The International
Spinal Cord Society

ARTICLE

www.nature.com/sc

W) Check for updates

Clinical and demographic predictors of symptoms of
depression and anxiety in patients with spinal cord injury

Ana Clara Portela Hara', Nicole C. Aching', Lucas M. Marques', Felipe Fregni?, Linamara R. Battisttella’ and Marcel Simis' ™

© The Author(s), under exclusive licence to International Spinal Cord Society 2022

Spinal Cord Injury (SCI) is a condition whose consequences can impact the physical, emotional, and social aspects of patient’s life,
including Depression and Anxiety disorders. Study Design: Using a cross-sectional design, sociodemographic and clinical data were
extracted from 556 SCI patients at the time of initial assessment, prior to intensive rehabilitation treatment at the local rehabilitation
institute. Objectives: Identify the predictive and multivariate relationship between different sociodemographic and clinical variables
of Depression and Anxiety symptoms in SCI patients. Setting: Lucy Montoro Rehabilitation Institute (LMRI), University of Sao Paulo,
Sao Paulo, Brazil. Methods: We performed independent univariate and multivariate regression models using the Hospital Anxiety
and Depression Scale (HADS) as dependent variable. Results: Symptoms of depression and anxiety present in SCI patients
negatively correlate with the level of independence for locomotion, personal hygiene, bowel control, social interaction measured
by the Functional Independence Scale (FIM), type of medication in use and the Language subtest of the MoCA Scale. Unlike
previous studies, we did not find a relationship with the use of alcohol and illicit drugs, injury levels, etiological diagnosis or
duration of injury. For the anxiety models, the main predictor was Depression symptoms, with SCl-related aspects not being
significant. It was found that characteristics of the FIM Scale and cognitive aspects of the MoCA Scale were the main predictors of
symptoms of Depression. Characteristics of the injury and motor deficit were not statistically significant. Conclusions: These findings
can potentially be used to guide clinical practices to identify patients at higher risk of experiencing symptoms of Depression and

Anxiety.
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INTRODUCTION

The spinal cord injury (SCI) affects motor, sensory and autonomic
functions and could lead to physical incapability and the need to
complex cares. In Brazil, according to data from the Especializada
[1], there are disagreements regarding the most common etiology
of spinal cord injury. A large part of the cases would be related to
car accidents, and as the second most common cause, injuries
caused by firearm projectiles. In general, as the bibliography
presents specific studies in traumatology services, where the
survey and description of cases were carried out, according to
these studies, the most common cause is related to falls, mainly
falls from slabs. Regardless of the injury etiology, the impact of
physical, emotional, and social conditions is important and can
compromise the rehabilitation program [2]. The incidence of SCI
varies around the world. Among developed countries, the
incidence of traumatic SCl is higher in North America (39 cases
per million inhabitants) than in Australia (16 cases per million
inhabitants) or in Western Europe (15 cases per million
inhabitants), due to high crime and self-harm rates [3]. In Brazil
it is estimated that the occurrence is 40 cases per million
inhabitants, adding up to 6-8 thousand cases per year. However,
the incidence coefficient of spinal cord injury in Brazil is unknown,
since this condition is not subject to notification. In the state of
Sdo Paulo, the estimated value of new cases is 3327 per year [4].

Although the incidence of depression on SCI patients is unclear,
it is well known that it is a common issue [5]. Based on the criteria
of The Diagnosis and Statistical Manual of Mental Disorder - Fifth
Edition, it is estimated that 20-38% of individuals with spinal cord
injury will present significant symptoms of depression during the
rehabilitation treatment period; and 11-31% of individuals already
in the community will present a depressive episode [6]. A 2019
Iranian meta-analysis identified that the incidence of Depression
in this clinical group was 22.6% for Mild Depression, 19.6% for
moderate and 12.1% for severe [7]. Another Taiwanese study
identified a 1.29-fold incidence of increased risk of anxiety or
depression in SCI compared to the group with other health
conditions [8]. Specifically in relation to Brazil, as reviewed in the
study by Placeres and Fiorati [9], only two studies sought to
understand this prevalence within the SClI group, with Conceicao,
Auad [10] found a prevalence of 35.2% of mild depression and
36.8% of severe depression, and Almeida, Santo [11] found a
prevalence of 28% for mild depression, 16% for moderate and 6%
for severe depression. Thus, it is possible to observe that the
values change significantly from study to study, also because they
use different instruments (Brazilian studies, for example, used the
Beck Depression Inventory).

