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Effect of Spinal Cord Injury on Quality of
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Study Design: A prospective cross-sectional study with convenience sampling approach was done to assess quality of life (QoL) in
100 soldiers and veterans affected by spinal cord injury (SCI).

Purpose: SCI affects almost every aspect of the life of an affected individual. This study was done to measure the impact of SCI on
Qol of affected soldiers and veterans using the WHOQOL-BREF questionnaire.

Overview of Literature: The devastating effect of SCI on QoL is well known. However, this study is unique in that it includes sol-
diers and veterans, who constitute a large, but excluded, cohort in most demographic studies.

Methods: A cross-sectional study was done at two SCI rehabilitation centres of the Indian armed forces. Data was collected by face-
to-face interviews from 100 patients, which included both sociodemographic data as well as all the questions included in WHOQOL-
BREF questionnaire. Statistical analysis was performed using SPSS software.

Results: Age and marital status did not have any influence on QoL. Level of injury (paraplegic or quadriplegic), level of education and
presence of other medical co-morbidities had the most significant influence on QolL. Presence of other medical co-morbidities had a
negative influence on QoL.

Conclusions: ldentification of factors having a positive and negative influence on QoL help in formulating measures and policies
that positively influence the QoL following SCI in soldiers. Future longitudinal studies with larger sample sizes and assessment of ad-
ditional variables in addition to WHOQOL-BREF, like presence/absence of secondary complications, are required to bring about policy
changes to provide SCI patients with additional support and increased access to equipment or lifestyle interventions.
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Introduction plegia depending on the level of injury affecting the func-

tioning of limbs, trunk, pelvic organs, bladder and bowel,

Spinal cord injury (SCI) is possibly the most disruptive as well as sexual function. This loss of function leads to
and traumatic event that can occur in anyone’s life. SCI significant changes in life of the affected individual mak-
poses huge challenges in the form of coping process as ing routine vocational, social, sexual and recreational ac-
well as rehabilitation. SCI may cause quadriplegia or para- tivities impossible. Although some individuals do recover
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partial capacity to perform certain activities of daily living
through rehabilitation, many activities are permanently
altered (e.g., assisted walking with support, micturition by
supra-pubic pressure) [1].

The main goal of all rehabilitation programmes is to en-
able the SCI affected individual to enhance their quality of
life (QoL). QoL is defined by World Health Organization
(WHO) as the “person’s perception of his/her position in
life within the context of the culture and value systems
in which he/she lives and in relation to his/her goals, ex-
pectations, standards, and concerns. It is a broad-ranging
concept incorporating, in a complex way, the person’s
physical health, psychological state, level of independence,
social relationships, personal beliefs, and relationship to
salient features of the environment”[2]. Recent advances
in medical management as well as prevention of compli-
cations in SCI patients have improved the life expectancy
and reduced the severity of the disability [3]. Therefore, it
is important to measure the QoL to determine the success
of rehabilitation programmes for SCI patients.

QoL in SCI patients has been specifically defined as liv-
ing with independence, living with self-esteem and living
well without suffering [4]. The World Health Organization
Quality of Life-BREF (WHOQOL-BREF) questionnaire is
an exhaustive tool that clearly assesses life perspective of
persons in any study, measures patient reported outcome
and has been validated in multiple studies to measure
QoL in SCI affected individuals [5-7].

Although SCI is definitely a traumatic event for all
the affected individuals, it is particularly devastating for
soldiers who have always been functioning at a level of
physical ability and mental toughness, which is consid-
ered much higher than the community from which these
soldiers hail. Even after completing their rehabilitation,
the relationship of SCI affected soldiers with their family
and peers is likely to be permanently altered physically,
socially as well as psychologically [1].

Research has mainly focused on disability management
in SCI patients. There have been very few studies to evalu-
ate QoL in SCI patients [5,8-10]. There are significant gaps
in our knowledge in understanding how QoL is affected
by SCI. The aim of this study was to evaluate how SCI af-
fects QoL in affected soldiers and to measure the impact
on different components of QoL. SCI affected soldiers
constitute a very different cohort as compared to general
population. While studies have been conducted to mea-
sure QoL in veterans, to the best of our knowledge, this
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is the first ever study in which QoL has been measured
in SCI affected soldiers, a cohort that is excluded in most
demographic studies.

