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Objectives: The present cross-sectional study was done to acknowledge the level of resilience, 
its association with quality of life (QoL), community integration, and demographic/injury-
related variables, and identify the determinants that affect resilience among spinal cord injury 
individuals living in the community.

Methods: The data were collected from 108 participants using the convenience sampling 
method. A demographic/injury-related questionnaire was used to identify the characteristics of 
the participants. The CD-RISC10, World Health Organization quality of life-BREF (WHOQOL-
BREF), and community integration questionnaire-revised (CIQ-R) were used to measure 
resilience, QoL, and community integration. Association between resilience and independent 
variables was examined through Pearson’s correlation and Point-Biserial correlation, whereas, 
univariate and multivariate linear regression analyses were applied to identify the influence of 
the demographic/injury-related factors that contribute to resilience, and independent t-test and 
ANOVA were employed to identify the determinants that affect resilience.

Results: Almost 78% of participants had a moderate-to-high level of resilience. In multivariate 
analysis, gender, marital status, and profession were found to be statistically significant. Among 
these predictors, employment had a higher beta value (β=0.684, P=0.026), which signifies 
its importance in evaluating resilience. Significant associations were established between 
resilience, QoL domains, community integration, and demographic variables, which included 
marital status, duration since the injury, and frequency of going out.

Discussion: The present research brings attention to the significance of using appropriate 
interventions, such as vocational rehabilitation support as well as awareness about the injury to 
help strengthen resilience and reintegration amongst SCI individuals into their communities. 
A further longitudinal study is recommended to determine predictive factors of the dynamic 
nature of resilience over time.
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Highlights 

• There are several reasons why community-dwelling spinal cord injury individuals are poorly resilient, especially in 
developing countries, where vocational rehabilitation still needs to be strengthened to overcome these barriers. 

• Socio-demographic factors (gender, marital status, and employment) and the well-being of the sufferers significantly 
affect the status of their resilience. 

• Attention should be paid to the most important socio-demographic factor, i.e. employment, which is a highly 
significant factor of resilience amongst spinal cord injury individuals living in the community.

Plain Language Summary 

A spinal cord injury is a life-disrupting condition that demands extensive, in-depth rehabilitation. Furthermore, 
resilience is a dynamic process and is considered an important element that helps people to cope and adjust to the 
consequences of any stressful or traumatic event, such as spinal cord injury. Unfortunately, resilience among spinal 
cord injury survivors remains under-researched, especially in developing countries, such as India. Therefore, the 
present study indicated that physical health, psychological health, environmental factors, as well as demographic 
variables were strongly associated with resilience. The present study indicated the importance of providing 
appropriate interventions, such as vocational rehabilitation support as well as awareness about the injury to help 
strengthen resilience and reintegration amongst spinal cord injury individuals into their communities. Therefore, this 
will not only help enhance resilience among spinal cord injury people but will also aid in their effective reintegration 
and equal participation in society.

1. Introduction

pinal cord injury (SCI) has a tremendous 
impact on survivors, their families, and so-
ciety at large and has been linked to serious 
outcomes, including morbidity, mortality, 
poor quality of life (QoL), and not being 

able to fully integrate into the community. It is a long-term 
disabling condition, which poses a major public health 
challenge [1]. In India, the average annual incidence of SCI 
is 15,000 with a prevalence of 0.15 million [2]. The World 
Health Organization (WHO) reports that SCI is becoming 
more common in developing nations, like India. SCI is a 
leading cause of paralysis. The injury can be complete or 
incomplete, which leads to functional impairment below 
the level of the lesion. Besides, people with SCI tend to 
experience a higher prevalence of emotional distress, 
substance abuse, and secondary health conditions/ multi-
morbidities (such as chronic pain, pressure ulcer, spastic-
ity, urinary tract infection, gastrointestinal issues, deep 
vein thrombosis, etc.), which has a substantial impact on 
person's QoL and worsens rehabilitation [3, 4]. In contrast, 
positive outcomes are associated with continuing reha-
bilitation and involvement in meaningful activities, which 
help SCI individuals to reintegrate well into the community 
and overcome the trauma. Recent studies have investigated 
resilience in SCI people who are living with challenging 

