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Abstract

Study design Cross-sectional survey.

Objective To assess quality of life (QOL) and the predictors of QOL in people with spinal cord injury (SCI).

Setting Shanghai Yangzhi Rehabilitation Hospital, Mainland China.

Methods Three hundred adult participants with SCI completed standardized self-report measures. The study assessed QOL,
demographic and injury variables, psychological factors and community participation. Psychological factors included
resilience, post-traumatic growth, post-traumatic stress disorder, anxiety and depression. Descriptive analyses were used to
calculate the QOL, psychological outcomes, and community participation scores. The relationship between all the factors
was examined using Pearson correlation analysis. Regression analyses were performed to determine the independent
predictors of QOL.

Results The mean range of items for four domains of QOL was from 3.0 to 3.2. Resilience and post-traumatic growth
showed significant positive relationships with each domain of QOL (range of r from 0.26 to 0.53, p <0.01). Post-traumatic
stress disorder, anxiety, and depression showed negative relationships with each domain of QOL (range of r from —0.67 to
—0.27, p <0.01). Community participation showed weak significant relationships with three domains of QOL. Participants’
self-reported perception of environmental barriers and the five psychological outcomes were the most significant predictors
of QOL. Community participation did not show any predictive effect.

Conclusions The QOL of people with SCI in Mainland China needs improvement. Many factors influence QOL, especially
psychological outcome variables. Promoting mental health in individuals with SCI is critical to improving overall QOL.

Introduction

Spinal cord injury (SCI) is becoming a more common cause
of long-term disability. It results in decreased quality of life
(QOL) due to body activity and participation limitations [1].
SCI is a low-prevalence condition, but there are more than 1
million people in Mainland China currently living with a
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SCI. The number of people who sustained SCI is growing at
a rate of ~120,000 new cases every year [2]. How to pro-
mote the QOL of this group has become an urgent task for
the Department of Health in China.

QOL is defined by World Health Organization (WHO)
as “an individual’s perception of their position in life, in
the context of the culture and value systems in which they
live, and in relation to their goals, expectations, standards,
and concerns” [3]. Clinicians can use QOL analysis to
understand whether an individual with SCI is living well,
and proper QOL assessment is vital for individuals with
SCI, as it can contribute to developing better interventions
and plans of care for these individuals. Previous studies
have used the life satisfaction questionaire, the medical
outcomes study short form (SF-36), and the World Health
Organization Quality of Life Scale Brief Version
(WHOQOL-BREF) questionnaire to assess the QOL of
people with SCI [1, 4, 5]. The WHOQOL-BREF is a
commonly utilized measure of QOL and is available in ~40
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different languages [6, 7]. Its purpose is to provide a direct
comparison between people with different health states
and cultural settings. The official Chinese version of
WHOQOL-BREF was developed and formally approved by
the WHOQOL Group in 1999 and for this study we chose
the WHOQOL-BREF to assess the QOL of people with
SCI. Therefore, the first purpose of current study
was to explore the QOL of people with SCI in Mainland
China.

QOL is a complicated concept and can be affected by
many factors. Several studies have confirmed that some
socio-demographic and psychological factors are strongly
correlated with QOL [1]. Researchers have observed strong
correlations between environmental factors and QOL in
people with SCI [8]. Environmental factors include general
accessibility and opportunities for employment [8]. Com-
munity participation is considered an indicator of rehabili-
tation outcomes. Participation in the home and in leisure
activities has been shown to have a positive effect on QOL
[3]. Literature supports the finding that people with SCI can
increase their overall wellbeing through satisfactory social
participation [9]. The second purpose of this study was to
assess the predictive quality of the factors that can affect
QOL. Researchers have proposed that successful rehabili-
tation should incorporate physical, social, and psychologi-
cal components [10]. We hypothesize that the psychological
variables and community participation have significant
impacts on QOL.

Methods
Participants and procedures

The research proposal received ethical approval from the
ethics committee of Tongji University and Shanghai
Yangzhi Rehabilitation Hospital. Inclusion criteria for par-
ticipants included: (a) SCI caused by traumatic injury, (b)
aged between 18 and 65 years old, and (c) lived with the
injury for at least 6 months.

