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STUDY DESIGN: Single-centre, retrospective study of people with a spinal cord injury or disorder (PwSCI/D) and identified
psychological need.
OBJECTIVES: To examine the effect of psychological need on rehabilitation outcomes.
SETTING: National Spinal Injuries Centre (NSIC), Stoke Mandeville Hospital, Buckinghamshire Healthcare NHS Trust, United
Kingdom.
METHODS: Self-reported data from the Stoke Mandeville Spinal Needs Assessment Checklist (SMS-NAC) were used to examine
identified psychological need (characterised by referral for psychological treatment, or scoring above clinical threshold in admission
psychometric measures) on SCI rehabilitation outcome domains. Participants were grouped according to whether they were
referred, not referred, scored above or below clinical threshold.
RESULTS: 234 participants were included (Mean age at injury (years)= 53, 70% Male, 29% tetraplegia, 38% paraplegia, 33% ASIA
D). There was a significant improvement in outcome scores from admission to discharge across all domains irrespective of
participant group, however individuals with identified psychological need scored lower across all rehabilitation domains than those
without. While individuals with psychological need demonstrated longer rehabilitation stays, more frequent and longer discharge
delays, they also showed comparatively greater rehabilitation improvements. Psychological screening measures were more
effective at detecting psychological need than individuals identified via referral, and participants scoring above clinical threshold
had poorest overall rehabilitation outcomes.
CONCLUSIONS: Individuals with psychological need have greater rehabilitation need and may require longer rehabilitation and
benefit from additional discharge planning. Early, proactive psychometric screening can better facilitate improvements for
delivering rehabilitation. Future research should consider specific contributing factors to psychological need, such as pre-existing
mental health conditions or socio-demographic influences.
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INTRODUCTION
A spinal cord injury or disorder is a major life event, affecting both
physical and social functioning, and resulting in unique psycho-
logical pressures in the process of adaptation [1, 2]. Persons with a
spinal cord injury or disorder (PwSCI/D) often undertake
specialised rehabilitation in Spinal Cord Injury Centres to acquire
the physical skills and knowledge to meet the significant,
numerous and varied challenges. Several personal factors includ-
ing age, ethnicity and injury aetiology have been evidenced to
influence rehabilitation availability and outcome [3–6].
Another significant factor influencing rehabilitation outcome is

psychological wellbeing. Many PwSCI/D experience psychological
difficulties after their injury, with diagnostic rates for mental health
disorders ranging from 10% to one third of individuals [7].
Additionally, PwSCI/D repeatedly report the challenges of learning
new skills and behaviours alongside the psycho-emotional
upheaval to their activities, roles and sense of self following their
injury [2, 8, 9]. Such psychological difficulties are inextricably

linked to individuals’ physical health. Low mood, for example, is
associated with increased pain, poorer physical health, increased
mortality, and impairments to memory, concentration and energy
[10], all of which may limit individuals’ engagement with
rehabilitation and the acquisition of new skills and knowledge.
Similarly, Heinemann et al. [11] found that individuals who
required greater levels of emotion-focused psychological support
during rehabilitation had comparatively lower motor function
after rehabilitation.
Despite both the prevalence of psychological need for PwSCI/D

and the potential ramifications for rehabilitation, research on this
relationship has been limited. Thus far, although some examina-
tion of the role of psychological resources have been undertaken,
such as self-efficacy or coping strategies in functional and health
outcomes [1, 12–14], there remains little consideration of the
influence of mood or adjustment more broadly upon rehabilita-
tion outcome. One study, Kennedy et al. [15], examined the
difference in outcomes and found that individuals with mental
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health disorders had more rehabilitation needs but made
comparatively greater gains over time than those without.
However, the sample size was small and did not account for
individuals who may have developed psychological need second-
ary to their spinal cord injury.
It has been evidenced that individuals with long-term and

comorbid psychological need, such as depression or anxiety, have
worse healthcare outcomes, including longer treatment durations
and increased rates of hospitalisation [16]. This is likely to be due
to a range of causes, including greater risk of additional physical
health conditions or reduced socio-economic resources restricting
independence of people with mental health needs being met in
the community [17]. However, there has only been limited
consideration of psychological need on healthcare outcomes in
the context of inpatient spinal cord injury rehabilitation. By
examining this impact, it may be possible to minimise unneces-
sary costs and resource-consumption within services, as well as
highlight areas where clinical best practice may need review.
A further concern is that examined rehabilitation outcomes are

often limited to physical functionality, which means the effect of
wider psychological variables on other rehabilitation goals, such as
self-management and resumption of meaningful activities,
remains unclear. Research into such components are essential to
determine whether psychological screening measures are needed
and enable better identification of need and achievement of
rehabilitation goals.
Finally, there is little research examining the different methods

through which psychological need is identified. Some nations
have developed best practice guidelines about the provision of
screening for psychological need using psychometric measures,
and undertake patient follow-up for individuals who exceed a pre-
determined score [18, 19], but this has yet to be done in the UK
where clinical psychology Spinal Cord Injury Centre provision is
highly variable. Most UK Spinal Cord Injury Centres’ clinical
psychology services incorporate a referral system: individuals are
most often referred by a member of their treating team (either
with or without their knowledge), can self-refer or be referred by a
family member at any point during admission.
Internationally, there is currently no standardised screening,

associated treatment recommendations or the required psychol-
ogist workforce for intervention or services, although recommen-
dations for routine screening for depression and anxiety is under
development by ISCoS through an International Psychological
Basic Data Set. Currently, many services across the world rely on
local and practical considerations such as clinician availability. It is
therefore relevant to investigate whether differences in rehabilita-
tion outcome arise between those identified through psycholo-
gical screening measures compared to those identified through
referral.
Given the prevalence of psychological need within PwSCI/D, the

potential interference of mood and adjustment on rehabilitation
engagement and attainment, and the lack of standardisation
regarding the method used to identify psychological need, the
present study aimed to:

1. Examine whether identified psychological need – characterised
by referral for psychological treatment or scoring above clinical
threshold on psychological screening measures – influences
rehabilitation outcome (individuals’ attainment of skills and
knowledge) and affects duration of admission.