and potentially distressing injuries. Resilience is a com-
plex process that varies according to circumstances, time, 
age, gender, employment, social participation as well as 
cultural origin, and it involves qualities that enable one to 
cope and adapt to the consequences of chronic health con-
ditions, such as SCI [4, 5]. Connor and Davidson defined 
resilience as basically an individual’s capacity to survive 
after any trauma, or hardship or overcome the stressful and 
catastrophic life changes/challenges, which arise from the 
consequences of SCI. People having resilience are better 
able to adjust to or adapt to new circumstances, overcome 
challenges, or safeguard their mental and physical well-
being [6].

Resilience can vary due to the presence of different fac-
tors, such as demographic and injury-related variables, 
time since injury, QoL, and social participation in people 
with SCI [4, 5, 7, 8]. Patients who are found to be re-
silient have more content, a better QoL, are very well 
integrated into the community, have greater acceptance, 
and less behavioral disengagement and these charac-
teristics are positively associated with life satisfaction, 
optimism, and self-efficacy for individuals experiencing 
more than one year after their injury. Individuals having 
old age exhibited higher resilience [5, 9]. It was seen that 
in terms of level of resilience, resilience varied among 
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professionals (employed and unemployed). Further, it 
depended on the marital status of the person. 

Very few studies have been done on resilience among 
people with SCI in India. As a developing county, the 
cultural context, geography, resources, opportunities, 
and availability of the healthcare system are completely 
different from the western world. Therefore, the present 
study was carried out to evaluate the qualitative quantum 
of resilience among people who sustained SCI and study 
its association with QoL, community integration, and 
injury-related variables. 

2. Material and Methods

Study design, study area, and subjects

This cross-sectional study was carried out between Jan-
uary 2021 and October 2021. The SCI participants were 
recruited from the Kusum spine and neuro rehabilitation 
(KSNR) in Vasant Kunj Delhi. In the present study, the 
participants aged 18 years or older, with sustained SCI 
(both traumatic and non-traumatic), living in the com-
munity for at least one year after injury, admitted/vis-
ited the KSNR for rehabilitation who were able to read, 
speak, understand Hindi or English and conscious with 
no cognitive disability (this was checked with the infor-
mation provided and mentioned in the medical records 
and history) were approached for data collection. Partici-
pants who did not give consent and had co-morbidities, 
like cognitive dysfunction and vulnerable participant 
groups were excluded as they were unable to cooperate 
in the study. 

Study tools/techniques

The data were collected using a structured schedule 
with demographic and injury-related variables. The 
injury-related data comprised injury level, injury cause, 
comorbidities related to SCI, and time since injury. The 
injury-related variables were cross-checked from the 
medical records of each participant and confirmed dur-
ing the interview. 

Three standardized research tools were used for data 
collection. 

The Connor-Davidson resilience scale (CD-RISC) is 
a tool to assess resilience after any adversity or stress-
ful event. It majorly comprises five dimensions: Tenac-
ity and competency, tolerance of negative affect, trust in 
one’s instincts; positive acceptance of change and secure 
relationships, control, and spiritual impacts. There are 

only three versions, which are authorized by the devel-
oper to use academically, i.e. CD-RISC-2, CD-RISC-10, 
and CD-RISC-25. In the present study, CDRISC 10 was 
applied. It consists of ten items and scores ranged from 
0 (not true at all) to 4 (true nearly all of the time) on a 
5-point Likert scale. There are a total of 0 to 40 possible 
scores; higher values denote stronger resilience6. The 
tool has proven its validity and reliability in persons with 
SCI [10–14].

