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Background: Rehabilitation psychologists are integral members of spinal cord injury (SCI) rehabilitation teams.
Objective: To describe specific information regarding types and intensity of treatments delivered by
rehabilitation psychologists to patients with various levels of SCI.
Methods: Utilizing a taxonomy of psychological interventions as a framework, rehabilitation psychologists
documented time spent on specific psychology interventions for each interaction they had with 600 patients
with traumatic SCI at 6 inpatient SCI rehabilitation centers. Associations of patient and injury characteristics
with time spent on various psychological interventions were examined using ordinary least squares stepwise
regression models.
Results: Psychologists focus the majority of the time they spend with patients with SCI on psychotherapeutic
interventions of processing emotions, emotional adjustment, and family coping, while educational efforts
focus mostly on coping and adjusting to the new injury. There was wide variation in the amount of time spent
on psychotherapeutic and psychoeducational interventions; patient, injury, and clinician characteristics
explained little of the variation in time spent.
Conclusions: Variations observed in psychological treatment delivery mirror real-world human complexity and
clinical experience; they are not explained well by patient and injury characteristics and set the stage for
future analyses to associate treatments with outcomes.
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Introduction
Rehabilitation psychology (RP) contributes ‘psychologi-
cal knowledge and skills on behalf of individuals with
disabilities and chronic health conditions in order to
maximize health and welfare, independence and
choice, functional abilities and social role participation
across the life span’ (p. 235).1 Interventions provided
by rehabilitation psychologists encompass a system
that includes biological, psychological, social, environ-
mental, and political considerations and are designed
to maximize a person’s achievement of rehabilitation
goals.2,3 Rehabilitation psychologists first assess a
person’s strengths and weaknesses in cognition, mood,
and behavior. Next, they evaluate how these strengths

and weaknesses may impact the person’s ability to
benefit from the rehabilitation effort and integrate suc-
cessfully back into the community. Clinical interven-
tions delivered in individual, group, and/or family
formats; consultation with members of the interdisci-
plinary team; and advocacy on behalf of the individual
also are important aspects of RP. Both the Commission
on Accreditation of Rehabilitation Facilities and the
World Health Organization have stressed the impor-
tance and the value of RP for inpatient rehabilitation
settings.2 While psychological support and education
generally are accepted as essential aspects of the rehabi-
litation of persons with spinal cord injury (SCI), consen-
sus regarding the critical components of these
interventions and their potential associations with posi-
tive patient outcomes remains elusive. In order to better
define these critical components and to ultimately study

Correspondence to: Julie Gassaway, Institute for Clinical Outcomes
Research, 699 E. South Temple, Salt Lake City, UT 84102, USA. Email:
jgassaway@isiscor.com; gassaway@comcast.net

© The Academy for Spinal Cord Injury Professionals, Inc. 2011
Received 7 July 2010; accepted 30 August 2010
DOI 10.1179/107902611X12971826988219 The Journal of Spinal Cord Medicine 2011 VOL. 34 NO. 2196

mailto:jgassaway@isiscor.com
mailto:jgassaway@isiscor.com
mailto:gassaway@comcast.net
mailto:gassaway@comcast.net


the effectiveness and efficiency of inpatient rehabilita-
tion treatments, detailed observations of psychological
interventions are essential. In the past, some have
described the rehabilitation process as a ‘black box’ of
unspecified interventions.4,5 Beginning to open this
‘black box’ by describing current intervention practices
will be a first step in improving the quality of care and
positive outcomes for patients with SCI.
This paper aims at describing how psychological inter-

vention time was spent and the variation in the amount
of time spent among patients with differing levels and
completeness of injury. Patient, injury, and clinician
characteristics that are associated with time spent on
common psychology activities also are discussed.