Anxiety symptoms are commonly observed within depression
symptoms. Within SCI patients, 45% report fear, panic, excessive
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worries, and other symptoms which could lead to Generalizes
Anxiety Disorder [12]. The traumatic nature related with the lesion
probably explains the higher incidence of anxiety in this
population [13]. Furthermore, compared to depression patients
without SCI, SCI patients were more likely to develop anxiety after
leaving hospital. This fact is explained because several confronta-
tion mechanisms could use anxiety as a tool to understand the
new condition [8]. Nevertheless, it is important to distinguish an
adaptive process from a pathological condition.

The rehabilitation program should be active and dynamic; the
presence of depression and anxiety symptoms can compromise
the process. Depression is related with diminished leisure and
social activities, poor mobility, minor functional gain and
unsatisfactory final results [14, 15]. Psychological comorbidities
are an important obstacle to intensive rehabilitation, where the
patient is under an intense, practical, and integrative learning
process. Identifying the factors associated with depression could
lower the impact of the disorder on the rehabilitation program.

Previous studies have shown that patients at an age between
25 and 49 years old, female, divorced, unemployed, low school
level, low income and ethnical minorities, are more likely to
develop depression after a SCI [15, 16]. However, those who live
longer—-20 years or more after the injury——tends to present fewer
cases of depression [17].

Other conditions which intensify depression are previously
comorbidities such as psychiatric disorders as well as drug or
alcohol addiction. Patients who had disfunction, after the injury,
such as fecal continence, bladder control and motor
control-—characterize as worse by ASIA level--also present higher
results on Hospital Anxiety and Depression Scale (HADS) [18].
Chronical pain has been shown as an important clinical factor for
depression development, and this sign is present in 41% of the
patients one year after the injury, and 81% after 5 years passed the
lesion [14].

Depression and anxiety disorders in SCI patients are associated
with lower life quality, longer rehabilitation program, lower
functional gain and social life reestablishment, and higher clinical
complications. It is important to understand which patients are at
risk of developing symptoms and initiate early interventions to
prevent the diseases and guarantee an effective rehabilitation
process. Furthermore, as far as we know, studies like this have not
been conducted with the SCI population in Brazil. Thus, given the
breadth of this investigation, in order to find predictors of anxiety
and depression symptoms, the present study adopted a model-
building approach, with a planned series of univariate tests which
led to more complex multivariate models. Therefore, the present
study sought to identify clinical and demographic predictors of
anxiety and depression symptoms in patients with SCI.

METHODS

Data from all 556 patients were analyzed, who underwent the intensive
rehabilitation program in the inpatient modality at the Lucy Montoro
Rehabilitation Institute (LMRI) for the first time, from 2015 to 2019.
Inclusion criteria were patients diagnosed with paraplegia or quadriplegia
due to traumatic or non-traumatic etiology. Exclusion Criteria were patients
with incomplete data or no initial assessment. Initially, on the day of
collection, all patients underwent an anamnesis, which excluded those
with any psychiatric comorbidity (schizophrenic symptoms, for example).
The retrospective analysis was performed using demographic and clinical
data from the Psychology Service and the Electronic Patient Record (EHR)
database. The LMRI is located in the city of Sdo Paulo, with a capacity to
serve around 64 patients. The diagnoses given are spinal cord injuries,
brain injuries and neuromuscular diseases. To carry out the rehabilitation
program, the time of injury and/or onset of disability must be less than two
years. The treatment is multidisciplinary and subsidized by the SUS (Brazil's
public health system). Patients are referred from the LMRI by hospitals
whose treatment was carried out in the acute phase and by the Basic
Health Units in the neighborhood. The LMRI is one of the 5 rehabilitation
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units of the Institute of Physical Medicine and Rehabilitation (IPMR) of the
Clinics Hospital of the University of Sdo Paulo Medical School. Regarding
ethical approval, this study was submitted and approved by the Ethics
Committee for Analysis of Research Projects - CAPPesq of the Clinics
Hospital of the University of Sdo Paulo Medical School (N°. Plataforma Brasil
15138519.0000.0068). Also, been a retrospective study, the present study
was approved to evaluate participants measures considering their prior
consent.

