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Abstract: Background and Objectives: Spinal Cord Injury (SCI) develops when the spinal cord is
damaged and leads to partial or complete loss of motor and/or sensory function, usually below the
level of injury. Medical advances in the last few decades have enabled SCI patients to survive after
their initial injury and extend their life expectancy. As a result, the need for outcome measures to
assess health and Quality of Life (QoL) after rehabilitation is increasing. All QoL assessment
measures include implicit or explicit reactions and evaluations of a person’s life characteristics. This
review aims to investigate QoL and its assessment in patients with SCI and how the instruments
that are used may influence rehabilitation. Materials and Methods: Studies were identified from an
online search of PubMed, Cochrane Library, and Scopus databases. Studies published between 2013
and 2023 were selected. This review has been registered on OSF (n) 892NY. Results: We found that
different psychological and physical aspects can positively or negatively influence the QoL of SCI
patients, and the measurement of this aspect, despite the number of tools, is limited due to the lack
of a universal definition of this theme and the greater prevalence of quantitative rather than quali-
tative tools. Conclusions: This review has demonstrated that clinicians and psychologists involved
in SCI rehabilitation should consider tools that use high-quality standardized outcome measures to
detect and compare potential differences and outcomes of interventions related to HRQoL and their
relationship with the personality and functional status of the patient.
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1. Introduction

Spinal Cord Injury (SCI) is a complex neurological condition that causes physical
dependence, psychological stress, morbidity, and economic charge. It develops when the
spinal cord is damaged (e.g., by trauma) and leads to partial or complete loss of motor
and/or sensory function, usually below the level of injury [1]. Over the last 30 years, the
global number of cases increased from 236 to 1298 cases per million population. The global
incidence of SCI is estimated to have declined to 250,000-500,000 cases per year [2]. Evi-
dence about current treatments is still scarce and, generally, treatments can only provide
support for patients with lifelong disabilities [2]. Patients with SCI can experience a range
of secondary physical and psychological effects, including anxiety and depression (expe-
rienced by approximately 22.2% of the population) [3] and poor QoL [4]. Immediately
after the injury, stabilization of the patient becomes the priority, and therefore the patient
faces many challenges on the physical, social, environmental, and psychological levels.
Institutional rehabilitation provides a largely standardized supportive environment that
helps SCI patients adjust to their newly acquired disabilities. Healthcare professionals
work with the patient and their relatives to prepare them for their return to everyday life
[4]. Several recent studies have emphasized that QoL is not strongly influenced by
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physical variables [5,6]. Age [7,8] and gender [9] are also weakly associated with QoL in
people with SCI. Psychological assets are strong predictors of life satisfaction and welfare.
They are personal characteristics and qualities that can influence how people perceive and
cope with challenges. Positive emotions [7,10], high self-efficacy [10,11], optimism [12],
hope [7,10], and coherence [10,13] were shown to be positively associated with improved
QoL; psychological dynamics such as appraisal and the coping strategies used by SCI pa-
tients also significantly predict QoL over time [14]. Medical advances in the last few dec-
ades have enabled SCI patients to survive after their injury and extend their life expec-
tancy [15]. As a result, the need for outcome measures to assess health and QoL after re-
habilitation is increasing [16,17]. All QoL assessment measures include implicit or explicit
reactions and evaluations of a person’s life characteristics (outcomes). Therefore, the dis-
tinction between whether a measure is based on an ‘objective’ or ‘subjective’ view de-
pends on (1) whose expectations and assessments are used and (2) which reaction and/or
evaluation was made explicit [18]. Some of the tools that can be used to assess QoL in
patients with SCI are the following: Satisfaction With Life Survey [19]; Sense of Well-Being
Index [20]; World Health Organization Quality of Life [21]; Quality of Life Index [22];
Quality of Life Profile for Adults with Physical Disabilities [23]; Short Form 36 [24]; Short
Form 12 [25]; Short Form 6-Disability [26]; Short Form 36 Veterans/SCI [27]; Sickness Im-
pact Profile [28]; Patient-Reported Impact of Spasticity Measure [29]; Quality of Well-Be-
ing Questionnaire-SA [30]. The SCI population also includes a significant number of peo-
ple with pre-existing mental health disorders (MHDs). The MHDs listed in the literature
include depression, personality disorders, schizophrenia, drug and alcohol abuse, and
mood disorders [31]. Two plausible rationales underlie the elevated risk of SCI among
individuals with a history of MHDs. A substantial proportion of SCI cases in this demo-
graphic stem from suicide attempts, with a significant subset of these instances involving
individuals diagnosed with MHDs [32]. This substantiates the correlation between the
presence of MHDs and suicidal behaviors. Notably, the favored modus operandi for sui-
cide attempts is ‘jumping,” potentially elucidating the heightened prevalence of such at-
tempts in individuals with schizophrenia compared to the general population. This im-
plies that MHDs might influence the choice of suicide method, thereby increasing the like-
lihood of physical harm if the attempt is unsuccessful [33]. Secondarily, indirect contrib-
utors to SCI encompass compromised concentration, a heightened propensity for risk-
taking behavior, and substance abuse, all of which are intricately linked with MHDs. Rec-
ognizing this specific subgroup of SCI patients is paramount, necessitating a thorough
examination of their long-term prognoses and rehabilitation outcomes. The Needs Assess-
ment Checklist, serving as a clinically valid and reliable rehabilitation assessment tool,
facilitates a comparative analysis of rehabilitation outcomes between individuals with
MHDs and those without [34].