Materials and Methods

A cross-sectional design with convenience sampling ap-
proach was used to recruit participants in this study from
August 2014 to December 2014. The study population in-
cluded all SCI patients admitted in two SCI rehabilitation
centres located at Pune, India. The inclusion criteria were
a diagnosis of traumatic SCI, age between 20-65 years,
rehabilitation done after the acute phase following SCI
was over and willingness to participate in the study. Un-
conscious patients, patients in acute phase following SCI,
patients with psychiatric impairment and patients with
paraplegia/quadriplegia due to non-traumatic cause were
excluded. Refusal for consent also led to exclusion.

A total of 110 individuals were invited to participate
in this study and 103 agreed to participate, providing
an overall response rate of 93.64%. Face-to-face bedside
interviews were conducted with each patient by trained
volunteers after obtaining informed consent of each
patient. Ethical approval was obtained from the institu-
tional Research Ethics Review Committee. The invited
participants were clearly informed that participation was
on a voluntary and confidential basis, with no penalty for
non-completion or non-participation in the survey, and
that this would not have any effect on their treatment.
Participant’s confidentiality was assured by using codes
instead of their names for both paper questionnaires and
electronic dataset.

1. Measures and instrument

The WHOQOL-BREF questionnaire [10] was the primary
tool to collect information on QoL of SCI patients. In
addition, sociodemographic data including age, gender,
education level and marital status were also collected
from each participant. About 30 minutes were spent in
completing the questionnaire for each patient by trained
interviewers.

The WHOQOL-BREEF is a shorter version of the origi-
nal instrument, the WHOQOL-100, and is designed to be
more convenient for use in large research studies or clini-
cal trials [7,11,12]. All 26 items in the WHOQOL-BREF
are based on a five-point Likert Scale. Among these items,
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24 items are grouped under four domains of QoL: physi-
cal health (7 items), psychological well-being (6 items),
social relationships (3 items) and environment (8 items).
In addition, there are another two items that are examined
separately. One item is an individual’s overall perception
of QoL and the other is an individual’s overall percep-
tion of their own health. WHOQOL-BREF demonstrates
satisfactory internal consistency and validity among SCI
patients [5].
The 24 items in the domains are as follows:
1) Physical health Activities of daily living
- Dependence on medicinal substances and medical
aids
- Energy and fatigue
- Mobility
- Pain and discomfort
- Sleep and rest
- Work Capacity
2) Psychological bodily image and appearance
- Negative feelings
- Positive feelings
- Self-esteem
- Spirituality/religion/personal beliefs
- Thinking, learning, memory and concentration
3) Social relationships
- Personal relationships
- Social support
- Sexual activity
4) Environment
- Financial resources
- Freedom, physical safety and security
- Health and social care: accessibility and quality
- Home environment
- Opportunities for acquiring new information and
skills
- Participation in and opportunities for recreation/
leisure activities
- Physical environment (pollution/noise/traffic/cli-
mate)
- Transport

2. Scoring the WHOQOL-BREF

The four domain scores denote an individual’s perception
of QoL in each particular domain. Domain scores are
scaled in a positive direction (i.e., higher scores denote
higher quality of life). The mean score of items within

each domain is used to calculate the domain score.

The WHOQOL-BREF questionnaire was scored after
its administration to the study subjects and the raw scores
were converted to transformed scores. The first transfor-
mation converted scores to a range of 4-20 and the sec-
ond transformation converted domain scores to a 0-100
scale. Higher scores reflected a better QoL.

The complete enumeration method was applied. As per
requirements of WHOQOL-BREEF, any assessment with
more than 20% data missing was discarded. If an item
was missing, the mean of other items in the domain was
substituted. If more than two items were missing from a
domain, the domain score was not calculated. However,
this final rule did not apply to the physical domain, which
was calculated only if a single item was missing.

3. Statistical analyses

Data was tabulated and analysed using Windows version
of Statistical Package for Social Sciences, ver. 22 software
(IBM, Armonk, NY, USA) and crosschecked twice. The
socio-demographic data was analysed through descriptive
statistics (frequencies and percentages). Bivariate analysis
including Student’s ¢-test was done to study the associa-
tion between QoL domains for SCI patients (paraplegic
and quadriplegic). Chi square test was done to compare
the differences between healthy and unhealthy (patients
with other medical comorbidities) groups. One-way
analysis of variance, Pearson correlation coefficient test
and multivariate linear regressions were applied to deter-
mine the factors associated with physical, psychological,
social functioning and environment QoL domains. The
regression analysis was used to obtain the model predict-
ing QoL. Collinearity among independent variables was
tested and a p-value <0.05 was considered significant.
Finally, we used four linear regression models to study the
factors associated with QoL among the SCI patients. Since
multiple models were applied and considering the sample
size of our study, Bonferonni correction of the alpha value
was used. The significance level for the estimates was an
alpha value of 0.05.

