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Abstract Objective: To examine the association between anxiety symptoms, depression symp-
toms, and life satisfaction 1 year after SCI.
Design: Cross-sectional analysis of data from the SCIRehab Project. A linear regression model
estimated the association between anxiety symptoms and life satisfaction and tested the mod-
erating effect of depression symptoms on the association between anxiety symptoms and depres-
sion symptoms with an interaction term.
Setting: Six rehabilitation facilities across the United States.
Participants: A total to 940 persons older than 12 years who received inpatient spinal cord injury
(SCI) rehabilitation between 2007 and 2009 were followed up 1 year post injury (n=940).
Interventions: None
Main Outcome Measures: Life satisfaction 1 year after SCI measured via the Satisfaction With
Life Scale.
Results: Unadjusted analyses showed anxiety symptoms were associated with decreased life satis-
faction for individuals with SCI. In adjusted analyses, anxiety symptoms were not associated with
life satisfaction. In adding an interaction term, anxiety symptoms were associated with 2 points
lower life satisfaction holding the other variables constant (P=.02). There was a moderating effect
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of depression symptoms on the association between anxiety symptoms and life satisfaction. Persons
with anxiety symptoms had lower life satisfaction scores at lower levels of depression symptoms but
higher life satisfaction scores at higher levels of depression symptoms than persons with no anxiety.
Conclusions: In clinical settings, both anxiety and depression symptoms should be monitored,
measured, and treated together to optimally improve life satisfaction for persons with SCI. Prior-
itizing interventions known to have transdiagnostic effects may achieve the best results.
© 2022 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
While spinal cord injury (SCI) has negatively affected life
satisfaction largely because of decreased community partic-
ipation,1-4 it also results in reduced psychological well-
being, including elevated anxiety and depression.5 Studies
suggest that 22% of persons with SCI experience symptoms
of depression and almost 30% experience symptoms of anxi-
ety,4,6-8 which is much higher than the general population.
At 1 year post SCI, approximately 30% have clinical anxiety
and depression without significant improvement 2 years post
injury.6 This lack of improvement in psychological distress
for persons with SCI can contribute to long-term poor quality
of life and/or chronic psychological dysfunction.9,10

Compared with persons without SCI, persons with SCI
have higher levels of both anxiety and depression as well as
more anxiety than depression4,6,7; anxiety is understudied
relative to depression among persons with SCI.11 In a nation-
ally representative survey of persons without SCI, research-
ers examined the relationship between anxiety and life
satisfaction and found a moderately negative correlation
between anxiety and life satisfaction, a negative correlation
between depression and life satisfaction, and a very strong
positive correlation between anxiety and depression.12

Life satisfaction and the prevalence and severity of anxiety
and/or depression have been explored separately in the popu-
lation with SCI.6,9,11,13-19 While life satisfaction has been asso-
ciated with mental health concerns,20 prior research on
depression and/or anxiety generally has not considered life
satisfaction.13,21,22 However, 1 study in Sweden found higher
levels of anxiety and depression associated with decreased life
satisfaction in a mailed survey of this population (n=191).22

This study builds on cross-sectional findings22 by examin-
ing the association of anxiety symptoms, depression symp-
toms, and life satisfaction together 1 year after SCI using
data from the SCIRehab Project. We hypothesized a moder-
ate positive association (eg, Headey et al.12) between anxi-
ety symptoms and life satisfaction scores 1 year after SCI.
Our secondary hypothesis was that depression symptoms
would moderate the association between anxiety symptoms
and life satisfaction. The interaction between anxiety and
depression symptoms was tested because of the strong rela-
tionship between anxiety and depression.12
Methods

Data source and sample

This study included data from the SCIRehab Project on indi-
viduals older than 12 years consecutively admitted for
inpatient SCI rehabilitation at 6 facilities across the United
States between 2007 and 2009 and followed up 1 year post
injury (n=1376).23 At 1 year post injury, 58 had died and 147
were lost-to-follow-up. Individuals missing data for life sat-
isfaction (n=186), anxiety (an additional n=30), and depres-
sion (n=15) were excluded, yielding an effective sample of
940 participants with complete data. The SCIRehab Project
received Institutional Review Board approval at each site
and all participants provided consent. This study using dei-
dentified data was deemed Institutional Review Board
exempt.