Another factor to take into consideration is the type of personality, such as Type D
(distressed) Personality (TDP). This is delineated as the simultaneous presence of negative
affect (NA) and social inhibition (SI). Negative affect encompasses the inclination towards
experiencing adverse emotions, including but not limited to anger, resentment, discom-
fort, worry, and depressive feelings. Social inhibition, on the other hand, involves the ap-
prehension of potential criticism or rejection from others, coupled with challenges in ex-
pressing oneself appropriately in social contexts. Additionally, social inhibition correlates
with a propensity for negative emotions such as anxiety and depression. Transdiagnostic
personality dysfunction (TDP) has been documented to exhibit a strong association with
both anxiety and depression, as evidenced by previous studies [35,36]. SCI patients with
TDP are likely to feel intense anxiety and distress and that can induce NA. According to
the literature, therefore, individual differences in psychological factors can significantly
influence recovery times, functional outcomes, and physical performance in SCI. Conse-
quently, evaluating individual requirements and delivering tailored psychological sup-
port holds the potential to enhance functional autonomy and bolster the long-term Qual-
ity of Life (QoL) of individuals grappling with SCI. Given their modifiable nature,
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psychological factors, encompassing coping skills, health-related behaviors, and the indi-
vidual’s psychological state, should be conscientiously addressed by the healthcare pro-
fessional overseeing the entirety of the rehabilitation process [37-39]. Functional inde-
pendence has been emphasized as a factor related to QoL, as it is an important indicator
of independence in daily life. The practice of regular physical activity should be seen as a
tool to facilitate the reintegration of people with SCI who face physical, social, and psy-
chological challenges by developing functional independence models. In this context, pos-
itive experiences in the various domains that make up QoL enable individuals to move on
with their lives [40]. Second, physical fitness is conceptualized as specific types of physical
activity that are organized and structured to promote health and develop or maintain
competitive skills in sports [41]. The literature on people with SCI often focuses on the
potential beneficial effects of controlled physical exercise on QoL and functional inde-
pendence parameters and does not address other daily activities that may contribute to
an active lifestyle [42]. Exercise is an important tool when used in people with neurologi-
cal paralysis. It can improve the musculoskeletal system, neural plasticity, and functional
independence, promoting a good QoL for patients with SCI and a better neurorehabilita-
tion path. This scoping review aims to investigate the QoL and its assessment in patients
with SCI and how the instruments that are used may influence rehabilitation.

2. Materials and Methods
2.1. Search Strategy

A comprehensive literature review was performed, utilizing PubMed, the Cochrane
Library, and Scopus. The search strategy involved querying articles using the following
string: (Title/Abstract: “Spinal Cord Injury”) AND/OR (Title/Abstract: “Personality Symp-
toms”) AND/OR (Title/Abstract: “Neurorehabilitation”) with a 2013/2023 search time
range. The PRISMA flow diagram was implemented to delineate the sequential progres-
sion of stages (identification, screening, eligibility, and inclusion) in the compilation and
evaluation of eligible studies, as depicted in Figure 1. Titles and abstracts were inde-
pendently scanned and retrieved from database searches. The suitability of the article was
then assessed according to the defined inclusion criteria. Ultimately, we received all titles
and abstracts whose full texts met the criteria for inclusion. To mitigate the risk of bias,
multiple expert teams collaborated, jointly selecting articles, independently analyzing the
data, and engaging in discussions to address any disparities that arose. Disagreements
between reviewers were resolved by consensus. This review was registered on OSF (n)
892NY.
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Figure 1. PRISMA flow diagram of the current review.

2.2. PICO Ewaluation

The search term combinations were defined using a population, intervention, com-
parison, outcome (PICO) model. The population was limited to patients with moderate to
severe SCI; the intervention included all innovative approaches, protocols, and assess-
ment tools used to measure and understand the psychological and contextual factors and
aspects that influence QoL and rehabilitation; the comparison was evaluated considering
the different tools available to measure QoL in patients with SCI, both before and during
a course of psychological and motor rehabilitation; and the results included any improve-
ments in the sensitivity of the tools used to identify the functional, motor, and psycholog-
ical factors shown by patients before and after the injury.

2.3. Inclusion Criteria

A study was included if it described or investigated QoL and its assessment in pa-
tients with SCI and how these instruments may influence rehabilitation. The review in-
cluded only articles written in English. Studies describing or investigating the functional
assessment of these patients were also included. We only included studies conducted in
human populations and published in English that met the following criteria: (i) original
or protocol studies of any type and (ii) articles that presented some instrument assessment
and functional status information that could influence the QoL and rehabilitation of pa-
tients with an SCI diagnosis.
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2.4. Exclusion Criteria

Studies were excluded if there was a lack of data or a lack of information about or
description of the QoL and its assessment in patients with SCI during the rehabilitation
process. Systematic, narrative, or integrated reviews were also excluded, but reference
lists were checked and added if necessary. All articles written in languages other than
English were excluded.

2.5. Assess Quality of Included Studies — Risk of Bias

The Newcastle-Ottawa Scale (NOS) was used to assess each study (Table 1), following
the criteria of the Cochrane Non-Randomized Studies Methods Working Group. The NOS
was adapted to assess the methodological quality of non-randomized interventional stud-
ies. The evaluation includes key areas such as subjects’ selection, the comparability of
groups, and the evaluation of outcomes. The NOS allows for a systematic assessment of
potential bias, offering insights into the strengths and limitations of the reviewed studies.

Table 1. Newcastle-Ottawa Scale results for each study involved in this review.

Selecti e Outcome
Study on Comparability Assessment Total Score
Wilson et al., 2017 [43] 2 2 1 5
Zwecker et al., 2022 [44] 2 1 2 5
Cijsouw et al., 2017 [45] 2 1 1 4
Rivers et al., 2018 [46] 2 2 2 6
Kunz et al., 2022 [47] 2 1 1 4
Migliorini et al., 2013 [48] 0 1 2 3
Eroglu et al., 2022 [49] 1 1 2 4
Huang et al., 2020 [50] 3 2 1 6
Capossela et al., 2023 [51] 0 1 2 3
Harkema et al., 2016 [52] 1 2 2 4
Hodel et al., 2020 [53] 2 2 1 5
Hodel et al., 2021 [54] 3 1 1 4
Scivoletto et al., 2020 [55] 1 1 1 3

3. Results

A total of 6505 articles were found in the selected databases. A total of 741 articles
were duplicates, and so they were excluded after screening. A total of 171 articles were
removed because they were not written in English, and 4875 articles were excluded based
on the title and abstract screening. Finally, 705 articles were removed based on the screen-
ing for inadequate study designs and untraceable articles (Figure 1). Thirteen research
articles met the inclusion criteria, and were therefore included in this review. A survey of
these studies is shown in Table 2.
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Table 2. Summary of studies included in the research.

Author Aim

Study Design/Interven- Treatment Pe-
tion riod

Out
Sample Size utcomes Main Findings Study Limitations Statistical Analyses.

Measures

To determine the rela-
tionship between men-

Wilson et al., 2017 tal well-being, demo-
[43] graphic characteristics,

QoL, and depressive

symptoms after SCIL.

Randomlzgd controlled Not specified.
trial.

