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Abstract

Physical rehabilitation is common after an individual ex-
periences a spinal cord injury. A coordinated multidis-
ciplinary team provides services to assist the individual 
to be as independent as possible when discharged from 
rehabilitation. There is extensive literature reporting that 
age, admission FIM™ scores, and the severity of injury are 
predictive of independence at discharge.  The purpose of 
this study was to investigate change in FIM™ scores based 
on combination of time spent in different therapies while 
controlling for severity of injury. We abstracted data from 
142 individuals diagnosed with an SCI, between the ages 
18 and 91. Results indicate the higher the full stay sever-
ity, as computed by the computerized severity index, the 
smaller gains in global and motor FIM™ scores. We also 
found that treatment time by occupational, physical, and 
recreational therapies were independent of patient sever-
ity level. Much like the existing literature, individuals 
with higher severity scores generally have smaller gains 
in functional independence.  It may be important that 
recreational therapists, along with other treatment team 
members provide more opportunities for therapy and 
training to further improve upon an individual’s func-
tional independence scores. 
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Sustaining a spinal cord injury (SCI) may greatly impact a person’s functioning 
and lifestyle. “SCI rehabilitation is needed to train patients to use their remaining abili-
ties and support ‘adjustment’ to a changed body and life situation” (Whiteneck, Gas-
saway, Dijkers, & Jha, 2009, p. 252). Through multidisciplinary inpatient rehabilitation, 
individuals generally achieve optimal functioning for their new normal.  The amount 
of treatment that occurs during rehabilitation varies; however, the majority receive a 
combination of three hours of therapies, typically facilitated by physical and occupa-
tional therapists, and speech language pathologists, if warranted. Yet, some hospitals 
may provide more than the regulated three hours of therapy required for inpatient 
rehabilitation. Therapies such as recreational therapy, music therapy, and horticulture 
therapy may be added to provide more comprehensive rehabilitation care.  Regardless 
of the therapies provided, the overall purpose of inpatient rehabilitation after an SCI, is 
to increase an individual’s ability to be functionally independent and integrate into the 
community (National Institute of Neurological Disorders and Stroke [NINDS], 2011). 

The foundation of rehabilitation, after SCI, generally takes place during inpatient 
rehabilitation (Taylor-Schroeder et al., 2011). The multidisciplinary team uses inter-
ventions that assist individuals who received an SCI to maximize their independence 
with activities of daily living, life roles, and other functional tasks (Taylor-Schroeder 
et al., 2011). Each team member, from different disciplines, works toward the outcome 
of maximal independence, but does so in slightly different frameworks and potentially 
smaller goals.  For example, physical therapy (PT) will look to maximize independence 
in physical functioning in domains such as motor function, range of motion, musculo-
skeletal pain, propelling a wheelchair, and rolling in bed (Taylor-Schroeder et al., 2011). 
Occupational therapy (OT) will maximize independence of function within a spec-
trum of life skills (American Occupational Therapy Association [AOTA], 2002; Foy 
et al., 2011).  Speech-language pathology will maximize independence with cognition 
and communication functioning, swallowing, voice, and motor speech (Brougham et 
al., 2011). Recreational therapy will maximize independence in realistic leisure options 
as well as promote an independent active lifestyle (Gassaway, Dijkers, Rider, Edens, 
Cahow, & Joyce, 2011).  Indeed, “The overall goal of recreational therapy interventions 
being restoration of the maximum possible levels of physical, emotional, and social 
skills through participation in a physically and socially active leisure lifestyle” (Vilet 
& Bogenschutz, 2015, p. 377). Through the use of leisure interventions and leisure in-
volvement, individuals with spinal cord injuries may cope with their new normal, thus 
providing opportunities for personal strengths and abilities, which potentially leads to 
meaningful engagement in leisure (Chun & Lee, 2010). Moreover, “TR services in a 
comprehensive rehabilitation program for persons with SCI advances training beyond 
basic functional skills to learning how to enjoy life after injury” (Gassaway, Sweatman, 
Rider, Edens, & Weber, 2019, p. 100).  Even though there are other disciplines (e.g., 
music therapy, nursing, rehabilitation psychology) who engage individuals with SCI 
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within the rehabilitation process, physical, occupational, and recreational therapies ap-
pear to be commonly offered during inpatient rehabilitation and are the focus of this 
manuscript. 