Measures

Outcome: life satisfaction
The outcome variable was life satisfaction 1 year after SCI. It
was measured via the Satisfaction With Life Scale, a 5-ques-
tion instrument using a 7-point Likert scale, ranging from
1=strongly disagree to 7=strongly agree.20 Values were
summed for a range from 5-35.20 A score of 20 represents
the neutral point, 5-9 indicates extreme dissatisfaction with
life, 10-14 indicates dissatisfaction with life, 15-19 indicates
slight dissatisfaction with life, 21-25 indicates slight life sat-
isfaction, 26-30 indicates satisfaction with life, and 31-35
indicates extreme satisfaction with life.20 The reliability of
this scale has been adequate for persons with SCI.24

Exposure: anxiety
The exposure of interest was anxiety symptoms 1 year after
SCI. It was measured via the Generalized Anxiety Disorder
(GAD)-2 assessment,25 an ordinal scale with 4 categories:
“not at all,” “several days,” “more than half the days,” and
“nearly every day.” Participants answered about the past 2
weeks, “. . . how often have you been bothered by feeling
nervous, anxious or on edge?” and “. . . how often have you
been bothered by not being able to stop or control worry-
ing?” A conservative combined score of ≥2 indicated clini-
cally significant anxiety.25,26 The GAD-7 is commonly used in
research for persons with SCI,27 but the GAD-2 has not been
validated in the population with SCI. Both the GAD-7 and
GAD-2 have acceptable reliability and validity in the primary
care setting.25, 28

Moderator: depression
Depression symptoms, measured by the Patient Health Ques-
tionnaire (PHQ-9) 1 year after SCI, was considered as a mod-
erator because of its strong association with anxiety.6,11-14

The PHQ-9 is a 9-item self-report measure with scores from
0=not at all to 3=nearly every day (total range, 0-27).29 Lev-
els of depression severity are categorized as Minimal (0-4),
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Mild (5-9), Moderate (10-14), Moderately Severe (15-19), or
Severe (20-27).23, Psychometric properties of the PHQ-9
were acceptable for persons with SCI.29
Covariates
Covariates included sex (male, female), age at injury (12-19,
20-29, 30-39, 40-49, 50-59, 60-69, 70-79, ≥80 years), race/
ethnicity (White, Black, Hispanic, Asian/Pacific Islander,
Other), highest education level completed at injury (<high
school, high school, >high school, other), neurologic
impairment at rehabilitation admission measured by the
American Spinal Injury Association Impairment Scale (AIS)
grades A-E,30 and Rasch transformed Motor and Cognitive
FIMs at rehabilitation admission (18-item total clinician rat-
ing of care burden).31
Statistical analyses

Background characteristics of the population were com-
pared between participants with and without 1 year follow-
up data. For the sample with data, life satisfaction scores
were examined by anxiety and by depression symptoms sep-
arately. Then, a 1-way analysis of variance estimated the
association between life satisfaction by anxiety level to
examine if anxiety should be treated as a dichotomous or
categorical variable. Next, linear regression models esti-
mated the association between anxiety symptoms (yes/no)
and life satisfaction (continuous).12 These analyses began
with unadjusted models followed by models adjusting for
sex, age, race/ethnicity, education, and depression (contin-
uous). Then, models added AIS and FIM. Finally, to test the
moderating effect of depression on the association between
anxiety and depression symptoms, an interaction term was
added between anxiety and depression symptoms to explore
whether life satisfaction scores varied at differing levels of
anxiety and/or depression. A sensitivity analysis was per-
formed to examine levels of low anxiety vs high anxiety
Fig 1 Unadjusted association between severity of depression and
Data from the SCIRehab Project (n=940).
symptoms by conducting a final model with a revised mea-
sure of anxiety (ie, low anxiety GAD-2 score=2-3, high anxi-
ety GAD-2 score=4-6). Analyses were conducted in Stata
version 16.32 Values of P≤.05 were considered statistically
significant.
Results

Participant characteristics of those with and without 1-year
follow-up data are summarized in table 1. The sample was
primarily male, White, with high school education, and
more than half the sample was younger than 29 years old.
There were significant differences between persons with
and without 1 year follow-up data for age, education, and
motor/cognitive FIM. Persons with 1-year follow-up data
tended to be slightly older and more educated with higher
motor/cognitive scores vs those with no follow-up data.
Twenty-four percent of the sample experienced elevated
symptoms of anxiety. Average § SD depression score was
4.5§4.9. The average life satisfaction score was neutral
(20.8) (see
table 1).