Descriptive statistics and tests of
association (Pearson correlation, ¢-
test, analysis of variance, chi-
square test, etc.) were used to ex-
amine the relationship between
sample attributes and survey re-

This study is limited by its sam-
ple. It is unclear whether the
dynamics of QOL and depres-

PHQ-9, FACIt-Sp, hood of MDD. Spirituality as- sion 1r} this sample reflect tl.1e
Neuro-QOL, ., dynamics of the SCI population
sessments should be carried

PAWB, PANAS. . . as a whole. In addition, this . .
out using more traditional sults, and ultimately assess which
study does not address the

psychological measures for causal nature of the observed attributes should be included in

better treatment. . . the multivariate analysis as adjust-
relationships.
ment factors.

Spirituality, as measured by

FACIT-Sp, is strongly associ-

ated with QoL and the likeli-

210 individuals
with SCL

To evaluate the unme-

diated relationship be-

tween neurologic im-

Zwecker etal.,  pairment and QoL in
2022 [44] patients with SCI in
early post-acute and

long-term rehabilitation
settings.

An observational, pro-
spective, cross-sectional Not specified.
study.

Binomial Logistic Regression Anal-
The generalizability of the re- ysis was performed to determine
WHOQOL-BREEF differenti- sults of this study is limited by which questionnaire score most ef-
ated between tetraplegic and the sampling technique. Thisis fectively differentiates between
paraplegic groups, butnot  because only SCI participants groups based on injury level (para-
WHOQOL-BREF, between complete and in- who voluntarily attended out- plegic vs. quadriplegic), setting (in-
ASIA, AIS, SWLS, complete injury groups; QoL patient follow-up were in-  patient vs. outpatient), and injury
LISAT-9, PWI.  in the early post-acute reha- cluded in the chronic group.  type (complete vs. incomplete).
bilitation period was signifi- These patients are more likely ~ The dependent variable in this

156 adults with
SCI.

cantly higher in paraplegics to have medical comorbidities  analysis was the scale used for

than in tetraplegics. that may unidirectionally affect classification, and the independent
HRQoL. variable was the QoL question-
naire.
The limitations of this study =~ The relationships between UW-
. . stem from the inclusion criteria. SES-6 scores and other variables
. DMSE is a psychological re- . .
To examine DMSE and The study sample predomi- were analyzed using t-tests or

its correlates across dif-
Cijsouw etal.,, ferent life domains in a
2017 [45] large sample of Dutch

Between No-

Cross-sectional study. vember 2011 and 261 individuals. UW-SES-6. tion after SCI. The UWSES-6

source associated with higher . . . . . .
. . nantly consists of patients with analysis of variance for categorical

engagement and life satisfac- . ; .
traumatic complete SCI, and  variables and Pearson correlation

these patients acquired an SCI  coefficient for continuous varia-

Feb 2014. i impl d -to-
people with long-term ebruary 20 H:Z;szlrrgf) fet;?s esai);lo(l)ouisceal at a relatively young age. This  bles. A correlation coefficient of
SCI. reso fcg & affects the extent to which the 0.30 was interpreted as weak, 0.30—
Hree: results of this study can be gen- 0.50 as moderate, and up to 0.50 as
eralized to all patients with SCIL strong.
. To analyze the relation- Prospective observa- FIM, HRQoL, Higher age, higher severity of Model results only apply to the Path analysis was performed using
Rivers et al.,, 2018 L. R X From 2004 to .. . . L. L. . .
[46] ship between injury, de- tional registry cohort 2014 340 participants. ~ PCS, MCS, injury, cervical spine injury, 340 of the 580 individuals who Mplus version. Starting from a sat-

mographic and

study.

LISAT-11. and worse health status had a met the study inclusion criteria urated model, a backward
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environmental factors,

and function, HRQoL

and life satisfaction in

persons with traumatic
SCI.

negative effect on FIM motor and for whom all outcome data selection process was used to re-
scores, while employment ~ were available; outcome data move associations of non-signifi-
had a positive effect. Higher were not imputed because there cant variables. The goodness of fit
age, lower level of education, was a sufficient sample size to
more serious injury and
worse health status were neg-
atively correlated with PCS.
More health conditions were
negatively correlated with
lower MCS but positively cor-
related with poorer function-
ing. Being married and hav-
ing higher functioning had a
positive impact on Lisat-11,
while worse health status had
a negative impact.

of the model was assessed with
five fit indices: the chi-square test
(p > 0.05 is considered a good fit),
root mean square error of approxi-
mation (<0.05 was considered a
close fit, and an upper value of
0.080 was considered a reasonable
fit), the 39 comparative fit index
and the Tucker-Lewis Index (value
>0.95 x 1.0 indicates a good fit of
40, where the model is close to the
study data), and standardized root
mean square residual difference
(<0.08 recommended).

use only real-world data.

Validation of the inter-
nal consistency and lon-
gitudinal measurement

Kunz et al.,, 2022 invariance of the SCI-

Prospective observa-

Between May

The longitudinal measurement

invariance of the SCI-QoL-BDS

The SCI-QoL-BDS is a con- has been examined in the inpa-
sistent and valid measure that tient rehabilitation of SCI pa-

is used to assess QoL in peo-

ple undergoing inpatient re-

habilitation for the first time
due to SCl/disability. How-

Frequency statistics were used to
describe the characteristics of the
study sample and the SCI-QoL-
BDS items and total scores. To test
the internal consistency of the SCI-
QoL-BDS, McDonald’s omega,
Cronbach’s alpha, and corrected

tients. Therefore, it is unclear
whether similar results would
have emerged if measurement
time points in community set-

2013 and Janu- 218 participants. SCI-QoL-BDS. ever, to account for potential tings had been included. The
[47] QoL-BDS in SCI and tional cohort Study. J P P Q . . P .. 8 . . item—total correlations were calcu-
. . ary 2021. variations in response, it is post-hoc study of partial invari- . .
disability patients un- . . lated for each time point. Item—to-
R recommended to use a latent ance at the intercept level is a )
dergoing initial inpa- . . tal correlations were calculated for
. e variable framework rather  data-driven approach. When ) .

tient rehabilitation. . . each time point (T1, T2, T3). The

than a mean score when ex- comparing participant and non- . . .
.. o - . ... longitudinal measurement invari-

amining longitudinal changes participant characteristics with

A . ance of the SCI-QoL-BDS was ex-

in the measures. the existing data, the current . . .
. . amined using cross-factor analysis.

study showed a slight selection
bias.
To test whether people Patients with chronic SCI = The small sample size is a seri-  Cronbach’s alpha coefficient is
whose subjective well- may be vulnerable to mental ous limitation of the study and 0.84. Subjective well-being was cal-
Migliorini et al., being returns to a nor- COMQOoL-A5), health problems even if they restricts the ability to draw firm culated as the average of the seven
& & Longitudinal study.  Not specified. = Not specified. Q ) P Y Y &

2013 [48] mal homeostatic range
after SCI are more resil-

ient and therefore less

PWI, DASS-21.

have previously demon-  conclusions from the study re- subjective QoL domains and con-
strated good resilience and sults. In addition, the sampling  verted into a percentage of the

subjective well-being. method used for the purpose of highest score of the scale.
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at risk of emotional dis- Subjective well-being may  this study may also have influ-
tress in the long term. not be stable after SCL enced the study results.

