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Access limitations and level of psychological
distress during the COVID-19 pandemic in a
geographically-limited sample of individuals
with spinal cord injury
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Elizabeth R. Felixa,b
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Objectives: Assess changes in access and psychological status during the COVID-19 pandemic in people with
spinal cord injury (SCI).
Study Design: Cohort telephone survey study.
Setting: South Florida SCI Model System (SF-SCIMS)
Participants: A convenience sample of 51 individuals with traumatic SCI who had previously completed SCIMS
Form II follow-up interviews.
Interventions: Not applicable.
Main Outcome Measure(s): Questionnaire administration included assessments of resilience, depressive
symptoms, satisfaction with life, anxiety, pain, alcohol and substance use, COVID-19 diagnoses and
symptoms, and impact of early COVID-19 community restrictions on various aspects of life.
Results: Of the individuals interviewed, 78% reported limited access to their regular activities, 40% to
healthcare information and services, 38% to personal protective equipment (PPE), 37% to food/groceries,
and 34% to medication refills. Sixteen percent of the participants had at least moderate levels of depression,
and 10% had at least moderate levels of anxiety. Statistically significant increases in depressive symptoms
(Patient Health Questionnaire 9; P = 0.004) and significant decreases in resilience (SCI-Quality of Life
Resilience subscore; P = 0.010) were found when comparing scores on measures of psychological function
at the time of the study to scores collected during the previous SCIMS Form II interview (within 2 years pre-
COVID-19).
Conclusion(s): Limitations to basic needs and face-to-face communication can exacerbate challenges in
access for persons with disabilities. Our results show increased levels of psychological distress related to
decreased access to goods and services in individuals with SCI due to the COVID-19 pandemic. The
results of this study can help the SCI community to target strategies for enhanced access, outreach, shared
information, and social support in preparation for future community health or weather emergencies.

Key words: Spinal Cord injury, COVID-19, Depression, Anxiety, Mental health

Introduction
In December 2019, the first cases of the novel corona-
virus disease 2019 (COVID-19) were reported in
Wuhan, China1 and in January 2020, the World
Health Organization (WHO) declared the COVID-19
outbreak to be a Public Health Emergency of

International Concern. Due to the rapid increase of
positive cases, most governments enforced mitigation
restrictions that limited the movement of people to
reduce the risk of transmission. Although these steps
are important to lessen the spread of this disease, they
can have both short- and long-term mental and physical
health consequences and significantly impact well-
being, particularly for vulnerable populations2 such as
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people with spinal cord injury (SCI).3 Depending on the
neurological level of injury of the person with SCI,
there are varying degrees of physiological deficits, phys-
ical limitations, and secondary health consequences,
which require specialized equipment and daily assist-
ance from caregivers that is not required in the
general population.4 Therefore, individuals with SCI,
especially those with cervical or high thoracic injuries,
compose one of the groups in society that is most vul-
nerable to the impacts of COVID-19 mitigation
measures, including social distancing, which may
convey an increased burden on both physical and
psychological health.5,6

Depressive disorders have an estimated prevalence
rate of 22% in the SCI population,7 and clinically sig-
nificant symptoms of anxiety are reported to occur in
approximately 27%.8 The prevalence and severity of
depressive symptoms and anxiety might be expected
to be increased during the COVID-19 pandemic, as
resources have become harder to acquire and social dis-
tancing continues.2 Research on the psychological
impact of mass trauma (e.g. natural disasters) suggests
that the pandemic might particularly harm the mental
health of marginalized populations who may have less
expansive social support networks.9

Understanding the effects of the COVID-19 outbreak
on the mental health of people with SCI may be just as
important as understanding its clinical features, trans-
mission patterns, and management. Thus, we under-
took the current study in a sample of individuals with
SCI in the local South Florida area to evaluate reported
limitations in access to necessary resources, changes in
psychological and physical health status during the
COVID-19 pandemic compared to data collected
before the pandemic, and to explore relationships
among resource limitations and psychological health.

Methods
Participants
Participants eligible for enrollment were aged 18 years
or older, at least one-year post-SCI, had previously con-
sented to enrollment into the South Florida Spinal
Cord Injury Model System (SF-SCIMS), as part of
the National SCIMS Database, and had completed a
SCIMS Form II follow-up interview between
February 1, 2018, and January 31, 2020 (i.e. before
COVID-19 restrictions in the US). A convenience
sample was recruited from this population of eligible
participants, with a targeted enrollment of 50 individ-
uals. Potential participants were contacted via phone
for recruitment, and a verbal informed consent

process was conducted. Institutional Review Board
approval was obtained before initiating recruitment.