Methods
The SCIRehab project is a 5-year collaboration of six
rehabilitation centers that is recording and analyzing
the details of the SCI inpatient rehabilitation process
for approximately 1400 patients. An early outcome of
the SCIRehab project was the development and publi-
cation of a multi-disciplinary rehabilitation treatments
taxonomy for patients with SCI; the psychology taxon-
omy6 was one of seven discipline-specific taxonomies
created and contained details about psychological ser-
vices provided in the acute rehabilitation setting.
The first paper in this journal series7 describes the

SCIRehab project’s study design such as inclusion cri-
teria, data sources, and the analysis plan, as well as use
of the practice-based evidence (PBE) research method-
ology.4,5,8–11 Here, we provide only a summary. The
SCIRehab team included psychologists and representa-
tives of all other rehabilitation clinical disciplines from
six inpatient rehabilitation facilities: Craig Hospital,
Englewood, CO; Shepherd Center, Atlanta, GA;
Rehabilitation Institute of Chicago, Chicago, IL;
Carolinas Rehabilitation, Charlotte, NC; the Mount
Sinai Medical Center, New York, NY; and National
Rehabilitation Hospital, Washington, DC. Institutional
Review Board (IRB) approval was obtained at each
center. Patients who were 12 years of age or older, gave
(or whose parent/guardian gave) informed consent, and
were admitted to the facility’s SCI unit for initial rehabi-
litation following traumatic SCI were enrolled.

Patient/injury and clinician data
Patient and injury data were collected from patient
medical records by trained data abstractors. The
International Standards of Neurological Classification
of SCI (ISNCSCI)12 and its American Spinal Injury
Association Impairment Scale (AIS) were used to
describe the motor level and completeness of injury;

patients were placed into one of four injury groups.
Patients with AIS grade D were grouped together
regardless of injury level. Patients with AIS class A, B,
and C were grouped together and separated by motor
level to create the remaining three categories: high tetra-
plegia (C1–C4), low tetraplegia (C5–C8), and paraple-
gia (T1 and below). These injury categories were
selected because they were each large enough for analy-
sis and created groupings thought to have relatively
homogenous functional ability within groups and clear
differences between the groups. The Comprehensive
Severity Index (CSI®) was used to obtain a measure of
medical severity of illness at the time of admission to
the rehabilitation unit and over time during rehabilita-
tion. Higher CSI scores are indicative of greater severity
based on the abnormality of diagnosis-specific symp-
toms.13–17 The Functional Independence Measure
(FIM®) was used to describe a patient’s independence
in specific motor and cognitive abilities at rehabilitation
admission and discharge.18,19 Psychologists who docu-
mented treatment for the SCIRehab project completed
a clinician profile that included their years of SCI reha-
bilitation experience at the start of the project.

Psychology treatment data
Psychologists at each project site input details about
each interaction with each study patient into handheld
personal digital assistants (PDA; Hewlett Packard
PDA hx2490b, Palo Alto, CA) containing a modular
custom application incorporating the psychology activi-
ties taxonomy (PointSync Pro version 2.0,
MobileDataforce, Boise, ID, USA), which has been
described previously.6 The six primary types of psychol-
ogy treatments provided in an SCI setting include four
interventions that are in direct contact with patients
(initial assessment, psychoeducational interventions,
psychotherapeutic interventions, and SCI classes led
by a psychologist) and two interventions that are con-
ducted on a patient’s behalf (time psychologists spend
consulting with other providers, community resource
contacts, and/or family members and time spent parti-
cipating in interdisciplinary conferencing that addresses
patients goals and needs). Sub-categories included in
these six interventions are provided in Table 1.
In addition to the interventions described in Table 1,

which includes formal patient assessment, PDA docu-
mentation also included a modified version of the
Brief Symptom Inventory-18 (BSI-18).20,21 The modi-
fied BSI, a self-report inventory that uses a five-point
rating scale to capture anxiety, depression, and
somatic symptoms, was added because there was no
consistent measure to document anxiety and depression
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Table 1 Psychology interventions and sub-interventions: percent patients receiving, percent sessions in which interventions
included, percent of sessions for intervention that includes sub-intervention