Individuals with a head injury or communication dis-
order were ineligible. Shanghai Yangzhi Rehabilitation
Hospital’s ‘halfway house’ project provided the partici-
pants. Project ‘halfway house’ is a government-supported
program that provides rehabilitation training for free.
Researchers asked those participants who agreed to par-
ticipate in the study to complete the survey soon after
admission to the rehabilitation hospital’s halfway house,
in order to capture information on their perceptions before
the rehabilitative activities began. There were 320 indi-
viduals invited to complete the questionnaire between
March 2015 and December 2017. Excluding 20 invalid
questionnaires, the final sample of the study was 300.
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Measures

The participants provided demographic data (e.g., age,
education, marital status, religion) and injury characteristics
(e.g. cause of injury, length of time since their injury).
Participants’ self-report about environmental barriers was
assessed using a 5-point Likert scale, from 1 for unrestricted
to 5 for extremely restricted.

Quality of life

The mainland Chinese version of the WHOQOL-BREF
consists of 28 items; 26 standard items from the original
WHOQOL-BREF supplemented by two items that are
unique to China [11]. The original Chinese developers
recommended these two culturally specific items “Does
family friction affect your life?” and “How is your appe-
tite?”, which are not included in any domain score to
maintain the comparability with the standard WHOQOL-
BREF. The two additional items were not used in this study
[11]. The WHOQOL-BREF questionnaire in this study
consists of only the original 26 items. Items 1 and 2 assess
an individual’s overall perception of QOL and health,
respectively. The remaining 24 items are grouped into four
domains: physical (7 items), psychological (6 items), social
relationships (3 items), and environment (8 items). Each
item is rated on a 5-point Likert scale. The responses are
scaled in a positive direction. The mean score of the items
within each domain was used to calculate the raw score.
Raw scores were then transformed to a 0—100 scale using a
transformation formula [Formula= (raw scores—4)(100/
16)]. A higher score reflects a better QOL. Cronbach’s a of
QOL was 0.952 in this study.

Psychological outcomes

The researchers investigated five common psychological
outcome variables. Positive psychological outcomes inclu-
ded measures of resilience and post-traumatic growth
(PTG). Post-traumatic stress disorder (PTSD) symptoms,
anxiety, and depression were chosen as the indicators of
psychological morbidity for the current sample. The
inventories used in this study were the same as those in our
previous study [12].

Community participation

The Craig Handicap Assessment and Reporting Technique
Short Form (CHART-SF) follows the WHO’s model of
handicap dimensions [13]. It consists of 19 questions cov-
ering Physical Independence, Cognitive Independence,
Mobility, Occupation, Social Integration, and Economic
Self-Sufficiency. Each of the six subscale scores, ranges
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from O (complete handicap) to 100 (no handicap). The
CHART-SF has demonstrated adequate reliability (test—
retest reliability coefficient =0.93) and validity (e.g., 0.83
correlation between subject and proxy reports) among
individuals with SCI [13]. The cognitive independence
domain was deleted because none of the participants had
cognitive problems. Economic self-sufficiency was also
deleted because most participants did not like to talk about
their economic status to other people. Some people found it
difficult to estimate the family income. Thus, four domains:
physical independence, mobility, occupation, and social
integration were assessed. Cronbach’s a of CHART-SF was
0.82 in this study.

Statistical analysis

SPSS version 22.0 was used for the analysis of data. All
data were entered into the SPSS database by two people
on different machines. The descriptive analysis included
the means and standard deviations of the main variables.
Pearson correlations were used to examine potential
relationships within the data, primarily between the
demographic and injury characteristics with the four
domains of QOL. This analysis was to identify potential
covariates. Then, Pearson’s correlation coefficients were
calculated to determine the correlations of the five psy-
chological variables and community participation with
four domains of QOL. Secondly, hierarchical linear
regressions were performed. We used the social demo-
graphic data, psychological outcomes and community
participation as predictor variables and all four domains of
QOL, excluding items 1 and 2, as outcome variables.
Hierarchical multiple regression (HMR) analysis was used
to determine incremental variance that can be accounted
by each predictor set in the analysis. Only the factors that
were found to be correlated with QOL were included in
the regression. The ‘enter’ method was used for all steps.
Cronbach’s alpha coefficients were calculated for all
scales. All statistical tests were two-tailed with an alpha
level of 0.05. A p-value <0.05 was considered to be sta-
tistically significant.

Results
Participant characteristics

The mean age at the time of the study was 45.69 years (SD,
12.87; range, 18-65) and the mean age at injury was 33.80
(14.28, range, 3-64). The demographic and injury char-
acteristics of the study population (N = 300) are presented
in Table 1.