The cross-sectional design of . .
& Categorical variables are expressed

The aim of this study The mental component of  the study does not provide in-
. . . . . as the number and percentage of
was to examine the re- HRQoL is associated with formation on the course of type .
: : . . . . . cases. Continuous data for normal
lationship between TDP Type D in SCI patients in D patients over time. The small o
and functional out both analyses. Identifying po- number of participants treated distributions are presented as
Eroglu et al., 2022 R 105 persons with FIM, HRQoL, DS- . y ’ . ying p K p p L. mean (standard deviation) unless
comes, HRQoL and  Cross-sectional study. 12 months. tential differences is useful at a single center may limit the . .
[49] . . SCI. 14, LANSS. . o otherwise stated. Chi-square tests
neuropathic pain in for the development and im- generalizability of the results to
; ; . N . . were used to compare data on gen-
people with SCI using plementation of individual- the entire population of SCI pa- .. .
: : - . O . .. der, injury severity, and the level
binary and continuous specific goals in SCI rehabili- tients. The collection of limited ..
. . . . . and presence of neuropathic pain
analysis methods. tation. demographic variables is also a
A between D and non-D groups.
limitation.
Descriptive statistics of demo-
graphic and medical data were cal-
culated using Stata version 15.1
LL 11 i
Examine whether com- Commonly used comorbidity . (StataCorp LLC, College Stat1.on,
. . UDSMR records represent dis- TX, USA). The study population
monly used comorbid- indices do not reflect the ex- . . . .
.. . charges from rehabilitation, not was divided into traumatic and
ity indicators and CMS tent of comorbidity in SClre- ., 7. .. . .
e . From 10 October e . . individual persons. Thisim- non-traumatic etiologies. For the
Huang et al., 2020 comorbidities capture Retrospective cross-sec- . . habilitation populations. This . e . .
. . 2015 to 31 De- 833 inpatients. ICD-10-CM. plies that an individual who  total population, traumatic, and
[50] the comorbidities of tional study. study suggests that alterna- . . .
cember 2017. T was discharged more than once non-traumatic groups, comorbid-
acute trauma and non- tive indicators are needed to . .
. . . . . from an IRF would be repre- ity frequencies for each ICD-10-
traumatic SCI inpatient capture the complexity of this
ey . . sented more than once. CM code were calculated as a per-
rehabilitation patients. population. .
centage of the total number of dis-
charges in each group. Comorbid-
ity frequencies of above 1% were
reported.
The SCIPI has been shown to
be effective in differentiating
between nociceptive and neu- Successful SCl-related pain re-
This study will evaluate ropathic pain, with a progres- search requires the coordina- In gene expression and immunoas-
the feasibility of a mul- From September sive increase in severity over  tion of recruitment settings,  say analyses, the nonparametric
Caposselaetal., . . . . - S . . .
2023 [51] timodal pain assess- Cohort study. 2017 to Decem- 53 patients CW/QST, SCIPI.  time. Descriptive statistical time resources, and assessment ~Wilcoxon signed-rank test was
ment protocol in reha- ber 2018. analysis showed no differ- protocols. Questionnaires were used as the variable of interest to
bilitation after SCI. ence in QoL, but stress and  not always completed by pa- compare T1 and T4.

depression decreased and tients.
anxiety increased after initial
rehabilitation.
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Explore the features of
the expanded NRS, in-
troduce and evaluate

. Prospective observa-
new scoring methods,

Harkema et al.,

ISNCSCI, NRS,

> frainiNg Ses- ) - rticipants. 6MWT, 10MWT,

Baseline demographic and clinical
characteristics were summarized
as numbers and percentages for
categorical data, means and stand-
ard deviations for continuous data.
Associations between NRS scores,
NRS stages, NRS empirical sub-

The analysis does not represent
a formal psychometric evalua-
tion of the properties of the up-
dated NRS. In particular, the
added arm and shoulder items

The new NRS score re-
sponded most to changes re-
lated to motor training. The

2016 [52] 2 tional study. sions per week. expanded NRS appears to be . o .
and examine its rela- . require reliability testing and a .
. . a valuable tool for measuring T scale scores, and other continuous
tionship to other SCI . formal NRS validity assessment . ..
functional recovery from SCL . functional and clinical measures
outcome measures. rather than principal compo- .
- were assessed by calculating mar-
nent analysis. . . .
ginal Pearson correlation coeffi-
cients for clustered data.
To examine the rela- . .
. . . . SEM was used to examine the indi-
tionship between activ- The structural model for opti- .
. . . . rect effects of physical structure
ity, physical structure, mism showed a good fit . . . . .
. 1 Invariance in the measurement and function on independence in
and function, as well as L. across all indicators, whereas . .
Hodel et al., 2020 . . . . o 390 participants . model and group differencesin ADL performance through the
their association with ~ Cross-sectional study. Not specified. the models for anxiety, de- . .
[53] the structural model could not mental functions of anxiety, de-

etiology, age, and gen-

der during initial reha-

bilitation discharge in
patients with SCL.

pression, and self-esteem

.. . 4. be detected. Small sample size. pression, optimism, and self-es-
showed conflicting fit indica- P P P

teem, separately for each mental

tors for each. .
function.

To identify functional
trajectory classes in SCI
patients undergoing in-
itial rehabilitation after
Hodel et al., 2021 injury and to examine  Longitudinal cohort
[54] the potential determi- study.
nants of class member-
ship to inform clinical
planning of the rehabil-
itation process.

