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Study Design: Prospective case series.
Purpose: This study aimed to investigate the impact of education, financial income, occupation, and patient counseling on the timing 
of enrolment in a spinal cord injury (SCI) rehabilitation program.
Overview of Literature: A rehabilitation program following SCI is essential to improve functional outcomes. Socioeconomic factors 
can affect the timing of enrolment to a rehabilitation program. Literature on the effects of socioeconomic factors among patients with 
SCI in the Indian scenario is limited.
Methods: A prospective, consecutive analysis of patients with SCI was performed with 1-year follow-up. Assessment of the timing 
of enrolment to a rehabilitation program was performed using the modified Kuppuswamy socioeconomic scores (MKSS). Patients ad-
mitted to the SCI unit (group A), underwent intensive individual, group, and family counseling sessions to encourage early enrolment 
into a rehabilitation program. Patients presenting directly for rehabilitation (group B) were analyzed for comparison.
Results: A total of 153 patients were recruited. Group A was composed of 122 patients who started the rehabilitation program after 
a mean of 28 days, compared with a mean of 149 days for 31 patients in group B. In group A, 104 patients (85%; mean MKSS, 14.02) 
and 18 patients (15%; mean MKSS, 15.61) enrolled for rehabilitation <6 weeks and ≥6 weeks, respectively. In group B, 12 patients 
(39%; mean MKSS, 13.69) and 19 patients (61%; mean MKSS, 12.10) enrolled for rehabilitation <6 weeks and ≥6 weeks, respectively. 
The total MKSS and scores for education, income, and occupation did not show a significant difference between the two both groups 
(p>0.05).
Conclusions: Early patient counseling in the acute care unit helps in the early enrolment of patients with poor socioeconomic demo-
graphic profile to a rehabilitation program.
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Introduction

The estimated incidence rates of spinal cord injury (SCI) 
ranged from 10 to 80 per million per year, with global 
prevalence rates of 223–1,000 per million population [1-
7]. These estimates of the worldwide incidence have sig-
nificant limitations because of the inadequacy of national 
registry databases for SCI in many countries in Asia and 
Africa [1,3,8,9]. In the absence of high-quality epidemiol-
ogy studies pertaining to SCI in India, an accurate esti-
mate of the incidence and prevalence of SCI is difficult to 
obtain [9-11]. However, hospital-based pilot data suggest 
that the burden of SCI is substantial, and the demograph-
ics in India widely varied from global reports [8,12-14].

In developing countries like India, where the per capita 
income is low and a sizeable proportion of the population 
is located below the poverty line, access to rehabilitation 
facilities may be limited by financial constraints [15]. Data 
are limited about the impact of socioeconomic factors on 
enrolment in rehabilitation programs for patients with 
SCI in developing countries like India. The social stigma 
associated with SCI and lower educational levels of pa-
tients may have additional impacts on the initiation of a 
timely rehabilitation program. Patients with SCI have sub-
stantially higher rates of unemployment, which preclude 
universal access to rehabilitation programs [15,16].

The initiation of an early rehabilitation program for 
traumatic and non-traumatic SCI has shown improved 
functional outcomes and independence measures for 
given levels of neurological injury [11,17,18]. Patients 
with SCI who participate in early rehabilitation and work 
in reintegration programs also demonstrate a reduced risk 
of bankruptcy [19].

Considering the increasing incidence of SCI in India, 
condition’s enormous associated costs, inadequate epide-
miology data pertaining to India, and beneficial effects 
of early rehabilitation, this prospective study aimed to 
analyze the effects of the socioeconomic factors of occu-
pation, education, income, and patient counseling on the 
timing of patient enrolment in a dedicated SCI rehabilita-
tion unit following discharge from an acute care unit.

Materials and Methods

This study was conducted at Ganga Hospital, Coim-
batore, India which is a tertiary spine trauma unit with a 
dedicated post-SCI rehabilitation center. A prospective 

analysis was performed for consecutive patients with SCI 
who presented to the rehabilitation unit over a 12-month 
period from August 2015 to July 2016. This study was 
approved by the Institutional Review Board (approval 
no., IRB 2015/07/03), and all applicable institutional and 
governmental regulations concerning the ethical use of 
human volunteers were followed during the course of this 
research. Informed consent was obtained from all patients 
participating in the study.