Life satisfaction scores were lower for persons with anxi-
ety symptoms (vs none) and decreased as levels of depres-
sion symptoms increased (table 2). The unadjusted linear
regression model established having anxiety symptoms was
related to lower life satisfaction compared with persons
with no anxiety symptoms (b=�4.4; P<.001). In a linear
regression model adjusting for sex, age, race/ethnicity, edu-
cation, and depression, anxiety symptom level was not sig-
nificantly associated with life satisfaction (b=�0.1; P=.86),
while depression symptoms were significantly associated
with
life satisfaction (b=�0.7; P≤.001). In adding AIS and FIM,
anxiety remained nonsignificant, and depression remained
significant (b=�1.5; P=.53; b=�0.7; P≤.001, respectively)
(appendix 1).
anxiety level for life satisfaction scores among persons with SCI.



Table 1 Characteristics of participants with SCI in the SCIRehab Project and those without 1-year follow-up data

Characteristic Those With Data
(N=940)

Those With Incomplete
Data/Lost to Follow-up (n=436)

P Value

n (%) n (%)

Age (y) <.001
12-19 106 (11.28) 94 (21.56)
20-29 263 (27.98) 115 (26.38)
30-39 163 (17.34) 53 (12.16)
40-49 162 (17.23) 63 (14.45)
50-59 137 (14.57) 46 (10.55)
60-69 76 (8.09) 40 (9.17)
70-79 27 (2.87) 18 (4.13)
80+ 6 (0.64) 7 (1.61)

Sex .591
Female 184 (19.57) 80 (18.35)
Male 757 (80.43) 356 (81.65)

Race and ethnicity .138
White 672 (71.49) 308 (70.64)
Black 203 (21.60) 88 (20.18)
Hispanic 20 (2.13) 20 (4.59)
Asian/Pacific Islander 23 (2.34) 8 (1.83)
Other 23 (2.45) 12 (2.75)

Highest level of education completed at injury* <.001
<High school 147 (15.64) 120 (27.52)
High school 469 (49.89) 178 (40.83)
College 252 (26.81) 75 (17.20)
Other 72 (7.66) 63 (14.45)

Neurologic impairment at rehabilitation admissiony .065
A 444 (47.23) 237 (54.36)
B 156 (16.60) 71 (16.28)
C 183 (19.47) 71 (16.28)
D 157 (16.70) 57 (13.07)

FIMs at rehabilitation admissionz

Motor 23.59 (0.53) 21.42 (0.79) .011
Cognitive 69.34 (0.64) 67.06 (0.98) .021

Anxiety 1 y after SCIx

No anxiety 713 (75.85) −
Anxiety 227 (24.15) −

Life satisfaction 1 year after SCIz

20.81 (0.25) −
Depression 1 y after SCI .394

Minimal 582 (61.85) 84 (64.84)
Mild 223 (23.70) 24 (18.75)
Moderate 83 (8.82) 10 (7.81)
Moderately severe 37 (3.93) 9 (7.03)
Severe 16 (1.70) 2 (1.56)
* College includes associate, bachelor’s, master’s, doctorate. Other includes other and unknown.
y No participants presented with neurologic impairment E.
z Mean (SE) presented.
x Scores of ≥2 on the GAD-2. Scores of 3=131 (13.94%), scores of 4=83 (8.83%), scores of 5=47 (5.00%), scores of 6=33 (3.51%).
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Then, in adding an interaction term to the model
between anxiety and depression symptoms, having anxiety
symptoms became significantly associated with lower life
satisfaction scores (b=�1.9; P=.02), as were depression
symptoms (b=�0.8; P≤.001) and the interaction between
the 2 (b=0.3; P=.01). Persons with no anxiety symptoms had
higher levels of life satisfaction at low levels of depression
symptoms. Around a depression score of 7, indicating mild
depression,33 persons with anxiety symptoms had higher life
satisfaction scores despite higher scores for depression vs
persons with no anxiety at the same level of depression (fig
1). This model explained 29% of the variance in life satisfac-
tion. The final model comparing low with high levels of anxi-
ety symptoms showed that there were significantly lower
life satisfaction scores for persons with low levels of anxiety
(b=�2.0; P=.04) but not for those with high levels of anxiety
(b=�1.9; P =.24; interaction term (b=0.3; P=.02). There was
not collinearity with symptoms of depression and anxiety;



Table 2 Life satisfaction scores by anxiety and depression
symptoms for participants with SCI in the SCIRehab Project
(n=940)

Mean (SE)

Anxiety 1 y after SCI
No anxiety 21.87 (0.28)
Anxiety 17.46 (0.49)

Depression 1 y after SCI
Minimal 23.05 (0.29)
Mild 19.02 (0.47)
Moderate 15.64 (0.78)
Moderately severe 13.11 (1.02)
Severe 8.94 (0.99)
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the correlation between anxiety and depression symptoms
was 0.6.
Discussion

Data from the SCIRehab Project, including persons who
received inpatient rehabilitation for SCI between 2007 and
2009, showed that anxiety symptoms were significantly asso-
ciated with lower life satisfaction when considering its inter-
action with depression, particularly for those with low levels
of anxiety symptoms. In the literature, a higher level of anx-
iety was associated with lower levels of life satisfaction.12,19

Anxiety and depression are highly interrelated.6,11-14 We
found about a quarter of persons had elevated levels of anxi-
ety 1 year after SCI, and 14% had levels of moderate depres-
sion symptoms or more. While the proportion of persons
with elevated anxiety symptoms was similar to the litera-
ture,6 levels of depression symptoms were lower.