2. Explore whether identifying psychological need via referral
compared to via psychometric screening measures present
differences in rehabilitation outcomes.

It was hypothesised that individuals with identified psycholo-
gical need would have poorer outcomes, with lower achieved
scores on outcome measures, and longer length of hospital stay
during rehabilitation. In line with previous research [15], it was

hypothesised that those with psychological need would never-
theless make greater rehabilitation gains over time.

METHODS
All adult PwSCI/D admitted for rehabilitation at a specialist Spinal Cord
Injury Centre between February 2015 and January 2020 were considered
for participation in the current study (N= 724), however only participants
who completed a multidisciplinary rehabilitation outcome assessment at
admission and discharge were included (N= 234). As outcome measures
are completed routinely for all inpatients, except those with significant
cognitive impairments, no other inclusion or exclusion criteria were
applied. Of the 489 excluded participants, 71 had not completed any
assessment, 408 had completed only an admission assessment, 7 had an
incomplete pre-discharge assessment, 3 had an incomplete admission
assessment, and 1 assessment had been completed by a paediatric
inpatient. A range of systemic reasons for the reduced number of
inpatients with only an admission assessment have been identified and
this is part of a larger quality improvement project [20].

Outcome measures
The Stoke Mandeville Spinal Needs Assessment Checklist (SMS-NAC). The-
primary outcome variable was the SMS-NAC [21], a spinal cord injury-
specific, validated [22], multidisciplinary team-administered [23] self-report
measure of an individual’s skill and knowledge across ten biopsychosocial
domains: physical health, daily living activities, skin and posture manage-
ment, bladder management, bowel management, mobility, wheelchair and
equipment, community preparation, psychological health, and discharge
coordination. The psychological health domain includes several assess-
ments, such as caring responsibilities, sexual health, relationships and
intimacy, as well as the widely used and validated Hospital Anxiety and
Depression Scale (HADS) [24, 25] and the short form of the Appraisals of
DisAbility: Primary and Secondary Scale (ADAPSS-sf) [26, 27]. For the
purposes of the psychological health domain in the SMS-NAC, items for the
HADS and ADAPSS-sf are reverse-coded such that lower scores indicate
poorer psychological health. However, for the purposes of examining
psychological need, HADS and ADAPSS-sf scores were re-reverse coded so
that higher scores indicate greater need.
The SMS-NAC contains 328 items across the 10 domains: each item is

scored 0–3, with higher scores indicating greater knowledge or verbal or
physical independence in that task. Questions inappropriate to the
individual’s level of injury are scored as not applicable. Individuals’ scores
for each domain are calculated as a percentage of the maximum possible
score and were used in the present analysis. For the purposes of this study,
missing items in the SMS-NAC were scored as 0.
The SMS-NAC is administered twice as part of standard clinical practice:

within 2 weeks of admission and 4 weeks prior to discharge. The SMS-NAC
is regularly updated according to clinical practice: the current paper
reports on the 2015 version [28]. An updated version was released in 2020
which included different psychological screening measures and additional
sections [20].

Secondary outcome variables. Total Length of Rehabilitation was calcu-
lated as the difference in days between the participants’ admission date
and their proposed discharge date. The multidisciplinary team and the
inpatient agree a discharge date through a collaborative process at the
second goal planning meeting. An inpatient remaining beyond this date
is considered to have a ‘delayed discharge’. Delayed Discharge was
defined as one or more days after participants’ proposed discharge date.
Delays are most commonly due to discharge arrangements not being in
place, or because the inpatient has become medically unfit (such as
pressure injury or urinary tract infection). Length of Discharge Delay was
calculated as the difference in days between participants proposed and
final discharge date.

Psychological need groupings
Participants were categorised into four groups: ‘referred’, ‘not referred,
‘above clinical threshold’, below clinical threshold’. Participants who
were ‘referred’ were those who received a referral for psychological
treatment, and participants could have been referred at any point
following their admission to hospital. Participants who were ‘above
clinical threshold’ were those who received a ‘clinical flag’ by scoring 8
or above on the HADS and/or 22 or above on the ADAPSS-sf screening
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measures. Participants ‘not referred’ therefore did not receive a referral
for psychological treatment, and participants ‘below clinical threshold’
therefore did not receive a clinical flag for either of the psychometric
screening measures.

Data collection
Data for the primary outcome assessment, the SMS-NAC, was drawn from
the Spinal Cord Injury Centre’s central database. Demographic data and
dates relating to participants’ rehabilitation were drawn from inpatients’
electronic medical notes. Whether a participant was referred to the clinical
psychology department was established by review of their electronic
inpatient notes, cross-checking this against the clinical psychology
department’s internal records to ensure all referrals were captured. Finally,
whether a participant was coded as above or below clinical threshold at
admission was established by examining the HADS and ADAPSS-sf scores
on their admission SMS-NAC.
All applicable institutional and governmental regulations concerning the

ethical use of human volunteers were adhered to in this study.

