 21.9 51.0 ± 23.4 .082  
 PHQ-9, SD 4.3 ± 4.7 4.9 ± 5.1 .049  
 Satisfaction With Life Scale, SD 21.6 ± 7.3 20.3 ± 7.8 .007  
 Pressure ulcer development, % participants 11 13 .275  
 Rehospitalization, % participants 25 36 <.001  

Recreation Participation     
 Recreation and participation in sports, % participants 27 17 <.001  
 Outdoor activities other than sports, % participants 48 42 .092  
 Creative expression activities (arts/music), % participants 34 30 .187  
 Gardening, % participants 21 15 .005  

* Control group cases weighted based on level of injury at admit to balance out significant differences between 
treatment and control groups; weights assigned: C1-4 AIS A, B, C = 0.89; C5-8 AIS A, B, C = 1.71; Para AIS A, B, 
C = 0.89; AIS D = 0.63 
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Outcomes: Five years post injury.  The treatment group had significantly higher 
rates of community participation (employment/school and CHART sub-scores) com-
pared to the control group at five years post injury.  They also had higher SWLS scores.  
Recreation participation was greater in the treatment group.  See Table 3.

Change in outcomes from one year to five years post injury within study groups.  
Table 4 reports differences in outcome from one to five years post injury within the 
treatment and control groups.  Both groups saw significant increases in the percent 
of participants working or in school, and in the CHART occupation score.  The con-
trol group saw significant changes with CHART social integration and mobility scores.  
Satisfaction with life increased for both groups, as did pressure ulcer development and 
recreation participation; however, the percentage of participants or item scores were 
consistently higher for the treatment group. 

Table 3
Five Years Post Injury Outcomes; Independent Means Testing

 

Table 3.  Five-Years Post Injury Outcomes; Independent Means Testing 
 
 

Treatment 
N=476 

Control* 
N=476 

 
p-value 

Community Participation     
 Working / school, % participants 43 35 .015  
 Residing at home, % participants 95 95 .743  
 CHART sub-score of social integration, SD 91.3 ± 17.3 86.4 ± 22.9 <.001  
 CHART sub-score of mobility, SD 81.2 ± 24.1 77.1 ± 26.4 .011  
 CHART sub-score of occupation, SD 64.5 ± 36.3 59.2 ± 38.4 .029  

Health and Function     
 Motor FIM, Rasch-transformed, SD 54.6 ± 20.9 51.9 ± 21.7 .056  
 PHQ-9, SD 4.8 ± 5.3 4.9 ± 4.9 .618  
 Satisfaction With Life Scale, SD 23.3 ± 7.7 21.9 ± 8.0 .005  
 Pressure ulcer development, % participants 17 21 .084  
 Rehospitalization, % participants 28 33 .129  

Recreation Participation     
 Recreation and participation in sports, % participants 33 28 .111  
 Outdoor activities other than sports, % participants 59 53 .043  
 Creative expression activities (arts/music), % participants 51 44 .040  
 Gardening, % participants 39 32 .012  

* Control group cases weighted based on level of injury at admit to balance out significant differences between 
treatment and control groups; weights assigned: C1-4 AIS A, B, C = 0.89; C5-8 AIS A, B, C = 1.71; Para AIS A, B, 
C = 0.89; AIS D = 0.63 
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Discussion
Association of TR services with patient outcomes has been called for in the litera-

ture (Keogh-Hoss & McCormick, 2007; Stumbo & Pegg, 2010). The SCIRehab project 
demonstrated value of TR intervention. It quantified TR during inpatient SCI rehabili-
tation and associated treatment time and activities with clinically relevant outcomes 
(Cahow et al., 2012).  However, SCIRehab was an observational study that used regres-
sion modeling to associate patient and treatment characteristics with outcomes; thus, 
providing limited generalizability. 

This project attempted to expand the picture of how time spent in TR services 
relates to clinically desirable outcomes, including societal participation that is con-
sidered one of the most important predictors of quality of life (Barker et al., 2009), 
and to increase generalizability of results.  The use of propensity score matching to 
create treatment and control groups with equivalent samples (in this case based on 
demographic and injury characteristics) provides for more rigorous scientific scrutiny 
of existing observational data. It reduces selection bias, strengthens causal arguments, 
and improves generalizability of results (Rosenbaum & Rubin, 1983).