All instruments chosen for the present study were used following the
Brazilian validation and, when necessary, cutoff values followed those
recommended by the validation studies were adopted. In addition to
demographic measures such as gender, age, education, date of injury and
date of assessment, some pre-treatment clinical measures were chosen:

American Spinal Injury Association Impairment Scale — ASIA [19]: scale
used to classify the severity of injury in individuals with spinal cord injury. It
is a 5-point scale that classifies individuals from A (complete) to E (normal);
the final score encompasses the sum of sensory and motor scores, in
addition to sensory and anal motor assessment.

Functional Independence Measure - FIM [20]: questionnaire that
assesses the degree of request from third parties that the patient requires
for the performance of motor and cognitive activities [such as: self-care,
transfers, locomotion, sphincter control, communication and social
cognition - memory, social interaction and problem solving. The
instrument’s score ranges from 1 (total dependence) to 7 (complete
independence)].

Hospital Anxiety and Depression Scale — HADS [21]: 14-item scale that
quantifies and qualifies symptoms of anxiety and depression. The HADS
scale contains 14 multiple-choice questions. It consists of two sub-scales,
for anxiety and depression, with seven items each that can be scored from
zero to three. The global score in each subscale ranges from 0 to 21 and
presents as a cutoff point =8 for anxiety and =8 for depression. It is
intended to detect mild degrees of affective disorders in non-psychiatric
environments; it is a short scale and can be filled in quickly; the patient is
asked to respond based on how they felt during the past week. It is worth
mentioning that in a Brazilian study in 2012 [22], the instruments HAD and
BDI (Beck Depression Inventory) presented a correlation of 0.71,
demonstrating the equivalence of the HAD instrument with a gold
standard instrument for the assessment of Depression. In this sense, we
add the following sentences to the manuscript.

Montreal Cognitive Assessment Scale - MoCA [23]: scale for screening
the following domains: executive function, visual-spatial ability, memory,
attention, concentration, working memory, language, and time/spatial
orientation. The maximum score is 30 points and a score of 26 or more is
considered normal. Application time is approximately 10 min. Because
some patients have a neurological picture of quadriplegia, disabling the
performance of execution tasks (visuospatial/executive), we used as a
reference the adaptation of the application of the MoCA Scale in people
with visual impairment suggested by Nasreddine, Phillips [23], where these
items were excluded. To calculate the score, we used the rule of three to
consider the normality cutoff. Thus, in this study, the maximum score on
this scale will be 25 points, and a score of 22 points or more is considered
normal.

The scales were applied in the first week of the patient’s hospitalization
in the rehabilitation program, always by the responsible psychologists who
make up the rehabilitation team.

Data analysis

For these cross-sectional analyses, no sample calculation was performed,
and all 556 patients included were analyzed. Univariate and multivariate
linear regression analyses were performed considering, Hospital Anxiety
and Depression Scale [21] scores, in order to measure associations
between the subdomains of anxiety and depression as a dependent
variable, and each demographic and clinical variable as an independent
variable. For logistic regression, univariate and multivariate, the HADS scale
scores were categorized as suggestive or not of anxiety or depression. The
cutoff value =8 for anxiety and depression was used, as recommended in
the scale validation (Zigmond, 1983).

For all models, a univariate analysis was initially performed for each of
the predictors used in the linear or logistic regression in order to determine
the values of the unadjusted B coefficients or Odds Ratios (OR) and the
95% confidence intervals (Cl). Also, all variables chosen for the univariate
analyzes were reviewed and chosen based on a criterion and biological
relevance. That is, only the variables that actually made sense to evaluate
were analyzed (for example, we disregarded variables such as height and
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BMI). In the final model, the variables that had a p value<0.1 were
included as independent variables (see supplementary information), in
order to include potential confounding factors that did not reach the
significance level of 0.05 in the univariate analysis. Variables that did not
maintain statistical significance were excluded one by one from the model
(backward stepwise regression), a method that is typically adopted based
on the validity of this procedure in its ability to avoid suppressor effects.
The analyzed variables were tested as potential confounders in the final
model. The change in the { coefficient or the OR by more than 10%, or the
change in the significance of the variable in the model, was considered
confounding. In order to guarantee the statistical quality of the models
presented here, the four assumptions defended by Osborne and Waters
[24] were adopted, namely: Linearity Homoscedasticity Independence
Normality.