Analysis
One-way ANOVAs and Chi-Square tests of association were used to
examine differences between the four psychological need groups: referred
or not, above or below clinical threshold. To determine whether there was
a main effect of psychological need group (referred versus not; above
versus below clinical threshold) or time (admission versus discharge) on
SMS-NAC scores, mixed 2 × 2 (time × psychological need group) ANOVAs
were conducted for the main analysis, using each SMS-NAC domain score
as the dependent variable. Interaction effects of time by psychological
need group were also explored.
As a follow-up to the mixed ANOVA, which used the averaged admission

and discharge scores and therefore may be skewed by significant
differences at one time-point only, one-way ANOVAs were conducted
separately for each SMS-NAC domain over time (admission and discharge)
by psychological need group. Examining the effect of psychological need
group may indicate whether degree of improvement across rehabilitation
domains differs for those referred (versus not) and/or those scoring above
clinical threshold (or below). Similarly, examining the effect of time may
indicate whether rehabilitation outcomes improved from admission to
discharge. One-way ANOVAs were also used to examine whether
differences existed between psychological need groups on participants’
length of rehabilitation admission and length of discharge delay. Chi-
square tests of association were conducted to examine whether there was
an over-representation of delayed discharges between the groups.
Significance was set at p < 0.05 for all tests; partial η2 of 0.01–0.059 was
considered a weak effect, 0.06–0.139 a moderate effect, and ≥0.14 a strong
effect.

RESULTS
Due to the large proportion of excluded participants who had only
completed an admission assessment (N= 408), mean admission
scores for the psychological health domain were compared. Those
with only an admission SMS-NAC (Mean= 64.48) were compared to
those who had both an admission and discharge SMS-NAC
(Mean= 63.51) in case of non-response bias. The results indicated
that there was no significant difference in mean psychological health
scores at admission between the groups (t= 0.970, p= 0.332).

Psychological need groupings
For included participants, descriptive statistics for the psychological
need groupings are presented in Table 1, and demographics and
descriptive statistics for SMS-NAC domain scores for each psycho-
logical need group are presented in Table 2. There was a significant
over-representation of those with tetraplegia (A/B/C) among those
referred (χ2 (2)= 6.439, p= 0.040) and those scoring above clinical
threshold (χ2 (2)= 7.039, p= 0.030). There were no other significant
differences between groups with respect to gender, ethnicity, cause
of injury, age at injury or time from injury to admission.

SMS-NAC
Mean admission and discharge scores across the 10 SMS-NAC
domains for each psychological need group are presented in Table 2.
There was a strong significant increase in scores from admission

to discharge across all groups for all domains of the SMS-NAC
(Table 3). This indicates that PwSCI/D showed improvement in all
areas of rehabilitation, independent of psychological need.
There was a weak-to-moderate main group effect for those

referred versus those not referred in 5 of the 10 domains (physical
health, activities of daily living, bowel management, wheelchair
and equipment, and psychological health) (Table 3), with lower
mean SMS-NAC scores for those referred. Results of the one-way
ANOVA (Table 4) found a weak-to-moderate effect in the
psychological health and activities of daily living domains at both
admission and discharge; in the physical health and bowel
management domains at admission only; and in the wheelchair
and equipment domain at discharge only. At all time-points where
an effect was found, those referred for psychological treatment
scored significantly lower across rehabilitation domains than those
not referred.
There was a weak-to-moderate main group effect for those

above clinical threshold across all domains of the SMS-NAC

Table 1. Descriptives of psychological need groupings.

Referred (N) Not referred
(N)

Above threshold (N) 78 41

Below threshold (N) 53 62

Referred Not
Referred

Not seen for clinical psychology treatment (N) 10 103

Seen for clinical psychology treatment (N) 121 0

Mean days from admission to referral 32 –

Above
threshold

Below
threshold

Not seen for clinical psychology treatment (N) 44 69

Seen for clinical psychology treatment (N) 75 46

Above
threshold

HADS anxiety only 14 –

HADS depression only 20 –

ADAPSSsf only 10 –

>1 of HADS anxiety,
HADS depression, or
ADAPSSsf

75 –
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Table 2. Participant demographics and mean admission and discharge scores across rehabilitation domains.

N (% total number)

Referral Clinical threshold

Referred Not referred Above threshold Below threshold

Total 131 (56) 103 (44) 119 (51) 115 (49)

Gender Male 88 (38) 75 (32) 78 (33) 85 (36)

Female 43 (18) 28 (12) 41 (18) 30 (13)

Ethnicity White 81 (35) 68 (29) 74 (32) 75 (32)

Not stated 30 (13) 25 (11) 28 (12) 27 (12)

Black or Black British (African, Caribbean or Other) 9 (4) 4 (2) 7 (3) 6 (3)

Asian or Asian British (Bangladeshi, Indian, Pakistani or Other) 8 (3) 4 (2) 7 (3) 5 (2)

Mixed/Multiple Ethnic Backgrounds 2 (1) 2 (1) 3 (1) 1 (0)

Other Ethnic Group 1 (0) 0 (0) 0 (0) 1 (0)

Cause of injury Traumatic 65 (28) 56 (24) 59 (25) 62 (26)

Non-traumatic 60 (26) 45 (19) 55 (24) 50 (21)

Not stated 6 (3) 2 (1) 5 (2) 3 (1)

Level of injury Tetraplegia A/B/C 46 (20) 21 (9) 43 (18) 24 (10)

Paraplegia A/B/C 44 (19) 46 (20) 39 (17) 51 (22)

All Levels D 41 (17) 36 (15) 37 (16) 40 (17)

Mean (Std. Dev.)