Intervention Sub-intervention

% of 600
patients who

received

% of all sessions that
included the intervention/

sub-intervention

% of sessions for the
intervention that included

the sub-intervention

Formal assessment 52.0 9.5 —

Mood 45.5 7.7 71.3
Psychosocial/education/

employment/support
systems

41.5 5.1 47.2

Psychotropic medications 9.0 1.1 10.1
Substance use/abuse 19.7 1.5 14.3
Pain 29.7 3.2 29.9
Psychiatric treatment 10.2 0.8 7.3
Coping style 31.3 3.4 31.4
Strengths to assist

rehab process
30.3 2.9 27.3

Patients concerns related
to hospital/injury

39.0 5.8 54.0

Cognition 37.2 5.7 52.9
Psychotherapeutic

intervention
91.3 49.3 —

Desensitization to
negative stigmas

16.8 1.9 3.4

Processing emotions 71.5 26.0 46.9
Emotional adjustment 81.5 30.8 55.5
Circumstances associated

with injury
81.5 11.3 20.3

Family functioning
or coping

61.0 22.0 39.7

Building rapport/
engagement

26.7 4.4 8.0

Positive reinforcement 42.8 18.8 33.9
Pain management 19.0 3.3 6.0
Locus of control issues 34.3 6.0 10.9
Peer mentoring 12.7 2.1 3.7

Psychoeducational
intervention

82.7 29.0 —

Goal setting 30.7 8.2 25.1
Substance use/abuse 35.8 3.1 9.3
Coping with and adjusting

to SCI
68.7 22.5 68.9

Wellness and life style
modification

33.8 8.6 26.4

Relationship issues 40.7 6.9 21.0
Sexuality post injury 45.0 5.5 16.9
Problem-solving/decision-

making skills
42.7 8.5 26.0

Self-advocacy/
assertiveness

44.7 7.0 21.4

Pain management 14.2 2.0 6.1
Classes led by

psychologist*
21.8 2.0 —

Consultation (>10 minutes)
on behalf of patient

30.2 10.3 —

With physician 30.7 8.2 25.1
With team members 25.7 8.6 73.7
With family 13.2 3.1 26.5
With community resource

person
1.8 0.2 1.4

With other health
professional

2.8 0.3 2.6

Interdisciplinary
conferencing on behalf
of patient*,†

94.0 — —

*No additional data (sub-topics) collected.
†Time spent by psychologist.
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assessments at the six SCIRehab sites. The SCIRehab
project team selected the six anxiety and six depression
BSI-18 items, but opted not to use the six somatic
items, because somatic symptoms in patients with SCI
may reflect physiologic effects of the SCI itself rather
than the patient’s emotional status.22–25 The modified
BSI-18 was scored by assigning a value of 0–4 for each
item response and then summing the item raw scores
for each dimension (anxiety and depression). In cases
where data were missing for up to two items per dimen-
sion, the rounded mean score of the non-missing items
was imputed. Finally, the raw scores for each dimension
were converted to T scores and compared to norms
derived for a sample with oncological disease reported
by Derogatis,20 which were considered more appropriate
than the community norms derived for a sample of
healthy individuals, given that both SCI and oncology
populations deal with the uncertainty of medical out-
comes and somatic issues likely to elicit similar emotion-
al reactions.
Each psychologist was trained and then tested quar-

terly on use of the PDA documentation system. Daily
entries were compared by the site SCIRehab coordina-
tor with patient schedules or billing records to ensure
that all psychology sessions were included.7 The date/
time of each psychology session, the number of
minutes spent on intervention activities performed in
the session, and activity-specific details were entered
into the PDA. Activity minutes were combined to
equal the approximate duration of the full session.