Statistical analyzes were performed using STATA 12.1® (StataCorp LP,
Texas) and MATLAB® (IBM).

RESULTS

Participants

The sample evaluated was mainly composed of males (76%), with
a mean age of 40.6 years and the mean of formal schooling in
elementary school of 9.6 years of schooling (see supplementary
information). The injuries were predominantly traumatic (72%),
approximately half of this sample had a neurological classification
of paraplegia (59%) and according to the ASIA scale, complete
injuries were the most common (34%). About 27% of patients
have traumatic brain injury (TBI). The mean time between the
onset of the disability (injury date) and evaluation (start of the
inpatient rehabilitation program) was an average of 467 days
(15 months).

The mean result of the Functional Independence Measure (FIM)
was 76.2 (£20.4). The mean scores on the anxiety and depression
subscales, measured by the HAD Scale, were respectively 5.8 (+3.7)
and 4.4 (£3.6). According to the HAD Scale, anxiety and depression
symptoms were present in approximately 28% and 20% of the
sample, respectively. The mean score on the MoCA Scale was
19.4 (¢£3.7). Importantly, these percentages represent patients with
significant symptoms of depression and anxiety but not necessa-
rily the clinical diagnosis of these clinical groups.

Pre-rehabilitation treatment clinical data related to comorbid-
ities and habits/addictions showed systemic arterial hypertension
(SAH) as the predominant comorbidity, with 18% of the sample,
followed by Diabetes Melitus (DM) 8% and Dyslipidemia with 7%
of patients. Smoking and alcoholism were the most common
habits/addictions, with about 23% and 15%, respectively. As for
the use of medications, there is mainly the use of antidepressants
(40%), followed by baclofen (37%) and anticonvulsants (33%).

HAD scale - Anxiety

When the demographic variables were analyzed in isolation using
univariate logistic regression, the anxiety symptoms of patients
with SCI were statistically lower in patients with more years of
formal education (p=0.011; Cl=0.88-0.98). The other demo-
graphic and lesion characteristics do not have a statistically
significant with anxiety in the univariate linear regression analysis
(p <0.05).

Anxiety symptoms, alone, were statistically higher in patients
with low scores in the sub-items of the MoCA Scale, both in the
univariate logistic regression analysis: Naming (p=0.033;
Cl=0.49-0.97), Language (p=0.001; CI=0.58-0.86) and Late
Evocation (p =0.019; Cl =0.75-0.97); and in the univariate linear
regression analysis Naming (p=0.044; Cl=-1.22 to —0.16),
Language (p=0.001 Cl=-0.90 to —0.23), Late Evocation
(p =0.063 Cl = —0.42-0.01). Furthermore, statistically, the greater
the anxiety symptoms, the lower the results of the MoCA Scale
(univariate logistic regression: p = 0.005, Cl =0.88—0.97; univari-
ate linear regression: p =0.008, Cl = —0.21 to —0.33).
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In the isolated univariate logistic regression analysis of anxiety
symptoms assessed using the HADS Scale, these were statistically
higher in patients who wused antidepressants (p=0.018;
Cl =1.08-2.31), anticonvulsants (p = 0.003; Cl = 1.22-2.65), Benzo-
diazepines (p=0.008; Cl=1.22-3.81), Neuroleptics (p =0.003;
Cl =1.49-6.61), Analgesics with Opioids (p = 0.024; Cl = 1.07-2.94
and Opioid (p=0.029; Cl=1.07-4.06). The univariate linear
regression analysis revealed: Antidepressants p=0.002
Cl = 0.38-1.66), Anticonvulsants (p = 0.001 Cl = 0.66-1.98), Benzo-
diazepines (p=0.044 Cl=0.02-2.11), Neuroleptics (p=0.001
Cl=1.8-4.51), Analgesic with Opioid (p=0.17 Cl=0.19-1.99),
Opioid (p=0.05 Cl=0.52-2.95. Regarding comorbidities, habits
and addictions, there were no statistically significant values.

Regarding the Functional Independence Measure (FIM), the
univariate logistic analysis showed that patients had lower results
in the Social Interaction (p=0.005; Cl=0.60-0.91), Problem
Solving (p=0.018; Cl=0.66-0.96) and Memory (p=0.033;
Cl=0.61-0.98) were also associated with a higher incidence of
anxiety. In the univariate linear analysis, the factors related to
anxiety were initial FIM (p = 0.06 Cl = —0.30-0.00), Social Interac-
tion (p =0.001 Cl=—1.12 to —0, 40), Troubleshooting (p = 0.001
Cl=—0.79 to —0.14) and Memory (p = 0.001 Cl = —0.96 to —0.15).