Results

Of the 110 patients, responses were obtained from 103.
Among these, data analysis was possible for 100 patients
as the responses were incomplete from 3 patients. The to-
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tal response rate was 93.64%.
Table 1 summarizes the demographic and biographical

Table 1. Sociodemographic characteristics of the study population

Variable name Number

Sex

Male 100
Level of injury

Paraplegic 63

Quadriplegic 37
Age group (yr)

<35 37

36-44 25

>45 38
Religion

Hindu 86

Sikh 10

Christian 4
Education

Graduate 36

Higher secondary 20

Matriculate 44
Employment status

In service 68

Ex servicemen 32

Living relationship

Single 36

With parents 23

With wife and children 41
Presence of other medical co-morbidities

Yes I

No 65

characteristics of the sample including age group, gender,
religion, area of residence, employment status, living rela-
tionship and health status (in terms of any existing medi-
cal comorbidities). Participants were between the ages of
22 to 71 years with a meantstandard deviation (SD) of
41.3£12.0 years. All 100 participants were males from the
Indian Armed Forces, irrespective of their current em-
ployment status in the armed forces. Sixty eight were serv-
ing in the armed forces at the time of study and 32 were
veterans. Sixty three patients were paraplegic and 37 were
quadriplegic. Forty-one were married and were living
with their wife and children, 36) were single and 23 were
living with their parents. There was a special provision
for families to stay in both the centres. Thirty five of the
patients suffered from chronic diseases like hypertension,
diabetes or bronchial asthma. The remaining 65 patients
were healthy with no known co-morbidities. Ninety four
patients had sustained the SCI in circumstances attribut-
able to military service, while 6 had sustained injury in
circumstances not related to military duty.

Cronbach’s alpha coefficient (internal consistency
index) was used to estimate the reliability of the WHO-
QOL-BREF (measured as 0.81 in the study population;
Cronbach alpha coefficient values >0.70 were considered
acceptable). The highest mean score+SD was reported for
environment domain of QoL (25.96+3.88) and the mini-
mum mean and SD was reported for social functioning
(7.22+1.96). The psychological health domain had a score
of 18.09+ 3.46 compared to 21.86+3.61 for the physical
health domain.

The inter-relationships between four domains of
WHOQOL-BREF with each other and with overall QoL
were assessed using the Pearson correlation coefficient.
As summarized in Table 2, there was very strong evidence
of correlation between the physical, psychological and

Tahle 2. Pearson correlation between four different domains of quality of life

Social

Satisfied with
health

Quality of life

Environment

Physical Psychological
Physical 1
Psychological 0.544%** 1
Social 0.319** 0.195
Environment support 0.362*** 0.528%**
Quality of life rating 0.379*** 0.577%**
Satisfied health 0.475%** 0.453%**

rating

0.199* 1
0.178 0.357%** 1
0.207* 0.469*** - 1

*<0.05, **p<0.01, ***p<0.001.
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Table 3. WHOQOL-BREF quality of life domains for paraplegic and quadriplegic patients

Paraplegic (male, n=63)

Quality of life domains

Physical health 22.22+3.74
Psychological health 18.66+3.57
Social functioning 7.23£2.03
Environmental health 26.22+4.05
Rating of quality of life 3.1440.74
Satisfaction with health 3.06+0.72

Quadriplegic (male, n=37) T-value p-value
21.24+3.35 1.31 0.193
17.10+3.0 2.21* <0.1

7.18+1.85 0.12 0.905
25.51+3.57 0.88 0.380
2.70+0.74 2.89** <0.01
3.05+0.85 0.59 0.955

Values are presented as mean+standard deviation.
WHOQOL-BREF, The World Health Organization Quality of Life-BREF.
*p<0.05, **p<0.01.

Table 4. Chronic health problems (Medical co-morbidities) by demographic characteristics and their spinal cord injury status

Variable Healthy
Age (yr)
<35 31
36-44 18
45< 16
Spinal cord injury status
Paraplegic 36 (57)
Quadriplegic 29 (78)

Unhealthy X2 p-value
6 15.03*** <0.001
7
22
27 (43) 4.62* <0.05
8(22)

Values are presented as number (%).