Procedures
The study was initiated approximately four months
after COVID-19 restrictions were instituted in the
cities and counties making up the South Florida
region (Miami-Dade, Broward, and Monroe counties),
with recruitment beginning on August 3, 2020.
Questionnaire administration included assessments of
resilience, depressive symptoms, satisfaction with life,
anxiety, pain, alcohol and substance use, COVID-19
diagnoses and symptoms, and impact of COVID-19
on various aspects of life. Other data were extracted
from responses obtained during the most recent, pre-
pandemic, SCIMS Form II interview conducted with
the participant (between Feb. 1, 2018, and Jan. 31,
2020).

Measures extracted from pre-COVID SCIMS Form
II interview
Demographic and injury information: Data were
extracted regarding current age, time since injury,
level of injury, and self-reported sex, race, and ethnicity.
Spinal Cord Injury – Quality of Life (SCI-QOL),

short-form Resilience subscale10: The short form of
the SCI-QOL Resilience subscale includes 8 items
regarding thoughts and activities related to adaptive
responses for dealing positively with stressful life
events. The participant is asked to respond with how
often they experience each of the items, as “never,”
“rarely,” “sometimes,” “often,” or “always,” with
values assigned to each of these responses from 1 to
5, respectively. A total score is calculated, and a look-
up table is used to convert to a t-score that has been
calibrated based on data previously collected in partici-
pants with SCI.10

Patient Health Questionnaire-9 (PHQ-9)11,12: The
PHQ-9 is a validated questionnaire querying the fre-
quency of endorsement of nine symptoms associated
with clinical depression during the previous two
weeks. Each item is evaluated by the respondent as hap-
pening “not at all,” “several days (1-7 days),” “more
than half the time (8-12 days),” or “nearly every day.”
Total scores range from 0-22, with higher scores repre-
senting greater depressive symptoms. The PHQ-9 has
been widely used in several participant groups and
has specifically been validated in persons with SCI.13,14

Satisfaction with Life Scale (SWLS)15: The original
SWLS is a 5-item scale that asks participants to respond
with their degree of endorsement of each item using a 7-
category Likert-type scale from “strongly disagree” to
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“strongly agree.” It has been validated in several popu-
lations, including in individuals with TBI and SCI.16-18

One of the items in the original questionnaire, “If I
could live my life over, I would change almost
nothing,” however, has been found to reduce the
reliability of the total scores obtained from the scale
when it is administered to individuals with trauma-
related disabilities.15 Thus, the four-item version was
used to calculate a total SWLS score (range 4–28),
with higher scores indicative of greater perceived life
satisfaction.
Alcohol Use Disorders Identification Test-Concise

(AUDIT-C)19: The AUDIT-C asks three questions
about the frequency and amount of alcohol consump-
tion, with responses to each question scored on a 0–4
scale, resulting in total scores ranging from 0-12.
Higher scores generally indicate a greater likelihood
that alcohol consumption may impact the individual’s
safety.
World Health Organization – Alcohol, Smoking, and

Substance Involvement Screening Test, version 2
(WHO-ASSIST 2)20: The WHO-ASSIST 2 was devel-
oped as a screening tool to identify potential substance
abuse problems. Participants are asked the frequency of
use during the past three months of each of nine differ-
ent groups of substances.
Perceived health status: Question 1 from the Short

Form Health Survey (SF-36)21 is asked of participants
during each Form II follow-up: “In general, would
you say that your health is excellent, very good, good,
fair, or poor?” Responses were scored in an ordinal
fashion to allow for a non-parametric assessment of
changes in perceived health status.
Pain severity and interference: The participant is

asked to rate their “usual level of pain over the past
four weeks,” using an 11-point numerical rating scale
anchored at 0, for “no pain,” and 10, for “pain so
severe you could not stand it.” If the participant
responds with at least a “1” on this scale, then a
second question is asked: “During the past 4 weeks,
how much did pain interfere with your normal work,
including both work outside the home and housework
(or usual activities)?” Participants are asked to
respond by choosing one of the following: not at all, a
little bit, moderately, quite a bit, or extremely.