Table 1 Demographic and injury-related characteristics (N = 300)

Characteristics N (%)
Gender

Male, n(%) 180(60)

Female, n(%) 120(40)
Marital status

unmarried, n(%) 158(53)

Currently married, n(%) 111(37)

Divorced, n(%) 31(10)
Education

Junior high school and lower, n(%) 142(47)

Senior High School, n(%) 106(35)

University degree and above, n(%) 52(17)
Religious belief

Yes, n(%) 50(17)

No, n(%) 250 (83)
Duration since injury

<1 year post injury, n(%) 73(24)

1-3 years post injury, n(%) 47(16)

>3 years post injury, n(%) 65(22)

>10years post injury, n(%) 115(38)
Level and extent of lesion

Tetraplegia, n(%) 71(24)

Paraplegia, n(%) 229(76)
Completeness of lesion

Complete, n(%) 143(41)

Incomplete, n(%) 157(52)
Extent of environmental barriers

<3, n(%) 110(37)

More and equal 3, n(%) 190(63)
Employment

In paid workforce, n(%) 21(7)

Not in paid workforce, n(%) 279(93)

Descriptive statistics

Means and standard deviations for measures of the vari-
able are presented in Table 2. The means of overall QOL
and general health were 3.0 and 2.7, respectively. The
means of the different items were as follows: physical
health 3.0, psychological health 3.2, social relationships
3.2, and environmental health 3.1. The means of trans-
formed scores for the four domains were as follows:
physical 50.3, psychological 55.2, social 54.2, and
environmental 51.5. As for the four variables of com-
munity participation, there were great differences.
The means from high to low were physical independence
81.9, social integration 70.8, mobility 47.9, and occupa-
tion 33.1.
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Table 2 Descriptive statistics for the QOL, community participation,
resilience, PTG, PTSD, anxiety, and depression (N = 300)

Variables Mean SD Range
Overall QOL 3.0 0.9 1-5
Overall health 2.7 0.9 1-4
QOL—Physical health 50.3 17.4 4.5-96.4
QOL—Psychological heath 55.2 16.7 4.2-95.8
QOL—Social relationship 54.2 16.4 8.3-100
QOL—Environmental health 51.5 15.7 6.3-100
Resilience 59.5 18.0 8.3-100
PTG 55.7 17.2 0-95
PTSD 27.1 17.5 0-73
Anxiety 6.4 4.2 0-19
Depression 6.1 4.3 0-19
CP—Physical independence 81.9 30.9 0-100
CP—Mobility 479 275 0-100
CP—Occupation 33.1 36.0 0-100
CP—Social integration 70.8 28.6 0-100

QOL quality of life, PTG post-traumatic growth, PTSD post-traumatic
stress disorder, CP community participation

Correlation analysis

Correlations between demographic and injury character-
istics and the four QOL domains are shown in Table 3.
Significantly negative correlations were observed between:
age at the time of the study and the physical domain (r =
—0.26, p<0.01); age at injury and the physical domain
(r=—-0.31, p<0.01); age at injury and the psychological
domain (—0.25, p<0.01); and age at injury and the envir-
onmental (—0.17, p<0.01). Significantly positive correla-
tions were observed between: duration since injury and the
psychological domain (r=0.15, p<0.01); level of lesion
and physical domain (r=0.21, p<0.01); and gender and
social domain (r=0.16, p<0.01). Participants’ report of
environmental barriers was negatively associated with the
four domains of QOL.

Table 3 tabulates the correlations between psychological
variables and QOL scores in different domains. The results
indicate that positive psychological variables (resilience and
PTG) were moderately positively correlated with the psy-
chological domains. The positive psychological variables
(resilience and PTG) and the physical, social, and envir-
onmental QOL domains had weak positive correlations. As
expected, the three negative psychological variables (PTSD,
anxiety, and depression) were moderately negatively cor-
related with the physical and psychological domains. Weak
negative correlations were found between three of the
negative psychological variables (PTSD, anxiety, and
depression) and the social and environmental QOL
domains.
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Correlations between four factors of community partici-
pation and the four domains of QOL were observed (see
Table 3). Significant weak correlations were observed
between the community participation and the QOL domains
(r=0.15-0.35).