KK

environmental domains with an overall rating of QoL and
satisfaction with health (p<0.001). There is no association
of the social domain with psychological health or overall
QoL (p>0.05).

1. Bivariate analysis

Student’s t-test was done to look for associations between
various domains of WHOQOL-BREF with level of injury
among the patients, i.e., paraplegic or quadriplegic. The
mean scores and standard deviations for four QoL do-
mains as well as overall rating of QoL in paraplegic and
quadriplegic patients are summarized in Table 3. Signifi-
cant differences were evident between the paraplegic and
the quadriplegic patients with paraplegics faring better
(t=2.89, df=98, two tailed p=0.005). Psychological health
among the paraplegic patients was better than the quad-
riplegic patients (t=2.21, df=98, two tailed p=0.029).

Chi square test done for comparison between ‘healthy’
and ‘unhealthy’ groups (defined in terms of existing medi-
cal comorbidities) revealed significant differences be-

p<0.001, *p<0.05 (only variables that show statistically significant differences between healthy and unhealthy group are presented in the table).

tween the healthy and unhealthy group in the defined age
groups (Table 4). Compared with the younger age group,
the older group reported more health problems (x’=25.49;
p<0.001).

Association between patients sociodemographic char-
acteristics and WHOQOL-BREF QOL domain scores was
assessed using bivariate analysis. Results are provided in
Table 5. Sociodemographic variables and patient status by
diagnosis were correlated with QoL dimensions. Paraple-
gic patients displayed better psychological health com-
pared to quadriplegic patients (p<0.05). Similarly, patients
with higher level of education had better psychological
and environmental health. There was a significant linear
relationship between satisfaction with health and physical
and psychological QoL domains. There was also a posi-
tive relationship between psychological health and overall
QoL among the SCI patients.

2. Multivariate analysis

Multivariate regression analysis was done to study the
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Table 5. Bivariate analysis result of four domains of WHOQOL BREF

Physical health

Level of injury

Psychological health

Social health Environmental health

Quadriplegic 22.22+3.74 18.67+3.58 7.23+2.04 26.22+4.05

Paraplegic 21.24+3.35 17.12+3.05 7.19+£1.85 25.51+3.57

p-value 0.19 0.03* 0.90 0.38

F-value 1.72 0.01 0.78
Age group

35 yr and below 21.51+3.37 18.27+3.52 7.27+1.92 25.46+3.38

36-44 yr 22.52+3.37 18.04+2.59 7.601.71 26.00+3.12

45 yr and above 21.76x4.02 17.95+£3.95 6.92+2.15 26.42+4.65

p-value 0.553 0.920 0.402 0.565

F value 0.595 0.083 0.921 0.573
Education

High secondary 21.70+3.53 18.25+3.17 7.45+2.37 25.75+3.97

Graduation 22.56+3.84 19.03+3.69 7.03+2.10 27.22+3.80

Matriculate 21.36+3.46 17.25+3.25 7.28+1.65 25.02+3.69

p-value 0.34 0.070 0.726 0.038*

F value 1.103 2.730 0.322 3.378
Marital status

Never married 21.64+3.45 18.10+3.78 6.93+1.78 26.39+4.02

Currently married 22.17+3.86 18.07+2.99 7.63£2.15 25.34+3 .61

p-value 0.476 0.968 0.078 0.185

F value 0.511 0.002 3.163 1.783
Religion

Hindu 21.93+3.72 18.20+3.54 7.12+2.04 26.02+4.07

Sikh 20.90+2.38 16.54+2.62 7.81+1.47 25.36+2.50

Christian 23.334.62 20.66+1.53 7.67+0.58 7.22+1.96

p-value 0.529 0.140 0.509 0.858

F value 0.641 0.140 0.679 0.153

Values are presented as mean+standard deviation.
WHOQOL-BREF, The World Health Organization Quality of Life-BREF.
*p<0.05.