The World Health Organization-Quality of life Brief 
(WHO-QoL Brief) is a brief version of WHOQOL-100. 
The scale is used to measure the QoL of individuals and 
populations. WHOQOL-BREF is a 26-item version of 
the WHOQOL-100. The WHOQOL-BREF question-
naire was developed by WHO in the context of four do-
mains (physical, psychological, social, and environmen-
tal) and two items based on the overall QoL. A higher 
score indicates better QoL and a positive inclination 
towards life satisfaction. The domain scores were trans-
formed into a linear scale between 0 and 100 following 
the scoring guidelines [15]. The WHOQOL-BREF has 
proved suitable for measuring the QoL in patients with 
SCI and has shown significant results and proven con-
tent validity, internal consistency, and test-retest reliabil-
ity [16, 17]. population through the following methods, 
i.e. in person, by telephone, or can be self-administered 
[15, 18].

The community integration questionnaire-revised 
(CIQ-R) is used to gather information about how con-
nected people are to their communities. The CIQ-R is an 
18-item questionnaire, which has four subscales: Home 
integration–how actively the person is involved in house 
chores, Social Integration–how well the participant is 
socially active and interactive, Productivity–this part ex-
plains the participant’s current employment status, edu-
cation as well as any participation in volunteer activities, 
and electronic social networking (ESN) – this helps find 
out how well the participant involves in social network-
ing through electronic devices [19–21]. Although the 
scale was originally developed for brain injury patients 
to measure their extent of participation in the commu-
nity; now, it can be used for people with SCI. Also, the 
instrument was found to be precise, feasible, and easy to 
administer [11, 22]. It takes approximately 10-15 min-
utes to complete (in one participant). Researchers can 
collect the data on this instrument via telephone, or face-
to-face, or it can be self-administered by the participant. 
Its validity and reliability (in SCI population) have been 
already approved [11, 20, 21]. 
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Data collection

All data were collected via telephone interviews within 
10 months. The sample size was calculated through online 
software i.e. nMaster 2.0. Of 150 patients with SCI admit-
ted to the KSNR in the past few years, the contact informa-
tion of 120 individuals was obtained from the center. Out of 
120 SCI individuals, only 108 met the inclusion/exclusion 
criteria. Therefore, the convenience sampling method was 
used to employ 108 participants and they all were contacted 
via telephone. Participation was entirely voluntary. No fur-
ther calls were made to case study participants or care pro-
viders who declined to take part. Before the study began, 
informed consent was obtained from each participant.

Data analysis

SPSS software, version 23.0 was used to perform sta-
tistical analysis. Demographic and injury-related data 
were examined using descriptive statistics. All continu-
ous variables were expressed as Mean±SD or median 
with the interquartile range as per the distribution of data. 
Categorical variables are shown in terms of number and 
their respective percentage. Shiparo-Wilk test was applied 
to determine the normality of the data. All the variables 
were observed to follow a normal distribution. Indepen-
dent t-tests and ANOVA were used to determine the sig-
nificant difference in the CDRIDC score among patients 
of different categories. The extent of the linear relation-
ship between resilience and independent variables was 
determined by Pearson’s correlation and Point-Biserial 
correlation, which depended on the level of measure-
ment of each variable. Univariate and multivariate linear 
regression analyses were used to identify the influence 
of demographic and injury-related factors on resilience. 
Variables meeting the assumptions of normality, linearity, 
homo-scedasticity, and multicollinearity were included in 
the linear regression. All the calculated P were two-sided 
and P<0.05 were considered to be statistically significant.

3. Results

Participants consisted of 24 females with a mean age 
of 30.24±8.50 years and 84 males with a mean age of 
31.59±10.61. It was observed that 88% of participants 
(n=95) had comorbidities related to SCI where spasticity 
(n=60, 55.5%) was the most common comorbidity fol-
lowed by pain (n=45, 41.6%) and urological complica-
tions (n=31, 28.7%). Respiratory issues (n=8, 7.4%) were 
the least common comorbidity. The mean time elapsed 
since injury was found to be 64.6 months. 