HMR analysis

HMR analysis was performed to identify the relative con-
tribution of the independent variables to the four domains of
QOL (see Table 4). The four domains of QOL were
regressed separately as dependent variables. All variables
related to the four domains of QOL were entered into the
model. Those considered as the same category were entered
as a block at each step. Five demographic and injury vari-
ables were entered on the first step as the control variables.
Compared with community participation, psychological
variables were more likely to be antecedents. Five psy-
chological variables were then entered on the second step.
Four factors of community participation were finally
entered in the equation.

Overall, different combinations of predictors accounted
for 52.9% of the variance in physical health, 57% of the
variance in psychological health, 33% of the variance in
social health, and 29.2% of the variance in environmental
health. In the model of physical health, five significant
predictors were found. They consisted of two control vari-
ables (age at injury and self-report of environmental bar-
riers), three psychological variables (resilience, PTSD, and
anxiety). In the model of psychological health, six sig-
nificant predictors were screened. They were the extent of
environmental barriers and all five psychological variables.
In the social health model, four significant predictors were
confirmed: gender, resilience, PTG, and anxiety. In the
model of environmental health, only the report of envir-
onmental barriers (f = —0.38, p <0.05) and resilience (f =
0.25, p <0.05) were significant predictors. Compared with
psychological outcomes variables, community participation
had a less predictive effect on the QOL domains. Including
community participation results into the regression model in
the second step did not allow any significant predictions to
be made regarding the QOL domains. We speculate that this
finding might be related to the cultural sensitivity of
CHART S-F in the Chinese context.

Discussion

This study used the same cohort as our previous study [12].
That study focused on the prevalence of the five psycho-
logical outcomes (resilience, PTG, PTSD, anxiety, and
depression) and relationships between them [12]. In this
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Table 3 Pearson’s correlation

Variables QOL-Physical ~ QOL-Psychological QOL-Social QOL-Environmental
among QOL and t.he. domain domain domain domain
demographic and injury
characteristics, psycholgglcal Demographic and injury variables
outcomes and community .

Age —0.26%* —0.12 0.05 —0.11
Marital status 0.08 0.08 —0.02 0.03
Education 0.04 0.02 0.02 0.09
Religion 0.01 0.02 —0.01 —0.01
Age at injury —0.31%* —0.25%* —0.05 —0.17**
Duration since 0.08 0.15%* 0.11 0.08
Injury
Level of lesion 0.21** 0.09 —0.06 0.12
Completeness of 0.10 0.07 0.02 0.10
lesion
Environmental —0.36%* —0.31%* —0.15% —0.38%*
barrier
Employment 0.05 0.01 0.06 0.07
Psychological variables
Resilience 0.44% 0.53%%* 0.26%* 0.38%%*
PTG 0.26%* 0.46%* 0.327%%* 0.26%*
PTSD —0.56%* —0.51%%* —0.27%* —0.45%*
Anxiety —0.57** —0.61%* —0.39%* —0.47%*
Depression —0.57%%* —0.67** —0.34%%* —0.47%*
Community participation
Physical 0.35%* 0.25%%* 0.10 0.22%%*
independence
Mobility 0.22%%* 0.27%* 0.05 0.23%%*
Occupation 0.25%%* 0.23%%* 0.15% 0.22%%*
Social integration 0.21%* 0.26%* 0.18** 0.22%%*

QOL quality of life, PTG post-traumatic growth, PTSD post-traumatic stress disorder

“P<0.05; “P<0.01

study, we mainly examined QOL of people with SCI and
the predictors for QOL.

In comparison to previous studies, people with SCI in
our sample had a higher QOL than those with SCI who
survived the Tang-shan earthquake [14] and a Taiwanese
sample of people with SCI [15]. However, they reported a
lower QOL than the healthy population in Mainland China
[10], and people with SCI in some developed countries and
in one African country [3, 16]. These comparisons are
limited to studies that used the WHOQOL-BREF. Several
possible reasons could explain this difference in different
samples.