Measures collected during the COVID-19
pandemic study period
The same measures that were extracted from the previous
SCIMS Form II follow-up interview (above) were col-
lected during the present study to assess changes that
might be due to COVID-19 quarantine. All questions

were kept the same, except for the AUDIT-C, for
which the time frame was changed from “in the last 12
months” to “in the past 3 months.” In addition to
these measures, other variables that were collected
during the COVID-19 study period are described below.
Generalized Anxiety Disorder – 7 (GAD-7)22: The

GAD-7 assesses the presence and frequency of symp-
toms of anxiety over the last two weeks using 7 ques-
tions with responses scored from 0 to 3 and summed
for a total score (range: 0–21). Higher scores indicate
greater levels of anxiety.
COVID-19-specific questionnaire: A COVID-19-

specific questionnaire was created to target limitations
that may be of relevance to those with SCI. We reviewed
existing surveys related to people with disabilities and
articles published during COVID-19 in the general
population and used them as guidance in creating our
questionnaire.3,23-25

A set of questions were included to inquire the extent
to which access to health care information and services,
medication refills, medical equipment, transportation,
caregiver assistance, and food had been affected
during the COVID-19 pandemic compared to before.
The survey also included questions regarding whether
they had been diagnosed with the virus (including
symptom report), the ease of acquiring protective per-
sonal equipment (PPE), and changes in their financial
situation during the pandemic.
Statistical analysis: Descriptive statistics were calcu-

lated for demographic and injury characteristics, as
well as outcome variables using parametric (mean,
SD) or non-parametric (median, intra-quartile range)
methods, as appropriate. Wilcoxon signed-rank tests
were used to compare pre- vs during- COVID-19
scores/ratings for SCI-QOL Resilience, PHQ-9,
SWLS, perceived health status, pain intensity, and
pain interference as a within-subject assessment of
change. For those measures that were found to have sig-
nificantly changed during COVID-19 compared to
before COVID-19, we pursued further analyses:
Spearman’s rho was used for assessment of correlations
among the degree of change (pre- vs during-COVID-
19) and level of anxiety (GAD-7) and limitations in
access during COVID-19. In addition, because our con-
venience sample was found to be composed of 51% of
individuals approximately 1-year post-injury and 49%
of individuals between 5 and 16 years post-injury, we
performed post-hoc analyses (Mann–Whitney U-test)
to compare potential differences in change scores pre-
vs during-COVID for our outcome variables.
Significance was set at P < 0.05 for all statistical tests,
without correction for multiple tests.
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Results
Participants
Figure 1 displays the recruitment and enrollment flow
chart for the study. A total of 51 individuals who met
inclusion criteria were contacted and agreed to com-
plete the phone survey between August 3, 2020, and
September 21, 2020. Table 1 presents the demographic
and injury information for the survey respondents.

COVID-19 access limitations
Of the 51 respondents, only one had tested positive for
COVID-19 at the time of the study, though he/she
reported being asymptomatic (no fever, cough, short-
ness of breath, chest pain, diarrhea, or other

symptoms). Table 2 lists the number and percentages
of people who reported changes in access to goods or
services, daily activities, and their financial situation
due to the COVID-19 pandemic and associated restric-
tions. Many subjects reported at least some limitation in
access to necessities: 78% of participants reported
limited access to their regular activities, 40% to health-
care information and services, 38% to PPE, 37% to
food/groceries, and 34% to medication refills.

Psychological and physical health
Scores on all measures of psychological function and
severity of other health conditions at the time of the
study, and at the time of the previous Form II interview

Figure 1 Recruitment and enrollment of study participants.
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(pre-COVID-19), are reported in Table 3. Resilience
(SCI-QOL Resilience t-scores) was significantly
decreased (P = 0.010) and depressive symptoms
(PHQ-9 scores) were significantly increased (P =
0.004) compared to data collected pre-COVID-19.
However, ratings of overall satisfaction with life were
unchanged (P = 0.861). Anxiety symptoms collected
via the GAD-7 during COVID-19 revealed that 30%
of those interviewed had mild to severe anxiety.
Because no measures of anxiety are included in Form
II of the National SCIMS Database, we could not
compare pre- vs during- COVID-19 anxiety symptoms.
Instead, participants were also asked to report their

perceived change in anxiety: 51% of participants
reported they felt more anxious during the pandemic
compared to prior (8% “significantly more anxious”
and 43% “slightly more anxious”).
There were no differences in the use of alcohol