The etiology of injuries consisted of 96 cases of traumatic 
SCI and 12 cases of non-traumatic SCI. The most common 
etiology of traumatic SCI was found to be transport-related 
injuries (n=56, 51.9%), followed by falls (n=32, 29.6%). 
The etiology of non-traumatic SCI varied considerably, 
including tumors, infections, etc. Seventy-eight percent 
(n=84) of the participants reported moderate-to-high scores 
on the CD-RISC 10 (that is, score range 20–35), indicat-
ing that resilient qualities and behaviors were present to 
some extent. However, the average CD-RISC score of 
the participants was 27.06±6.87. Descriptive statistics for 
WHO-QoL were as follows: Physical domain (53.67±19.2, 
actual score range=15-94), psychological (53.88±23.70, 
actual score range=6-94), social relationships domain 
(48.73±25.00, actual score range=2-100), environment do-
main (58.97±20.90, actual score range=18-100) and com-
munity participation (CIQ-R) (16.21±5.44, actual score 
range=4-28.25).

Point-Biserial correlation analysis indicated a mild, 
however, significant negative correlation between mari-
tal status and resilience (r=-0.247, P=0.010). However, 
a significant positive correlation was found between 
time since injury and resilience (r=0.2, P=0.038) (Figure 
1). In addition, QoL and community integration among 
the participants were also found to be positively corre-
lated with resilience (overall health; r=0.317, P=0.001, 
physical health; r=0.31, P=0.001, psychological; r=0.48, 
P=0.000, environment; r=0.184, P=0.057) and are pre-
sented through scatter plot in Figure 2. Similarly, a 
non-significant strong positive association was found 
between resilience and QoL and social relationships 
(r=0.178, P=0.065). While resilience and other demo-
graphic factors (such as age, gender, family type, and 
family income) were not found to be significantly as-
sociated. Independent t-test and ANOVA were used to 
determine the significant difference in the resilience 
score and demographics/injury-related variables among 
the study participants. Demographic and injury-related 
variables, such as marital status and frequency of going 
out from home were found to be significant. 

It was found that unmarried participants (28.39±5.70) 
were more resilient as compared to married individuals 
(25.39±8.35) (P=0.029). Similarly, those visiting daily 
outside their homes (28.12±6.59) and participating in 
community activities were more resilient compared to 
those who do not prefer to go out regularly (P=0.051). 
However, a non-significant association was found 
among the variables, such as gender, place of residence, 
geographical area, family type, employment after injury, 
education, religion, monthly family income, and type of 
floor (Table 1).
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Table 1. Independent t-test and ANOVA results regarding resilience and demographic/injury-related variables

Variables
Connor-Davidson Resilience Scale

No. Mean±SD P

Gender
Female 24 28.42±5.22

0.353
Male 84 26.92±7.36

Place of residence
Delhi 32 27.28±8.03

0.976
Outside Delhi 76 27.24±6.50

Marital status
Unmarried 67 28.39±5.70

0.029*

Married 41 25.39±8.35

Family type
Nuclear 54 27.00±6.06

0.71
Joint 54 27.50±7.79

Profession after injury
Unemployed 69 26.43±7.01

0.105
Employed 39 28.69±6.69

Education

Primary school certificate 9 26.44±9.36

0.809

Middle school certificate 6 27.83±5.12

High school certificate 23 26.04±5.50

Intermediate or diploma 17 29.18±5.87

Graduate degrees 39 27.46±7.17

Profession or honors (post 
-graduate or above) 14 26.57±9.01

Religion
Hindus 100 27.20±6.89

0.966
Others 8 27.87±9.64

How frequently do you go 
out of your home?