Demographic details, mode of injury, neurological pre-
sentation at injury, time interval between the injury and 
rehabilitation initiation, and type of SCI (traumatic versus 
non-traumatic SCI) were assessed. Demographic variables 
included age, sex, and marital status at the time of SCI. 
The mode of injury in traumatic SCI and the etiology of 
non-traumatic SCI were also documented. A neurological 
assessment of SCI was performed based on the American 
Spinal Injury Association (ASIA) scale at the time of in-
jury.

The patients were segregated into two groups: Group A 
consisted of patients undergoing primary acute trauma 
care for a spinal injury at our institute. Group A patients 
were counseled to consider early rehabilitation once they 
were fit for discharge from the acute trauma care facility. 
Discharge to the rehabilitation unit was considered once 
the condition of the patient met the criteria for discharge: 
wound healing was satisfactory to pursue rehabilitation 
training for independent log rolling and wheelchair trans-
fers. Patients who had suffered an SCI in a clinical poly-
trauma setting were assessed collectively with a multidis-
ciplinary team discussion. Patients who were considered 
fit to pursue rehabilitation training and assisted mobiliza-
tion were enrolled in the rehabilitation unit. Patients with 
cervical SCI were assessed for respiratory function, and 
patients able to maintain adequate oxygen saturation on 
room air or with the minimum requirement of tracheos-
tomy care were considered for transfer.

Three counseling sessions of approximately 20 minutes 
each were conducted by a rehabilitation team that includ-
ed a spine surgeon, clinical psychologist, physiotherapist, 
and rehabilitation medicine physician. The patients un-
derwent three sessions to provide insight into the nature 
of the injury, goals for the rehabilitation program, and 
methods used to prevent pressure sores. Three counsel-
ing sessions were conducted in the form of (1) individual 
counseling, (2) group counseling in a group of 2–3 pa-
tients, and (3) family counseling for the caregivers.
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Group B consisted of patients primarily presenting di-
rectly for the SCI rehabilitation program following acute 
SCI care. Each patient was assessed individually by the 
authors (S.R. and S.A.) to determine the adequacy of the 
primary care introduced. This assessment included the 
adequacy of any decompression/stabilization procedure 
performed. If the treatment was considered satisfactory, 
the patient was enrolled in the study. The primary treating 
center for group B included a district level public hospital, 
state medical university hospitals, and private hospitals.

Any patient counseling sessions received by group B 
patients during their primary treatment at other institutes 
were documented. Pressure sores noted at presentation 
and any new pressure sores were documented during the 
follow-up period for 1 year in both groups. The residential 

address and transportation distance to reach the acute 
spine trauma unit and rehabilitation center were also 
noted for both groups.

The patients were assessed to identify their socioeco-
nomic backgrounds using the widely used and validated 
modified Kuppuswamy score (MKSS) [15,20], as shown in 
Table 1. The patients were evaluated based on their scores 
for monthly family income, education, and occupation, 
and a combined total score was calculated to reflect their 
socioeconomic status using the MKSS. The updated in-
come based on the 2012 modification reported by Bairwa 
et al. [20] was utilized.

The subgroup analysis of the MKSS for both groups was 
carried out based on the time interval (<6 weeks versus 
≥6 weeks) between injury onset and admission to the 
rehabilitation center. Statistical analyses were performed 
using IBM SPSS software ver. 23.0 (IBM Corp., Armonk, 
NY, USA). Results were expressed in mean and standard 
deviations. The paired t-test and chi-square test were used 
for analysis. A p-value less than 0.05 was considered to be 
statistically significant.

Results

A total of 153 consecutive, prospective patients were en-
rolled in this study, of which 138 had traumatic SCI and 
15 had non-traumatic SCI.

