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Psychological intervention during spinal rehabilitation:
a preliminary study

DS Dorstyn1,2, JL Mathias2 and LA Denson2

1South Australian Spinal Cord Injury Service, Hampstead Rehabilitation Centre, Northfield, South Australia, Australia
and 2School of Psychology, University of Adelaide, Adelaide, South Australia, Australia

Study design: A repeated measures, non-randomised controlled trial.
Objective: To examine the effectiveness of individualised cognitive behaviour therapy (CBT) on the
psychological adjustment of patients undergoing rehabilitation for newly acquired spinal cord injury.
Setting: South Australian Spinal Cord Injury Service, Hampstead Rehabilitation Centre, South
Australia, Australia.
Methods: Eleven participants received individual CBT as part of their spinal rehabilitation. Self-
reported levels of depression, anxiety and stress were assessed before the intervention, at week 12 of
rehabilitation and at 3 months post-discharge, using the depression, anxiety and stress scales (DASS-
21). Functional independence was also assessed, using the Functional Independence Measure (FIM).
Responses were compared with 13 participants, closely matched on demographic and injury variables,
who received standard psychological care (that is, assessment and monitoring only).
Results: Depression scores for treatment participants showed a significant time effect, with worsening
symptoms reported at three-month follow-up, after CBT was discontinued. In contrast, the DASS-21
scores of standard care participants remained at subclinical levels throughout the study. Clinical
improvements in symptoms of anxiety and stress were also reported by the treatment group as
inpatient therapy progressed.
Conclusion: Targeted, individualised psychological treatment contributed to short-term, meaningful
improvements in emotional outcomes for individuals reporting psychological morbidity after recent
spinal injury. The results also highlight the need for ongoing access to specialised, psychological services
post-discharge. Replication of these results with a larger sample is required before definitive conclusions
can be drawn.
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Introduction

The psychological impact of spinal cord injury (SCI) is

significant, with 30% of patients showing clinical levels

of anxiety and/or depression during rehabilitation1 and

after returning to community living.2 Research suggests

that specialist psychological interventions have a role in

managing these emotional outcomes.3,4

Research also indicates that the provision of psycho-

therapy in spinal rehabilitation is constrained by a number

of factors, including workforce issues, with limited staff

resources often only allowing for a consultative service

instead of comprehensive psychological assessment and

intervention,5 and service delivery models that emphasise

time-limited therapy.6,7 Although group-based programmes

using cognitive-behavioural therapy (CBT) have been

advocated as a time-efficient inpatient therapy model,3,4

their effectiveness is influenced by group homogeneity, with

regard to patient characteristics.8 There is also evidence

that patients prefer individual counselling when discussing

emotive issues.9 This suggests that group CBT should

augment, rather than replace, individual therapy.

In light of these issues, we undertook a small-scale study to

evaluate the discipline-specific contribution of psychology

to rehabilitation outcomes in patients with newly

acquired SCI. This was achieved by comparing self-reports

of patients who received psychological intervention

with those of matched peers who required less intensive

psychological support. It was expected that individual-

based CBT, similar to previous group trials, would be of

therapeutic benefit. However, it was not known whether

any such benefit would be maintained after being

discharged from an inpatient setting and in the absence of

continued CBT.
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Materials and methods

Participants

Participants were adults (X18 years) with English compre-

hension (at least primary school level education), who

were undergoing rehabilitation at the Spinal Injuries Unit

of Hampstead Rehabilitation Centre. Only individuals with

a newly acquired injury, no pre-morbid psychiatric illness

(such as substance abuse or psychosis diagnosed in the last

12 months) and no significant cognitive deficits sufficient

to interfere with therapy participation, as determined by

medical report, were included. Participants were recruited on

a prospective basis over an 18-month period.

Details of participant selection and group allocation are

provided in Figure 1. The final sample of 11 treatment and

13 standard care participants met the minimum required to

achieve a large effect size of 0.80 for a two-tailed test with

90% power at a 0.05 significance level.10

Measures

A standard measure, the functional independence measure

(FIM),11 was used to assess disability severity. The FIM was

carried out on a person’s admission and discharge date, with

ratings determined by a team of allied health, nursing and

medical staff. The FIM consists of 18 items that address

motor and cognitive aspects of function. Items are scored on

a 7-point scale that ranges from 1 (total assistance) to 7

(complete independence), with total scores ranging from 18

to 126. Higher scores indicate a lower severity of disability.