HAD scale - Depression
When analyzed separately in univariate logistic regression,
symptoms of depression are statistically higher in female patients
(p=0.023; C1=0.36-0.92). The other demographic and lesion
characteristics did not correlate to depression symptoms.

Regarding the MoCA Scale, in isolation, the univariate logistic
regression analysis of symptoms of depression was statistically
higher in patients with low scores in the Language sub-item
(p =0.002; Cl=0.57-0.88). Furthermore, statistically, the greater
the symptoms of depression, the lower the total results
of the MoCA Scale (p =0.042; Cl =0.99-0.99). In the univariate
linear regression analysis, the topics Attention (p=0.069;
Cl = —0.43-0.01), Language (p = 0.001; CI = —1.00 to —0.37) were
statistically relevant. Late Evocation (p=0.055 Cl=—0.49-0.48)
and lower MoCA scores (p = 0.003; CIl = —0.21 to —0.04).

The evaluation using the HADS Scale showed an association in
the univariate logistic and linear analysis, respectively, in patients
who used antidepressants (logistic: p=0.021; Cl=1.07-2.55/

linear: p=0.001 Cl=0.37-1.59), Anticonvulsants (logistic:
p=0.001; Cl=1.37-3.29/linear: p=0.001 Cl=0.062-1.88),
Benzodiazepines (logistic: p=0.003; Cl=1.35-4. 53/linear:

p=0.002 Cl=0.56-2.54) and Neuroleptics (logistic: p=0.001;
Cl=2.23-10.02/ linear: p =0.001 Cl = 1.83-4.41). The association
with the use of analgesics with opioids and opioids alone showed
no association in the logistic analysis, but there was statistical
relevance in the univariate linear analysis (Analgesics with opioids
p = 0.045 Cl = 0.04-1.76/Opioid p = 0.040 Cl = 0.02-2.35). Depres-
sion symptoms, when analyzed in isolation, did not have
statistically significant results in relation to comorbidities, habits,
and addictions.

The relationship between depression and FIM items revealed an
association in the univariate logistic regression analysis for Social
Interaction (p = 0.001; Cl = 0.50-0.80), Problem Solving (p = 0.009;
Cl=0.62-0.93) and Memory (p=0.049; Cl=0.60-0.99). In the
univariate linear regression analysis, there was an association with
the following items: Bowel Feces Control (p = 0.029; Cl = —0.27 to
—0.01), Bed to wheelchair transfer (p = 0.046; Cl =—0.29-0.00),
Locomotion (p=0.021; Cl=—-0.31 to —0.02); Locomotion Stairs
(p=0.013 CI=-043 to —0.05), Comprehension (p=0.027;
Cl=—-1.25 to —0.07), Social Interaction (p =0.001; CI=—1.16 to
—0.47), Problem Solving (p=0.001; CI=-083 to -—0.21),
Memory (p=0.001 Cl=—-1.01 to —0.24) and Result (p =0.045;
Cl = —0.52-0.00)
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Table 1. Result of the predictive model to explain Anxiety from the
HADS Scale with demographic characteristics, drug classes,
comorbidities, MoCA Scale and FIM Scale.

Variables OR p value Cl 95%
Model
HADS Depression 1.39 0.001 1.30 1.48

Results of multivariate logistic regression analysis.
In bold the value of p < 0.05; Cl refers to the Confidence Interval.

Table 2. Result of the predictive model to explain Anxiety from the
HADS Scale with demographic characteristics, drug classes,
comorbidities, MoCA Scale and FIM Scale.

Variables B Coefficient p value Cl 95%
Model
HADS Depression 0.59 0.001 0.52 0.67
Neuroleptics 1.29 0.026 0.15 243

Result of multivariate linear regression analyses.
In bold the value of p < 0.05; Adjusted R-squared = 0.347; Cl refers to the
Confidence Interval

Predictive models of HADS scale - Anxiety

Tables 1 and 2 shows the predictive models from the multivariate
logistic regression and multivariate linear regression analyses,
respectively, using the Hospital Anxiety and Depression Scale
(HADS) scores - Anxiety subscale with demographic and injury
characteristics, drug classes, comorbidities, MoCA Scale and FIM
Scale.