Referral Clinical threshold

Referred Not referred Above threshold Below threshold

Age at injury (Years) 52.00 (16.0) 53.43 (19.1) 54.80 (16.9) 50.38 (17.7)

Time elapsed from injury to rehabilitation (Days) 149.05 (559.3) 233.12 (1599.1) 147.83 (581.8) 225.62 (1514.8)

Mean (Std. Error) [Skewness, Kurtosis, Observed Range]

Referred Not referred Above threshold Below threshold

SMS-NAC domains

Physical health Admission 64.76 (1.5)
[−.01, −0.8, 70]

70.61 (1.8)
[−0.5, −0.4, 81]

63.00 (1.6)
[−0.1, −0.5, 81]

71.82 (1.6)
[−0.5, −0.6, 70]

Discharge 84.14 (1.3)
[−1.4, 2.3, 87]

87.06 (1.1)
[−0.9, −0.2, 47]

82.45 (1.3)
[−1.1, 1.7, 87]

88.50 (1.1)
[−1.6, 3.4, 60]

Activities of daily living Admission 62.45 (2.4)
[−0.7, −0.8,100]

69.58 (2.2)
[−0.9, 0.3, 92]

59.47 (2.4)
[−0.6, −0.7, 96]

71.92 (2.2)
[−1.1, 0.4, 92]

Discharge 87.31 (1.5)
[−2.6, 7.5, 92]

91.73 (1.1)
[−1.6, 2.1, 44]

87.18 (1.3)
[−2.0, 4.8, 75]

91.40 (1.4)
[−3.4, 14.7, 92]

Skin and posture management Admission 53.33 (2.2)
[−0.1, −1.0, 94]

56.94 (2.5)
[0, −1.3, 87]

52.13 (2.4)
[−0.05, −1.2, 94]

57.80 (2.3)
[−0.04, −1.1, 90]

Discharge 90.80 (1.0)
[−2.4, 7.1, 65]

91.67 (1.0)
[−1.6, 2.3, 48]

89.3 (1.1)
[−1.9, 4.6, 65]

93.12 (0.9)
[−2.4, 7.6, 51]

Bladder management Admission 59.31 (1.8)
[−0.1, −1.0, 82]

62.45 (2.0)
[−0.1, −1.2, 81]

57.82 (1.8)
[−0.05, −0.9, 74]

63.67 (1.9)
[−0.1, −1.0, 82]

Discharge 83.64 (1.0)
[−1.3, 1.8, 58]

86.22 (1.2)
[−1.2, 0.6, 50]

83.20 (1.2)
[−1.1, 0.6, 55]

86.41 (1.1)
[−1.4, 2.1, 58]

Bowel management Admission 39.66 (2.9)
[0.6, −1.1, 100]

50.81 (3.4)
[0.1, −1.5, 100]

38.95 (3.0)
[0.6, −1.1, 100]

50.37 (3.2)
[0.2, −1.5, 100]

Discharge 79.27 (2.0)
[−1.2, 0.7, 86]

83.83 (2.1)
[−1.8, 2.7, 94]

76.39 (2.2)
[−1.1, 0.5, 94]

86.34 (1.8)
[−1.9, 3.1, 81]

Mobility Admission 46.73 (1.9)
[0.2, 0.3, 100]

46.07 (2.1)
[0.3, 0.1, 100]

44.59 (1.9)
[0.1, 0.5, 100]

48.35 (2.1)
[0.3, −0.03, 100]

Discharge 77.97 (1.5)
[−0.8, −0.2, 72]

81.26 (1.4)
[−0.7, −0.2, 59]

77.36 (1.4)
[−0.8, 0.3, 72]

81.55 (1.5)
[−0.9, −0.1, 61]

Wheelchair and equipment Admission 45.18 (2.0)
[0.6, −0.2, 100]

49.22 (2.4)
[0.4, −0.7, 95]

41.02 (2.1)
[0.8, 0.2, 95]

53.11 (2.2)
[0.2, −0.5, 100]

Discharge 75.68 (1.7)
[−0.7, −0.4, 74]

83.00 (1.6)
[−1.1, 0.3, 62]

74.74 (1.8)
[−0.6, −0.4, 74]

83.21 (1.6)
[−1.2, 0.7, 63]

M. Wallace et al.

86

Spinal Cord (2023) 61:83 – 92



(Table 3), with lower mean SMS-NAC scores for those scoring
above clinical threshold. The one-way ANOVA (Table 4) found a
weak-to-moderate effect in the physical health, activities of daily
living, bladder management, bowel management, wheelchair and
equipment, and discharge coordination domains at admission and
discharge; in the community preparation domain at admission
only; and the skin and posture management, and mobility
domains at discharge only. The strongest effect was found in
the psychological health domain between admission (η2= 0.43)
and discharge (η2= 0.22). Once again, at all time-points where an
effect was found, participants scoring above clinical threshold at
admission scored significantly lower across rehabilitation domains
than those scoring below clinical threshold.
There was no significant interaction effect of time (admission

versus discharge) by referred versus not referred psychological
need group for each domain. However, in 7 of the 10 domains
those referred made greater improvements in rehabilitation
outcome scores over time than those not referred. There was a
weak but significant interaction effect of time (admission versus
discharge) for those scoring above clinical threshold in the
domains of daily living activities (F(1,232)= 6.76, p= 0.010, partial
η2= 0.03) and psychological health (F(1,232)= 8.64, p= 0.004,
partial η2= 0.04). With the exception of the mobility domain,
those scoring above clinical threshold at admission made greater
improvements in rehabilitation outcome scores over time than
those scoring below clinical threshold.