The FIM shows good evidence of reliability and validity and

is routinely used in spinal rehabilitation.12

The depression, anxiety and stress scales (DASS-21)13

were administered on an individual’s admission to the

Unit. This 21-item questionnaire, derived from the original

42-item DASS, consists of three subscales designed to measure

the emotional states of depression, anxiety and stress. Each

subscale contains seven items scored on a 4-point scale that

ranges from 0 (‘Did not apply to me at all’) to 3 (‘Applied to

me very much’). Subscale scores are summed and multiplied

by two to allow comparison with normative values. The

subscale scores can also be added to produce a composite

measure of distress, with a score range from 0 to 126. Higher

scores are indicative of higher levels of depression, anxiety

and stress. The DASS-21 has been shown to be a sensitive

indicator of mood in people with SCI.14

Procedures

Written informed consent was sought to access FIM and

DASS-21 scores before psychological intervention (Time 1)

and to re-administer at two additional time intervals: at week

12 (Time 2) of an individual’s rehabilitation program or on

discharge, if earlier (average Time 2 interval¼11.3 weeks,

s.d.¼2.1), and at three months post-discharge (Time 3;

DASS-21 only). The standard care group was tested at the

same time intervals.

A clinical psychologist (DSD) was responsible for study

recruitment. Although a detection bias is added by having

one investigator allocate participants and deliver the inter-

vention, this was unavoidable as the study was based in a

single clinical setting that employed only one psychologist.

Importantly, this clinician was not involved in assessing

outcomes, with the FIM determined by other professionals

and the DASS-21 based on self-report, thereby minimising

any potential bias.

Participants were drawn from consecutive admissions to

the Spinal Injuries Unit. Study eligibility was determined

Did not meet eligibility criteria 
(n=10)

6 significant psychiatric history
3 cognitive impairment

1 limited English

Decliners/Withdrawals 
(n=6)

3 declined participation
2 deaths

1 hospital readmission

Lost to follow-up
2 relocation

1 declined assessment
(n=3)

Completed 3 month 
questionnaire 

(n=9)

Group assignment 
(n= 24)

Allocated to Standard Care 
Completed baseline and week 12 

assessments
(n=13)

Allocated to CBT
Received CBT and completed  

baseline and week 12 assessments 
(n=11)

Lost to follow-up
medical deterioration

(n=2)

Completed 3 month 
questionnaire 

(n=10)

Assessed for eligibility 
(n=40) 

Figure 1 Flow chart of participation.

Psychological intervention for SCI
DS Dorstyn et al

757

Spinal Cord



during the patient’s routine screen with the psychologist.

This assessment, which involved clinical interview and

baseline measurement (including the DASS-21), determined

the treatment decision. Those who reported elevated levels

of distress (that is, DASS-21 scores in the moderate-to-severe

range) were offered individual CBT. This subgroup was

targeted for intervention as research suggests that indivi-

duals with clinically significant levels of distress are at risk of

poor, long-term emotional outcomes and are a priority for

psychological treatment.2,3 In comparison, patients who

reported DASS-21 scores in the subclinical range, and who

met the same inclusion criteria, were assigned to the

standard care group. These participants were also screened

to match the treatment group on age, sex and injury.

Participants in the standard care group continued to be

monitored by the Unit’s medical team and could withdraw

from the study if their psychological treatment needs

increased. Individuals who declined study participation or

were ineligible were still offered individual CBT during their

rehabilitation.

Treatment

Therapy followed a cognitive behaviour model that has

shown efficacy in SCI groups.3,4 The CBT was delivered by

the Unit’s clinical psychologist (DSD) and provided in

addition to physical therapies. Therapy was guided by

patients’ psychological problems and treatment response

but was also affected by physical rehabilitation schedule

conflicts. On average, treatment participants received 11

CBT sessions (s.d.¼4.5; range from 7 to 22 sessions). This

involved fortnightly consultations of 30–60min duration

with the psychologist. There was a positive relationship

between length of rehabilitation stay and amount of

psychotherapy received (rs¼0.44, P¼0.031), with longer

admissions allowing more opportunity for intervention.

Owing to limited staffing, CBT was only offered to patients

in the rehabilitation setting, with psychology services not

readily available in the acute or community settings.