Between May

2013 and Sep- 748 individuals.

The mean predicted func-
tional trajectories by class
were stable high functioning
(n=307; 41.04%), early func-  Selection bias may have oc-
tional recovery (n = 39; curred. This was due to the ex-
5.21%), moderate functional  clusion of individuals with
recovery (n=287;38.37%), fewer than two observations.
and slow functional recovery Country-specific differences in
(n=115;15.37%). Multino-  clinical rehabilitation practices
mial logistic regression re-  (e.g., availability, appropriate-
sults showed that age, level of ness, comprehensiveness, and
injury, severity of injury, and duration of inpatient rehabilita-
ventilator assistance were tion) may further limit the gen-
strong predictors that differ-  eralizability of the results.
entiated the functional trajec-
tory classes defined in this
sample.

LPMMs were used to determine
the number of different functional
trajectory classes within the cur-
rent sample of individual interval-
based SCIM III total score trajecto-
ries.

The aim of the study
was to evaluate the im-
pact of complications at

Retrospective cohort
study.

Scivoletto et al.,
2020 [55]

Between 1996

Patients with complications The study was initiated in 1996
on admission are more likely and only the associated lesions
to have traumatic lesions. and complications were

Descriptive data analysis: descrip-
tive values expressed as mean + SD
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admission on the func- Patients without complica-  included. Both associated le- ~ were provided for all continuous
tional status of patients tions had significantly better sions and complications were clinical data.
with SCL functional status at admission simply classified as present/ab-  Paired data were analyzed by
and discharge compared to sent, without any assessment of paired t-test;
patients with complications. severity that could make a clear McNemar's chi-square test was ap-
difference. plied to assess split differences.

Legend: Quality of Life (QoL); Spinal Cord Injury (SCI); Functional Assessment of Chronic Illness Therapies —Spiritual (FACIT-Sp); Major Depressive Disorder
(MDD); Patient Health Questionnaire-9 (PHQ-9); Quality of Life in Neurological Disorders (Neuro-QOL); Positive Affect and Well-Being Short Form (PAWB);
The Positive and Negative Affect Schedule (PANAS); World Health Organization Quality of Life Assessment-BREF (WHOQOL-BREF); American Spinal Injury
Association (ASIA); Impairment Scale (AIS); Satisfaction with Life Scale (SWLS); Life Satisfaction Questionnaire (LISAT-9); Personal Well-Being Index (PWI);
Disability-Management Self-Efficacy (DMSE); Self-Efficacy Scale-Short Form (UW-SES-6); Health-Related Quality of Life (HRQoL); Functional Independence
Measure (FIM); Physical Component Score (PCS); Mental Component Score (MCS); Life-Satisfaction-11 (LISAT-11); Brief Quality of Life Questionnaire —Spinal
Cord Injury Quality of Life Basic Data Set (SCI-QoL-BDS); Comprehensive Quality of Life Scale—Adult v5 (COMQoL-A5); Personal Well-being Index (PWI);
Depression; Anxiety & Stress Scale —short form (DASS-21); Type D personality (TDP); Type D Scale-14 (DS-14); Leeds Assessment of Neuropathic Symptoms and
Signs (LANSS); Centers for Medicare and Medicaid Services (CMS); International Classification of Diseases; 10th 13 Revision; (ICD-10-CM); Inpatient Rehabilita-
tion Facility (IRF); SCI Pain Instrument (SCIPI); Pain Clinical Workup/Quantitative Sensory Testing (CW/QST); Neuromuscular Recovery Scale (NRS); Interna-
tional Standards for the Neurological Classification of Spinal Cord Injury (ISNCSCI); Six Minute Walk Test (6MWT); 10 Meter Walk Test (10MWT); Modified
Functional Reach (MFR); Berg Balance Scale (BBS); Structural Equation Modelling (SEM); Activity of Daily Living (ADL); International Classification of Function-
ing (ICF); Spinal Cord Independence Measure version III (SCIM III); Latent Process Mixed Models (LPMMs); Spinal Cord Independence Measure (SCIM); River-
mead Mobility Index (RMI); Walking Index for Spinal Cord Injury (WISCI).
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The articles described in this review investigated the QoL and its assessment in pa-
tients with SCI and how these instruments may influence rehabilitation. QoL and a well-
being assessment of patients with SCI were analyzed in six articles [43—46,48,49]. The
methods used to perform clinical evaluation of QoL and symptoms of SCI have been de-
scribed in three articles [47,51,52]. The relationship between functional status, rehabilita-
tion, and comorbidities was explained in four articles [50,53-55].

3.1. QoL and Assessment in Patients with SCI

The QoL and the tools available for evaluation are essential to establish an adequate
rehabilitation path for patients with SCI. A summary of these tools can be found in Table
3. In one study, it was found that QoL in SCI patients can be influenced by factors such as
spirituality and depression; in a sample of 210 people, approximately 26% had major de-
pressive disorder. Functional Assessment of Chronic Illness Therapies—Spiritual, as
measured by spirituality, has proven to be an important determinant of QoL [43]. A sec-
ond study demonstrated that WHOQOL-BREF and PWI prescribed injury-level group
classification, while WHOQOL-BREF prescribed environment group classification. Nei-
ther questionnaire differentiated between injury type. In the early post-acute phase of re-
habilitation, there was no significant difference in QoL scores between tetraplegia and
paraplegia, while QoL scores were significantly higher for paraplegia in the long-term
environment group. In the early post-acute phase of rehabilitation, QoL was significantly
higher for paraplegia than for tetraplegia [44]. A multicentered study proved that DMSE
constitutes a psychological resource correlating with higher levels of participation and life
satisfaction after SCI. The UW-SES-6 is a brief and simple measure of this psychological
resource [45]. A prospective observational registry cohort study revealed the complex in-
teractions and lasting effects of health conditions that negatively impact functioning,
Health-Related Quality of Life (HRQoL), and life satisfaction following SCI. A worse
health status was negatively correlated with worse mental health and positively corre-
lated with lower functioning. Being married and having higher functioning had a positive
effect on the Lisat-11 test, while a worse health status had a negative effect [46]. A longi-
tudinal study proved that people with chronic SCI may be vulnerable to mental health
problems even if they previously demonstrated good resilience. Furthermore, subjective
well-being after SCI may not be as stable as the general QoL literature examining genetic
and personality associations with subjective well-being. No statistically significant dis-
tinctions in age or duration since injury were observed between individuals reporting
noteworthy emotional symptoms and those who did not. Furthermore, there was an ab-
sence of any discernible systematic alterations in health status. [48]. A cross-sectional
study showed that, in a sample of 105 patients, 39% of people with SCI had TDP and the
mental component of HRQoL was associated with TDP in people with SCI. Vitality, emo-
tional role, and mental health scores were also significantly lower; TDP primarily pre-
dicted the mental health component of the SF-36; NA was a significant predictor of mental
health, especially vitality and mental health; and the mental health component of the SF-
36 was a significant predictor of the mental health component of HRQoL [49]. In another
article, a longitudinal measurement of invariance was conducted, showing that, in terms
of measurement and validation tools, the SCI-QoL-BDS represent a valid measure for as-
sessing the QoL of people undergoing inpatient rehabilitation for their first SCI/disability.
The SCI-QoL-BDS consists of three items assessing general life, physical, and mental state.
The intercepts of all items, except satisfaction with physical health, are invariant over time,
indicating the partial invariance of the SCI-QoL-BDS intercepts [47]. Another study
showed that a multimodal pain assessment approach combining clinical examination,
quantitative sensory testing, blood biomarkers, and an assessment of psychosocial factors
at various time points is effective and functional in the early stages of rehabilitation after
SCI. More specifically, the SCIPI questionnaire is effective in differentiating nociceptive
pain from neuropathic pain, which progressively increases in severity over time [51]. One
last article demonstrated that, by adding three additional items measuring arm and
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shoulder function to the NRS, expanding the scoring criteria to full recovery, and using
the new NRS score, estimates of neuromuscular functional recovery after SCI were im-
proved across a wide range of levels and severities.

