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Team size in spinal cord injury inpatient
rehabilitation and patient participation in
therapy sessions: The SCIRehab Project
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Context/objective: Rehabilitation teams generally are described as consisting of a single representative of 6–8
disciplines, but research suggests that the number of individuals involved may bemuch larger. This study aimed
to determine the size of teams in spinal cord injury (SCI) rehabilitation, and the effect of team size on patients’
active participation in their treatment sessions.
Design: Prospective observational study.
Setting: Six SCI rehabilitation centers.
Participants: A total of 1376 patients with traumatic SCI admitted for first rehabilitation.
Interventions: Not applicable.
Outcome measures: Number of treatment sessions, by discipline and overall clinician rating of active
participation of the patient; Treatment Concentration Index (TCI) calculated as Σpk

2 (where p refers to the
proportion of treatment sessions delivered by team member k).
Results: The average patient was treated by 39.3 different clinicians. The numbers were especially high for
physical therapy (mean: 8.8), occupational therapy (7.2), and nursing (16.1). TCI was 0.08 overall; it varied
by discipline. TCI was negatively correlated with length of stay, except for psychology. Participation ratings
were minimally affected by the number of sessions the patient and the therapist had worked together.
Conclusions: In SCI rehabilitation, teams are at least as large as suggested by previous research. However, this
may not mean lack of familiarity of patient and therapist with one another, or alternatively, the possibly weak
therapeutic alliance does not affect the patients’ active participation in their sessions. Further research is
needed to determine whether there are negative effects on rehabilitation outcomes.
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Introduction
‘Teamwork is the cornerstone of rehabilitation medici-
ne’(ref.1 p. 352). The idea of the “team” has been
central to medical (physical) rehabilitation for almost
as long as rehabilitation has been a recognized function
of the health care system, but certainly since the devel-
opment of separate rehabilitation units and hospitals
after the World War II.2,3 The premise underlying
team care always has been that assorted professionals,
each contributing their own discipline’s expertise and
closely cooperating through oral and written communi-
cation (team rounds, informal hallway discussions,
medical record entries, etc.) are able to achieve

outcomes that are superior to those of a lone clinician,
or of a number of different clinicians each practicing
independently of all others.4 The potential downsides
of health care teams (eroding the clinician’s autonomy;
undermining clinical decision making) are in the main
overlooked.5

Even though it is generally accepted that the team is
and should be the modus operandi of rehabilitation, we
still have limited understanding of how this ‘dominant
model of care delivery in the inpatient setting’ (ref.6

p. 537) affects outcomes,2,3,7–11 although some have
claimed otherwise.12,13 Much effort has gone into dis-
cussions focused on whether the team ought to be or
is multidisciplinary (cross functional) or interdisciplin-
ary (interprofessional) or even transdisciplinary.9,11,14–22

Cott23 calls this the ‘preponderance of rhetorical
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‘how-to’ literature about teamwork with very little
research and theory about health care teams’ (p. 848).
The team’s functioning per se has been investigated
from angles such as leadership, social climate (team-
ness), interprofessional relations, problem solving,
conflict management, and a number of other sociopsy-
chological constructs, with a focus on team rounds
and little attention to the team members’ interactions
outside of formal meetings.2,3,6,18,19,22,24–26 Research
examining whether the quality and intensity of rehabilita-
tion team functioning make a difference in terms of
patient outcomes is limited to a few studies by Strasser
et al.,2,27 although there are some earlier investigations,
discussed by Halstead,28 which reported ‘few consistent
changes or trends across all studies’ (p. 508).
It is worth noting that almost always when the rehabi-

litation team and its functioning are described, the
members of each discipline are listed using the singular.
For instance: ‘Teams may differ depending on the indi-
vidual programs but many include the following health
care professionals: physician, nurse, physical therapist,
occupational therapist, speech/language pathologist,
psychologist and social worker’ (ref.29 p. 182–3). The
major issue seems to be whether particular disciplines
belong on the team, and thus whether the number of
individuals sitting around the table for interdisciplinary
conferences, the hallmark of the team approach, is six or
seven or a somewhat larger number.2,13 However,
studies of rehabilitation teams and team functioning
have reported vastly greater numbers: average numbers
of 8.6,14 11.5,2 19.0,30 44.0,18 44.3,19 a ‘core team’ of
over 40,8 47,22 and up to 50, ‘a number that the team-
working literature would consider too large for the
necessary social functions to operate’ (ref.31 p. 246).
While patients, family members or students may have
been included in some of these counts, it is clear that
once one begins counting the multiple representatives
of particular disciplines, especially of nursing, the
team that takes care of a particular patient is too large
to fit around the conference room table.
That also suggests that the team has a challenge: how