SMS-NAC additional analyses
All participants were screened at admission and therefore were
flagged as either above or below clinical threshold depending on
their scores on the psychometric measures. However, as some
participants were referred following their admission screening,
there was a crossover between psychological need groupings
(Table 1). Those referred would have also received varying levels
of psychological intervention and frequency, as outlined by the
services pathway [29]. Additional analyses were therefore under-
taken to more closely examine the relationship between referral
versus psychometric screening measures on total mean SMS-NAC
scores by splitting participants into 3 new groups: ‘referred only’,
‘above threshold only’, and ‘neither referred or above threshold’

(Supplementary Table 1). Bartlett test of equal variance indicated
non-significant variance between the 3 groups for total SMS-NAC
admission scores (B= 1.62, p= 0.444) and total SMS-NAC dis-
charge scores (B= 1.36, p= 0.506). Independent samples t-tests
were therefore conducted for group comparisons. There was a
significant difference between the ‘above threshold only’ and
‘neither referred or above threshold’ groups in mean total SMS-
NAC score at both admission (t= 4.65, p < 0.001) and discharge
(t= 4.22, p < 0.001), with those scoring ‘above threshold only’
demonstrating lower mean scores. Similarly, there was a
significant difference between those ‘above threshold only’ and
‘referred only’ at admission (t= 2.47, p= 0.015) and discharge
(t= 2.14, p= 0.035), with those scoring ‘above threshold only’
demonstrating lower mean score. While there was a non-
significant difference between the ‘referred only’ and ‘neither
referred or above threshold’ groups in mean total SMS-NAC score
at admission (t= 1.96, p= 0.052), a significant difference emerged
at discharge (t= 2.14, p= 0.034). This suggested similar mean
SMS-NAC scores at admission between the two groups, but lower
mean SMS-NAC scores for those ‘referred only’ at discharge. Mean
difference in SMS-NAC score from admission to discharge,
indicating rehabilitation outcome improvement, was greatest for
the ‘above threshold only’ group and fewest for the ‘neither
referred or above threshold’ group (Supplementary Table 1).

Length of rehabilitation
There was a weak but significant difference in length of rehabilitation
between those referred and those not referred (F(1,232)= 4.60,
p= 0.033, partial η2= 0.02), and between those scoring above
clinical threshold compared with those below (F(1,232)= 9.77,
p= 0.002, partial η2= 0.04). Participants referred for psychological
treatment and also those participants scoring above clinical threshold
at admission had significantly longer periods of rehabilitation than
those not receiving treatment or scoring below clinical threshold.

Discharge delay
There was no significant difference in the distribution of delayed
discharges between those referred and those not referred
(χ2(1)= 0.17, p= 0.684). However, there was a significant differ-
ence between clinical threshold groups (χ2(1)= 10.04, p= 0.002),

Table 2. continued

Mean (Std. Error) [Skewness, Kurtosis, Observed Range]

Referred Not referred Above threshold Below threshold

Community preparation Admission 35.82 (1.3)
[1.0, 0.9, 77]

39.00 (1.4)
[0.6, −0.2, 64]

35.04 (1.3)
[0.8, 0.3, 61]

39.48 (1.4)
[0.8, 0.2, 77]

Discharge 69.98 (1.2)
[−0.6, −0.2, 60]

72.17 (1.4)
[−0.7, 0.5, 74]

69.48 (1.4)
[−0.6, 0.0.3, 74]

72.46 (1.2)
[−0.5, 0.02, 60]

Psychological health Admission 60.09 (1.2)
[−0.2, 0.1, 71]

67.85 (1.4)
[−0.5, −0.2, 67]

54.33 (1.1)
[−0.1, 0.3, 64]

73.01 (0.9)
[−0.4, 1.0, 61]

Discharge 69.72 (1.3)
[−0.4, −0.1, 68]

77.51 (1.4)
[−0.5, −0.6, 57]

66.34 (1.2)
[−0.3, −0.1, 64]

80.20 (1.2)
[−0.9, 1.0, 61]

Discharge coordination Admission 32.50 (1.7)
[0.7, −0.4, 84]

35.50 (2.1)
[0.6, −0.6, 87]

30.51 (1.8)
[0.9, −0.1, 77]

37.25 (1.9)
[0.5, −0.7, 87]

Discharge 65.45 (1.8)
[−0.5, −0.5, 87]

67.83 (1.9)
[−0.8, −0.5, 76]

63.60 (1.8)
[−0.4, −0.6, 87]

69.50 (1.9)
[−0.8, −0.2, 79]

Length of rehabilitation (Days) 153.18 (6.2)
[1.1, 1.7, 385]

133.82 (6.4)
[2.3, 8.9, 451]

158.27 (6.8)
[1.4, 3.5, 464]

130.57 (5.6)
[1.6, 4.1, 375]

Length of discharge Delay (Days) 38.74 (7.2)
[3.8, 17.2, 545]

24.37 (4.8)
[3.1, 11.6, 267]

42.47 (6.9)
[3.1, 11.9, 479]

22.01 (5.9)
[5.9, 43.1, 545]

N

Referred Not referred Above threshold Below threshold

Delayed discharge 62 43 70 35
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whereby there was an over-representation of inpatients with a
delayed discharge among those who scored above clinical
threshold at admission.
For delayed discharges, there was no significant difference

between participants who were referred and those not referred
in terms of the length of delay (F(1,232)= 2.44, p= .119, partial
η2= 0.01). However, those above clinical threshold at admission
had significantly longer delays than those below clinical
threshold at admission (F(1,232)= 5.08, p= 0.025, partial
η2= 0.02).