The key treatment goals were: to build individuals’

confidence regarding the benefits of receiving CBT, educa-

tion about the emotional impact of SCI, relieve symptoms

of stress and the development of coping skills (including

problem-solving strategies, behavioural activation and cogni-

tive appraisal skills). In addition, peer professionals were

available to all participants to provide mentoring. Peers are

thought to have a critical role in spinal rehabilitation, with

peer involvement contributing to improved emotional out-

comes including self-esteem and social support.15 Psychiatric

evaluation was also required for five treatment participants

who reported severe distress. Low-dose amitriptyline was

prescribed to these participants, as well as to five participants

in the standard care group, for night-time sedation and to

manage neuropathic pain.

Data analysis

Median and interquartile ranges were used to examine

variability in group DASS-21 scores. Median, rather than

mean, scores were reviewed because the data were not

normally distributed. Given that the treatment and standard

care groups had differing prognoses, with more severely

distressed persons allocated to CBT, the two groups were

evaluated separately. As the data did not meet the stringent

requirements of parametric techniques, non-parametric

statistics were used. The Friedman’s analysis of variance

and Wilcoxon’s matched-pairs signed ranks test were

considered the most appropriate statistical methods to

determine the effectiveness of CBT.

Significant within-group differences would have been

difficult to achieve due to the small sample size, even with

clinically meaningful improvements in mood due to treat-

ment.16 Therefore, treatment efficacy was also evaluated

using Cohen’s d effect sizes, based on the formula provided

by Morris and DeShon.17 As a guideline, Cohen’s d values of

0.2, 0.5 and 0.8 equate to small, medium and large group

differences, respectively.18 The direction of effect was

standardised so that a positive effect indicated that CBT

was beneficial to outcome and a negative effect indicated an

undesirable outcome.

Statement of ethics

All applicable institutional and governmental regulations

concerning the ethical use of human volunteers were

followed during the course of this research.

Results

Sample comparability

The final sample of 24 participants was found to be

comparable to those who either declined to participate or

withdrew before study commencement (n¼6) in terms of

gender (83 male vs 67%, Fisher’s Exact test¼0.57; Cramer’s

V¼0.17; P40.05) and injury type (58% with paraplegia vs

67%, Fisher’s Exact test¼1.00; Cramer’s V¼0.07; P40.05).

Although these groups did not differ significantly in age

(U¼49.00, Z¼1.19, P40.05, Cohen’s d¼0.66), the moder-

ate effect size indicates that the final sample was older (on

average, 13.6 years older).

The sample demographics were also compared to the

Unit’s admission statistics to determine whether these results

were likely to be generalisable to the larger group of SCI

patients. There were no significant group differences in age

(t(80)¼0.16; P40.05; d¼0.04), gender (83% male vs 67%;

w2(1)¼2.18; P40.05) or injury severity (58% with paraplegia

vs 57%; w2(1)¼0.10; P40.05), suggesting that the study

sample was representative of the broader group of patients

admitted to the Unit.

Participants

The study sample was almost exclusively male (83%; Table 1)

and all participants were Caucasian. The largest percentage

had completed high school (63%), followed by tertiary

qualifications (25%). Most were employed (63%) and a

higher percentage of individuals were single (58%) at the

time of their injury.
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In terms of their injury details (Table 1), the treatment and

standard care groups did not differ significantly on injury

type or lesion severity. Both traumatically acquired injuries

(for example, falls, motor vehicle accidents) and non-

traumatic injuries (for example, spinal abscess) occurred.

Functional rehabilitation outcomes

There were no significant differences between the treatment

and standard care groups in terms of their length of hospital

or rehabilitation stay (Table 1). Although there was a trend

for those in the treatment group to have had longer acute

admissions (by approximately 33 days), this difference was

not significant. Functional rehabilitation outcomes were also

similar for the groups (see Table 1), with no significant

differences in mean total FIM scores on admission or at

discharge. Moreover, the associated effect sizes were small

(dadmission¼0.27, ddischarge¼0.19). Total FIM scores did not

correlate significantly with total DASS-21 scores at admission

(rs¼0.04; P40.05) or discharge (rs¼�0.03; P40.05), suggest-

ing that functional state and mood were not strongly related.

The employment rate post-injury was low, with only two

participants returning to work after being discharged. This

figure may have been a reflection of either the older age

range of participants, with 33% (n¼8) having retired

before their injury, or of their ongoing rehabilitation needs,

with 54% (n¼13) continuing to receive outpatient physical

therapy at final follow-up.