1. Traumatic spinal cord injury

The mean age of the patients with traumatic SCI was 
37.8±14.9 years (range, 13–80 years). There were 128 male 
and 10 female patients in the traumatic SCI group. At the 
time of injury, 96 patients (69%) were married. The lead-
ing mode of injury in the traumatic SCI group was a fall 
from a height in 63 patients (45.6%), followed by road 
traffic accidents in 62 patients (44.9%). Other modes of 
injury were diving-related injuries in four patients (2.8%), 
a heavy object falling on the spine in four patients (2.8%), 
unprovoked animal attacks (wild elephants, n=2; bull, 
n=1) in three patients (2.1%), and SCI following a shrap-
nel injury from a bomb explosion in one patient (0.72%).

The patients were assessed based on their level of injury 
and segregated into cervical (C1–7), thoracic (T1–9), 
and thoracolumbar (T10–L2) injuries. The mode of in-
jury, level of injury, and ASIA scale for traumatic SCI are 
presented in Table 2. Cervical injuries were more com-

Table 1. Modified Kuppuswamy Scale with the income modified for 2012

Score

Education

Profession or honours 7

Graduate or post graduate 6

Post high school diploma 5

High school 4

Middle school 3

Primary school 2

Illiterate 1

Income in rupees

≥31,507 12

15,754–31,506 10

11,817–15,753 6

7,878–11,816 4

4,727–7,877 3

1,590–4,726 2

≤1,589 1

Occupation

Professional 10

Semi-professional 6

Clerical, shop-owner, farmer 5

Skilled worker 4

Semi-skilled worker 3

Unskilled worker 2

Unemployed 1

Total score 26–29, upper class; total score 16–25, upper middle class; total 
score 11–15, lower middle class; total score 5–10, upper lower class; total 
score <5, lower class.
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mon in road traffic accidents, and thoracolumbar injuries 
were more likely to result from a fall from a great height. 
In traumatic SCI, thoracolumbar injuries 66 patients 
(47.8%) were most common, followed by cervical injuries 
in 48 patients (34.7%) and thoracic injuries in 23 patients 
(16.6%).

Falls from a great height resulted in thoracolumbar in-
jury in 61.9%, cervical injury in 22.2%, and thoracic injury 
in 15.8% of the patients. In patients with SCIs caused by 
road traffic accidents, 48.3% had cervical injuries, 33.8% 
had thoracolumbar injuries, and 17.7% had thoracic spine 
injuries. A neurological assessment documented that 
75.3% of the patients had ASIA A impairments, 4.3% had 
ASIA B deficits, 15.9% demonstrated ASIA C impairment, 
and 3.6% had ASIA D impairment.

2. Non-traumatic spinal cord injury

Fifteen patients presented with SCI following a non-
traumatic etiology. The average age in the non-traumatic 
group was 44.2±18.7 years (range, 10–70 years), with four 

female and 11 male patients. The etiological causes of 
neurological dysfunction are shown in Table 3.

3. Analysis for group A

Group A was composed of 122 patients undergoing acute 
treatment for SCI at treatment for SCI at Ganga Hospital, 
Coimbatore, India. The average delay between the injury 
onset and initiation of a rehabilitation program was 28±30 
days. Moreover, 104 patients (85.2%) enrolled within 6 
weeks of injury, and 18 patients had delayed enrolment of 
≥6 weeks from their injury. The average distance between 
the place of residence and the institute was 180±165 km 
(range, 10–1,200 km). In group A, 10 of 122 patients de-
veloped pressure sores during the follow-up period.

4. Analysis for group B

Group B was composed of 31 patients who presented for 
enrolment to a rehabilitation program following primary 
treatment for SCI at other medical institutes. The patients 
had an average delay of 149±168 days between their in-
jury onset and the initiation of a rehabilitation program. 
Moreover, 12 patients enrolled for rehabilitation within 
6 weeks of injury, and 19 patients enrolled ≥6 weeks fol-
lowing injury. The average distance of the rehabilitation 
center from the patients’ place of residence was 321±345 
km (range, 15–2,100 km). In this group, 17 patients had 
pressure sores at the time of presentation or in the past 
prior to rehabilitation enrolment.