Data analysis
Analyses reported here include patients enrolled in the
SCIRehab project’s first year of enrollment. Our
primary means of quantifying the intensity of psychol-
ogy intervention was the total number of hours spent
on specific activities for the full sample and for each
injury group separately during the inpatient rehabilita-
tion stay. Longer lengths of stay allow more time to
provide services and to build relationships necessary
for more in-depth psychological intervention. As a sec-
ondary measure of intensity, we calculated the average
minutes per week spent on each activity. Contingency
tables/chi-square tests and analysis of variance were
used to test differences across injury groups for categori-
cal and continuous variables, respectively. A P value less
than 0.05 was considered statistically significant.
Patient and injury characteristics associated with time

spent on those psychology activities in which at least
70% of patients participated were examined using ordin-
ary least squares stepwise regression models. The
strength of the model is determined by the R2 value,

which indicates the amount of variation explained by
the significant variables. Type II semi-partial correlation
coefficients allowed for comparison of the unique con-
tribution of each predictor variable after controlling
for all other variables in the model.26,27 Parameter esti-
mates indicate the direction and strength of the associ-
ation between each independent variable with the
dependent variable.
Predictor variables used included gender, marital

status, racial/ethnic group, traumatic SCI etiology,
body mass index (BMI), English-speaking status,
third-party payer, pre-injury occupational status, sever-
ity of illness (CSI) score, age at the time of injury, admis-
sion FIMmotor and cognitive scores, experience level of
the clinician, and injury grouping. The same predictor
variables were used to determine if patient character-
istics were associated with completion of the modified
BSI-18. The only regression analysis reported in this
paper is for psychoeducational interventions as this is
the only model in which at least 70% of patients partici-
pated and that had an R2 value of greater than 0.20.

Results
Six hundred patients with traumatic SCI were enrolled
in the SCIRehab project during the first year of data col-
lection at the six rehabilitation study centers. Details of
patient and injury characteristics are presented for the
sample as a whole and for each of the four injury
groups separately in the first article in this SCIRehab
series7 (Table 1). The sample was 81% male, 65%
white (22% black), 38% married, most were not obese
(82% had a BMI of <30), and 65% were employed at
the time of injury. Vehicular accidents were the most
common cause of injury (49%), falls were the next
most common (23%), followed by etiologies of sports
(12%) and violence (11%); the remaining 5% were classi-
fied as other. The mean rehabilitation length of stay
(LOS) was 55 days (range 2–259, standard deviation
(SD) 37, median 43). The mean total admission FIM
score was 53 (motor score of 24 and cognitive score of
29), and a mean of 32 days elapsed from the time of
injury to the time of rehabilitation admission.
Nearly all patients (596/600 or 99%) enrolled in the

SCIRehab project during the first year received psycho-
logical services during their inpatient rehabilitation.
Psychologists documented details of treatment provided
during 8748 psychology sessions for these 596 patients
(average number of sessions per patient= 14.7). Most
treatment was conducted via one-on-one interactions
with patients (6517 sessions), and about 16% of treat-
ment time was delivered in a group (including classes
led by a psychologist) setting.
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Most patients received psychotherapeutic and/or psy-
choeducational interventions during their rehabilitation
stay (Table 1). The category of psychoeducational inter-
ventions included nine topic areas; the topic that con-
sumed the most psychology treatment time was
‘coping with and adjusting to SCI’. Of the 600 patients,
69% received education about this topic, which was
addressed in 69% of sessions in which any psychoeduca-
tional intervention was provided. The most common
of the 10 psychotherapeutic intervention topics was
‘emotional adjustment’; it was addressed with 82% of
patients and in 56% of sessions that involved any psy-
chotherapeutic intervention. The only topic that was
included in the taxonomy in both the psychoeducational
and the psychotherapeutic intervention categories was
‘pain management’. It was addressed less frequently –

398 sessions with 142 patients. Of all sessions that
included any psychotherapeutic or psychoeducational
intervention, only 17% included discussions of pain
management.