do so many people exchange information on progress,
problems, necessary next steps, etc. to coordinate the
treatment of a particular patient and achieve continuity
of care? How do they even know everyone,31 or agree on
who is part of the team?10 While the proverbial chart
rounds meeting may serve to provide communication
between the primary clinicians of each discipline,8 how
do they communicate the same information to
others – the non-primary participants on the team?
The medical record as a communication document has
been declared to be unsatisfactory for all but the

rehabilitation medicine representative; to supplement it
there are departmental record notes, shift reports, and
informal exchanges in hallways and treatment gyms,8

and probably many other unofficial mechanisms. Still,
the question remains: how does a team of 40+ specialists
separated by disciplinary and other barriers manage to
achieve the advantage that the interdisciplinary team
presumably brings?
This study aims to answer two questions related to

that issue: (1) How many staff members are involved
in an episode of inpatient rehabilitation care for a par-
ticular patient, within and across disciplines? and (2)
Does team size have an impact on the quality of the
interactions between each professional and the patient?
With regard to the latter, we hypothesized that the
larger the number of clinicians involved, the less
chance each has to get to know the patient as an individ-
ual, and consequently the poorer performance they
would manage to get out of the patient.

Methods
The SCIRehab project is a multi-center collaborative
study that is quantifying the interventions provided
during spinal cord injury (SCI) rehabilitation, with the
goal of relating those treatments to outcomes at
discharge and at 1 year after injury.32,33 The study is
led by the Rocky Mountain Regional Spinal Injury
System at Craig Hospital and involves collaboration
with five other specialized SCI rehabilitation
programs: Shepherd Center, Rehabilitation Institute of
Chicago, Carolinas Rehabilitation, The Mount Sinai
Medical Center, and MedStar National Rehabilitation
Hospital.
Each site obtained institutional review board

approval for this observational study, and tried to
enroll all patients who were 12 years of age or older,
gave informed consent (or whose parent/guardian
gave consent, for minors), and were admitted to the
facility’s SCI unit for initial rehabilitation following
traumatic SCI. Patients requiring transfer to medical/
surgical units during their rehabilitation program
were retained in the study, no matter how long they
spent in acute care before returning to the rehabilitation
unit; their acute care days were not counted as part of
the rehabilitation length of stay (LOS). Patients who
spent more than 2 weeks in another Inpatient
Rehabilitation Facility (IRF) prior to admission to
the SCIRehab facility were excluded, as were patients
who spent more than a week of their rehabilitation
stay on a non-SCI rehabilitation unit in the participat-
ing SCIRehab facility, because staff of the non-SCI
units were not trained in the data collection methods.

Dijkers and Faotto Team size and patient participation

The Journal of Spinal Cord Medicine 2012 VOL. 35 NO. 6 625



Patient and injury data
Most patient and injury data were abstracted from
patient medical records. In addition, all sites collected
the SCI Model Systems’ standardized information on
injury through community discharge (Form I).34 The
International Standards of Neurological Classification
of SCI (ISNCSCI)35 were used to describe the neuro-
logic level and completeness of injury; the Functional
Independence Measure (FIM®)36 served to describe a
patient’s functioning level in motor and cognitive tasks
at admission.

Treatment data
The data requirements for the SCIRehab project necessi-
tated the completion of discipline-specific special docu-
mentation by each clinician as he/she delivered care.
This point-of-care (POC) documentation supplemented
medical record entries for Psychology (PS), Physical
Therapy (PT), Occupational Therapy (OT), Therapeutic
Recreation (TR), Social Work/Case Management
(SW), and Speech Therapy (ST). Nursing (NU)
decided that their routine nursing record entries were suf-
ficient for routine non-rehabilitative care (washing and
dressing patients, medication management, wound
care, etc.) but not for patient education and care man-
agement, for which supplemental documentation was
created. Each discipline developed documentation
strategies to capture details of the treatments provided
to patients.37 At the core of the documentation was a
taxonomy, described in detail previously, of the disci-
pline’s treatment activities and interventions.38–44 All
staff in the named disciplines used electronic data
capture on a handheld personal digital assistant
(PDA) to record details about each treatment session.
Physicians and respiratory therapists determined that
their medical record entries were sufficient to reflect
their interventions.