Table 4
Outcomes at One and Five Years Post Injury; Matched Pairs Means Tests

 

Table 4.  Outcomes at One- and Five-Years Post Injury; Matched Pairs Means Tests 
 
 
 

Treatment 
N=476 

Control* 
N=476 

 
Year 1 Year 5 p-value Year 1 Year 5 p-value 

Community Participation   
Working / school, % participants 34 43 <.001 25 35 <.001 
Residing at home, % participants 96 95 .162 93 95 .070 
CHART sub-score of social 
integration, SD 

92.4 
± 16.7 

91.3 
± 17.3 

.180 89.2 
± 19.6 

86.4 
± 22.9 

.008 

CHART sub-score of mobility, 
SD 

81.8 
± 21.5 

81.2 
± 24.1 

.566 74.0 
± 25.1 

77.1 
± 26.4 

.004 

CHART sub-score of occupation, 
SD 

56.1 
± 37.0 

64.5 
± 36.3 

<.001 47.0 
± 37.0 

59.2 
± 38.4 

<.001 

Health and Function   
Motor FIM, Rasch-transformed, 
SD 

53.6 
± 21.9 

54.6 
± 20.9 

.036 51.0 
± 23.4 

51.9 
± 21.7 

.052 

PHQ-9, SD 4.3 
± 4.7 

4.8 
± 5.3 

.060 4.9 
± 5.1 

4.9 
± 4.9 

.987 

Satisfaction With Life Scale, SD 21.6 
± 7.3 

23.3 
± 7.7 

<.001 20.3 
± 7.8 

21.9 
± 8.0 

<.001 

Pressure ulcer development, 
% participants 

11 17 .001 13 21 <.001 

Rehospitalization, % participants 25 28 .223 36 33 .263 
Recreation Participation   

Recreation and participation in 
sports, % participants 

27 33 .007 17 28 <.001 

Outdoor activities other than 
sports, % participants 

48 59 <.001 42 53 <.001 

Creative expression activities 
(arts/music), % participants 

37 51 <.001 30 44 <.001 

Gardening, % participants 21 39 <.001 15 32 <.001 
 
* Control group cases weighted based on level of injury at admit to balance significant differences between 
treatment and control groups; weights assigned: C1-4 AIS A, B, C = 0.89; C5-8 AIS A, B, C = 1.71; Para AIS 
A, B, C = 0.89; AIS D = 0.63 
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Time in therapy is reported as average minutes per week so as not to correlate with 
LOS.  Despite this, it is possible that the treatment group (defined as > 20 hours TR) 
received more TR simply because participants spent more time in the rehabilitation 
facilities (LOS was significantly longer for treatment group).  The treatment group also 
received more minutes per week of PT, but less ST than the control group. We posit the 
relationship between more time in TR and PT may be due to co-treatments involving 
taking patients out of rehabilitation facilities for community integration work.  Reha-
bilitation facilities may limit TR taking patients with open airways into community 
settings without accompaniment by a licensed therapist.  While in community settings, 
PTs may work on wheelchair mobility skills, functioning (e.g., use of sip and puff drive 
mechanisms), and maintenance.  

Treatment group participants were more likely to reside at home and be employed 
or in school at one year post injury than those in the control group. They also had 
higher community participation scores as measured by CHART.  This trend (except for 
residential location) continued at five years post injury.  CTRS often work on commu-
nity integration skills such as time management, hand writing, accessing technology, 
community self-care, community mobility, and accessibility. For adults, community 
integration may include taking patients to their workplace to identify challenges and 
determine appropriate accommodations. CTRS take student-aged patients to college 
campuses to practice mobility and self-care in classrooms, dorms, and around campus.  
They address school attendance issues and campus accessibility for social and extracur-
ricular activities. Potential students are introduced to Disability Services, and review 
scholarship opportunities.  Similar to findings of greater self-efficacy and positive affect 
reported by Hitzig and colleagues (Hitzig, Alton, Leong, & Gatt, 2012) regarding TR-
provided outdoor experiential therapy, perhaps these activities made participants feel 
more confident and better prepared to overcome obstacles and navigate the processes 
for returning to (or attending for the first time) work or school. 