The effectiveness of SCI rehabilitation is exemplified through outcomes of func-
tional gains. For example, the functional independence measure (FIM™) is the most 
widely utilized outcome measure evaluating motor and cognitive functioning.  This 
18-item measure is completed by the multidisciplinary team at admission and dis-
charge, and measures overall functioning on two subscales—motor and cognition 
function.  Individuals are scored from zero (did not occur) to seven (total indepen-
dence) as they complete specified tasks. The lower the score, the more dependency the 
individual demonstrates. When investigating which rehabilitation processes are most 
effective and most associated with positive patient outcomes, many authors utilize the 
FIM™ to describe effectiveness and positive patient outcomes (Truchon et al., 2017). 
Heinemann, Linacre, Wright, Hamilton, and Granger (1994) found in their multiple 
regression study that admission functional status related to discharge function and 
length of stay among the 27,699 patients in their inpatient rehabilitation study, with 
strengths of associations varying among population groups. Moreover, “motor func-
tion was a stronger predictor of length of stay than cognitive function for all impair-
ments” (Heinemann et al., 1994, p. 134). Several studies found age as a predictor for 
functional outcomes (Cifu, Huang, Kolakowsky-Hayner, & Seel, 1999; De Vivo, Kartus, 
Rutt, Stover, & Fine, 1990; Noreau, Proulx, Gagnon, Drolet, & Laramee, 2000). Gener-
ally reported, individuals who are older versus a younger comparison have lower FIM™ 
scores at admission and discharge, and less efficient FIM™ change (Cifu et al., 1999; 
McKinley et al., 2003) at one year post injury (Wilson et al., 2014). In a systematic 
review of neurological and functional recovery following adults with an SCI (Al-Habib 
et al., 2011), age and gender were identified as patient predictors of neurological and 
functional recovery. Indeed, motor and functional recovery were decreased with older 
adults. Moreover, they found that severity of SCI was the most significant predictor of 
recovery (Al Habib et al., 2011).

More recently, utilizing a practice-based evidence methodology (PBE) to unpack 
the black box of rehabilitation, SCIRehab investigators sought to understand “What 
inpatient rehabilitation treatment interventions are most strongly associated with posi-
tive outcomes in people with traumatic spinal cord injury, after controlling for patient 
and injury characteristics?” (Whiteneck & Gassaway, 2012, p. 482). Among the six par-
ticipating facilities, approximately 1,376 patients with a traumatic SCI were enrolled 
in the SCIRehab study. A multidisciplinary approach to treatment is common when 
treating individuals with an SCI. So much so that prominent scholars in rehabilita-
tion research developed the SCIRehab study, which employed practice-based evidence 
to identify the effect of rehabilitation on outcomes (Whiteneck & Gassaway, 2012). 
One of the major undertakings of the SCIRehab project, was to create a taxonomy of 
time in treatment in which each clinical discipline developed and validated a treat-
ment taxonomy of specific interventions offered to individuals with SCI. The clinicians 
then entered the appropriate time spent within each intervention during each patient 
treatment session (Whiteneck & Gassaway, 2012). Part of the rationale for creating the 
discipline-specific treatment taxonomy was to help understand which treatments ac-
tually contributed to positive changes in outcomes. The rehabilitation disciplines that 
created the taxonomy included occupational therapy, physical therapy, therapeutic rec-



4

Zahl, Bateman, DeFreitas, Mwavita, and Horneber

reation, speech language pathology, psychology, social work/case management, and 
nursing.  With the varied disciplines creating a taxonomy as well as investigating which 
discipline-specific interventions contributed to positive changes in outcomes assumes 
that all disciplines, not just one discipline, may contribute to changes in the outcomes.

During analysis, it was discovered that patients received a mean 188.8 hours of 
therapy from seven disciplines; the majority of the hours provided by PT and OT.  At 
one year post injury, demographic and injury characteristics were the strongest pre-
dictors of functional status. Adding treatment duration (e.g., time spent in therapies) 
resulted in slightly more predictive power to patient characteristics as predictors to 
outcomes. Analyzing specific therapies, more time spent in PT positively predicted 
motor FIM™ at discharge and at one year post injury, and more time spent in RT had 
similar positive associations.  Whereas more time spent in OT predicted lower motor 
FIM™ at discharge, and was not a predictor of motor FIM™ one year post injury.  The 
results of the SCIRehab project have provided some insight into the outcomes achieved 
during inpatient rehabilitation as well as explaining contributory factors to the func-
tional gains.  