Daily 58 28.12±6.59

0.051*Sometimes 33 27.64±6.97

Rarely 17 23.53±7.32

Univariate and multivariate linear regression analyses 
were performed to identify the demographic determi-
nants that contribute to resilience. Gender, geographic 
area (rural/urban), marital status, and employment were 
found to be statistically significant factors affecting resil-
ience in univariate analysis. Multivariate analyses were 
performed using these significant variables. In multi-
variate analysis, gender, marital status, and profession 
were found to be significant. Among these predictors, 
employment presented a higher beta value (β=0.684 
P=0.026) signifying that employment (after injury) was 
the most significant demographic characteristic of re-
silience. QoL factors were not included in the linear re-

gression as they did not satisfy the assumption of linear 
regression (Table 2). Also, resilience was varying among 
different categories of age groups (Supplementary Ta-
ble 1). However, other demographic and injury-related 
variables did not significantly contribute to resilience 
(P>0.05). CDRISC and CIQ-R were found to vary sta-
tistically significantly among participants (P≤0.05). The 
highest mean CDRISC score was found to be 30.5±3.32 
for patients in the age group of 51-60 years followed by 
a CDRIC score of 28.3±6.79 in the age group of 31-40 
years. The lowest CDRISC score was 15±8.19 for elder-
ly patients (>60 years). Furthermore, CIQ-R was found 
to be highest (17.48±5.64) for patients in the 31-40 age 
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Figure 1. Scatter plot of the relationship between time since injury and resilience parameters.

Figure 2. A) Scatter plot of the relationship between quality of life (psychological domain) and resilience.

B) Scatter plot of the relationship between quality of life (psychological domain) and resilience.

A

B
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group whereas it was found to be lowest (10.97±3.70) 
for patients in the age group of 41-50 years.

4. Discussion

This study looked at the level of resilience among SCI 
individuals living in the community, as well as the re-
lationship between resilience and demographic param-
eters/injury-related variables, QoL, and community 
participation. Currently, there is a paucity of published 
research in low-middle-income countries on resilience 
among the SCI population post-injury [8]. The partici-
pants in the present study were from different back-
grounds and places and had been suffering from either 
traumatic or non-traumatic SCI. Furthermore, SCI is 
a condition that drastically disrupts a person's life and 
has a negative impact on physical, psychological, and 
social aspects, this results in poor participation in the 
community. Depending on the level and severity of the 
injury, individuals with SCI may experience complete 
or incomplete muscle paralysis and loss of sensation, 
leading to many secondary complications [4, 23]. Be-
cause the individuals in this study were exposed to 
these adversities, they were more likely to suffer from 
the detrimental effects of spinal cord damage. The find-
ings of the present study are in continuation with the 
previously published studies and offer some intrigu-
ing facts with respect to SCI individuals' resilience, its 
association with their QoL, and their participation in 
the community. Physical, psychological, and environ-
mental domains of QoL and level of community par-
ticipation were significantly associated with resilience 
among the study participants. Employment was found 
to be the most significant determinant of resilience in 
the present study. Participants who were unemployed 
indicated poor mean resilience, which is consistent 

with earlier findings [24–26]. In a postal survey con-
ducted in India with a sample size of 600, no individual 
had a job living in the community while the employ-
ment rate was 41% for those who were working in non-
governmental organizations (NGO) or the centers run 
by armed forces [27]. 

The consequences of unemployment lead to poor QoL, 
low resilience status, decreased independence, depression, 
poor social integration, etc. [27]. When striving to work 
after SCI, there are facilitators to be explored (e.g. educa-
tion, transportation, assistive technology) and barriers that 
need management (e.g. secondary medical complications). 
There were few studies that examined the association be-
tween resilience and employment status [8, 28]. Of the 
three, two studies found a significant positive correlation 
between resilience and employment [8, 26]. Employment is 
a significant variable, which helps an individual to become 
self-independent and not rely financially on others and also 
increases the sense of self-worth and satisfaction with life 
leading to improved resilience [26, 29].