5. Timing of enrolment in group A and B

The chi-square test for assessment of timing for enrolment 

Table 2. Traumatic spinal cord injury patients, details of region of injury, and American Spinal Injury Association score at presentation

Variable
Cervical (C1–C7, N=48) Thoracolumbar (T10–L2, N=66) Thoracic (T1–T9, N=23)

A B C D A B C D A B C D

Fall from height (N= 63) 11 - 2 1 26 2 11 - 10 - - -

Road traffic accident (N=62) 17 1 8 4 20 1 - -   9 1 1 -

Diving related injury (N=4)   3 - - - - - - -   1 - - -

Animal attacks (N=3) - 1 - -   2 - - - - - - -

Fall of heavy object on spine (N=4) - - - -   3 - - -   1 - - -

Bomb explosion (N=1) - - - -   1 - - - - - - -

Table 3. Etiology for non-traumatic SCI

Etiological cause for SCI No. of cases

Cervical myelopathy 2

Intra-dural tumor related deficit 2

Pyogenic infective spondylodiscitis 4

Tuberculosis of spine 1

Spinal kyphotic deformity 3

Disc prolapse 1

Thoracic myelopathy due to ossified ligamentum flavum 2

SCI, spinal cord injury.
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(<6 weeks versus ≥6 weeks) between group A and group 
B showed a significant difference, with group A showing 
a higher patient enrolment within 6 weeks from injury 
(p<0.05).

6. Socioeconomic evaluation

The socioeconomic profile of groups A and B with the 
MKSS is highlighted in Tables 4–6. In both groups, the 
total MKSS and individual scores for education, income, 
and occupation were comparable between early (<6 
weeks) and delayed (≥6 weeks) rehabilitation with no sig-

nificant difference. None of the patients in group B had at-
tended previous formal counseling sessions to discuss the 
nature of their injury, to describe the need for rehabilita-
tion, or to outline goals for social reintegration.

Discussion

The economic costs of treatment for SCI are enormous 
and have been estimated to be between $100,000 and 
$500,000 in the first year [21-25]. Considering the high 
costs involved with SCI, socioeconomic status has an im-
portant bearing on the treatment sought by the patients 
[15]. However, given the absence of a national registry, the 
impact of these factors on the initiation of a rehabilitation 
program has not been studied previously in an Indian 
context [15].

The patient and the family underwent counseling to 
encourage early initiation of a rehabilitation program fol-
lowing discharge from the acute trauma unit. In group A, 
104 patients (85.2%) started the rehabilitation program 
within 6 weeks compared to 12 patients (38.7%) in group 
B. The lack of dedicated units to undertake SCI rehabilita-
tion is evident on the average distance of residence from 
the rehabilitation unit for group A and group B, i.e., 180 
km and 321 km, respectively. The findings of the study 
suggest that immediate transfer to the rehabilitation unit 
following acute surgical care can aid in the initiation of a 
rehabilitation program. Discharge of the patient following 
acute care to a non-medical facility/home makes subse-
quent initiation of a rehabilitation program difficult. This 
may be a possible reason because the average delay before 
rehabilitation was started in group B was 149 days com-
pared with 28 days for group A.

In this study, socioeconomic factors were assessed us-
ing the MKSS. As the financial costs of SCI treatment are 
high, poor socioeconomic factors can delay the rehabilita-
tion process, resulting in poor reintegration into the so-
ciety [15]. Chhabra and Bhalla [15] reported on access to 
various SCI management facilities based on financial con-
straints, which were assessed by the MKSS. The authors 
noted that all classes, except the upper class, had limited 
access to SCI management avenues in India. We noted 
that the scores for education, occupation, and income in 
both groups were comparable in this study (Table 6). The 
authors noted that 60% of the patients in group A and 
64% patients in group B were in the lower middle or lower 
class. However, the recruitment for rehabilitation program 

Table 4. Modified Kuppuswamy scores for group A and B

Variable <6 wk ≥6 wk p-value

Group A

No. of patients 104 18

Education   4.08±1.42 3.94±1.87 0.71

Income   5.46±3.47     5±2.72 0.40

Occupation   4.47±2.44 6.66±4.03 0.18

Total 14.02±5.77 15.6±7.34 0.30

Group B

No. of patients 12 19

Education   4.41±1.31 4.26±2.32 0.84

Income   6.41±4.39 4.05±3.47 0.10

Occupation   3.08±1.88 3.78±3.24 0.50

Total   13.9±5.35 12.1±7.51 0.40

Values are presented as number or mean±standard deviation.