Most recently, Gassaway et al. (2019) used the SCI Rehab public use datasets to 
compare specific outcomes based on time spent in RT during inpatient rehabilitation. 
Outcomes of importance for this study included community integration, depressive 
symptomatology, and satisfaction with life. See Gassaway et al. (2019) for a list of mea-
sures for these outcomes.  They found that at one year post injury, individuals who 
received more than 20 hours of RT experienced higher rates of employment/school, 
were residing at home, and had higher CHART social integration, mobility, and oc-
cupations compared to individuals with less than 20 hours of RT during inpatient re-
habilitation. Individuals who had greater than 20 hours of RT during inpatient also 
had fewer depressive symptoms, greater life satisfaction, and more participation in 
recreation. Individuals with less than 20 hours of RT programming reported more re-
hospitalizations. At five years post injury, individuals with greater than 20 hours of RT 
inpatient programming had higher rates of community participation, satisfaction with 
life scores, and recreation participation. This study as well as the SCIRehab studies, do 
not necessarily provide an understanding about the combination of therapies influ-
encing change in FIM™ scores; therefore, the purpose of this study was to investigate 
change in FIM™ scores based on combination of time spent in different therapies while 
controlling for severity of injury.

Methods
This cross-sectional design utilized a retrospective electronic medical chart re-

view of individuals with an SCI who received inpatient rehabilitation from one reha-
bilitation hospital in the southern plains region of the United States. Data collected 
included patient demographic and injury characteristics (e.g., age, diagnosis, sever-
ity), treatment characteristics (e.g., therapy time), and outcome data (e.g., FIM™ global 
scores, and motor and cognition subscales). Data were analyzed through separate 3x2 
ANOVA for five dependent variables. Approval for human subject participation was 
obtained by the Institutional Review Board from the inpatient rehabilitation hospital 
(study #16-005).

Research participants for this study included 142 individuals diagnosed with an 
SCI, between the ages 18 and 91.  Spinal cord injury confirmed with ICD-9 code for 
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SCI within the medical chart.  Inclusion criteria were 1) males and females, 2) a mini-
mum age of 18 years old on admission to the rehabilitation center, 3) a diagnosis of SCI, 
and 4) documented admission and discharge FIM™ scores (global, motor, cognition). 

Patient Demographic and Injury Data
Patient data, with an inpatient rehabilitation stay any time between 2013-2015, 

were abstracted from electronic medical records. The International Classification of 
Diseases-9 (ICD-9; World Health Organization, 1978) with doctor diagnosis were used 
to describe neurologic level of injury.  The Functional Independence Measure (FIM™) 
described each research participant’s functional independence in motor and cogni-
tive tasks at admission and discharge (Heinemann et al., 1994; Linacre, Heinemann, 
Wright, Granger, & Hamilton, 1994).  Severity indicated through the Comprehensive 
Severity Index (CSI®), “quantifies patient severity of illness based on over 2,100 physi-
cal findings related to a patient’s disease(s)” and “uses weighting algorithms based on 
the gravity of symptoms associated with each ICD-9 code (e.g., urinary tract infection, 
co-occurring brain injury, hypotension, and depression) to calculate a severity score, 
using data from the entire rehabilitation stay” (Whiteneck et al., 2012, p. 487). Full stay 
severity quantifies the gravity of symptoms for the entire length of rehabilitation stay. 
The higher the severity score the more severe the illness (Whiteneck et al., 2012).

Treatment Characteristics
Researchers abstracted information regarding treatment time and treatment type 

for occupational, physical, and recreational therapies through the electronic medical 
chart. Each time a patient was seen or participated in these specific therapies, the clini-
cian documented progress as well as total time spent with the patient. For this study, we 
abstracted the treatment time by session for occupational, physical, and recreational 
therapies.   