PT, OT, TR, and ST clinicians captured the following
session details: date/time of the session, center identity,
patient and therapist code, group or individual session,
intervention activities performed in the session (com-
plete with activity-specific details), and session-level
variables, such as co-treatment with another therapist
or discipline, and degree of family participation. PS
and SW clinicians recorded interactions with or on
behalf of patients that typically occur at multiple times
over the course of a day, rather than in scheduled ses-
sions. For each day, these staff recorded in the PDA
intervention activities or topic/content areas that had
been addressed, with whom, and for how long.38,44

Nursing representatives completed their POC sup-
plementary documentation to record the content and

duration of bedside education and of care management
activities.41

Each discipline chose to use time (number of minutes)
to measure the dosage of their interventions. The clini-
cians documented the number of minutes spent on
every separate activity, rounded to the nearest multiple
of 5 minutes; interventions that consumed less than 5
minutes (10 minutes for NU) were not documented.
The minutes for the various therapeutic activities com-
bined add to the approximate duration of time spent
each session (or each day or shift) by each clinical disci-
pline. These time records are the focus of this analysis,
along with the clinicians’ ratings of the participation in
the session by the patient.

Participation of the patient in the treatment session
was rated by PT and OT on the Pittsburgh
Rehabilitation Participation Scale (PRPS).45 The
characterizations available for the patient’s effort and
active involvement were on a six-point scale (see
Table 1); ‘not applicable’ was available for those situ-
ations where the therapist dealt with e.g. a family
member but the patient was not present. TR and ST
used a variation of the PRPS that used the same
labels, but adjusted the description as appropriate to
their services. The PS staff used a modification with
the categories (5) Engaged, (4) Active, (3) Passive, (2)
Resistive, and (1) Refused, while NU used (4)
Engaged, (3) Active, (2) Passive and (1) Refused. SW
did not complete a participation scale.

POC data completeness and reliability
The project team provided clinician training at each of
the SCIRehab centers. Clinicians’ knowledge of the

Table 1 Categories of the modified Pittsburgh Rehabilitation
Participation Scale as used by PT and OT

1. None: patient refused entire session, or did not participate in
any exercises or education in the session

2. Poor: patient refused or did not participate in at least half of
session

3. Fair: patient participated in most or all of the exercises or
education, but did not show maximal effort or finish most
exercises, or required much encouragement to finish
exercises

4. Good: patient participated in all exercises or education with
good effort and finished most but not all exercises and
passively followed directions (rather than actively taking
interest in exercises and future therapy)

5. Very good: patient participated in all exercises or education
with maximal effort and finished all exercises, but passively
followed directions (rather than actively taking interest in
exercises and future therapy)

6. Excellent: patient participated in all exercises or education
with maximal effort, finished all exercises, and actively took
interest in exercises and/or future therapy sessions
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taxonomy and completion of the POC documentation
were tested at regular intervals using written scenarios
describing treatment sessions with hypothetical patients.
Those clinicians scoring less than a cut-off point of ade-
quacy received additional tutoring by the local coordi-
nator or their lead clinician.
Project local coordinators compared POC entries

for each discipline with scheduling, billing, or other
clinical records to ensure that all sessions were
included in the POC data. If a session had been
scheduled or was billed but not documented, the
coordinator reported this to the therapist and the
lead clinician involved so that it could be added to
the database.

Data processing and analysis
A total of 307 452 records were submitted across the
seven disciplines. Eliminated were 241 with a missing
date or clinician identification number (<0.1%) and
1750 (0.6%) that were apparently duplicate reports
(same patient, clinician, date, and start time), possibly
due to clinician forgetfulness or equipment malfunction,
leaving 305 457 useful records.
To summarize the degree to which the sessions of a

particular discipline that a patient received were deliv-
ered by a few clinicians, or by many, a Treatment
Concentration Index (TCI) was calculated using the
formula: Σpk

2, where p refers to the proportion of treat-
ment sessions delivered by team member k. When a
single therapist delivers all treatments for a particular
patient, the TCI takes on its highest value, 1.0. The
minimum value is not fixed, but depends on the
number of treatment sessions. It becomes indistinguish-
able from 0.0 as the number of sessions and the number
of therapists approach infinity. When the primary thera-
pist delivers 20 out of 29 sessions, and six colleagues
divide the other 9, the TCI is around 0.50. When 10 ses-
sions are delivered by 10 different therapists, the value is
0.01, suggesting that values smaller than 0.10 are
reached rather easily.
Basic statistical methods are used to describe the

data – percentages, means and the corresponding SDs,
percentiles, Pearson product moment correlations, and
partial correlations based on the zero-order correlations.
Partial correlations express the strength of the relation-
ship between two variables after the effect of specific
additional variables on the two has been deleted.
Regression analysis is used to disentangle the effects of
various predictors on PRPS ratings. This was done
twice – once with and once without session sequence
number as a predictor. Where statistical tests are
reported, these are two-sided tests.