This study indicated that depression symptoms moder-
ated the association between anxiety symptoms and life sat-
isfaction. This phenomenon was echoed in the literature,
with chronic high depression emerging as a pattern but not
chronic high anxiety, showing that resilient persons with SCI
had fewer quality of life issues, greater acceptance and
fighting spirit, and less coping through behavioral disengage-
ment.9 Our findings highlight the importance of anxiety and
depression, the 2 most common psychological pathologies
after SCI,6,16,17,34 in relation to life satisfaction. Persons
with SCI have higher levels of both anxiety and depression
than able-bodied controls without SCI.11 Life satisfaction
scores have been correlated with other mental health issues
and found to predict of future behaviors such as suicide
attempts.20

The research literature demonstrates that depression and
anxiety are highly comorbid conditions,35 although research in
persons with SCI tends to focus on depression rather than anxi-
ety. Yet, anxiety is prevalent, maybe even more so than major
depression.36 Our results suggest that in persons with SCI,
depression and anxiety interact in ways that influence life satis-
faction. One implication is that clinicians caring for persons with
SCI should measure both anxiety and depression to capture psy-
chological distress. Moreover, when treating people with anxiety
or depression, using principles of measurement-based care,37

both anxiety and depression should be monitored because it
may be important to reduce both anxiety and depression to opti-
mally improve satisfaction with life. Fortunately, both medical
and psychosocial treatments for depression also tend to have
antianxiety effects.38 For example, selective serotonergic reup-
take inhibitor medications are effective for both anxiety and
depression. Similarly, cognitive behavior therapy and behavioral
activation for depression include strategies that also reduce anx-
iety and avoidance. Given these conditions frequently co-occur,
it may be prudent to prioritize interventions that are known to
have transdiagnostic effects39,40 and to measure response to
treatment in both symptom domains, anxiety and depression, to
achieve the greatest effects on life satisfaction.

Study strengths and limitations

While the SCIRehab data are a longitudinal and comprehensive
cohort containing detailed information regarding postacute
rehabilitation services and follow-up data collected via patient
interview, it was collected between 2007 and 2009. Therefore,
the participants who received inpatient rehabilitation may not
represent all persons with SCI today. There may be differences
in historical context (eg, changes in rehabilitation treatment,
awareness of ableism, COVID-19, suicidal norms). Those persons
lost to follow-up included those who were younger, had less
education, and had lower motor/cognitive FIM scores. These
persons might have had more difficulties with anxiety and
depression and, therefore, elevated anxiety and depression
scores. Further, we did not have information about preinjury
psychiatric history. The SCIRehab Project questionnaire only
measured 2 of the 7 GAD questions over 2 weeks and may over/
underestimate anxiety presence.25 We acknowledge that this
study did not use diagnostic criteria for anxiety or depression;
it has only measured the symptoms of the disorders. Addition-
ally, statistical significance does not always translate to clinical
significance. For example, a 2-point difference on the life satis-
faction scale may only be important clinically for some individu-
als. While several key demographic data were included, there
may be other factors important for the association between
anxiety and life satisfaction such as preinjury substance use.41
Conclusions

In conclusion, this study found that level of anxiety symp-
toms was a significant predictor of life satisfaction level
when considering the interaction between anxiety symp-
toms and depression symptoms using a well-established
cohort of persons with SCI. In other words, depression and
anxiety symptoms interact in ways that can adversely influ-
ence life satisfaction for persons with SCI, which may be
especially important for persons experiencing low levels of
anxiety symptoms. These findings are consistent with stud-
ies conducted with persons without SCI.12 Among persons
with SCI, depression may be more debilitating than anxi-
ety.9 Future research should continue to examine the com-
plex relationship between anxiety, depression, and life
satisfaction in the population with SCI. When addressing
life satisfaction among persons with SCI in clinical settings,
both anxiety and depression should be monitored, mea-
sured, and treated because it may be important to reduce
both anxiety and depression to optimally improve satisfac-
tion with life.35−37
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