‘The ultimate goal  of TR is to facilitate full and optimal involvement in commu-
nity life.’ (National Council for Therapeutic Recreation Certification, 2004); this aligns 
closely with content of CHART measures. Both focus on social skills, self-advocacy, the 
importance of wellness activities (i.e., getting out of bed, time management, participat-
ing in active leisure, and maintaining healthy social relationships), and accessibility 
and transportation in home communities.  Community integration activities often in-
clude friends and family so that social support networks learn how to assist the injured 
person. Thus, participants in the treatment group (significantly higher CHART social 
integration, mobility, and occupation scores at both one year and five years post injury 
compared to the control group) may have been better prepared to resume previous 
social roles as parent, spouse, romantic partner, friend, homemaker, do-it-yourselfer, 
employee, student, volunteer, and/or other active community member roles.

The treatment group had fewer rehospitalizations following rehabilitation dis-
charge in the first-year post injury, but not at the five-year anniversary. Change in 
percent of participants rehospitalized within either group did not change significantly 
from one to five years post injury. However, while rehospitalization increased from 
25% to 28% at one and five years post injury, respectively, for the treatment group, these 
rates are lower than the one-year rate (36%) reported for the control group. Despite no 
increases in rehospitalization rates, pressure ulcer development increased within both 
groups.  While concerning, this may be reflective of progression of SCI and associated 
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medical conditions over time regardless of activity level (Cardenas, Hoffman, Kirsh-
blum, & McKinley, 2004; Stillman, Barber, Burns, Williams, & Hoffman, 2017). 

The treatment group reported more participation in sports and gardening activi-
ties one year post injury than the control group.  Individuals may be better prepared 
to engage in such recreation activities, which can be done in the home or community 
without needing much (or any) adapted equipment, when they are practiced during 
inpatient rehabilitation.  Participation in sports, which includes gym workouts, may be 
a mechanism for working on functional goals. Many sports, such as bowling or basket-
ball can be done within regular wheelchairs and do not require specialized equipment. 
Being involved in these types of active leisure pursuits may serve as motivation for bet-
ter self-care and be related to less rehospitalization. However, caution should be noted 
as increased activity, especially that which involves elevated seat pressures, is reported 
to place individuals at risk for skin breakdown (Darrah et al., 2016). The confluence of 
lifestyle considerations, including activity choices, can influence the development of 
skin breakdown, which can occur even in the presence of conditions that appear ideal 
(Bauman & Waters, 2004; Jackson et al., 2010).

 By five years post injury, treatment group participants remained more active in 
recreation activities although the types of activities with significant differences be-
tween groups changed. Outdoor activities (e.g., fishing or kayaking), may be costly and 
require additional time for planning and obtaining additional equipment. They may 
also require greater familiarity with bodily function after injury, such as temperature 
regulation and balance. Participation in creative expression activities is also greater 
for the treatment group by five years post injury. It may be that participants in the 
treatment group recall the multiple activities (e.g., photography and painting) that are 
introduced during inpatient TR as modalities for fine motor skill work.  After estab-
lishing a functional home life routine, participants find the time and desire to pursue 
artistic activities. While recreation participation increases significantly for both treat-
ment and control groups from one to five years post injury, rates of participation are 
consistently higher for treatment group participants.

Similar to what has been found in other studies (Tasiemski, Kennedy, Gardner, & 
Taylor, 2005), satisfaction with life scale scores are higher for people more involved in 
recreation (treatment group); however, both groups show significant increases in satis-
faction from one to five years post injury.  This may reflect a natural growth period in 
advancing from the therapy stage of post injury life to active daily living and adjusting 
to the “new normal.”  It implies that people can report satisfaction with life post in-
jury, and that receipt of significant TR during inpatient rehabilitation, may reduce the 
adjustment period. Helping people understand available recreation options facilitates 
transition into recreation and community participation, which probably contributes to 
greater satisfaction with life.

Limitations
Participating SCIRehab centers varied in terms of setting, care delivery patterns, 

and patient characteristics, and were included based on their willingness to participate.  
While they included some of the largest SCI rehabilitation programs in the U.S, some 
had larger and more active TR departments than others. The lack of reimbursement 
for TR services by external payers makes delivery of these services inconsistent among 
providers.
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The SCIRehab study was observational in design, and thus, did not include con-
trols for inclusion other than receipt of inpatient rehabilitation.  Despite extensive data 
regarding demographic and injury characteristics, it is possible that not all defining 
characteristics were identified. As common in clinical research, most outcomes (e.g., 
satisfaction, depression, CHART, residential location) were general measures that 
could be applicable to a number of fields and not specific to recreation therapy (Stumbo 
& Pegg, 2010). However, in the original SCIRehab study, specific recreation measures 
that attempted to quantify recreational pursuits were developed and incorporated into 
the SCI Model Systems follow-up process; the same outcomes were included here.