DISCUSSION
Psychological need and rehabilitation outcomes
In accordance with the initial hypotheses, the present results
indicate that individuals presenting with psychological need also
have greater rehabilitation need.

Participants who were referred for psychological treatment and
participants who scored above clinical threshold at admission
were found to have lower attainment across various domains of
the SMS-NAC, at both admission and discharge, than those not
referred or scoring below clinical threshold. As the SMS-NAC is a
self-report measure, this suggests that individuals presenting with
psychological need consider themselves less knowledgeable and
less independent during their rehabilitation. This could reflect
perceptual biases resulting from mood disorders. For example,
individuals with depression and anxiety often have lowered self-
esteem and confidence, and cognitive distortions (such as ‘black-
and-white’ thinking, or minimising positives) which result in a
more negative view of themselves and their rehabilitation; indeed,
the triad of negative attitudes towards the self, others and world is
one of the defining characteristics of depression [30]. Similarly, in
order to score above the ADAPSS-sf clinical threshold, individuals
must demonstrate an inclination to negatively appraise their

Table 3. Main-group effects and interaction effects of time and psychological group mixed ANOVA across rehabilitation domains.

Referral Main effect of time Main effect of group

df F p Partial η2 df F p Partial η2

Physical health 1,232 281.07 <0.001 0.55 1,232 6.56 0.011 0.03

Activities of daily living (ADL) 1,232 211.95 <0.001 0.48 1,232 6.84 0.010 0.03

Skin and posture management 1,232 537.66 <0.001 0.70 1,232 1.19 0.276 0.01

Bladder management 1,232 349.94 <0.001 0.60 1,232 2.56 0.112 0.01

Bowel management 1,232 328.97 <0.001 0.59 1,232 6.26 0.013 0.03

Mobility 1,232 482.06 <0.001 0.68 1,232 0.45 0.505 0.00

Wheelchair and equipment 1,232 459.45 <0.001 0.66 1,232 5.72 0.018 0.02

Community preparation 1,232 899.45 <0.001 0.80 1,232 3.04 0.082 0.01

Psychological health 1,232 131.71 <0.001 0.36 1,232 22.37 <0.001 0.09

Discharge preparation 1,232 411.59 <0.001 0.64 1,232 1.60 0.207 0.01

Clinical threshold Main effect of time Main effect of group

df F p Partial η2 df F p Partial η2

Physical health 1,232 289.71 <0.001 0.56 1,232 20.15 <0.001 0.08

Activities of daily living (ADL) 1,232 222.29 <0.001 0.49 1,232 14.93 <0.001 0.06

Skin and posture management 1,232 548.82 <0.001 0.70 1,232 5.52 0.020 0.02

Bladder management 1,232 356.81 <0.001 0.61 1,232 6.62 0.011 0.03

Bowel management 1,232 336.97 <0.001 0.59 1,232 12.02 0.001 0.05

Mobility 1,232 478.62 <0.001 0.67 1,232 4.17 0.042 0.02

Wheelchair and equipment 1,232 459.98 <0.001 0.67 1,232 20.15 <0.001 0.08

Community preparation 1,232 915.71 <0.001 0.80 1,232 5.99 0.015 0.03

Psychological health 1,232 137.32 <0.001 0.37 1,232 148.41 <0.001 0.39

Discharge preparation 1,232 418.26 <0.001 0.64 1,232 9.26 0.003 0.04

Interaction effect Time by Referral Time by Clinical threshold

df F p Partial η2 df F p Partial η2

Physical health 1,232 1.87 0.171 0.01 1,232 1.71 0.192 0.01

Activities of daily living (ADL) 1,232 0.70 0.402 <0.01 1,232 6.76 0.010 0.03

Skin and posture management 1,232 0.78 0.379 <0.01 1,232 0.36 0.550 <0.01

Bladder management 1,232 0.05 0.830 0.01 1,232 1.08 0.300 0.01

Bowel management 1,232 2.70 0.102 0.01 1,232 0.14 0.713 <0.01

Mobility 1,232 1.70 0.193 0.01 1,232 0.02 0.888 0.00

Wheelchair and equipment 1,232 1.20 0.275 0.01 1,232 1.49 0.224 0.01

Community preparation 1,232 0.20 0.658 <0.01 1,232 0.43 0.515 <0.01

Psychological health 1,232 0.00 0.984 0.00 1,232 8.64 0.004 0.04

Discharge preparation 1,232 0.04 0.848 0.00 1,232 0.07 0.795 0.00
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external situation (their SCI/D and the ‘manageability’ of their
rehabilitation), their internal resources (such as knowledge and
skills to adapt to SCI/D), or both [31]. Individuals with psycholo-
gical need, as identified in the present study, may be more likely
to underestimate their abilities and therefore obtain lower scores
across the SMS-NAC domains.
The finding that those referred and those above clinical