Firstly, most individuals with SCI come from low-
income and low-education groups in China. They are
house-bound, unemployed, and living in poverty. In this
sample, 83% of participants had a lower education level
than high school. Only 10% of participants were in paid
employment. Secondly, medical care for individuals with
SCI focuses on emergency life-saving measures and

ongoing physical problems. As a result, people’s psycho-
logical health and subsequent rehabilitation are neglected.
We theorize these reasons lead to the low QOL of this group
[12]. Additionally, three cross-cultural comparative studies
of WHOQOL-BREF showed that under the same back-
ground, higher life satisfaction scores were found in Wes-
tern countries [17-19]. The lower QOL scores from the
Chinese background (both mainland China and Taiwan)
cannot exclude the effect of cultural differences.
Consistent with the previous study, our findings indi-
cated gender and age at injury correlated with QOL [20].
This means that female or younger individuals had better
QOL scores. Weak correlation was observed between
duration since injury and the psychological domain of QOL.
Through further analysis, we found participants who were
within their second or third year post injury had lower
scores in psychological, social, and environmental domains
than the other three groups of duration since injury. We
posit that individuals with SCI are more likely to require

SPRINGER NATURE
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both psychological and social rehabilitation at this stage.
Reported environmental barriers was negatively related
with various QOL domains and was a significant predictor
of negative outcomes in the physical, psychological, and
environmental QOL domains in the regression analysis.
This finding is in agreement with a prior study which
indicated that the negative trauma-related self-appraisals
were related to poor QOL scores [21].

As we hypothesized, two positive psychological vari-
ables were positively correlated with four QOL domains.
The regression analyses revealed that resilience was a sta-
tistically positive predictor of all domains of QOL. PTG had
positive predictive effects on the psychological and social
health QOL domains. This confirmed the adaptive value of
resilience and PTG for people with SCI as seen in previous
studies [22, 23]. The findings provide new evidence sug-
gesting that focusing on positive psychological interven-
tions may greatly change the physical, psychological, and
social well-being of individuals with SCI.

PTSD, anxiety, and depression were observed to be
strongly negative correlations with the four domains of
QOL. They also had a strong correlation with the QOL
domains in the regression analysis. Anxiety was a sig-
nificantly negative predictor of physical health, psycholo-
gical health, and social domains. PTSD had significantly
predictive effects on physical and psychological domains of
QOL. Depression just showed a significantly predictive
effect on the psychological health. It seems that early
screening and intervention for anxiety and PTSD are
essential measures to improve the QOL of individual with
SCIL

A meta-analysis study concluded that societal participa-
tion had a robust and consistent relationship with QOL [24].
The findings showed community participation of indivi-
duals with SCI was not satisfactory. Only the score of
physical independence was similar to that of developed
countries (81.98 vs. 78.92). However, the scores of mobility
(47.87 vs. 87.30), occupation (30.06 vs. 66.26), and social
integration (70.77 vs. 89.91) were significantly lower than
those of developed countries [25]. We theorize that the low
availability of barrier-free facilities and lack of adequate
rehabilitation training are the key factors that hinder inte-
gration into society and employment for the people with
SCI. Correlation analyses highlighted a significant rela-
tionship between community participation and QOL. Con-
trary to our expectations, the regression model did not
highlight a significantly predictive effect of community
participation factors on QOL. We speculate that this finding
might be related to the cultural sensitivity of CHART S-F.
We used the Chinese translation of this scale, but took no
further steps to culturally adjust the questions. Therefore,
participants from a Chinese cultural background may have
different understandings of community participation than

those living in Western cultures. This may have skewed the
results.

Community participation of individuals with SCI in
China is poor. In recent years, the Chinese government has
adopted a series of measures to promote community parti-
cipation of individuals with SCI, which include improving
accessibility and providing vocational training.

Limitations of this study must be noted. Firstly, recruit-
ment of the sample was from only one rehabilitation center
of Shanghai. Shanghai is the most developed city in China
and has the best medical and rehabilitation conditions.
People with SCI living in other cities may have worse QOL
than the current sample because of their less satisfactory
medical conditions. Applying the results to a larger popu-
lation will require caution due to representativeness issues
in the study group. Secondly, we limited the scope to
exploring the effects of the sociodemographic and injury
factors, psychological variables, and community participa-
tion on QOL. Future studies should consider comprehensive
data collection including environmental and personal fac-
tors to enhance the explanation of QOL after SCI.

Conclusion

The QOL of people with SCI in Mainland China needs
improvement. Many factors were related to the four QOL
domains. Only the self-reported environmental barriers and
the five psychological variables were found to affect one or
more domains of QOL. Therefore, promoting mental health
in individuals with SCI is critical to improving overall
QOL. Community participation had no effect on any
domains of QOL. Perhaps people have a different under-
standing of community participation in the Chinese cultural
background. A community participation scale which is
appropriate to the Chinese cultural setting should be
developed in the future study.

Data archiving

The datasets generated and/or analyzed during the current
study are available from the corresponding author on rea-
sonable request.
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