SCIRehab patients received a mean total of 10.6
hours (range 0–82, SD 10.5, median 7.5) of psychology
intervention. Table 2 presents time spent within specific
psychology activities for the full sample and for the four
injury groups separately, expressed as total hours over
the full rehabilitation stay and as an average number
of minutes per week. Significant differences among

the four groups were seen in the amount of time spent
in each activity. Among the psychology activities docu-
mented by clinicians, psychotherapeutic interventions
and psychoeducational interventions comprised the
majority of time spent.

Fig. 1 depicts the wide variation in total hours spent
on each of the psychology activities for the entire
SCIRehab sample. The interquartile range (IQR) for
psychotherapeutic interventions was 0.8–4.8 hours
(median 2.3 hours) and for psychoeducational interven-
tions was 0.3–4.5 hours (median 2.1 hours). Similar pat-
terns in variation were seen when we examined each
injury group separately. At least one formal assessment
was documented for 52% of patients and the IQR was
0–0.8 hours (median 0.3 hours).

We examined the association of patient/injury
characteristics and clinician experience with time spent
on specific psychology interventions in which at least
70% of patients participated; only psychoeducational
intervention had a total R2 value >0.20 and, thus, is
reported here (Table 3). The regression model for psy-
choeducational interventions explains 24% of the
variation in time spent (R2= 0.24). The parameter
estimate for the independent variable of clinician experi-
ence is 1.26, indicating that clinicians with more experi-
ence provide an average of approximately 114 minutes per
week more of psychoeducational interventions than

Table 2 Psychology activities: percent patients receiving each type of service, mean total hours, and mean minutes per week (SD)*

Full SCIRehab
sample n= 600

C1–C4 AIS A, B, C
n = 132

C5–C8 AIS A, B, C
n= 151

Para AIS A, B, C
n= 223

AIS D
n= 94

Any psychology intervention (%) 99 100 99 100 97
Total hours† 10.6 (10.5) 15.5 (12.5) 12.7 (13.0) 8.3 (6.4) 5.5 (6.6)
Minutes/week† 77.4 (42.2) 84.3 (40.8) 79.8 (43.0) 79.2 (41.2) 59.8 (40.9)

Psychotherapeutic intervention
(%)

91 98 96 92 72

Total hours† 3.9 (5.9) 5.9 (6.6) 5.3 (8.6) 2.8 (3.0) 1.5 (2.1)
Minutes/week† 27.6 (26.6) 33.0 (27) 31.3 (29.1) 26.3 (23.9) 17.3 (24.8)

Psychoeducational intervention
(%)

82 87 87 83 63

Total hours† 2.9 (3.2) 3.8 (3.6) 3.6 (3.8) 2.7 (2.6) 1.4 (2.0)
Minutes/week† 24.9 (24.8) 23.8 (20.7) 26.3 (24.6) 28.7 (27.6) 15.0 (20.8)

Interdisciplinary conferencing
(%)

94 98 95 95 83

Total hours† 1.9 (1.6) 2.7 (2.0) 2.1 (1.5) 1.5 (1.4) 1.2 (1.4)
Minutes/week 13.3 (7.1) 14.0 (5.6) 13.3 (6.5) 13.5 (7.5) 12.2 (8.7)

Formal Assessment (%) 52 56 46 50 62
Total hours† 0.9 (2.0) 1.6 (3.0) 0.6 (1.3) 0.6 (1.2) 1.0 (2.4)
Minutes/week† 6.1 (10.4) 7.2 (11.6) 3.7 (7.2) 5.2 (8.3) 10.9 (14.7)

Consultation (%) 30 44 32 27 16
Total hours† 0.6 (1.9) 1.2 (2.4) 0.7 (2.2) 0.5 (1.6) 0.2 (0.5)
Minutes/week† 3.0 (8.4) 4.6 (9.6) 3.0 (8.8) 2.9 (8.8) 1.2 (3.7)