Results
Patients
The percentage of eligible patients who consented to be
enrolled was 90% overall, and varied from 71 to 97% by
SCIRehab center. Demographic and injury information
on the 1376 patients admitted during SCIRehab recruit-
ment is provided in Table 2. The group does not appear

Table 2 Demographic, injury, and hospitalization
characteristics of patients

Characteristics Percentages
Mean
and SD

Age 37.6 (16.9)
Gender

Male 80.7
Race/ethnicity

White 65.1
Black 20.7
Hispanic 9.1
Other 5.0

Language skill
English primary language 94.3
Understands sufficient English 2.3
No English 3.3

Primary payer
Medicare 7.9
Medicaid 18.5
Private insurance 60.1
Worker’s compensation 10.1

Marital status
Married 38.1

Education
Less than high school diploma 19.4
High school diploma or GED 47.0
Mora than high school diploma 23.8
Other/unknown 9.8

Occupational status
Working 64.8
Student 15.4
Other 19.8

Injury etiology
Vehicular 48.0
Violence 10.6
Sports 6.1
Fall or falling object 24.6
Other 10.7

Neurological injury group
C1–4, ASIA A, B or C 28.6
C5–8, ASIA A, B or C 19.6
T1–S5, ASIA A, B or C 36.3
ASIA D (any level of injury) 15.6

Days from injury to rehabilitation 30.4 (27.2)
Length of rehabilitation stay* 55.5 (37.0)
Length of treatment period** 56.5 (37.9)
Admission Total FIM score 52.0 (14.1)
Admission Motor FIM score 23.5 (11.1)
Admission Cognitive FIM score 28.6 (6.0)

*Calculated as the difference between the first and last day in
the rehabilitation unit, less all days the patient was off the unit
(short-term intermissions).
**Calculated as the difference between the first day any reported
treatment took place and the last day any reported treatment
took place.
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much different from the typical SCI patient served in the
SCI model systems of care. The average rehabilitation
stay was 55.5 days (excluding interruptions for returns
to acute medical care), but this hides a great variation:
the shortest difference between the first and last day
on which treatment was provided per the POC docu-
mentation was 2, and the longest 323.

Treatment sessions
Table 3 provides information on the treatment sessions
the average patient received. The mean number of ses-
sions was 222.0, or 4.1 per average day of the stay;
however, there was a large variation, with the number
of sessions over the stay ranging from 8 to 931.
Individual sessions (189.5 on average) were more
common than group sessions (32.5). Because NU oper-
ates two or three shifts, 7 days a week, it is not surprising
that nursing treatments make up the largest component
(65.9 mean per stay, or 29.7% of the total), while ST,
which is ordered for a minority of patients, contributes
only 6.2 (2.8%) of the total.

Clinicians
Over the duration of their stay, patients typically get
treatment from more than one clinician, except for ST,
SW, and PS. (Table 4). Depending on circumstances,
especially LOS, the number easily is as high as 10 for
PT (the 75th percentile was 11), 8 for OT, and 20 for
NU. Not surprisingly, the disciplines of which the
typical IRF has more representatives on staff (OT, PT,
and NU) have the higher median scores.

Treatment concentration
Table 5 summarizes information on the distribution of
the TCI, for each of the disciplines separately and com-
bined. For disciplines that offer group sessions, the TCI
based on the individual treatment sessions only is also
provided. The lowest mean TCI value is observed for
NU. The highest mean values were found for SW, PS,
and ST, at least 0.87. TR, OT, and PT occupied an inter-
mediate position, with TCI values in the 0.45–0.50
range. For disciplines that offered group treatment, the
TCI based on individual sessions only in all instances

Table 3 Length of treatment period, total sessions over the stay, and sessions per day, by discipline and overall