(AUDIT-C) and other substances (WHO-ASSIST 2)
when comparing pre-COVID-19 to during-COVID-19
responses across our sample. Similarly, ratings of per-
ceived health status before- vs during-COVID-19 did
not change, which was consistent with results from the
direct question asking participants to report their per-
ceived degree of change in health due to COVID-19
restrictions (21.6% said health was better, 64.3% said
health was the same, and 12.9% said health was
worse). Differences in ratings of pain intensity were not
significant, but the impact of pain on work or daily
activities was significantly decreased during COVID-19
(during-COVID-19 median = 1 (“a little bit”) vs. pre-
COVID-19 median = 2 (“moderately”); P = 0.002).

Comparison of changes in health between those
who were 1–2 years post-injury and those who
were at least 5 years post-injury
Because our convenience sample resulted in 51% of the
sample being between 1 and 2 years post-injury, and
49% being injured at least 5 years prior, we investigated
whether changes in the study outcome variables differed
between these two groups. Mann–Whitney U tests indi-
cated that there were no significant differences in the
degree of change (pre-COVID-19 vs during-COVID-
19) for any of the outcome variables of interest (resili-
ence, depressive symptoms, satisfaction with life, pain,

Table 1 Demographic and injury characteristics of study
participants.

Variable N (%)

Total 51 (100%)
Time post injury

1–2 years 26 (51%)
5–6 years 18 (35%)
15–16 years 7 (14%)

Level of injury
Thoracic or Lumbar (paraplegia) 20 (39%)
Cervical (tetraplegia) 24 (47%)
Unknown 7 (14%)

Sex
Male 48 (94%)
Female 3 (6%)

Race
White 26 (51%)
Black 24 (47%)
Other 1 (2%)

Ethnicity
Hispanic 18 (35%)
Non-Hispanic 33 (65%)

Table 2 Response frequency related to changes due to COVID-19.

“Compared to before the COVID-19 pandemic…” (n (%))

How difficult has it been to… Extremely
difficult

Somewhat
difficult

A little difficult Same Easy Not applicable

get health care info 8 (15.7%) 0 (0%) 11 (21.6%) 27 (52.9%) 2 (3.9%) 3 (5.9%)
get med refills 4 (7.8%) 0 (0%) 12 (23.5%) 29 (56.9%) 2 (4%) 4 (7.8%)
acquire PPE 4 (7.8%) 9 (17.6%) 5 (9.8%) 29 (56.9%) 4 (7.8%)
acquire medical equipment 2 (3.9%) 7 (13.7%) 8 (15.7%) 0 (0%) 13 (25.5%) 21 (41.2%)
access food/groceries/

household supplies
2 (3.9%) 7 (13.7%) 10 (19.6%) 31 (60.8%) 1 (2.0%) 0 (0%)

access transportation for med
appointments

1 (2.0%) 7 (13.7%) 4 (7.8%) 30 (58.8%) 2 (4.0%) 7 (13.7%)

How much have your daily
activities or routines changed?

Extreme
Amount

Moderate
Amount

A little No
change

Don’t know

9 (17.6%) 15 (29.4%) 16 (31.4%) 11 (21.6%) 0 (0%)

How much has contact with your
caregiver changed?

Significantly less
contact

Slightly less
contact

No
change

More
contact

Do not have a
caregiver

2 (3.9%) 5 (9.8%) 19 (37.3%) 0 (0%) 25 (49.0%)

How much has your financial
situation changed?

Significantly
worse

Moderately
worse

Slightly
worse

No
change

Improved Don’t know

3 (5.9%) 5 (9.8%) 5 (9.8%) 37 (72.5%) 1 (2%) 0 (0%)

Alvarado et al. Access limitations and level of psychological distress during the COVID-19 pandemic

The Journal of Spinal Cord Medicine 2022 VOL. 45 NO. 5704



pain impact, wperceived health status), with the excep-
tion of alcohol consumption. The group of individuals
who were 1–2 years post-injury had a greater change
in AUDIT-C scores (alcohol use) than the ≥ 5-year
post-injury group (P = 0.012). Despite the significant
difference found in the AUDIT-C change scores across
these two groups, the rate of problematic drinking was
relatively low across both groups. In the recently-
injured group (n = 26), 1 individual scored within the
hazardous drinking range (≥ 4 for men, and≥ 3 for
women) on the AUDIT-C prior to COVID-19, and 2

scored in this range during COVID-19. This trend was
reversed in those who were injured 5 or more years: of
the 25 individuals in this group, 5 fell into the hazardous
drinking range prior to COVID-19, and 4 were in this
range at the time of the study (during COVID-19).