Table 3. The subjective measures used to assess QoL following SCL.

QoL Measures in SCI Patients

Description/Structure

Subjective Tools

Satisfaction With Life Scale (SWLS) [19]

Assess life satisfaction comprehensively, encapsulating a global per-
spective of an individual’s values. Due to the open-ended nature of
the questions, the scale proves suitable for adults from diverse back-
grounds, acknowledging the potential for varied interpretations. It is
best suited for use in non-clinical populations. Subjective well-being is
conceptualized as consisting of two main components: an affec-
tive/emotional component and a judgmental/cognitive component; the
SWLS is designed to measure the judgmental component.

It is structured into five items: a 7-point Likert Scale from “1”
(strongly disagree) to “7” (strongly agree).

Sense of Well-Being Index (SWBI) [20]

Addresses a subjective index of QoL for people with disabilities dur-
ing work rehabilitation, addresses successful rehabilitation beyond ob-
jective employment outcomes. It assesses QoL in people with SCI us-
ing four factors (financial, family and social, psychological, and physi-
cal well-being).

It is structured into 26 items: a 4-point Likert scale from “1” (strongly
disagree) to “4” (strongly agree).

World Health Organization Quality of Life
(WHOQOL-BREF) [21]

An instrument that aligns conceptually with the World Health Organi-
zation (WHO) definition of Quality of Life (QoL), encompassing do-
mains such as physical health/capacity, psychological health/well-be-
ing, social relationships, environment, overall QoL, and general
health. It assesses QoL in the context of personal culture, values, per-
sonal goals, standards, and concerns.

It is structured into 26 items: a 5-point Likert scale from “1” to “5”.

Quality of Life Index (QLI) [22]

The QLI is a self-report scale meticulously crafted to assess subjective
QoL by gauging satisfaction across various life domains. This instru-
ment takes into account both satisfaction and perceived importance
within four distinct domains: health and functioning, psychological
and spiritual well-being, social and economic aspects, and family dy-
namics.

It is structured into 32-37 items: a 6-point Likert scale for importance
and for satisfaction, from “1” (very dissatisfied) to “6” (very satisfied).

Quality of Life Profile for Adults with Physical
Disabilities (QOLP-PD) [23]

A holistic approach to QoL empowers individuals, recognizing that
certain QoL elements are shared by both individuals with and without
disabilities, yet acknowledging that each may address these issues in
unique ways.

It is structured into 102 items: a 5-point Likert scale from “1” (not all
satisfied) to “5” (extremely satisfied) and from “1” (not important) to
“5” (very important).
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Short Form 36 (SF-36) [24]

A self-administered questionnaire, filled in by the patient, which aims
to quantify the state of health and measure QoL related to health. It
encompasses fundamental human values pertinent to QoL and well-
being by considering individual domains and incorporating two over-
arching global components.

It is structured into 36 items and divided into two summary scores:
physical and mental component.

Short Form 12 (SF-12) [25]

The SF-12 stands as a self-report outcome measure designed to evalu-
ate the influence of health on an individual’s daily life, commonly em-
ployed as an indicator of QoL. Deriving from its predecessor, the SF-
36, which originated from the Medical Outcomes Study, the SF-12 was
specifically developed to alleviate response burden by offering a more
concise version.

It is structured into 12 items.

Short Form 6-Disability (SF-6D) [26]

A six-dimensional health state classification derived from the SF-36 in-
cludes domains such as physical functioning, role limitation, social
functioning, pain, mental health, and vitality.

It is structured into 11 items with a range from “the worst health
state” to “perfect or full health”.

Short Form 36 Veterans/SCI (SF-36V) [27]

Version of SF-36 designed for use in the disabled population.
It is structured into 36 items, with physical and mental summary
scores.

Sickness Impact Profile (SIP68) [28]

A generic health status measure that incorporates specific assessments
of health-related changes in behavior associated with the execution of
daily activities.

It is structured into 68 items that assess somatic autonomy, mobility
control, mobility range, social behavior, emotional stability, psycho-
logical autonomy and communication.

Patient-Reported Impact of Spasticity Measure
(PRISM) [29]

A health-related subjective well-being scale featuring seven subscales
aiming to evaluate the impact of spasticity linked to Spinal Cord In-
jury (SCI) on Quality of Life (QoL) from the patient’s perspective.
These subscales encompass “social avoidance/anxiety’, ‘psychological
agitation’, “daily activities’, ‘need for help/positioning” and ‘need for
intervention’, ‘social embarrassment’, and seven additional dimen-
sions. This scale takes into account both negative and positive aspects
related to spasticity.

It is structured into 41 items: a 5-point Likert Scale from “0” (never
true for me) to “4” (very often true for me).