Mean SD Range Minimum Maximum 25th percentile 50th percentile 75th percentile

Length of treatment period* 56.5 37.9 321 2 323 30.0 45.0 73.0

Total sessions 222.0 129.5 923 8 931 131.0 193.0 281.8
Total individual sessions 189.5 113.4 843 8 851 115.0 165.0 239.8
Total group sessions 32.5 32.3 215 0 215 12.0 21.0 43.0

Total sessions per day 4.1 0.8 6.3 0.5 6.8 3.7 4.2 4.6
Individual sessions per day 3.6 0.9 6.2 0.4 6.6 3.0 3.6 4.1
Group sessions per day 0.6 0.4 2.1 0.0 2.1 0.3 0.5 0.8

Total PT sessions 59.8 42.9 326 2 328 29.0 45.0 80.8
Total OT sessions 53.7 38.6 290 0 290 28.0 41.5 69.8
Total ST sessions 6.2 14.0 163 0 163 0.0 0.0 6.0
Total TR sessions 11.8 8.8 49 0 49 5.0 11.0 18.0
Total PS sessions 13.1 13.7 129 0 129 5.0 9.0 16.0
Total SW sessions 11.5 13.3 107 0 107 3.0 7.0 15.0
Total NU sessions 65.9 38.7 332 0 332 41.0 60.0 83.0

*Calculated as the days elapsed between the first and last recorded treatment session, which not necessarily coincides with the dates of
rehabilitation admission and discharge.

Table 4 Number of therapists and nurses providing services over a patient’s stay, by discipline and overall

Discipline Patients Mean SD Range Minimum Maximum 25th percentile 50th percentile 75th percentile

PT 1376 8.8 5.0 25 1 26 5 7 11
OT 1375 7.2 3.5 20 1 21 5 7 9
ST 594 1.6 1.0 5 1 6 1 1 2
TR 1259 4.3 2.6 11 1 12 2 4 6
PS 1342 1.7 0.8 4 1 5 1 1 2
SW 1197 1.2 0.5 3 1 4 1 1 1
NU 1371 16.1 6.8 44 1 45 12 16 20

All 1376 39.3 13.5 77 5 82 30 38 48

Dijkers and Faotto Team size and patient participation

The Journal of Spinal Cord Medicine 2012 VOL. 35 NO. 6628



was higher than the all-sessions index, by a value of 0.08
or more. It should be noted that there is for all disci-
plines great variability among patients: with a few excep-
tions, the TCI value for the 75th percentile is at least
0.20 or even 0.30 higher than that for the 25th percentile.
The maximum TCI value of 1.00 (all sessions delivered
by a single clinician) is actually found for all disciplines;
this generally occurs when patients had an abbreviated
stay, but is not uncommon for ST, TR individual
sessions, SW and PS, where 75th percentile values of
1.00 are found. For SW and PS individual sessions,
1.00 is the 25th percentile value, suggesting that
the greater part of patients interact with one clinician
only.

Determinants of treatment concentration
In addition to discipline, LOS determines TCI, as
reflected in Table 6. Generally, the longer a patient’s
stay, the more likely it is he or she will see care delivered
by more than a few therapists (as indicated by the nega-
tive correlations). However, there is no such relationship
for SW and PS – suggesting that the same clinician is

likely to be involved in the case whatever the duration
of treatment.

The effects of treatment concentration
The ratings of patient participation across all sessions
are shown, by discipline, in Fig. 1. (SW did not rate
patient participation). Most ratings are in the high-
positive range: active or engaged for PS and NU, excel-
lent or very good for TR, ST, PT, and OT. It seems that
different processes linking treatment concentration to
participation ratings are at work in the disciplines
(Table 6): while there essentially is no effect for PS,
both NU and OT give higher average ratings when
TCI is high (treatment delivered by relatively few clini-
cians), but the reverse is true for TR and PT. When
the relationship is controlled (using partial correlation
coefficients) for LOS or for total number of treatments
delivered by all clinicians in the discipline combined,
the negative correlation for TR remains, but so does
the positive correlation for NU.
Multiple regression was used to further investigate

this phenomenon. (Table 7) Because exploratory

Table 5 Treatment concentration index (TCI) for various disciplines and overall, based on all treatment sessions, and on individual
(rather than group and individual combined) treatment sessions

Discipline and
format Patients Mean SD Range Minimum Maximum 25th % 50th % 75th %