Predictive models of HADS scale - Depression

Tables 3 and 4 present the predictive models from logistic
regression and multivariate linear regression analyses, respec-
tively, using the Hospital Anxiety and Depression Scale (HADS)
scores - Depression subscale with demographic and injury
characteristics, classes of medications, comorbidities, MoCA Scale
and FIM Scale.

DISCUSSION

This research aimed to identify the clinical and demographic
predictors of symptoms of Depression and Anxiety in patients
with SCI.

Our multivariate regression models provide evidence for the
following predictors: (i) Depression symptoms—-bowel control,
social interaction and personal hygiene, language, anxiety
symptoms, use of benzodiazepines and anticonvulsants; and (ii)
Anxiety symptoms——depressive symptoms and neuroleptics use.
Below we discuss the predictive models of Depression and
Anxiety, respectively.

Depression
We found that bowel control, personal hygiene, and locomotion,
were negatively correlated with depressive symptoms.

In addition to the sensory and motor impairment that occurs
after a spinal cord injury, individuals suffer from several secondary
complications, such as bladder and bowel dysfunction due to
autonomic problems. Of the two dysfunctions, bladder dysfunc-
tion is the best described [25], but as far as we know, there are
knowledge gaps on bowel dysfunction in this population. A study
by Ng C et al. [18] found an association between bowel
incontinence and higher depression levels.

Patients with Depression symptoms may show self-care
negligence. However, with the onset of disability, for some
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Table 3. Results of predictive models to explain Depression from the
HADS Scale with demographic characteristics, drug classes,
comorbidities, MoCA Scale and FIM Scale.

Variables OR p value Cl 95%

Model
Language 0.76 0.039 0.59 0.99
HADS Anxiety 1.36 0.001 1.26 1.47
Neuroleptics 3.06 0,021 1.18 7.92
Social Interaction —FIM 0.75 0.047 0.56 0.99
Locomotion —-FIM 0.83 0.024 0.70 0.97
Personal Hygiene -FIM 1.25 0.011 1.05 1.49
Age 1.01 0.336 0.99 1.02

Results of multivariate logistic regression analyses.
In bold the value of p < 0.05; Cl refers to the Confidence Interval.

patients, performing these activities requires modifying objects
and the environment, making them adaptable and accessible. As
the patients in this study, up to the time of the evaluation, had not
undergone a rehabilitation program, their knowledge about
adaptations and accessibility was impoverished. Thus, another
hypothesis to be raised is that the difficulty or inability to perform
these activities can also lead them to develop depressive
symptoms.

With regard to Locomotion, patients presenting higher scores
on the HADS scale had lower scores on the FIM Scale for this item.
A hypothesis for this result is that the degree of disability that
could be a physical limitation, such as the neurological level in the
ASIA Scale, was not a Depression predictor. That is, regarding the
neurological level and type of injury from the ASIA scale, as well as
in some other studies [26, 27], the present work did not find an
association between depressive symptoms and injury and severity
levels. Thus, psychological manifestations related to Depression
are not explained by the severity of the disability but can be
explained by the ability or not to ambulation in their daily lives. A
quadriplegic patient with the necessary adaptations for ambula-
tion and getting around does not necessarily present depressive
symptoms. However, as this scale assesses based on what the
individual does and not their ability to do, the patient with
Depressive symptoms who is able to move may not move as a
result of their emotional state.

Patients with low scores on social interaction presented higher
depressive symptoms. Social cognition skills are needed to
properly interact with others in personal, work and academic
settings. Psychiatric conditions (such as Depressive symptoms)
affect social capacity, making it difficult to adapt in most
environments [28]. Thus, the results found in this study indicate
that the depressive symptoms in people with SCl significantly
correlates to patients’ need assistance to perform the task. It is
worth mentioning that regarding FIM Social interaction item, low
levels on this item mean that the subjects need assistance to
perform the task, not that they don’t have social interactions.
Probably, social isolation related to the SCI condition could affect
patient’'s mood, however, future studies should address this
specific point using another specific social interaction measure.