threshold had longer rehabilitation stays suggests that indivi-
duals with psychological need may require more time to achieve
comparable rehabilitation outcome. It is possible that the
physical effects of low mood, anxiety or appraisals reduce
individuals’ rate of progress. Indeed, low mood has been found
to increase pain levels [10] which can interfere with rehabilita-
tion participation and engagement. Although there is less
accumulated evidence about the effects of anxiety compared to
depression on rehabilitation outcome, in a meta-analysis Le and
Dorstyn [32] comment that ongoing fear of secondary life-
threatening consequences such as autonomic dysreflexia may
emerge during rehabilitation. Additionally, impairments to
cognition or attention, which can result from mood disorders
[33], may have impeded individuals’ attainment of new skills and
information. Alternatively, individuals with psychological need
may simply have greater rehabilitation need. This is increasingly
likely given the current finding that participants with psycho-
logical need considered themselves less knowledgeable and
independent by scoring lower in the self-reported rehabilitation
outcome measure: they may therefore have more rehabilitation
goals yet to achieve or they may benefit from a more
individualised rehabilitation programme which takes into
account their psychological health, such as integrating psycho-
logical treatment with other therapies to maximise gain.
Participants who scored above clinical threshold at admission

were also more likely to have a delayed discharge and the delay
was significantly longer. The results may have been skewed by an
over-representation of individuals with tetraplegia among those
who scored above clinical threshold, which may be related to the

longer hospital stay required for the provision of care needs in
addition to rehousing on discharge. However, although there was
also an over-representation of individuals with tetraplegia among
those referred, no significant differences were found for this group
in relation to either likelihood of discharge delay or length of
delay. This suggests that individuals who present with a significant
number of depression or anxiety symptoms or who negatively
appraise their injury via psychometric screening measures
experience a greater number of challenges during discharge
preparations which may include physical health or secondary
health complications as a result of difficulties in managing their
self-care. Indeed, it is currently understood that individuals with
psychological needs are more likely to develop physical health
conditions [17]. It is also possible that those with identified need,
due to their lower self-perceived skills and independence, are
more likely to resist discharge arrangements because they do not
consider themselves prepared for discharge. This would be of
particular clinical concern given the strain such situations can
place on the relationships between inpatients, staff, commis-
sioners and rehabilitation providers. Overall, the finding would
appear to reinforce previous evidence that people with psycho-
logical needs require a greater length of time and more and/or
different healthcare provision to enhance the accommodation of
their psychological needs [17], even in the context of specialised
rehabilitation centres.
Finally, as hypothesised, and in line with Kennedy et al. [15],

individuals with identified psychological need made greater
rehabilitation gains in almost all rehabilitation outcomes than
those either not referred for psychological treatment or those who
scored below clinical threshold, despite scoring lower in all
rehabilitation domains at admission and independent of whether
individuals received psychological support. Although psychologi-
cal need appears to affect individuals’ speed and perception of
rehabilitation improvement, potential for improvement remains
and can therefore be maximised if psychological intervention
is provided. Crucially, therefore, rehabilitation outcomes are

Table 4. One-way ANOVAs of psychological need group on admission and discharge scores across rehabilitation domains.

One-way ANOVA Referral Clinical thresholds

df F p Partial η2 df F p Partial η2

Physical health Admission 1,232 6.60 0.011 0.03 1,232 15.75 <0.001 0.06

Discharge 1,232 2.29 0.091 0.01 1,232 13.06 <0.001 0.05

Activities of daily living Admission 1,232 4.54 0.034 0.02 1,232 14.63 <0.001 0.06

Discharge 1,232 5.19 0.024 0.02 1,232 4.79 0.030 0.02

Skin and posture management Admission 1,232 1.18 0.280 0.01 1,232 2.95 0.087 0.01

Discharge 1,232 0.35 0.554 <0.01 1,232 7.07 0.008 0.03

Bladder management Admission 1,232 1.36 0.244 0.01 1,232 4.90 0.028 0.02

Discharge 1,232 2.66 0.104 0.01 1,232 4.19 0.042 0.02

Bowel management Admission 1,232 6.39 0.012 0.03 1,232 6.82 0.010 0.03

Discharge 1,232 2.51 0.114 0.01 1,232 12.62 <0.001 0.05

Mobility Admission 1,232 0.05 0.817 0.00 1,232 1.80 0.181 0.01

Discharge 1,232 2.48 0.116 0.01 1,232 4.10 0.044 0.02

Wheelchair and equipment Admission 1,232 1.63 0.203 0.01 1,232 15.74 <0.001 0.06

Discharge 1,232 9.26 0.003 0.04 1,232 12.75 <0.001 0.05

Community preparation Admission 1,232 2.65 0.105 0.01 1,232 5.31 0.022 0.02

Discharge 1,232 1.39 0.240 0.01 1,232 2.64 0.105 0.01

Psychological health Admission 1,232 18.47 <0.001 0.07 1,232 177.24 <0.001 0.43

Discharge 1,232 17.07 <0.001 0.07 1,232 65.34 <0.001 0.22

Discharge preparation Admission 1,232 1.23 0.268 0.01 1,232 6.44 0.012 0.03

Discharge 1,232 0.82 0.365 <0.01 1,232 5.22 0.023 0.02
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not universally or inevitably poorer for those with identified
psychological need.