The results of the study also revealed that married 
patients were less resilient in their lives compared to 
unmarried patients. Besides, findings interpret that the 
frequency of divorce was quite high among female pa-
tients compared to male sufferers. However, the majority 
of the participants in the present study were classified 
as married and were still living with their partners, and 
most of them were cared for by their partners or other 
family members. As all the patients studied were liv-
ing in the community (at least one-year post-injury), the 
majority of them were not the earning members of their 
respective families due to their injury. As per the study 
findings, unmarried people were more resilient and con-
tent with their life, but married people were found more 
dissatisfied and disappointed because of the stress of not 
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Table 2. The results of univariate and multivariate linear regression analyses

Variables
Univariate Analysis Multivariate Analysis

β P 95% CI β P 95% CI

Gender 0.460 0.012* 1.46-1.84 0.434 0.019 1.74-2.12

Place of residence 0.396 0.37 0.4-1.78      

Geographic area (rural/urban) 0.160 0.043* 1.16-1.54 0.134 0.612 0.94-1.82

Marital status 0.188 0.025* 1.19-1.57 0.162 0.028 1.47-1.85

Family type 0.195 0.46 0.2-1.58      

Employment 0.684 0.026* 1.68-2.07 0.658 0.018 1.96-2.35
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functioning normally in the household. The same has 
been reported in a study conducted on 276 SCI patients 
to test statistically the experience of fewer marriages and 
more divorces after the injury [30]. Furthermore, in the 
present study, the resilience score among the participants 
was found to be highest in the upper age groups (i.e. 51-
60 years) and quite low in the younger and middle-aged 
cases (18-40 years), which were similar to the other find-
ings [14]. These findings could be explained by man-
aging a life-altering event, such as SCI the young and 
middle age groups when the individuals were not in a 
position to accept it, and people of these age groups are 
quite aggressive and enthusiastic towards their work and 
family [21]. In addition, secondary health conditions af-
ter the tragic events were more taxing. Thus, this could 
be one of the potential reasons for their poor resilience 
score. The lowest resilience score was reported amongst 
elderly participants due to various associated reasons, 
such as high levels of dependency, secondary health con-
ditions (pain, spasticity), as well as social isolation [14]. 

5. Conclusion

The results indicated that physical health, psychologi-
cal health, environmental factors, overall participation in 
the community as well as demographic variables (such as 
marital status and frequency of going out of their homes) 
were strongly associated with resilience. Furthermore, 
employment was found to be a highly significant de-
terminant of resilience. According to the findings, it is 
important for healthcare professionals to screen suffer-
ers with fewer resources, such as the unemployed, those 
from backward places, like rural areas, those emotional-
ly weak cases, cases with poor participation in the com-
munity, etc. to provide better care and support through 
community-based or home-based or telerehabilitation 
programs, such as vocational rehabilitation support, 
which includes stress management, focus on indepen-
dence, optimism, social support, communication and un-
derstanding, spousal involvement as well as awareness 
about the injury to help strengthen the resilience. This 
will help those who have been traumatized due to SCI 
and have a low level of resilience. Therefore, this will 
not only help enhance resilience among SCI people but 
will also aid in their effective reintegration into society.
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Supplementary Table 1. Age representation among quality of life (QoL), community participation, and resilience score

Variables
Mean±SD

P
≤30 31-40 41-50 51-60 >60

WHO-QoL (brief)(overall health) 6.67±1.26 6.60±1.57 5.38±1.06 6.00±0.82 5.33±2.89 0.067

WHO-QoL (brief)(physical health) 57.56±19.67 48.33±19.05 47.88±11.66 50.00±13.74 46.00±23.64 0.181

WHO-QoL (brief) (psychological health) 52.51±22.89 59.93±25.04 52.50±21.53 48.50±27.68 33.33±25.32 0.328

WHO-QoL (brief) (social relationships) 48.86±23.86 48.63±30.43 50.00±15.78 48.50±23.44 44.00±25.00 0.998

WHO-QoL (brief) (environment) 60.63±21.44 56.53±22.18 64.25±14.18 51.75±17.46 44.00±10.39 0.510

Connor-Davidson resilience scale 27.62±6.29 28.03±6.79 21.88±7.04 30.50±3.32 15.00±8.19 0.002*

Community integration questionnaire-revised 16.40±5.16 17.48±5.64 10.97±3.70 16.50±2.65 13.00±9.54 0.034*

*P<0.05 
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