A relevant finding of our study was the correlation between the
MoCA Language subtest with depressive symptoms. Depression
patients often perform poorly on executive function tests, as
Stroop test [29]. Norris, Blankenship-Reuter [30] suggested that
verbal fluency tests may be especially sensitive to depressive
illness, as there are clear similarities between cognitive demands
for fluency and deficits typically associated with Depression,
including the ability to sustain attention, concentration, recovery,
and processing speed. A first study [31] examining the internal
consistency and accuracy of the MoCA Scale in Depression
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Table 4.

MoCA Scale and FIM Scale.

Variables B Coefficient

Model
HADS Anxiety 0.50
Language -MoCA —0.39
Bowel Control -FIM —0.14
Locomotion —FIM —0.24
Social Interaction —FIM —0.30
Personal Hygiene -FIM 0.32
Benzodiazepines 0.93
Anticonvulsant 0.54

Result of multivariate linear regression analyses.

Results of predictive models to explain Depression from the HADS Scale with demographic characteristics, drug classes, comorbidities,

p value Cl 95%

0.001 0.43 0.57
0.003 —0.65 —0.13
0.018 —0.26 —0.02
0.003 —0.40 —0.08
0.045 —0.60 —0.00
0.001 0.15 0.49
0.025 0.18 1.74
0.047 0.00 1.08

In bold the value of p < 0.05; Adjusted R squared = 0.378; Cl refers to the Confidence Interval.

patients showed that verbal fluency, may reflect the individual’s
processing speed. It is important to highlight that, although the
regression analysis used the MoCA variable as independent and
the HADS Depression variable as dependent, the results need to be
interpreted with caution regarding the linearity of the relationship.
We understand that the regression applied here play a role in
revealing information that complements the simple relationship
between measures, also revealing how much one measure can
predict another and vice versa. This is significantly relevant/evident
when we think about these analyzed variables, since it is difficult to
say which comes first, if the patient is depressed as a result of the
social isolation to which he is subjected, or if depression impairs
the capacity for social interaction. The same applies to cognitive
aspects. In any case, the results defend that, in addition to a
simple relationship, both measures discussed here have a predictive
character for each other.

At the time of admission for intensive rehabilitation treatment,
most patients were using some type of medication. The drugs
most used by our sample were antidepressants (40%), followed by
baclofen (37%) and anticonvulsants (33%). A considered hypoth-
esis points to the prescription of antidepressants for pain
treatment (mainly serotonin-norepinephrine receptor inhibitors
or low-dose antidepressants), and not necessarily for the manage-
ment of any mood change. Similarly, Craig, Perry [32] found that
psychotropic medications were prescribed to more than 36% of
the sample, with the majority being antidepressants. However, the
use of antidepressants was not statistically significant in our
model. Probably, in our sample we have patients in the initial
phase of treatment, whose drug response has not yet occurred,
since 20-40% of patients respond to the antidepressant only after
two months of starting to use the drug [33] and 50% of patients
who do not respond to a primary antidepressant improve when
another antidepressant is introduced [34]. In addition, some
patients were taking antidepressants for pain, which is another
reason why we have not found a clear correlation between the
use of antidepressants and Depression.

However, two other drug classes were part of the model and are
predictors of Depressive symptoms, benzodiazepines and antic-
onvulsants. Possibly, most patients with SCI have chronic
neuropathic pain. It is known that for the treatment of
neuropathic pain, the use of anticonvulsants such as gabapentin
and pregabalin are first-line medications capable of reducing pain
intensity and frequency [35]. Neuropathic pain is a chronic,
complex and challenging condition after SCI. Furthermore, clinical
and preclinical studies indicate that chronic pain corresponds to
adaptations in various brain networks involved in mood, motiva-
tion and reward [36]. The same hypothesis can be raised in
relation to benzodiazepines, since an alternative view is that some
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benzodiazepines are used to treat neuropathic pain. Also, the
benzodiazepine can be a confounder for other symptoms
commonly related to depression, such as anxiety and insomnia,
as it can be used for such symptoms.

The occurrence rates of Anxiety and depressive symptoms in
patients with SCl found in this study ranged around 28% and 19%,
respectively, and are in agreement with previous studies that
estimate 20-38% for depressive symptoms [37] and 15-32% for
Anxiety symptoms [13]. Observing that Anxiety symptoms were
greater compared to depressive symptoms can be explained from
the understanding that Anxiety symptoms occurred as a coping
mechanism for the consequences of SCI [8].