The use of propensity score matching improves the ability to compare treatment 
effects between groups using observational data, as well as increase generalizability 
to other rehabilitation settings of care. However, it is realistic that limitations remain.  
Despite using 20 demographic and injury variables (listed in Table 1) to conduct pro-
pensity score one-to-one matching, differences remained in level of injury between the 
treatment and control groups. The control group required subject weighting to equal-
ize representation of participants with C 5-8 and AIS D levels of injury.  

Practicing CTRS provided all treatment data for the SCIRehab study in real time 
using personal digital assistants (PDAs).  While data collection methods were standard 
across the participating facilities, some treatment information may have been under-
reported or omitted. Further, treatment data were only collected on inpatient rehabili-
tation services provided. It is possible that participants continued to receive various 
levels of outpatient services, which are not reflected in the data.  Community discharge 
support system information also is not included in the study data and thus, the data 
does not include information about discharge location in relation to available services, 
finances, transportation options, and available support systems, all of which can influ-
ence return to work, leisure, and social activities. 

Implications for Research and Practice
CTRS, during inpatient rehabilitation, should focus on providing community in-

tegration opportunities that are relevant to a patient’s lifestyle and interests.  Individu-
alized opportunities with patient-centered goals help patients realize how activities can 
be adapted for personalized needs and transfer skills to a more life-like environment 
while being supported by trained individuals.  

Providing education, exposure, practice, and resources help patients increase their 
knowledge about possible recreational pursuits post SCI. This may be especially im-
portant for persons with low tetraplegia who require greater adaptation and education 
due to limited upper body strength and hand function.  Our results imply that persons 
with more complex injury (treatment group included significantly more persons with 
C5-8 and fewer with AIS D injuries) who receive more TR during inpatient rehabilita-
tion, demonstrated higher levels of community and recreation participation, less de-
pression, and greater satisfaction with life. These findings provide evidence that vali-
date the importance of dedicating time during inpatient rehabilitation to TR service 
provision, especially to persons with higher levels of injury.  It is important to provide 
functional exposure (including demonstration) and ample time to practice technical 
and advocacy skills.  
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Some activities practiced during inpatient rehabilitation may be realized shortly 
after rehabilitation discharge; others will be explored later as patients settle into home 
and community routines. Exposure to the possibilities, as well as exploring each pa-
tients’ local community resources, facilitates engagement in recreation and leisure pur-
suits more readily, thus having increased community participation and life satisfaction. 
Understanding that some activities may not be engaged in right away should not stop 
rehabilitation practitioners from presenting patients with multiple recreation and lei-
sure options. Knowing that it may take years post injury for patients to engage in dif-
ferent leisure pursuits, the CTRS should be diligent in providing community resource 
information to facilitate leisure involvement for patients to reference when ready. 

Another opportunity for clinical practice implication is the concept of co-treat-
ment. Our data indicated that in addition to more time spent in TR (which was over 2.5 
times greater for our treatment group compared to control group), the treatment group 
also received significantly more PT. Creating treatment plans that include co-treatment 
with other rehabilitation practitioners, such as PT, offer greater opportunity for com-
munity integration experiences during inpatient rehabilitation, which may result in 
health and participation benefits. This also provides opportunity for more research 
evaluating the impacts of interdisciplinary collaboration in the treatment of persons 
with complex neurological injury. 

Future research should identify specific TR interventions that offer the most 
change. In this study, we looked only at treatment hours; however, it may be that ther-
apy content is as, or more important, than time spent in TR. This may be most relevant 
for persons with higher injury levels (our treatment group comprised significantly 
more proportion of persons with low tetraplegia but representation of high tetraplegia 
was equivalent among groups), thus providing improved guidance for CTRS to tailor 
treatment to specific patient needs. Research examining therapy content may also offer 
additional insight into relationships among recreational pursuits with pressure ulcer 
development and rehospitalization.

Conclusion
More time spent in TR during inpatient rehabilitation after SCI is associated 

strongly with improved community participation, health and function, and recreation-
al participation at one and five years post injury. The significant findings presented here 
create an exciting opportunity for rehabilitation professionals to advocate for TR as a 
valuable and effective reimbursable service for their patients.  
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