Outcome Data
FIM™ scores are determined around time of admission and discharge, by trained 

clinicians. At the time of this study, it was the primary outcome measure utilized by 
the rehabilitation center.  FIM™ was developed “to rate severity of patient disability and 
the outcomes of medical rehabilitation” (Heinemann et al., 1994, p. 136).  Observation 
of severity of SCI, by the clinician on 18 items related to self-care, control of excretion, 
transfers, locomotion, communication, and social cognition that are further organized 
into two subscales:  The motor subscale includes 13 items with the cognition subscale 
including 5 items (Linacre et al., 1994). Through observation, the clinician rates the 
individual from zero (did not observe) or one (total dependence) to seven (complete 
independence) (Linacre et al., 1994). A maximum global score of 126 indicates func-
tional independence, while the lowest global score on the 18 items indicates complete 
functional dependence. FIM™ may also be rated by motor functioning and cognition 
functioning.  The 13-item motor functioning and 5-item cognition subscales are rated 
identically to the global scale. Good internal consistency has been reported, as well as 
good concurrent, predictive, and construct validity (Bagg, Pombo, & Hopman, 2002; 
Deutsch, Braun, & Granger, 1997; Stineman, Jette, Fiedler, & Granger, 1993). A meta-
analysis of 11 published studies, conducted by Ottenbacher, Hsu, Granger, and Fiedler 
(1996), “revealed a median interrater reliability for the total FIM™ of .95 and median 
test-retest and equivalence reliability values of .95 and .92, respectively” (p. 1226).  For 
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this study we abstracted and analyzed change in FIM™ scores (global and motor and 
cognition subscales) from admission and discharge.

Statistical Analyses
Individuals were grouped two different ways: by full stay severity (“least” severe 

as <10 (n=87), “moderate” severity as 10-29 (n=42), and “most” severe as >30 (n=13) 
and by whether or not they received RT treatment (coded as 1 = no (n=63), and 2 = 
yes (n=79).  To simplify the full severity groups, researchers split the groups by thirds, 
thus the group labeled least were individuals receiving a severity score of less than 
10, moderate severity were individuals receiving severity scores between 10 to 29, and 
most severe were individuals who had severity scores over 30. A separate 3×2 two-
way [severity group × RT treatment group] ANOVA was performed for each of the 
five dependent variables: 1) change in global FIM™ (from admission to discharge), 2) 
change in motor FIM™, 3) change in cognitive FIM™, 4) PT treatment time, and 5) OT 
treatment time.  Post-hoc tests included one-way ANOVAs with Bonferroni pairwise 
comparisons or independent samples t-tests to decompose significant interactions or 
main effects when necessary.  A separate one-way (across severity group) ANOVA was 
performed to examine RT treatment time.  Lastly, a Pearson bivariate correlation was 
performed between RT treatment time and full stay severity (ungrouped). An alpha 
level of p < 0.05 was utilized to determine statistical significance for all analyses.  

Results

Sample
One hundred forty-two (males = 82, females = 60) electronic medical charts were 

reviewed of individuals with a diagnosis of SCI who received inpatient rehabilitation.  
Ages ranged from 18-91 (M = 59.38, SD = 18.00).  A minimum length of stay was three 
days and a maximum length of stay was 59 days (M = 18.29 days, SD = 9.52).  The 
most frequently reported ethnicity was Caucasian (n = 106), followed by Black/African 
American (n = 12), no response (n = 11), American Indian/Alaskan Native (n = 6), 
Hispanic/Latino (n = 5), and Asian and Native Hawaiian/ Pacific Islander (n = 1 each).  
Sixty-three individuals had a diagnosis of other SCI, 44 with a diagnosis of paraplegia, 
and 35 with a diagnosis of quadriplegia. Other SCI commonly includes SCI clinical 
syndromes.  There are five SCI clinical syndromes: central cord syndrome, brown-
sequard syndrome, anterior cord syndrome, conus medullaris syndrome, and cauda 
equine syndrome (Kirshblum et al., 2011; Maynard et al., 1997). Admission severity 
ranged from zero to 42 (M = 6.30, SD = 8.30) whereas discharge severity ranged from 
0 to 34 (M = 4.08, SD = 6.35), and full stay severity ranged from 0 to 58 (M = 10.65, SD 
= 12.55).  Table 1 describes the minimum, maximum, means, and standard deviations 
for global FIM™, motor FIM™, and cognition FIM™ at admission and discharge. Table 
2 describes the minimum, maximum, means, and standard deviations for minutes of 
occupational, physical, and recreational therapies.

Changes in FIM
The changes in global, motor, and cognitive FIM™ scores are shown in Figure 1.  

For changes in global FIM™ scores, there was neither an interaction for severity × RT 
treatment (F(2, 136) = 0.057, p = 0.944) nor a main effect for RT treatment (F(1, 136) 
= 0.161, p = 0.689).  However, there was a main effect (F(2, 136) = 5.313, p = 0.006) for 



7

Rehab Therapies in SCI

full stay severity.  Specifically, the most severe group showed significantly less improve-
ment in global FIM™ scores than both the least severe (p = 0.004) and moderate (p = 
0.036) severity groups.  