associations between patient’s characteristics and WHOQOL-
BREF domain scores, satisfaction with health and overall
QoL rating. The results are summarized in Table 6. So-
ciodemographic variables and status of the patient by level
of injury were correlated with WHOQOL-BREF domain
scores. There was a significant linear relationship between
better psychological health of paraplegic patients as com-
pared to quadriplegic patients with a regression coeflicient
of =1.56 (95% confidence interval [CI], -0.16 to 2.95;
p<0.05). Similarly, patients with higher level of education
(graduation level) had better psychological domain scores

with a regression coefficient of 1.78 (95%CI, 0.26 to 3.30;
p<0.05) and environmental domain scores with a regres-
sion coeflicient of -2.20 (95% CI, -0.51 to 3.89; p<0.01).
There was a significant linear relationship between patient
self-perceived satisfaction with their physical health,
with a regression coefficient of -0.46 (95% CI, 2.0 to
3.16; p<0.001) as well as psychological QoL domains,
with a regression coefficient of 1.93 (95% CI, 1.01 to 2.86;
p<0.001). There is also an evidence of a positive relation-
ship between psychological health and overall QoL among
the SCI patients, with a regression coeflicient of 0.76 (95%
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CIL, -0.12 to 1.64; p<0.05). The total variance explained in
the linear regression model was 38% by the physical do-
main, 40% by the psychological domain, 45% by the social
domain and 27% by the environmental health domain.

Discussion

SCI has a devastating effect on quality of life. This study
was conducted to measure the QoL in SCI affected sol-
diers and veterans who sustained SCI during active service
using the WHOQOL-BREF questionnaire. Mean scores
of different domains of QoL (i.e., physical health, psycho-
logical well-being, social relationships and environment)
were measured. This study is unique as it is the first study
conducted among Indian soldiers and veterans suffering
from SCI. Soldiers and veterans constitute a large cohort
which is excluded in most demographic studies.

Traumatic SCI affects males predominantly, more com-
monly in the age group of 21 to 35 years who are among
the most productive and active part of any demographic
group including the armed forces [10,13,14]. Male pre-
dominance was true in our study (100%), which was
expected since the composition of Indian armed forces is
predominantly male, with females being inducted only at
the officer level. Therefore, any gender variation could not
be assessed in this study. Other studies have also shown
male predominance in the affected population [4,10].

Age and marital support did not significantly influence
any of the domains of QoL. This was quite contrary to ear-
lier reports that age significantly affects the physical, psy-
chological and social domains of QOL [15]. Marital status
also influences social and environmental domains [16],
although this was not apparent in our results. This may be
due to the environment of the rehabilitation centres for
soldiers as well as veterans, where abundant infrastructure
and resources are available to support the injured soldiers,
reducing the dependence on the families/spouses. Since
most soldiers tend to live away from families in the line of
duty for prolonged duration, this may also be a contribu-
tory factor in reducing the influence of marital status on
QoL. Although the dominant religious denomination was
Hindu, religion also did not have any significant influence
on any domain of QoL.

Among all the sociodemographic factors assessed in this
study, level of injury (paraplegic or quadriplegic), level of
education and presence of other medical co-morbidities
showed the most significant influence on QoL. Multiple
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linear regression analysis showed that paraplegic patients
rated their QoL much higher than quadriplegics. Similar
studies in the past have shown that paraplegics have a bet-
ter QoL as compared to quadriplegics, whereas few stud-
ies have shown that level of injury has no relation to the
QoL. Psychological domain scores have been reported to
be higher in paraplegic patients than quadriplegic patients
[15,17]. Among all the QoL variables assessed in this
study, individual’s self-rating of QoL was most influential.

There is only one study available in literature assessing
influence of presence of other medical co-morbidities
in SCI patients on their QoL which also showed similar
negative influence [18]. Level of education also signifi-
cantly influenced the QoL as graduates had higher scores
in environment and psychological domains, which is not
consistent with past studies [19].

1. Study limitations

The nature of the study sample population (soldiers and
veterans) is unique and the findings may not be appli-
cable to the general population. In addition, no data was
collected regarding prevalence/incidence of secondary
complications like urinary tract infections and pressure
sores and their influence on QoL. Also, this was a cross-
sectional study and further longitudinal studies with larg-
er sample size are required to assess the QoL across the
lifespan in terms of age as well as time from injury. These
studies would enable optimization of rehabilitation and
support services required for optimal functional recovery
as well as prevention of secondary complications.

Conclusions

This study measured the QoL in Indian soldiers affected
by SCI using WHOQOL-BREF questionnaire, which is a
patient-measured and validated method in terms of reli-
ability and reproducibility. QoL of SCI affected soldiers
and veterans were positively affected by higher levels of
education and lower level of SCI. Presence of other medi-
cal co-morbidities negatively influenced QoL. Future lon-
gitudinal studies with larger sample size and assessment
of additional variables, like presence/absence of secondary
complications, are required to assess QoL of soldiers and
veterans. This may bring about policy changes to provide
them with additional support and increased access to
equipment or lifestyle interventions as identified.
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