Associations among changes in physical and
mental health and COVID-19 access and levels of
anxiety
For those measures that showed significant changes
across the full sample during COVID-19 compared to

Table 3 Psychological and physical heath pre-COVID-19 and during-COVID-19.

Variable
Pre-COVID-19 (prior Form II interview,

within 2 years of COVID-19)
During COVID-19 (Aug –

Sept 2020)
Wilcoxon signed-rank test:

Z (P-value)

SCI-QOL Resilience subscale
t-score

Mean: 55.4; SD: 8.4
Median: 53.5; IQR: 17

Mean: 51.5; SD: 8.8
Median: 50.7; IQR: 14

2.57 (0.010)a

PHQ-9 Mean: 2.3; SE: 3.1
Median: 1.0; IQR: 3

Mean: 4.2; SD: 4.3
Median: 3.5; IQR: 6

2.89 (0.004)a

Minimal depressive
symptoms N (%)

44 (86%) 30 (58%)

Mild symptoms 6 (12%) 13 (26%)
Moderate symptoms 1 (2%) 5 (10%)
Moderately-severe symptoms 0 (0%) 3 (6%)
Severe symptoms 0 (0%) 0 (0%)

SWLS Mean: 17.8; SD: 6.0
Median: 18.0; IQR: 9

Mean: 17.2; SD: 6.6
Median: 17; IQR:12

0.175 (0.861)

GAD-7 NA (not collected) Mean: 3.3; SD: 4.6
Median: 1; IQR: 5

NA

None or minimal symptoms 36 (71%)
Mild symptoms 10 (20%)
Moderate symptoms 3 (6%)
Severe symptoms 2 (4%)

AUDIT-C Mean: 1.2; SD: 1.8
Median: 0; IQR: 2

Mean: 1.3; SD: 1.8
Median: 0; IQR: 3

0.452 (0.651)

No problem 49 (96%) 48 (94%)
Hazardous drinking or abuseb 2 (4%) 3 (6%)

WHO-ASSIST 2c

Tobacco use 8 (16%) 6 (12%)
Cannabis 11 (22%) 10 (20%)
Sedatives 2 (4%) 3(6%)
Opioids 1(2%) 4(8%)
Other 1(2%) 1(2%)

Pain severity Mean: 5.0; SD: 3.0
Median: 6.0; IQR:3

Mean: 4.4; SD: 3.3
Median: 5.0; IQR:7

0.842 (0.400)

Pain interference with work or
daily activities

Mean: 1.8; SD: 1.3
Median: 2; IQR: 2

Mean: 1.2; SD: 1.2
Median: 1; IQR: 2

3.10 (0.002)a

Perceived health status Mean: 2.7; SD: 0.77
Median: 2; IQR: 1

Mean: 2.7; SD:1.0
Median: 3; IQR: 1

−0.102 (0.919)

Excellent 4 (7.8%) 6 (11.8%)
Very good 11 (21.6%) 13 (25.5%)
Good 30 (58.8%) 22 (43.1%)
Fair 6 (11.8%) 8 (15.7%)
Poor 0 (0%) 2 (3.9%)

ap < 0.05.
bhazardous drinking: AUDIT-C score ≥ 4 for men, AUDIT-C score ≥ 3 for women.
cBecause reported prevalence and frequency of use was low, data are presented for the total number of people who endorsed any
use ≥ 1 during the past 3 months.; Cocaine, amphetamines, inhalants, and hallucinogens were not reported as being used either
before or during-COVID by any participants (0%), thus these substances were not listed in the table.