Quality of Well-Being Questionnaire-SA
(QWB-SA) [30]

A questionnaire to measure HRQOL with the following specifications:
symptoms and problems; mobility; physical activity; social activity. It
includes an assessment of symptoms in addition to various areas of
functioning. It detects changes in samples of migraineurs, cataract sur-
gery patients, mental health populations, and arthritis patients.

It is structured into 71 items.

Legend: Quality of Life (QoL); Spinal Cord Injury (SCI); Satisfaction With Life Survey (SWLS); Sense
of Well-Being Index (SWBI); World Health Organization on Quality of Life (WHOQOL-BREF);
World Health Organization (WHO); Quality of Life Index (QLI); Quality of Life Profile for Adults
with Physical Disabilities (QOLP-PD); Short Form 36 (SF-36); Short Form 12 (SF-12); Short Form 6-
Disability (SF-6D); Short Form 36 Veterans/SCI (SF-36V); Sickness Impact Profile (SIP68); Patient-
Reported Impact of Spasticity Measure (PRISM); Quality of Well-Being Questionnaire-SA (QWB-
SA); Health-Related Quality of Life (HRQOL).
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The NRS score improves neuromuscular recovery estimates across a wide range of
SClI levels and severities and furnishes a heightened level of sensitivity and a comprehen-
sive metric for clinical practice and research pertaining to functional recovery following
SCI. The NRS score is a more comprehensive measure than other measures commonly
used as endpoints for SCI rehabilitation [52].

3.2. Rehabilitation, Comorbidities, and Functional Status in SCI

The assessment of comorbidities and the functional status of the patient with SCI are
two aspects that should be paid attention to during the diagnosis and before setting up a
rehabilitation program. One study found that the commonly used comorbidity indicators
do not reflect the extent of comorbidity in the SCI rehabilitation population. Furthermore,
ICD-10 CM does not accurately capture the comorbidities that are prevalent in this popu-
lation and SCI sequelae are coded with high frequency. Functional status is a better pre-
dictor of readmission than comorbidities in many inpatient rehabilitation populations, in-
cluding SCI ICD coding data, but provides less information on disease severity and clini-
cal instability. The existence of conditions influencing functional status could serve as a
more reliable indicator of clinical status. Consequently, it may exhibit enhanced sensitiv-
ity in capturing patient characteristics that exert an impact on the outcomes. [50]. From a
functional perspective, SEM was used to examine the possible influence of mental func-
tion on the relationship between physical structure, physical function, and activity, and
structural models of depression, optimism, and self-esteem showed that pain had a sig-
nificant indirect effect on independence in ADL activities. In the structural model of anx-
iety, group differences were found in the etiologic group. Since pain was the only physical
function that had an indirect effect on independence in ADL activities in the structural
model for depression, optimism, and self-esteem, it is worth re-examining the relationship
between pain and these mental functions in more detail, in combination with other pain
items, such as clinical pain records [53]. Another study found that, in patients with SCI
undergoing initial rehabilitation, functional trajectories were categorized into four differ-
ent classes. Given a sample of 748 individuals, the mean functional trajectories estimated
by class were defined as stable high functioning (n = 307; 41.04%), early functional recov-
ery (n = 39; 5.21%), moderate functional recovery (n = 287; 38.37%), and slow functional
recovery (n=115;15.37%), in order of the identified classes. Trajectory studies of outcomes
such as life satisfaction and employment status showed that independence in ADL per-
formance, as assessed by the FIM, was a trajectory predictor for each class [54]. One last
article shows that complications are more common in patients with SCI. The presence of
complications negatively affects functional status at discharge and length of hospital stay,
increasing the risk of institutionalization. Patients without complications had significantly
better functional status at admission and discharge compared to patients with complica-
tions [55].

4. Discussion

Our review aimed to analyze the QoL and its assessment in patients with SCI and
how these instruments may influence rehabilitation. The studies included in this review
have demonstrated that the QoL of SCI patients can be influenced by factors such as spir-
ituality and depression, and Functional Assessment of Chronic Illness Therapies measur-
ing spirituality were proven to be an important determinant of QoL. Furthermore, in the
early post-acute phase of rehabilitation, QoL is significantly higher in paraplegia than in
tetraplegia [43,44]. It has also been shown that DMSE is a psychological resource associ-
ated with greater engagement and life satisfaction after SCI, while a worse health status
was negatively correlated with worse mental health and positively correlated with lower
functioning. Moreover, being married and having good functioning has a positive effect
on the Lisat-11 test, while a worse health status has a negative effect [45,46]. Some articles
also suggest that chronic SCI patients may be more prone to mental health problems even
if they were previously more resilient; the mental component of HRQoL in SCI patients
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was associated with TDP. In addition, TDP primarily predicted the mental health compo-
nent of the SF-36, while NA is an important predictor of mental health, especially vitality
and mental health [48,49]. In terms of the methodological and clinical tools used to assess
QoL in these patients, the SCI-QoL-BDS was found to be a consistent and valid measure
to assess this aspect in patients entering hospital rehabilitation for the first time after
SCl/disability. Furthermore, a multifaceted pain assessment approach combining clinical
examination, quantitative sensory testing, blood biomarkers, and an assessment of psy-
chosocial factors at various time points is effective and functional at the early stages of
rehabilitation after SCI, and the NRS score appears to improve pain prediction. Neuro-
muscular recovery is a more sensitive and comprehensive indicator in clinical practice
and research on functional recovery after SCI due to the wide range of levels and severity
[47,51,52]. Articles on rehabilitation, comorbidities, and functional capacity in these pa-
tients show that ‘ICD-10 CM fails to accurately capture comorbidities that are common in
this population. Functional status is a better predictor of readmission than comorbidities
in many inpatient rehabilitation populations. From a functional perspective, pain has been
proven to have a significant indirect effect on independence in ADL activities. Further-
more, trajectory studies on outcomes such as life satisfaction and employment status have
shown that independence in ADL performance, as assessed by the FIM, is a predictor of
the trajectory of development. In addition, the presence of comorbidities harms functional
status at discharge, in addition to increasing the length of stay, and increases the risk of
institutionalization [50,53-55]. The literature shows that the majority of studies examining
QoL after SCI have predominantly embraced a quantitative methodology. Researchers
have employed various tools, including single-item rating scales, multi-item rating scales
(addressing overall life satisfaction), and multi-item questionnaires (with items gauging
satisfaction with specific aspects of life) [56]. However, the inconsistency in approaches
poses challenges for obtaining a comparison and agreement across studies.