For changes in motor FIM™ scores, there was neither an interaction for severity 
× RT treatment (F(2, 136) = 0.077, p = 0.926) nor a main effect for RT treatment (F 
(1,136) = 0.025, p = 0.874).  However, there was a main effect (F(2, 136) = 4.068, p = 
0.019) for full stay severity.  Specifically, the most severe group showed significantly less 
improvement in motor FIM™ scores than the least (p = 0.0194) severe group.  

For changes in cognitive FIM™ scores, there was a significant interaction for se-
verity × RT treatment (F(2, 136) = 3.210, p = 0.043), as well as a main effect for RT 
treatment (F(1, 136) = 13.172, p < 0.001).  However, there was not a main effect (F (2, 
136) = 0.847, p = 0.431) for full stay severity.  Independent sample t-tests showed sig-
nificant differences for RT treatment within the least severe group (t(51.183) = 2.688, p 
= 0.010), but no differences for the moderate and most severe groups (p > 0.05).  

Dependency on Other Treatments
The total minutes of PT and OT treatment are shown in Figure 2.  For PT treat-

ment time, there was not an interaction for severity × RT treatment (F(2, 136) = 1.196, 
p = 0.305). There were also no main effects for full stay severity (F(2, 136) = 0.484, p 
= 0.617), or RT treatment (F(1, 136) = 1.246, p = 0.266). For OT treatment time, there 
was not an interaction for severity × RT treatment (F(2, 136) = 0.902, p = 0.408).  There 
were also no main effects for full stay severity (F(2, 136) = 0.006, p = 0.994) or RT treat-
ment (F(1, 136) = 1.656, p = 0.200). The total minutes of RT treatment time are shown 
in Figure 3.  There were no significant differences in minutes of RT treatment between 
severity groups (F(2, 139) = 0.100, p = 0.905). Ungrouped, there was no relationship 
between RT treatment time and full stay severity (N = 142, r = 0.032, p = 0.702).

Running	head:	REHAB	THERAPIES	IN	SCI	

Table	1.	FIM™	scores	descriptives	

FIM™	Label	 Mean	 Standard	
Deviation	

Minimum	 Maximum	

Admission	Global	 59.47	 15.54	 27	 113	
Discharge	Global	 82.44	 20.79	 17	 116	
Admission	Motor	 30.46	 13.01	 12	 78	
Discharge	Motor	 51.80	 18.15	 17	 116	

Admission	Cognition	 28.58	 5.87	 1	 35	
Discharge	Cognition	 30.27	 5.73	 1	 35	

	

	

Table	2.	Minutes	and	units	of	therapies	

Therapy	Type	 Mean	 Standard	Deviation	 Minimum	 Maximum	
OT	Units	 106.51	 64.78	 0	 341	
OT	Time	 1104.52	 642.79	 90	 3995	
PT	Units	 123.82	 80.29	 5	 426	
PT	Time	 1265.13	 741.54	 100	 4295	
RT	Units	 11.41	 16.04	 0	 63	
RT	Time	 138.91	 193.85	 0	 945	

Note:	OT	=	Occupational	Therapy,	PT	=	Physical	Therapy,	and	RT	=	Recreational	Therapy	
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Discussion
The purpose of this study was to investigate change in FIM™ scores based on com-

bination of time spent in different therapies while controlling for severity of injury.  It 
was discovered that individuals in the most severe group, as measured by the CSI, had 
less global and motor FIM™ change from admission to discharge.  For the cognition 
subscale of the FIM™ we found recreational therapy treatment and severity had a sig-
nificant interaction, and specifically the individuals considered least severe according 
to the CSI had less gains in cognitive change.  It may appear that recreational therapy 
makes people worse; however, the negative association may be because the individuals 
were some of the most severe and potentially had co-occurring cognitive functional 
impairments, and therefore had a lower functional level. The SCIRehab studies (e.g., 

Running	head:	REHAB	THERAPIES	IN	SCI	

	

Figure	1.	Scatter	plots	separated	by	severity	and	changes	in	FIM™	scores	

	

Note:	Scatterplots	separated	by	full	stay	severity	for	patients	that	either	received	or	did	not	receive	recreational	
therapy	(RT).		Plot	A	shows	changes	in	overall	functional	independence	measurement	(FIM)	scores	from	admission	
to	discharge.		Plot	B	shows	changes	in	motor	FIM,	while	plot	C	shows	changes	in	cognitive	FIM.		Shaded	circles	are	
patients	that	did	not	receive	RT	and	unfilled	circles	are	patients	that	did	receive	RT.		The	horizontal	black	bars	
represent	the	mean	for	each	group,	and	the	vertical	gray	bars	show	the	standard	deviations.			