Alvarado et al. Access limitations and level of psychological distress during the COVID-19 pandemic

The Journal of Spinal Cord Medicine 2022 VOL. 45 NO. 5 705



before COVID-19 (PHQ-9, SCI-QOL Resilience, and
pain interference ratings), we assessed their association
with participants’ reports of access limitations due to
COVID-19 restrictions (Table 4). Increases in PHQ-9
scores were significantly associated with symptoms of
anxiety (GAD-7) and greater reported limitations in
access to health care information and services, PPE,
food/groceries, and changes in daily activities, but not
with access to medication refills, transportation, or
caregiver services. Decreases in SCI-QOL Resilience
subscores were significantly associated with difficulties
in access to food/groceries, but none of the other
access variables queried, or to anxiety. Changes in the
impact of pain on work or activities were significantly
correlated with access to transportation.

Discussion
Currently, there is limited information on the impact of
COVID-19 and social distancing/isolation on vulner-
able populations, such as individuals with SCI. To
our knowledge, this is the first study that has compared
“baseline” (i.e. pre-COVID-19 pandemic) and current
(i.e. during COVID-19 pandemic) measures of mental
health in individuals with SCI. In addition, the ques-
tions included in our survey provide valuable infor-
mation about associations between access to
necessities and mental health during the current
COVID-19 pandemic. This information can help
provide better care and support to individuals with an
SCI during this time and better prepare the SCI com-
munity to lessen the impact of future public health
emergencies on psychological health.
We found that 33.3% and 23.5% of individuals in

our geographic and time-limited study sample
reported at least some increased difficulty in accessing
medical supplies and transportation. This is similar to
the results of Stillman et al.,3 who reported that 42%
and 21.3% of their sample of individuals with SCI had
concerns about access to these necessities during
COVID-19.
Our study also reported difficulty in obtaining health

care information (37.3%), medication refills (31.3%),
access to food/groceries/household supplies (37.2%),
and PPE (35.2%). These limitations may be explained
by shortages of supplies,26 decreased availability of
medical appointments,27,28 price surges, and limitations
on in-person interactions that are needed to acquire
these supplies. For those individuals who reported
extreme difficulties in accessing health care information
(15.7%), medication refills (7.8%), and medical equip-
ment (3.9%), these barriers to access represent poten-
tially life-threatening situations.Ta
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Compared to previous epidemics and environmental
disasters, this pandemic has been predicted to result in
high levels of anxiety and depression.27 Despite our
small sample size, we found both significant increases
in depressive symptoms and significant decreases in
resilience, suggesting convergent validity across these
measures and likely reflect a true change in psychologi-
cal function across the target population. The impact of
these changes, however, was not mimicked by signifi-
cant changes in scores on the Satisfaction With Life
Scale. This may be due to insufficient sensitivity of the
SWLS to short-term changes, or due to its only moder-
ate association with mental health/mood when assessed
in the SCI population.18 Levels of anxiety and depressive
symptoms in individuals with SCI in the South Florida
region during the time of social isolation are similar
to those that have been reported in the general popu-
lation during the same period of COVID-19 social
isolation. Studies from the United States, China, and
Australia28-30 have reported moderate-to-severe depress-
ive symptoms in 16.5% to 22.1% of the general popu-
lation during COVID-19, similar to the 16% of our
sample that fell into these depressive categories. This
was complemented by our finding that the severity of
depressive symptoms was significantly higher when
testing within-subject changes in PHQ-9 scores during
the pandemic compared to pre-pandemic scores (P =
0.004). When examining potential reasons for changes
in psychological status during the COVID-19 pandemic,
we found several significant correlations indicating that
increased restriction to access (healthcare information
and services, food, PPE, normal activities) may have
impacted depressive symptoms.
With regard to anxiety, studies in the general popu-

lation have reported 14%, 20.5%, and 28.8%28–30 of
people with moderate-to-severe anxiety symptoms
during this time of COVID-19 mitigation measures,
whereas only 10% of our sample had anxiety that fell
into the moderate-to-severe range. The lower levels of
anxiety in our sample of individuals with SCI may rep-
resent a higher baseline level of flexibility in people after
an SCI, as they have had to adapt to many changes and
access limitations in their life due to their physical dis-
ability. Thus, the additional impact of stressors due to
COVID-19 may not impart the same level of anxiety
that it does in the general population.
Results of the statistically significant decreased levels

of resilience compared to pre-pandemic levels in our
sample are not surprising given the operational defi-
nition of resilience that was used to develop the SCI-
QOL Resilience subscale. Resilience was defined as
“the process of successfully adapting to significant