Clinical implications
Methods for identifying psychological need. The current study
sought to investigate whether differences existed between
individuals who were ‘flagged’ via clinical psychometric screening
measures compared to those who were referred for psychological
treatment. It was found in both the main analyses and additional
analyses that individuals identified via psychometric screening
measures showed greater percentage improvement in SMS-NAC
scores across the rehabilitation domains from admission to
discharge than individuals identified via referral, which may
indicate that screening measures are more effective at detecting
psychological need than a referral process. The point at which
psychological need is identified may contribute to this. As clinical
threshold distinctions were drawn from participants’ admission
scores, psychological state at admission may be more indicative of
future rehabilitation outcomes than referral later in the rehabilita-
tion process [13]. Proactively identifying psychological need via
psychometric screening measures and actively providing identi-
fied individuals with psychological support is crucial to the aim of
providing best care and ensuring individuals reach their
rehabilitation potential.
Findings from the additional analyses also suggested that

individuals scoring above clinical threshold who were not
referred – and therefore did not receive psychological treat-
ment – had poorest rehabilitation outcomes at both admission
and discharge. This emphasises the efficacy of psychometric
screening measures at identifying psychological need and, more
importantly, the requirement for all inpatients with need to be
provided with formal psychological assessment and treatment
where identified in order to improve rehabilitation outcome.
Nevertheless, while the efficacy of psychometric screening

measures at detecting psychological need has been evidenced,
the value of referral should not be discredited. Rehabilitation
outcome scores for those referred for psychological treatment were
lower than individuals not identified as having psychological need at
both admission and discharge. Importantly, individuals who were
referred for psychological support did not improve as much from
admission to discharge as those who had scored above clinical
threshold and also demonstrated significantly lower outcome scores
than individuals without identified psychological need. This may be
explained by the complexity of psychological need which is driving
the referrals, and may illustrate aspects of psychological need – such
as complex relationship issues or more challenging mental health
concerns – which cannot be detected from brief mood and
adjustment screening measures [34].
Additionally, while it is important to screen for psychological need

early in admission, it is equally important for health professionals to
be alert for emerging psychological need throughout the rehabilita-
tion process. Mental health problems are not linear; they may
develop at any point in the rehabilitation process, and often from a
complex interplay between personal, situational and interpersonal
influences. It is therefore important for multidisciplinary teams to be
sensitive to any changes in inpatients’ psychological health which
may indicate the need to refer for intervention. The utility of each
method for identifying psychological need – screening measures
and a referral process – should be maximised to ensure that all
individuals requiring support are identified.

Rehabilitation gain. Although the ability to improve during
rehabilitation for individuals with psychological need was
unaffected, they appear less able to recognise such improvements
and to translate them into effective self-management. As long-
term health conditions such as SCI/D are increasingly being
addressed by healthcare services with a self-management model
[35], it is essential for PwSCI/D to consider themselves

knowledgeable and capable in managing their condition inde-
pendently. Rehabilitation centres must therefore identify and
respond to psychological need, not merely for individuals’
psychological wellbeing, but also for their long-term health.
Moreover, given the evidence suggesting that individuals with

psychological need require longer rehabilitation to achieve their
goals, screening early in admission will enable clinicians to more
effectively support goal attainment. Proactively structuring
rehabilitation for those with identified psychological need and/
or allowing greater admission time may mitigate engagement
difficulties and counter the potential for underestimation of skills
and knowledge, and more effectively achieve self-management
after discharge. Similarly, earlier and more extensive discharge
planning may be required in order to meet additional needs or to
compensate for limited resources. In both cases, this would likely
reduce the frequency and length of delayed discharges, which
would ultimately improve the effectiveness and efficiency of
healthcare provision thus promoting lifelong health.

Limitations and future directions
While the present study is a valuable contribution to clinical
understanding regarding the effect of psychological need on
rehabilitation outcomes, there are some limitations which merit
future investigation. Firstly, the analyses in this study only indicate
that a relationship exists between psychological need and
rehabilitation outcomes: further study is required to clarify this
relationship and to determine potential causal links.
Secondly, the variables used in the present study to quantify

psychological need were deliberately simplified to focus on the
initial psychological indicators that clinicians may witness in
practice. It would be valuable for future cross-sectional and
longitudinal research to account for specific contributing factors
to psychological need (such as pre-existing mental health
disorders or socio-demographic factors, such as limited social
support) and psychological changes during rehabilitation.
In addition, the data regarding identifying psychological need

in this paper was a combination of both mood disorders and
appraisals. Future research to tease out the relationship between
these areas or the relative contribution of each on adjustment
could enhance psychological treatments.
The current findings suggest that those with psychological need

made comparatively greater improvements in rehabilitation out-
comes than those without. However, a limitation of this finding is
that some participants with identified psychological need would
also have received psychological treatment, which may have
influenced the degree of improvement in rehabilitation from
admission to discharge. Controlling for this influence through
clinical or diagnostic interview would validate whether referral or
screening is more effective and would provide a less biased
comparison for the degree and trajectory of improvement.
Crucially, some participants in the current study would have

been included in more than one psychological need group for the
main analysis, therefore weakening the validity of the results and
any subsequent conclusions made. Additional analyses were
undertaken to compensate for this confound, and the results from
these analyses supported findings from the main analysis that
scoring above clinical threshold in screening measures results in
the poorest rehabilitation outcome but also comparatively the
greatest improvements from admission to discharge. Despite this,
it would be worthwhile for future studies to replicate the current
study design while more effectively minimising confounding
variables, particularly with regard to controlling for psychological
need group and psychological treatment.

CONCLUSIONS
The present study indicated that PwSCI/D who require psycholo-
gical support during rehabilitation have greater physical and
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psychosocial rehabilitation needs and may therefore require
longer rehabilitation and more complex discharge planning. As
such, early and proactive psychological screening is essential
because those who were flagged but did not receive intervention
had the poorest rehabilitation outcome. It was also shown that
individuals with identified psychological need demonstrated
similar, if not greater, improvements across rehabilitation domains
than individuals not requiring psychological intervention, which
reinforces that addressing psychological need can facilitate
positive rehabilitation gain for all.

DATA AVAILABILITY
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contains identifiable patient information and are therefore not publicly available.
Pseudonymised data can be made available upon reasonable request to
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