*	denotes	a	significant	difference	between	RT	treatment	groups	(p	<	0.05)	

#	denotes	a	significant	difference	between	full	stay	severity	groups	(p	<	0.05)	

	 	Figure 1.  Scatter plots separated by severity and changes in FIM™ scores
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Cahow et al., 2012; Gassaway et al., 2019) have demonstrated the positive impact of RT 
on outcomes; it is important to note that we did not investigate all the same variables. 
Additionally, it is important to recognize we were looking at the combination of thera-
pies, thus one group involved individuals who participated in OT, PT, and RT, and the 
other group of individuals only had OT and PT.  We also looked at full-stay severity 
versus admission severity. Full-stay severity averages all days of inpatient rehabilita-
tion, which may have impacted the results.  

Running	head:	REHAB	THERAPIES	IN	SCI	

Figure	2.	Scatter	plots	separated	by	severity	and	discipline	treatment	units	

	

Note:	Scatterplots	separated	by	full	stay	severity	for	patients	that	either	received	or	did	not	receive	recreational	
therapy	(RT).		Plots	A	and	B	show	how	many	total	minutes	patients	received	physical	or	occupational	therapy	
treatment,	respectively.		Shaded	circles	are	patients	that	did	not	receive	RT	and	unfilled	circles	are	patients	that	
did	receive	RT.		The	horizontal	black	bars	represent	the	mean	for	each	group,	and	the	vertical	gray	bars	show	the	
standard	deviations.			

	 	Figure 2. Scatter plots separated by severity and discipline treatment unit
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Concerning a combination of therapies there were no differences between severity 
groups with different combinations of therapies. This may imply that no one therapy is 
superior to the others when treating patients with different severities, and that a mul-
tidisciplinary approach is important when assisting individuals with SCI to become as 
independent as possible.  

Compared with Whiteneck and Gassaway (2012) reported information, the aver-
age age of our research subjects was about 59 years old, which was much older than the 
SCIRehab study sample (M = 38 years old) and the ERehab national data (M = 47 years 
old). The average length of stay for individuals in the SCIRehab study was approxi-

Running	head:	REHAB	THERAPIES	IN	SCI	

Figure	3.	Scatterplots	of	RT	and	severity	

	

Note:	Plot	A	shows	scatterplots	of	recreational	therapy	(RT)	treatment	time	separated	by	full	stay	severity.		Each	
circle	is	an	individual	patient.		The	horizontal	black	bars	represent	the	mean	for	each	group,	and	the	vertical	gray	
bars	show	the	standard	deviations.		Plot	B	shows	RT	treatment	time	and	full	stay	severity	for	each	patient	
(ungrouped).		These	two	variables	were	unrelated	(p	>	0.05).					

Figure 3. Scatterplots of RT and severity
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mately 56 days, whereas the average length of stay for individuals within our study 
was 18 days (Whiteneck & Gassaway, 2012).  Compared to two national databases, our 
population had shorter length of stay and the average age of injury was much older. 
This may explain why individuals in our most severe group had much smaller changes 
from admission and discharge on the global and motor FIM.™ Hsieh and colleagues 
(2013) reported “Because human performance and function decline with age, indi-
viduals who sustain an SCI at older ages are thought to face more challenges during the 
rehabilitation process…” (p. S175). They also found that individuals who were older 
received less rehabilitation than younger persons. Thus, implying the less time spent in 
rehabilitation the less change one would see from admission to discharge FIM™ scores, 
especially since they face more challenges in recovery. This may explain why the indi-
viduals in our study with the most severe ratings saw smaller changes from admission 
to discharge FIM™ scores.