Classes (%) 22 24 27 20 15
Total hours 0.3 (0.6) 0.3 (0.6) 0.4 (0.7) 0.2 (0.5) 0.3 (0.6)
Minutes/week 2.3 (6.1) 1.7 (4.1) 2.3 (5.1) 2.5 (6.9) 2.9 (7.8)

*Hours and minutes per week are averages over all 600 patients, not just based on those who did receive one or more sessions
of a particular activity.
†Statistically significant differences in mean total hours or minutes per week among groups.
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clinicians with less experience, and the semi-partial R2

indicates that this is the largest explanatory variable
(unique contribution is 10% of the total R2 after control-
ling for other variables in the model). The parameter
estimate for the severity of illness score is −0.20,
which indicates that for each additional severity point,
0.20 fewer minutes were spent. Therefore, a patient
with a severity score of 100 would be predicted to

receive 20 fewer minutes per week of psychoeducational
interventions (parameter estimate of 0.20 × 100) than a
patient with the lowest severity score of 0. Other
patient/injury characteristics associated with more
time (positive parameter estimate) included injury
group Para ABC, and English as primary language.
Independent variables associated with less time (in
addition to higher severity of illness score) included

Table 3 Patient and injury characteristics associated with time (minutes per week) in psychology activities*,†

Psychoeducational interventions

Total R2 0.24

Independent variable Parameter estimate Type II semi-partial R2

Injury group: AIS D −9.06 0.01
Injury group: Para ABC 4.74 0.01
Clinician experience 1.26 0.10
Language – English 15.50 0.02
Admission FIM cognitive score −0.54 0.01
Severity of illness score (CSI) −0.20 0.05
Traumatic etiology – medical/surgical complication −13.85 0.01
Payer – Medicaid −5.31 0.01

*Psychology activities included in table only if more than 70% of patients participated and the total R2> 0.20.
†Independent variables allowed into models: age at injury, male, married, race – white, race – black, race – Hispanic, race – other,
admission FIM motor score, admission FIM cognitive score, severity of illness score (CSI), injury group: C1–C4 ABC, injury group:
C5–C8 ABC, injury group: Para ABC, injury group: AIS D, clinician experience, traumatic etiology – vehicular, traumatic etiology –

violence, traumatic etiology – falls, traumatic etiology – sports, traumatic etiology – medical/surgical complication, traumatic etiology –

other, work-related injury, number of days from trauma to rehabilitation admission, BMI >40, BMI 30–40, BMI< 30, language – English,
language – no English, language – English sufficient for understanding, payer – Medicare, payer – worker compensation, payer –
private, payer – Medicaid, employment status at the time of injury – employed, employment status at the time of injury – student,
employment status at the time of injury – retired, employment status at the time of injury – unemployed, employment status at the time
of injury – other, ventilator use rehabilitation admission.

Figure 1 Variation in time spent (total hours) on psychology activities.
Notes: *30% of sample, median= 0. †22% of sample, all above 75th percentile.
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injury group AIS D, higher admission FIM cognitive
score, medical/surgical etiology of injury, and
Medicaid as the payer.

The modified BSI-18 was administered to 60% of
SCIRehab patients; little variation in T scores was
evident among the injury groups (Table 4). Logistical
regression analysis failed to reveal an association
between patient or injury characteristics and whether
clinicians administered the modified BSI-18. For those
patients who had BSI data available, higher anxiety
and depression scores were correlated with more psy-
choeducational and psychotherapeutic interventions
for patients in the two tetraplegia injury groups.
Additionally, higher depression scores in patients with
paraplegia correlated with greater amounts of time
spent in any psychology interventions. There was no
correlation between amount of time spent in psychology
intervention and BSI scores for patients in the AIS D
injury group.