Beyond the methodological disparities, quantitative investigations into QoL encoun-
ter inherent challenges. Firstly, attempts to quantify qualitative experiences tend to blur
the distinctions between quantitative and qualitative realms [57]. Additionally, the delin-
eation of categories deemed relevant in conventional research is influenced by the choices
of “experts” [58,59], inherently reflecting their values and cultural context [60,61]. Such
choices are not truly “neutral” [62] or “objective” [60].

Fundamentally, the complexity of assessing QoL arises from the challenge of com-
prehending a life distinct from one’s own and determining the value attributed to that life.
The scientific literature indicates that individuals with high tetraplegia exhibit suboptimal
performance on scales employing objective factors to measure QoL. Instead, the subjective
experience of life emerges as more pivotal than external expressions.

Understanding this subjective experience requires research methods that can explore
both the content and context of life [63]. The scientific literature presents a significant as-
sociation between QoL and gender, education level, injury classification, level of injury,
and the presence of pain or pressure on the injury. People with incomplete injuries and
paraplegia have been reported to have better self-care skills compared to those with com-
plete injuries, tetraplegia, and quadriplegia. This may lead to an improved QoL as they
are not completely dependent on caregivers. Similarly, higher levels of injury and lower
QoL are observed in people with complete injuries. Furthermore, people with pressure
ulcers have a lower QoL due to prolonged bed rest, leading to physical, social, psycholog-
ical, and environmental life limitations [64]. From the perspective of personality and pos-
sible protective factors against a worse QoL, physical and positive behavior exercises are
observed to have an effect. Several psychological tests have shown that wheelchair ath-
letes have higher levels of self-satisfaction, a stronger self-image, less suicidality, and
greater independence than relatively less physically active people with an SCI [65-67].
Research proved that the majority of SCls are secondary to trauma and approximately
85% of cases occur in men. Therefore, men who develop an SCI as a result of trauma may
share some specific personality traits. In general, the data suggest that men with an SCI
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tend to be pragmatic and physically oriented, have difficulty communicating their
thoughts and feelings, solve abstract problems, and dislike activities that require intense
interpersonal interaction. In middle age, they tend to continue to seek stimulation, remain
interested in physically challenging and adventurous activities, and become less intellec-
tually curious, persistent, and achievement-oriented [68]. They prefer to work outdoors,
with objects (tools and machines), rather than with ideas and people. Other data suggest
that people in this group are visual and kinesthetic learners and prefer to learn by explor-
ing in an actively challenging environment [69]. They tend to avoid physical closeness and
can be distant from other individuals. Their personality traits do not simply reflect their
youthful adventurousness but rather are enduring characteristics. A tendency to use an
evasive and impulsive approach to problem-solving is observed more often [70]. Some of
the differences observed between men with SCI and the normative population may reflect
their pre-injury personality. Some SCI patients are ambivalent about counseling or meet-
ing with mental health providers. Young men in particular may need introspection and
may not fit with traditional psychological approaches that emphasize verbal interaction
[71]. Regarding the rehabilitation aspect, there are many psychological interventions, in-
cluding psychotherapy, that can be used to support optimal functioning and QoL in SCI
patients. For example, cognitive behavioral therapy includes interventions to improve be-
liefs, attitudes, and thought patterns that support positive emotions and are compatible
with adaptive functioning. Cognitive restructuring helps patients to identify overly neg-
ative and distorted thought patterns and formulate and focus on more realistic and pro-
ductive thought processes. Cognitive restructuring strategies are effective in reducing the
cognitive distortions of catastrophizing views and associated anxiety and increasing self-
efficacy [72]. There are also motivational interviewing techniques that increase people’s
intrinsic motivation to make positive changes by helping patients identify desired out-
comes, highlighting discrepancies between current behavior and the behavior needed to
achieve the desired outcomes, and building their confidence so that they believe change
is possible. Specific strategies include using active listening to build a rapport, facilitating
the clarification of goals, guiding the person to expand the range of perceived options for
achieving those goals, eliciting commitment to change, and affirming positive movement
in that direction [73-75].

This scoping review had several strengths. It is based on evidence from longitudinal
observational populations and cross-sectional studies with large sample sizes. It includes
an analysis of the instrument used for the assessment of QoL in SCI patients. We also
identified data gaps in many areas, hopefully providing information for future research.
The main limitation of the present study is the few papers that meet the inclusion criteria,
as we included only thirteen articles that explored QoL and its evaluation in patients with
SCI and only four of them focused on the relationship between functional status, rehabil-
itation, and comorbidities. This, besides the heterogenous methodology and samples, pre-
vents us from gathering robust evidence on this important topic. Three databases were
also used, and the articles were restricted by date, so it is possible that important evidence
was omitted. It is necessary to conduct studies on these patients to evaluate the QoL of
the family and the patients regarding their experience with the disease and impairment.
There is also a need for the development of a standardized qualitative tool that assesses
QoL in patients with SCI to better understand their psychological needs. There are several
promising tools for measuring QoL. Unfortunately, due to the lack of consistent findings
and definitions, knowledge about QoL in people with SCI is still limited. In this review,
we attempt to make comparisons between different QoL measures, and it should be noted
that we are trying to compare different QoL measures based on different definitions. Fur-
ther research is needed on the universal definition of this topic and the relevance and
impact of different aspects of the lives of people with SCI regarding QoL.

In conclusion, this review shows that various psychological and physical elements
can positively or negatively affect the QoL of people with SCI, that there is no universal
definition of this issue, despite several available assessment tools, and that the prevalence
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of quantitative tools over qualitative ones limits the measurement of this element. The
methodological aspects of QoL research on patients with SCI need to be improved. Many
scientists and clinicians developed their scales during their research. It is important to use
scales with proven reliability and validity. If a new scale is developed for a specific study,
its psychometric properties need to be determined and tested. It is important to use high-
quality, standardized outcome measures to detect and compare the results of interven-
tions. Given the few studies included in our work, the conclusions that can be drawn are
preliminary and the current evidence requires further investigation. Clinicians and psy-
chologists taking part in SCI rehabilitation should consider potential differences regard-
ing dissimilar personality traits and HRQoL. Further studies that develop and apply psy-
chological interventions and follow person-specific goals could be of use, as well as more
studies on the pre-morbid personality of these patients.
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