The largest diagnostic group (n = 63) within in our study was other spinal cord 
injury. Individuals within this category are generally diagnosed with SCI clinical syn-
dromes. There are five SCI clinical syndromes: central cord syndrome, brown-sequard 
syndrome, anterior cord syndrome, conus medullaris syndrome, and cauda equine 
syndrome (Kirshblum et al., 2011; Maynard et al., 1997).  These five syndromes are 
recognized by the International Standards for Neurological and Functional Classifica-
tion of Spinal Cord Injury, which is the standardized examination utilized by physicians 
when classifying spinal cord injury impairment (Yu & Pyne, 2018). Moreover, there is a 
high degree of incomplete injury with an SCI syndrome diagnosis thus, more potential 
for greater functional recovery (McKinley, Santos, Meade, & Brooke, 2007).  We were 
unable to parcel out if the individuals within the “other SCI” group had one of five SCI 
syndromes; however, the therapists who worked at the rehabilitation hospital reported 
that many of the patients they see who are marked “other SCI” had one of the five 
syndromes. This may explain why individuals in the “other SCI” diagnostic group had 
higher average FIM™ scores and greater average change in FIM™ scores.  As McKinley 
and colleagues (2007) reported, most individuals with an SCI syndrome are classified 
ASIA D.  ASIA D, identified from the ASIA impairment scale, is an incomplete injury 
with motor function preserved below the level of injury (Kirshblum et al., 2011; May-
nard et al., 1997).  Indeed, “Completeness of injury and neurologic level of injury are 
important factors in predicting functional outcomes after SCI. Incomplete SCIs tend to 
indicate a more favorable prognosis” (McKinley et al., 2007, p. 222). 

Limitations
The generalizability of the results to a greater population is limited due to the type 

of sample studied, and the non-random and cross-sectional results. In this study we 
utilized a convenience sample—a certain diagnosis—during a certain period of time, 
and at a certain location. This may not be representative of the SCI population. Read-
ers should approach the current findings and conclusions with caution and the results 
should be interpreted to this sample. The sample size was relatively small and results 
should be interpreted with caution. Small sample sizes make it difficult to detect sig-
nificant effect and are less generalizable to other groups (Kerlinger & Lee, 2000).

The Functional Independence Measure (FIM™) is administered by trained and 
certified evaluators and scored by consensus with a multi-disciplinary team. Because 
this is an observational instrument results can still be of concern. Even though all cli-
nicians should be trained and certified, there is still potential for subjectivity between 
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clinicians despite a high interrater reliability. Moreover, “Human observers such as [cli-
nicians] are, unfortunately, subject to such influences as fatigue, boredom, and learning 
processes” (Johnson & Christensen, 2004, p. 237). Dohrenwend, Krasnoff, Askenasy, 
and Dohrenwend (1978) report there is always error associated with subjective judg-
ments.  In addition, the client’s level of participation or motivation for participation in 
the task could potentially impact the scoring of the FIM.  

We attempted to control for client characteristics (e.g., age, admission scores, se-
verity); however, not all characteristics were controlled, which potentially confounded 
the results. Bias (e.g., simple misclassification) may have occurred. We attempted to 
minimize this through training and practice sessions, as well as the primary investiga-
tor randomly reviewing data input for 10% of the study sample. However, there is still 
potential for abstraction error.

Retrospective studies do have limitations. Because data were collected previously 
for other purposes, not all the relevant information may have been available for analy-
sis or the data may have been incorrectly coded by clinicians, thus potentially con-
founding the results.  In addition it is common that unknown potential confounders 
occur with retrospective studies. Additional limitations of retrospective chart reviews 
include, but are not limited to, “incomplete documents, including missing charts, infor-
mation that is unrecoverable or unrecorded, difficulty interpreting information found 
in the documents, problematic verification of information and difficulty establishing 
cause and effect, [and] variance in the quality of information recorded by medical pro-
fessionals” (Gearing, Mian, Barber, & Ickowicz, 2006, p. 127). We attempted to control 
for these limitations through clear definitions, and 1:1 instruction and mentoring of 
data abstraction.  In addition, we had clear inclusion criterion to assist in minimizing 
the potential that a record would be missed.