sources of stress or trauma, facilitated by an individ-
ual’s psychological resources, life experiences, and
environment”.10,31 Thus, decreases in resilience may
be thought of as resulting from the decrease in psycho-
logical resources (i.e. increased depressive symptoms)
and the reduction in environmental supports (e.g.
decreased access to health care information, access to
food/groceries) that occurred during the COVID-19
pandemic. In our assessments of alcohol (AUDIT-C)
and other substance use (WHO-ASSIST2), we did not
find increases in consumption of most substances
during COVID-19 compared to before COVID-19,
with an exception for opioids, which was reported by
1 person before the pandemic, and increased to 4
people during COVID-19. In recent data reported by
the CDC, 13.3% of individuals in the general popu-
lation started using or increased the use of, different
substances as coping mechanisms during the pan-
demic.32 Our results suggest that individuals with SCI
may not be as likely to increase substance and alcohol
use as that reported for the general population.
However, despite low levels of alcohol use overall in
our sample, there was a small, but significantly greater
increase in alcohol use for more newly injured individ-
uals compared to those injured 5 or more years.
With regard to chronic pain and its impact, a signifi-

cant change in pain intensity rating was not found, but
a significant decrease in pain interference on work or
usual activities (P = 0.002) was found. Given the tight
link between chronic pain and psychological function,33

it is somewhat unexpected that severity of pain did not
increase during the pandemic compared to before. In
fact, the impact of pain on work or activities signifi-
cantly decreased during this time of heightened psycho-
logical distress. Unfortunately, questions directly
addressing the reasons for changes in pain impact
were not collected in this study. Possible explanations
for these findings are that activities outside of the
home were limited, which may have mitigated the
impact of mood to increase some types of pain (e.g.
that due to muscle strain or overuse), and, further,
that because individuals may have engaged in less
work or were able to work from home, the perceived
impact of pain on this activity was reduced.
Overall, results from this study contribute to the

understanding of psychological health related to the
COVID-19 pandemic and its impact on access to
basic needs in the SCI population. However, the
interpretation of these results should be considered
with several limitations in mind. First, the small
sample size (n = 51), with a higher percentage of
males (94%) than is representative of the general
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population of individuals with SCI in the US (78%),34

and the restricted geographic area (South Florida),
limits the generalizability of our results. While the
small sample size may have limited our ability to
detect changes for some measures due to reduced stat-
istical power (increased probability of Type II error),
we were still able to show changes in depressive symp-
toms and resilience and relate these changes to limit-
ations in access to necessary supplies, information,
and activities. Second, we collected data during a
small snapshot of time, between 8/3/2020 and 9/21/
2020, which clearly limits the implications of our
study, but were necessary given the uncertainty of the
duration of the imposed restrictions. Since the time of
our interviews, the COVID-19 pandemic has continued
to impose limitations in daily life, and this long dur-
ation of at least moderate social isolation may further
impact psychological health to a greater extent than is
reported here. Limited information about COVID-19
risk and management for persons with SCI had been
made available to consumers and it is unclear whether
those with SCI felt at high risk.6 Fourth, some of the ques-
tions that were used to assess perceived changes in daily
activities and contact with caregivers did not have
balanced response categories, with more response
options geared toward negative responses. This may
have unintentionally biased participant responses.
Finally, the use of a convenience sample introduces a
bias in reporting. It is possible that individuals who had
more psychological difficulties during the period of the
study were less likely to answer their phones and thus
we could not obtain data from them. Consequently, our
results may reflect an under-reporting of the severity of
the impact that the COVID-19 epidemic has had on the
well-being of individuals in the SCI community.
The COVID-19 virus created an unexpected social

situation that many people have never experienced
before. Limitations to basic needs and face-to-face com-
munication exacerbated challenges in access for persons
with disabilities. Our results show increased levels of
depression and decreased levels of resilience compared
to pre-pandemic levels in individuals with SCI. The
results of this study can help the SCI community recog-
nize the need for enhanced access, outreach, information,
and social support during this time and in preparing for
emergencies, epidemics, and natural disasters in the
future. To meet these needs, infrastructure aimed at
enabling the rapid rollout of telehealth and internet-
based support group services and at acquiring and distri-
buting healthcare supplies (e.g. gloves, catheters, medi-
cations, PPE), should be developed within local
communities to better serve their vulnerable populations.
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