PT All 1376 0.45 0.21 0.93 0.07 1.00 0.27 0.42 0.60
PT Individual 1375 0.53 0.22 0.90 0.10 1.00 0.34 0.52 0.70
OT All 1375 0.50 0.21 0.90 0.10 1.00 0.32 0.47 0.65
OT Individual 1374 0.60 0.20 0.85 0.15 1.00 0.44 0.59 0.75
ST* All 594 0.87 0.20 0.74 0.26 1.00 0.78 1.00 1.00
TR All 1259 0.51 0.30 0.88 0.12 1.00 0.27 0.39 0.72
TR Individual 1216 0.63 0.28 0.85 0.15 1.00 0.38 0.55 1.00
PS All 1342 0.82 0.22 0.75 0.25 1.00 0.63 1.00 1.00
PS Individual 1331 0.95 0.13 0.64 0.36 1.00 1.00 1.00 1.00
SW* All 1197 0.95 0.13 0.67 0.33 1.00 1.00 1.00 1.00
NU* All 1371 0.16 0.13 0.96 0.04 1.00 0.11 0.13 0.16

All All 1376 0.08 0.03 0.35 0.03 0.39 0.07 0.08 0.09
All Individual 1376 0.10 0.04 0.72 0.04 0.77 0.08 0.09 0.11

*There were no ST, SW, or NU group sessions.

Table 6 Correlation of TCI with length of stay, and with average patient participation rating, by discipline and overall

Discipline Correlation with LOS N Correlation with participation rating Partial correlation with participation rating*

PT −0.24*** 1376 −0.09*** −0.12***
OT −0.33*** 1375 0.09*** 0.02
ST −0.17*** 594 0.07 0.06
TR −0.13*** 1259 −0.31*** −0.33***
PS 0.26*** 1342 −0.02 −0.05
SW 0.04 1197 – –

NU −0.09*** 1371 0.35*** 0.36***

All −0.15*** 1376 – –

*Controlling for length of stay.
***Significant at P< 0.001.
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investigation had suggested that participation ratings
increased over the duration of a patient’s stay, but then
started to decrease again as discharge neared, these ana-
lyses incorporated days from admission and days until
discharge, in raw format and squared to take into
account simple non-linear effects. Also controlled were
the patient’s tendency to get high participation scores
from all therapists in a particular discipline who dealt
with him/her (presumably reflecting his or her effort
and motivation whoever the therapist was), and the
therapist’s tendency to give out high or low participation
grades, across all of his or her patients. The session
sequence number (counting only sessions of this

particular patient being treated by this particular thera-
pist) still had an effect on participation rating: the more
the therapist had worked with the patient, the higher
that patient’s participation was rated. There was a
weaker contrary effect for session sequence number
squared, suggesting that the relationship is not linear.

Discussion
Continuity of care, whether it involves transfers between
shifts in a hospital, coordination between phases of care
(e.g. inpatient acute rehabilitation and subacute rehabi-
litation or home care), or collaboration between various
care providers with the same or different specialty, is an

Table 7 Regression of participation rating on various patient and therapist characteristics: percent of variance explained and
predictor beta coefficients

Discipline

PT OT ST TR PS NU

Adjusted R2 without session sequence number 0.42 0.41 0.42 0.41 0.60 0.35
Adjusted R2 with session sequence number 0.42 0.41 0.42 0.41 0.60 0.35
Beta coefficient (for models with session number)

Days from admission 0.02* 0.08*** 0.11*** 0.10*** 0.08***
Days from admission-squared −0.03*** −0.07* −0.05** −0.06***
Days until discharge 0.05*** 0.03*** 0.05* 0.06*** 0.15***
Days until discharge-squared −0.06*** 0.07***
Session sequence number 0.10*** 0.05*** 0.05*** 0.09*** 0.04***
Session sequence number-squared −0.06*** −0.03*** −0.07*** −0.04***
Patient average participation 0.46*** 0.51*** 0.60*** 0.45*** 0.75*** 0.30***
Therapist average participation 0.29*** 0.23*** 0.11*** 0.30*** 0.03*** 0.41***

*Significant at P< 0.05; **significant at P< 0.01; ***significant at P< 0.001.