Discussion
The first year of data collection on the SCIRehab project
yielded important descriptive information regarding the
frequency with which various psychological interven-
tions are provided to persons with SCI during inpatient
rehabilitation. The variation found in the patient, clini-
cian, and intervention variables mirrors the reality of
clinical practice and reflects the complexity of human
beings who sustain SCI and the professionals who
treat them. Some of the differences observed were pre-
dictable, while others suggest new hypotheses that can
be analyzed as the project progresses. The data
support the importance of collaboration between
research and clinical practice that ultimately strengthens
our knowledge base and confirms or challenges the clin-
ician’s ‘hunch’.

Assessment of patients’ psychological, cognitive, and
psychosocial concerns and needs is a standard aspect of
clinical care within SCI rehabilitation. It is, thus, some-
what counterintuitive that only 52% of the initial 600
patients in this study had formal assessment interven-
tions documented by treating psychologists, while the
vast majority had psychoeducational and psychothera-
peutic interventions documented (Table 1). The lower

frequency of assessment (as compared to psychothera-
peutic and psychoeducational interventions) is most
likely a reflection of the timing of psychological assess-
ment and admission to inpatient rehabilitation. SCI
rehabilitation psychologists at several SCIRehab sites
were involved in assessment and treatment of newly
injured patients during their acute hospitalization
prior to transfer to the rehabilitation unit. Because this
assessment occurred early in the continuum of care fol-
lowing the SCI and before rehabilitation admission, it
was not captured by data collection efforts in the
current study.

The modified BSI-18 (to assess anxiety and
depression) was included as a separate PDA documen-
tation item, which was to be completed once during a
patient’s rehabilitation stay. It was envisioned as a stan-
dard part of the SCIRehab data collection process by
psychologists even though a basic tenet of PBE method-
ology is to capture data about what is being done in
standard clinical practice rather than to introduce
new practices or interventions as part of the study.
Clinicians were encouraged to administer the modified
BSI-18 to all patients but also to use clinical judgment
to determine if administration of the measure was not
appropriate in certain circumstances. This may explain
why BSI data are not available on some patients and
why regression modeling failed to identify meaningful
associations between patient and injury characteristics
and the administration of the modified BSI-18.

A high percentage of patients received psychothera-
peutic intervention that involved ‘processing emotions’
and/or ‘emotional adjustment’. While these two sub-
topics sound similar, they have unique meanings in the
psychological treatment of persons with SCI.
‘Processing emotions’ is aimed at the grieving process
and involves validation and normalization of the
patient’s feelings of anger, sadness, anxiety, depression,
etc. In contrast, ‘emotional adjustment’ includes discus-
sions about how adjustment to the disability and/or use
of coping strategies is progressing.

‘Pain management’ was recorded as being addressed
with less than 20% of patients. However, it is possible
that pain management was addressed indirectly
through psychotherapeutic interventions focused on

Table 4 Modified BSI-18 completion rates and anxiety and depression scale T scores (mean and SD)

Full SCIRehab sample
(n= 600)

C1–C4 AIS A, B, C
(n= 132)

C5–C8 AIS A, B, C
(n = 151)

Para AIS A, B, C
(n= 223)

AIS D
(n= 94)

Completion (%) 60 60 65 57 61
Anxiety T scores 50.8 (10.3) 52.2 (10.4) 51.8 (10.5) 49.2 (9.3) 51.0 (11.8)
Depression T scores 53.0 (9.6) 53.7 (10.6) 53.1 (8.8) 52.3 (9.4) 53.3 (9.9)
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emotions (e.g. anxiety), which can interfere with effec-
tive coping and management of pain. Similarly, edu-
cation that focuses on teaching the patient about
adjustment to disability may indirectly help the patient
cope with SCI-related pain. It also is important to
note that pain management strategies addressed didacti-
cally in lecture or class format were recorded elsewhere
and would be included in the ‘classes’ activity in
Tables 1 and 2.
The only robust regression model (R2> 0.20) that