Depression, anxiety and stress outcomes

Table 2 summarises the median scores on the DASS-21 for

the sample at each of the three time points. As expected,

Table 1 Characteristics of the Treatment and Standard Care groups

Treatment Standard Care Analysis

n¼11 n¼13
Fisher0s Exact test df Cramer0s V Sig.

Sex
Male 9 11 1.00 1 0.04 0.86
Female 2 2

Injury type
Paraplegia 6 8 1.00 1 0.07 0.73
Quadriplegia 5 5

Lesion completeness
Complete 8 11 0.36 1 0.24 0.24
Incomplete 3 2

Injury cause
Traumatic 7 8 1.00 1 0.02 0.92
Non-traumatic 4 5

U Z d Sig.

Age (years)
Mean (s.d.) 53.2 (20.2) 44.5 (24.4) 53.50 �1.04 0.39 0.30

Length of acute stay (days)
Mean (s.d.) 68.0 (65.8) 34.6 (25.1) 31.00 �1.07 0.69 0.31

Length of rehabilitation stay (days)
Mean (s.d.) 146.9 (79.5) 128.3 (55.3) 67.50 �0.23 0.28 0.82

Admission FIM
Mean (s.d.) 56.5 (14.5) 60.6 (15.1) 54.50 �0.99 0.27 0.33

Discharge FIM
Mean (s.d.) 94.6 (26.8) 99.5 (25.6) 63.00 �0.49 0.19 0.65

Abbreviations: FIM, functional independence measure; s.d., standard deviation; Sig., significance.

Table 2 Median (and interquartile ranges) of DASS-21 scores for the
Treatment and Standard Care groups at pre-intervention (Time 1), week
12 (Time 2) and follow-up (Time 3)

Time 1 Time 2 Time 3 Analysis

w2 df Sig.

Treatment (n¼11)
Total DASS-21 30.0 (44.0) 22.0 (32.0) 40.0 (37.0) 2.18 2 0.34
Depression 6.0 (16.0) 8.0 (20.0) 10.0 (20.0) 6.41 2 0.04**
Anxiety 8.0 (14.0) 8.0 (10.0) 12.0 (11.0) 0.81 2 0.67
Stress 12.0 (12.0) 10.0 (12.0) 12.0 (11.0) 0.27 2 0.88

Standard Care (n¼13)
Total DASS-21 10.0 (12.0) 8.0 (9.0) 8.0 (16.0) 2.65 2 0.27
Depression 4.0 (7.0) 2.0 (5.0) 3.0 (7.0) 0.93 2 0.63
Anxiety 2.0 (7.0) 2.0 (5.0) 2.0 (5.0) 1.00 2 0.61
Stress 4.0 (4.0) 0.0 (5.0) 0.0 (7.0) 4.57 2 0.10

Abbreviation: DASS-21, depression, anxiety and stress scale; Sig., significance.

**Pp0.05 significant within-group difference, two-tailed test.
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the treatment group reported significantly higher subscale

and total DASS-21 scores at each time point, and greater

variability in these scores, as evident in the large inter-

quartile ranges.

The results of the Friedman analyses of variance (Table 2)

demonstrated significant differences in the depression scores

for treatment participants across time, but no differences in

their DASS-21 total scores or associated anxiety and stress

subscale scores. The DASS-21 scores for the standard care

group did not change significantly over time (see Table 2).

Post-hoc analyses for the treatment group (Table 3) showed

a decline in the levels of depression from baseline to week 12

of treatment, although this equated to only a very

small effect (d¼0.08). In contrast, there was a significant

increase in depressive symptomatology at three-month

follow-up (d¼�0.68). Similarly, total DASS-21 scores and

subscale scores for anxiety and stress, declined from baseline

to week 12 and were associated with moderate, positive

effect sizes (total DASS-21 d: 0.38, anxiety d: 0.50; stress d:

0.48). At three-month follow-up, treatment participants

reported a significant increase in levels of general distress

and anxiety.