Figure 1 Ratings on the (modified) Pittsburgh Rehabilitation Participation Scale, by discipline.
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important issue in health services research, because poor
coordination has the potential to bring about inferior
patient outcomes. The concern in (inpatient) rehabilita-
tion ought to be higher, to the degree that the rehabilita-
tion team has been the cornerstone of rehabilitation, and
much ideological writing (and a little research) has
addressed the issue of team functioning. Team size
and its impact on care coordination to date have not
been addressed systematically.
These data confirm what has been suggested by

studies enumerating the membership of rehabilitation
teams: the actual number of clinicians delivering care
to a patient over his/her LOS is well in excess of the
6–10 implied by discussions of the make-up of the clini-
cal team. A number as high as 48 is not unusual, and
this still excludes students doing rotations, aides and
assistants in NU, PT, and OT, as well as representatives
from medicine, respiratory care, and other disciplines.
Some use of multiple clinicians is unavoidable,
especially given the relatively long stays of patients
with SCI. Nursing, which has round-the-clock coverage,
needs at least six persons with 12-hour shifts, nine with
8-hour shifts, and more to accommodate time-off.
Specialization within disciplines may call for having
more than one representative of a discipline treat the
patient. This typically is the case where the IRF has
‘clinics’ (for seating, for woundcare, etc.) where patients
get specialist care. In SCIRehab, POC documentation
was completed by the clinicians staffing such clinics,
just as they did for their own ‘caseload’ of patients.
However, it would seem that the typical patient has to
deal with an ever-changing parade of clinicians. These
clinicians, in turn, are confronted by the challenge of
communicating patient information to a very large
team; likely, coordination suffers.
It would seem that how an SCI unit is organized has

the potential to contribute to the diffusion of care
responsibilities over therapists, and the nature and
quality of communication between them. In almost all
inpatient rehabilitation programs a patient is assigned
to a particular therapist, and he or she is responsible
for this patient until the patient is discharged. In
instances of therapist illness, vacation or attendance at
professional meetings – not uncommon events – care
is delivered by a colleague, who may use medical
record entries and ‘cover notes’ to become aware of
the status and progress of patients. In most programs,
the therapies that deliver the most care (in terms of
minutes per day), PT and OT, all treat their patients in
close proximity in a single gym, and all therapists get
to know all patients to some degree, the same as all
patients get to know all therapists. If therapist A has

expertise that therapist B’s patient needs, the two may
arrange to co-treat, both to offer continuity to the
patient and as an opportunity for therapist B to
improve her skill set.
In a small unit, communication between therapists is

also easier, with nurses and psychotherapists just a few
yards from one another and other team members.
Modern communications technology also plays a role;
many units now use ‘communications badges’ for an
instant wireless spoken connection to each team
member. The key clinical and administrative leaders of
the team (physician, nurse manager, and therapy
manager) generally are available by pager when they
are removed from the hospital grounds where the
hands-free communication system is effective. Thus, a
group of 15 or 20 persons, all of whom have one or
more treatment sessions with a particular patient, still
can be a ‘team’ provided there is extensive, intensive,
and high-quality communication. The data available
in the present study only reflected the numbers of indi-
viduals within and across disciplines that were involved
with a particular patient, and did not reveal any aspect
of their communication. A future study might investi-
gate aspects of the communication between team
members (frequency, quality, and topics) and whether
good communication can overcome whatever disadvan-
tage is posed by a large team size. Potential models for
conceptualizing the ‘handoff’ situation and instruments
for a detailed analysis of handoff exist.46,47 There is much
research in family practice and other primary care to offer
support for a link between continuity of care and patient
satisfaction, presumably an outcome or indicator of the
quality of the bond between clinician and patient.48,49

There also is evidence for a link with other outcomes,
including emergency department use, hospitalizations,
and improved receipt of preventive services.50

Studies of the development of a therapeutic relation-
ship and how that development may be affected by
aspects of the continuity of care (duration, density, dis-
persion, and sequence)51 appear to be rare, in all
health care fields. In rehabilitation, there is one study
showing that longitudinal continuity of care (in outpati-
ent PT treatment) is linked to patient satisfaction.52 A
small number of studies in (outpatient) rehabilitation
have shown that the therapeutic alliance between thera-
pist and patient has positive effects on outcomes such as
pain and function.53

However, there is an extensive literature in psy-
chotherapy and related fields showing that the thera-
peutic alliance between clinician and patient makes a
modest but fairly consistent contribution to therapy out-
comes, however those may be defined.54 While there are
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a number of conceptualizations of the therapeutic bond
or alliance in psychotherapy research,54,55 most center
on three components of the patient–therapist relation-
ship that are postulated to be required for an effective
therapeutic process: a collaborative relationship; an
affective bond; and agreement on treatment goals and
tasks. It is unclear to what degree the relationship
between a rehabilitation therapist and a patient requires
the same elements to be effective. The few rehabilitation
studies that have been published on the link between the
patient–therapist relationship and patient outcomes just
adopted one of the existing instruments developed for
psychotherapy (most often the Working Alliance
Inventory) rather than investigating which one of the
three main elements in the therapeutic alliance are
necessary ingredients. However, it is reasonable to
assume that in inpatient SCI rehabilitation an affective
bond, collaboration between patient and therapist, and
agreement on treatment goals and methods are impor-
tant, and that continuity in the patient–clinician
relationship allows these three to be increased to an
optimal level. The discontinuity of care reported in
this paper as characteristic of the care process for
many SCI patients cannot but detract from the develop-
ment of a productive therapeutic bond.