Anxiety
We found that HADS-Depression and the use of neuroleptics were
important predictors for Anxiety symptoms.

Comorbidity between mood and Anxiety disorders is known to
be common [38]. Epidemiological data indicate that subjects who
had Major Depression diagnosis (57.5%) also met criteria for at
least one Anxiety disorder [39]. Another study indicated that
subjects with generalized Anxiety disorder (59%) met criteria for
major depression [40]. Therefore, these findings suggest that
comorbidity between depressive and Anxiety symptoms are
common rather than an exception.

Patient who uses neuroleptics present greater Anxiety symp-
toms. Possibly, this medication was prescribed for patients with
higher anxiety symptoms, such as excessive worry, irritability,
restlessness, hypervigilance, and insomnia.

Health professionals and SCI family members may benefit from
the present results, since tracking the functionality, medications in
use and cognitive status of patients with SCl is important to early
identify such psychological changes, which may lead to better
results in intensive inpatient rehabilitation treatment.

Regarding the study main limitations, the absence of the
normality value for the population with SCI in the MoCA Scale
total score, possibly impact the present study. It is known that,
frequently, in studies with patients whose manual and upper limb
motor functions are compromised, items that require manual
execution, are removed. Thus, the elimination of these items can
lead to reduced validity of the cognitive scale. However, this study
pointed out the need for future research, with this same
population, with methods that use new technologies, such as
Eye Tracking, which is capable of tracking and recording eye
movements in real time.

Data need to be interpreted in relation to the country of
collection, in this case Brazil. We understand that this point
represents both a limitation and an innovative fact. Possibly the
level of assistance and accessibility existing in the Brazilian
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context, specific to the region of the city of Sdo Paulo, presented
prior to hospitalization (time of the evaluation under discussion),
negatively influenced the levels of anxiety and depression, since
the public systems are not as effective as expected. Thus, this
factor may have revealed an atypical scenario of SCl patients in
the world. On the other hand, many countries have similar and
even worse public health situations than Brazil, possibly present-
ing similar or even more negative results, with regard to the
impact of functional limitations on symptoms of Depression and
Anxiety.

Another limitation of this study concerns the correlation of pain
and sleep quality with symptoms of anxiety and depression. A
care taken in the collection of data from the electronic medical
record was the accuracy of the information, in order to ensure the
production of reliable information. Thus, it was possible to note
the existence of an overlap between the data found in clinical
practice and those collected for a robust clinical study. Thus, as
data related to pain and sleep quality were not described in a
standardized and systematic way, we chose to remove this
information from the study. Another important point to be
mentioned is the absence of measures related to pain and sleep.
Since it is a retrospective study that did not have these measures
as an evaluation objective, it is not possible to measure these two
relevant aspects for the review and discussion of the results
presented here. We believe that both measures should be part of
assessments in future studies, as they can substantially contribute
to the discussion of predictors of depression and anxiety, as well
as to the statistical models presented here. Anyway, despite a
significant limitation of the present study, the absence of these
measures does not make the results presented here unfeasible,
since several independent measures included in our models do
not have a priori relationship with the measures of sleep and pain
(such as, for example, locomotion).

Also, our study, as a cross-section study only evaluated the
patients in a single moment, specifically in the first week of
treatment. Possibly the results presented here may vary depending
on the moment of rehabilitation in which the assessment is carried
out. Importantly, in the present study, we sought to evaluate the
first week to exclude possible effects of the intervention and
characterize the phenomenon at the initial moment of rehabilita-
tion. Future studies can assess whether the predictive measures
presented here vary throughout rehabilitation and even whether
these independent measures can predict possible variations
between the initial and final moments of rehabilitation.

Lastly, it is important to highlight that the findings of the
present study, although relevant to the international scenario,
represent an assessment of a significant sample of patients with
SCl in Brazil. Thus, the results need to be interpreted with caution
regarding extrapolation to patients from other national and
international centers.

Finally, based on the results found in this study, it is imperative
to think that it is up to the rehabilitation professional to look at the
patient considering their functionality, much more than the
degree of their disability. As recommended by the ICF, consider
functionality as a “dynamic interaction between the individual’s
health condition, environmental factors and personal factors” [41].
As important as seeking the recovery of motor function, it is to
adapt and compensate for deficits, seeking to maximize functional
independence to lead individuals with SCI to reintegrate society
and potentially improve their quality of life.
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