associated patient and injury characteristics with vari-
ation in time spent was for psychoeducational interven-
tions. As might be expected, patients in the AIS D injury
group received fewer minutes per week of psychoeduca-
tional intervention. This likely reflected, in part, their
improving neurological status during rehabilitation
and clinicians’ assumption of decreased need for edu-
cational interventions that focused on preparation for
long-term disability. Additionally, patients in this
injury group may be buoyed psychologically by physical
improvement and expectations for ongoing gains and,
consequently, less interested in intensive psychoeduca-
tion as a means of support during rehabilitation.
While patients with AIS D injuries and the clinicians
treating them may assume a lesser need for psychoedu-
cational intervention during inpatient rehabilitation,
research indicating a higher risk of suicide among
patients with incomplete paraplegia28 may challenge
the validity of these assumptions.
The observed association between more clinician

experience and increased number of minutes of psycho-
educational interventions delivered to patients is not
surprising. More experienced clinicians presumably
have gained more knowledge about SCI-specific topics
through professional education, as well as valuable prac-
tical information from their previous patients, thus
resulting in a more robust clinical ‘toolbox’ with which
to educate newly injured patients.
We conducted regression analyses to examine patient

and injury characteristics associated with time spent in
specific activities. Typical PBE analytic strategy does
not include center-specific effects because it is thought
that center effects may result from underlying differ-
ences in patient, injury, or clinician characteristics
among the centers. Thus, centers were not entered into
these models. However, we acknowledge that additional
center-specific factors may influence the amount of time
spent on specific areas of psychological services. And,
indeed, when centers were allowed to enter the
regression model reported here (time spent in psycho-
educational interventions), the explanatory power
increased by 14%. This increase suggests that focusing

on patient and injury characteristics is most helpful in
explaining time spent in psychology work, that center
effects add some additional explanatory power, and
that the significant variation in time spent on psychol-
ogy activities should prove useful in the eventual effort
to correlate interventions with key patient outcomes.
Significant variations in total number of hours and

minutes per week of psychological interventions were
observed when the four level of injury groups were com-
pared (Table 2). Patients with higher levels of injury, and
thus more severe disability, received more time in inpa-
tient rehabilitation presumably because of the complex-
ity of their medical care, more extensive educational
needs, and larger number of skills needed to maximize
functional independence. We acknowledge that longer
LOS provides greater opportunity to provide psycho-
logical services. It also provides for the opportunity to
build relationships necessary for more in-depth psycho-
logical intervention. Thus, we used total hours of time
spent in psychological interventions as our primary
measure of intensity but also calculated the mean
minutes per week spent on each psychological interven-
tion to remove the influence of LOS. The variation we
found in both total hours and calculated minutes per
week likely reflects practice differences between clinical
sites as well as clinician-specific practice differences
within sites.

Study limitations
SCIRehab facilities offer variation in setting, care deliv-
ery patterns, and patient clinical and demographic
characteristics and were selected to participate based
on their willingness, geographic diversity, and expertise
in treatment of patients with SCI. Thus, these centers
are not a probability sample of the rehabilitation facili-
ties that provide care for patients with SCI in the United
States and information reported on specific activities
may not be generalizable to all rehabilitation centers.
Study data are only as complete as the data entered by

each psychologist for each patient interaction. Study
coordinators at each project site compared project docu-
mentation with billing records and patient schedules to
ensure that documentation was as complete as possible.
Despite these efforts, it is possible that some psychology
intervention time may not have been included.

Conclusion
The large variations in time spent on selected psycho-
logical interventions observed among and within
injury-level groups, which mirror real-world human
complexity and clinical experience, are critical to the
success of PBE study. It is anticipated that the large
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variations observed will allow more robust analysis of
correlations between the various patient, clinician, and
treatment variables and the primary outcome measures
of the SCIRehab project, such as community partici-
pation, pain management, and perceived quality of
life, as the project begins to open the ‘black box’ of
unspecified interventions in the rehabilitation process.
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