Future research should focus on the patient–therapist
relationship and its three main components, and deter-
mine its importance in various disciplines. It is possible
that a therapeutic alliance is of less importance in, for
instance, PT than in psychology treatment. The data
presented here indicate a much higher TCI for the
latter (0.82 average for all treatment sessions; 0.95 for
individual sessions) than for the former (0.45 and 0.53,
respectively). (Table 5) Because traditionally in SCI
rehabilitation the emphasis has been on physical restor-
ation rather than psychological adjustment, and because
Medicare counts PT and OT hours but not PS ones
toward its 3-hour rule, the typical treatment program
has 3–4 times as many PTs as psychologists. As a conse-
quence, there is more opportunity to have a colleague
cover when the treating therapist is absent. But it is
also likely that the high TCI values for psychology
(and SW) are the result of a need for a much stronger
alliance in order for treatment to be effective.

This analysis presented data on the presumed reflec-
tion of or effect of such a therapeutic bond, the thera-
pist’s rating of patient participation in the treatment
session. There is no claim that the Participation Scale
is a replacement for one of the many instruments that
have been developed for measuring the working alliance
in psychotherapy;54,55 more likely, it reflects the
outcome of such a relationship as it affects the

implementation of the treatment session in question.
Other analyses of SCIRehab data indicate that partici-
pation of the patient in treatment sessions is a strong
predictor of rehabilitation outcomes, whether at dis-
charge from inpatient rehabilitation or after a number
of months living in the community, whether the
ratings are mode by Nursing,56 OT,57 PT,58 or TR.59

Limitations
Only a very small percentage of the variance in partici-
pation ratings was explained by continuity of care;
however, it should be noted that some of the other pre-
dictors used, especially the typical ratings patients
receive, and potentially typical ratings therapists give
out, already reflect to some degree strength of the thera-
peutic alliance, thus leaving limited room for a pure con-
tinuity index to explain additional variance. As
suggested above, good communication within the reha-
bilitation team may counter the presumed negative
effect of a large team on lack of familiarity of patients
with therapists and vice versa. This may be an
additional reason for the small percentage of the var-
iance in Participation scores explained by TCI.

Another limitation of this study is the omission of the
treatment sessions a minority of patients may have had
during their admission to a non-SCI unit of the partici-
pating SCIRehab facilities; counting the sessions they
had on those units would have decreased their TCI,
most likely. On the other hand, included in the TCI
were some sessions where there was no patient–therapist
interaction, but the therapist dealt with other team
members, the patient’s family or outside agencies on
the patient’s behalf. While such sessions are not likely
to contribute to the growth of the therapeutic alliance,
to the degree that continuity of care is important in
optimal communication of the patient’s strengths and
needs, inclusion of these sessions is justifiable. Other
limitations are the narrow assessment of participation
(a one-item scale, completed by the therapist only),
and the absence of information on some members of
the rehabilitation team (technicians and assistants in
nursing and other disciplines, physicians, respiratory
therapists, etc.). Missing documentation may also have
an impact, although there is no information on its fre-
quency, or whether primary or secondary clinicians
were more likely to fail to complete a POC report.

Conclusion
In SCI rehabilitation, teams are at least as large as
suggested by previous research. The large size of the
rehabilitation team should be reason for concern about
continuity of care, unless it can be shown that formal
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and informal mechanisms of communication between
staff members are available that counteract the problems
inherent in conveying information on a patient’s status,
progress, and needs to a team numbering in the dozens.
Treatment of a single patient by dozens of clinicians may
not mean lack of familiarity of patient and therapist
with one another; alternatively, the possibly weak thera-
peutic alliance does not affect the patients’ active par-
ticipation in their sessions. The nature and impact of
the therapeutic relationships SCI rehabilitation inpati-
ents may develop with their nurses and therapists
deserve further study.
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