The clinical impact of these findings is highlighted by

additionally examining individual ‘caseness’. Of the six

treatment participants who reported clinical anxiety at

baseline, two reported a reduction in symptom severity (that

is, from extremely severe to the moderate or mild range) and

two reported a complete resolution of symptoms. Similarly,

all three treatment participants who initially reported

moderate to severe stress symptoms subsequently reported

only mild levels of stress at week 12. In terms of depressive

symptoms, two of four treatment participants reported

symptom improvement at week 12 and this clinical

change was significant (w2(1)¼6.67; P¼0.048). The three-

month follow-up data are particularly revealing. Post-

discharge, when there was no access to continued

psychological support, 78% (n¼7) of the treatment partici-

pants met the criteria for caseness on one or more DASS-21

subscales compared with 10% (n¼1) of the standard care

group. A w2 analysis showed that this percentage change was

significant (w2(1)¼8.93; P¼0.005).

Discussion

This small-scale study examined the impact of individual

CBT in an inpatient SCI rehabilitation setting when

compared with less intensive psychological support. Not

surprisingly, there was large within-group variability in the

levels of psychological distress reported by treatment

participants. The study results also highlight the variable

impact of CBT on a subgroup of individuals reporting severe

symptoms of depression, anxiety and stress at baseline.

Depression scores improved with CBT and then signifi-

cantly declined, post-intervention, in the treatment group.

There were associated improvements in DASS-21 caseness for

this group. In comparison, there was no significant time

effect on the DASS-21 for participants receiving standard

care. To an extent, these results mirror previous research on

the effectiveness of CBT after SCI. The finding that distress

levels of treatment participants were severe at the

commencement of rehabilitation reinforces the need for

psychological intervention in the acute stages of SCI

management.1 With self-reported distress levels increasing

post-discharge, the continued mental health needs of this

patient group are also evident.1,19

These results need to be interpreted in light of

the methodological difficulties. Power analyses (Table 3)

indicate that the study was underpowered. As such,

small treatment effects, which were more achievable, would

have been difficult to detect.10,18 Replication of the study

with a larger sample is therefore essential. The timing

of assessments may have also affected the results. Some

treatment participants had not completed their inpatient

rehabilitation and, subsequently, their CBT program at

the week-12 assessment. Higher treatment gains may have

been observed if outcome was assessed immediately post-

intervention.

Table 3 Pairwise comparisons of DASS-21 scores for the Treatment group from pre-intervention to week 12 (Time 1 to Time 2) and from week 12 to
follow-up (Time 2 to Time 3)

Time point Mean difference s.d. 95% CI Analysis

Lower limit Upper limit Z Sig. d Power

Total DASS-21 1–2 8.55 22.49 �6.56 23.65 �1.23 0.22 0.38 0.35
2–3 �10.89 15.10 �22.50 0.72 �1.82 0.03* �0.51 0.45

Depression 1–2 0.73 9.00 �5.32 6.77 �0.26 0.80 0.08 0.08
2–3 �4.44 4.45 �7.86 �1.03 �2.38 0.02** �0.68 0.65

Anxiety 1–2 3.64 7.31 �1.28 8.55 �1.43 0.15 0.50 0.50
2–3 �3.11 5.01 �6.96 0.74 �1.69 0.05* �0.37 0.30

Stress 1–2 4.18 8.69 �1.66 10.02 �1.43 0.15 0.48 0.44
2–3 �3.33 7.62 �9.19 2.52 �1.02 0.31 �0.40 0.29

Abbreviations: CI, confidence interval; DASS-21, depression, anxiety and stress scale; s.d., standard deviation; Sig., significance.

Power calculations using PASS, version 08.0.9, www.ncss.com.

*P¼p0.05 significant difference, one-tailed test.

**Pp0.05 significant difference, two-tailed test.
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Another limitation relates to the highly selected sample.

Participants in the standard care group reported different

levels of psychological distress at baseline, reducing the

equivalence of the two groups. However, building the patient

triage process into the CBT package also acknowledged the

practical aspects of delivering a service in a clinical setting

with limited staff resources.6

This preliminary study highlights the difficulties encoun-

tered in clinical trials, in terms of methodology and

availability of participants. The CBT was dependent on

limited staff resources, which impacted on therapy fre-

quency and duration. This may, therefore, not have been

the optimal treatment for the severity of problems reported.

Although the efficacy of CBT was reinforced by accessing

peer role models and liaison psychiatry, improvements in

the service strategy could include a stepped-care service

model,20 with psychological intervention commencing in

the acute setting and including access to specialised out-

patient services to prevent psychological relapse.
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