Implications for Recreational Therapy Practice
Recreational therapy is one of several therapies offered within the rehabilitation 

treatment team. Through coordinated care, individuals who sustain an SCI are able to 
see improvements in their FIM™ scores from admission to discharge. This study sup-
ported previous studies that reported individuals with lower FIM™ scores on admission 
or higher severity see the least amount of gains. This may be important for recreational 
therapists to consider when providing treatment options. Recreational therapists may 
want to increase the amount and intensity of treatments for the most severe individuals 
to assist in achieving greater gains in FIM™ scores. Specifically, we may want to enhance 
the functional training individuals receive with more coordinated efforts with other 
disciplines. Even though our study did not investigate the impacts of specific interven-
tions offered by different disciplines, it is still important to consider more function-
ally based treatments and leisure education based treatment for individuals with lower 
FIM™ scores, and/or higher severity of injury.  As supported by Cahow and colleagues 
(2012), the more time spent in specific recreational therapy interventions (e.g., sports, 
aquatics, creative expression, outdoor activities, and gardening) the likelihood of par-
ticipation in that specific activity at one year post injury is much greater; recreational 
therapy is the driver if the activity is new to the individual, or the facilitator if the ac-
tivity was participated in prior to injury. Moreover, recreational therapists may want 
to engage individuals in more community re-entry interventions. As Cahow and col-
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leagues reported, there were higher CHART social integration and mobility scores for 
individuals who participated in community outings: These interventions “Provide pa-
tients with opportunity to experience accessibility issues such as difficultly (or ease) or 
navigating challenges in community environments and practice-associated problem-
solving techniques learned in the hospital setting” (pp. 561–562). Again, even though 
our study did not investigate the impact of specific recreational therapy interventions, 
it is important to recognize that more time spent in recreational therapy during inpa-
tient provides more positive associations to recreation participation after injury as well 
as greater functional skill acquisition.

The FIM™ is considered the most utilized outcome measure within inpatient phys-
ical rehabilitation; however, it does not always show the big picture of progress toward 
independent living. Recreational therapists may consider enhancing their assessment 
to include social participation, and other cognitive measures.  Adding these other mea-
sures may tell a more complete story about what is occurring with the client and their 
ability or perception of their independence.  

Implications for Recreational Therapy Research 
Future research for recreational therapy may want to focus on specific treatments 

and the dosages offered for individuals with SCI.  Specifically, there is a need to study 
the impact of these treatments on FIM™ scores. For example, a study might investigate 
the impact of community re-entry interventions or table-top games on specific FIM™ 
scores (e.g., mobility, problem solving) from admission to discharge.  This may provide 
a more complete picture of what interventions impact outcomes as well as enhance RT 
programming with individuals with SCI. 

Specifically, regarding research design, recreational therapy researchers may find it 
helpful to utilize an exploratory research design to examine the specific modalities uti-
lized throughout recreational therapy treatment sessions in a physical medicine and re-
habilitation facility.  This type of exploratory research design will paint a clearer picture 
of the modalities being utilized within this type of facility. Additionally, recreational 
therapy researchers should focus on identifying if there is variability in modalities uti-
lized and severity of SCI. It will be important for researchers to document the type 
of modality being utilized (table-top activity, cognitive intervention, problem solving, 
path finding, education, community reintegration, etc.) and the type of delivery the in-
terventions are being utilized in, such as a co-treatment, 1:1, or group format. It is very 
important that researchers identify the nature of the delivery in which recreational 
therapy treatment is provided because that has the potential to skew data. Therefore, 
understanding the delivery in which the modalities are implemented will allow the 
researcher to determine how to control for any skewed or bias data. Also, analyzing 
the relationship between the goals, objectives, and interventions will be beneficial to 
determine the exact experience a patient with a SCI has during a recreational therapy 
treatment session in an inpatient physical rehabilitation. It is recommended that fu-
ture researchers implement experimental research designs where there is one primary 
researcher who has been trained to collect both pre and post assessments, ultimately 
decreasing variability and increasing reliability throughout the data collection process. 
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Conclusion
Physical rehabilitation after SCI may be complicated by the severity of the injury. 

More specifically, some individuals may have more complications as they go through 
the rehabilitation stay, thus higher severity score for full-stay versus severity score at 
admission.  This may warrant that recreational therapists adjust their intensity to meet 
the day-to-day needs of the patient.  The results of this study highlight that no one 
therapy is superior influencing changes in outcomes (e.g., FIM™ change) from admis-
sion to discharge. This study highlights that patients with some of the highest severity 
scores see little change in FIM™ scores; however, this may indicate that recreational 
therapists could increase the intensity of their therapies to provide greater changes.  
Lastly, study results imply that no one therapy is superior: The combination of thera-
pies is warranted to best meet the needs of individuals with SCI. It also suggests that RT 
is integral to the combination of time spent in different therapies while controlling for 
severity of injury. A combination of therapies delivered via multidisciplinary approach 
is supported by this study. 
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