Table 5. Modified Kuppuswamy scores for groups A and B

Variable Score

Group A

Upper class 7

Upper middle class 43

Lower middle class 35

Upper lower class 35

Lower class 2

Group B

Upper class 2

Upper middle class 9

Lower middle class 6

Upper lower class 13

Lower class 1
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of patients in group A who received specific counseling 
was statistically higher regardless of the MKSS. In light of 
these findings, the authors suggest that counseling to en-
courage early rehabilitation can improve enrolment even 
in lower-class patients.

Logistical concerns of transportation for a SCI victim 
over long distances in developing countries can be very 
challenging. The authors noted that the average distance 
of the rehabilitation center from the residence in group 
A was 180±165 km compared with 321±345 km in group 
B. In this study, the authors speculate that the logistical 
concern over transportation may have an impact on the 
enrolment following SCI. In a study on home visit assess-
ment for 546 patients with SCI, Prabhaka and Thakker [10] 
noted that patients faced considerable difficulty returning 
for follow-up after discharge in the first year because of 
financial and social issues. SCI complications are most 
frequent in the first year following surgery; thus, the au-
thors advocated “paraplegia safari” where a rehabilitation 
team comprised of seven members would make home 
visits in the first year to help reduce the complications and 
readmission rates following SCI. In this study, group A 
recorded 10 patients (8%) with pressure sores compared 
with 17 patients (54%) in group B, suggesting that an early 
rehabilitation program can reduce this potential compli-
cation.

Epidemiological data generated from this prospective 
series of SCI patients recruited at a tertiary SCI treatment 
facility is valuable, particularly considering the limited 
available knowledge regarding SCI in India. A unique 
contribution toward SCI in southeast Asia arises from a 
large number of SCI following two-wheeler accidents and 
falls from heights including trees, rooftops, and construc-
tion sites [1,3]. These injuries account for the common 
mode of traumatic SCI in this region, which is reflected 
in the results of this study. A male preponderance was 
noted among traumatic SCI patients, with previous stud-

ies quoting 4–5 times higher incidence among men [4,21]. 
This study noted that 92% of the SCI patients were men. 
Global epidemiology studies have noted complete injury 
rates between 40% and 50% for America and a trend to-
ward more incomplete injuries in Europe and Australia 
[4,21]. However, this study documented a 75% prevalence 
of complete injuries, which is substantially higher than 
the rates from other geographical regions.

The beneficial effects of a rehabilitation program follow-
ing SCI are well studied. Sumida et al. [17] reported on a 
multicenter trial including 123 patients and assessed the 
timing to begin rehabilitation in three groups: (1) acute, 
<2 weeks; (2) recovery group, 2 weeks to 6 months; and (3) 
chronic, more than 6 months. The authors concluded that 
the physical functional independence measure for a given 
ASIA scale injury improved with early rehabilitation [17]. 
New [18] reported on 70 patients with non-traumatic SCI 
and concluded that their disability was significantly re-
duced with a good rehabilitation program. However, poor 
awareness among the Indian population with regard to 
dedicated SCI rehabilitation units is likely to be a substan-
tial constraint in the effective treatment of SCI [9].

This study has a few limitations. Epidemiological data 
may have had a selection bias, as the institution is a tertia-
ry care spine trauma unit. The predominance of complete 
injury may result from referral of more complicated SCI 
to the institution. The socioeconomic profile of patients 
visiting a public or university hospital may vary consider-
ably from private hospitals, and such study may be limited 
as the sample population was from a predominantly nar-
row spectrum of socioeconomic status. India has limited 
numbers of SCI rehabilitation centers, and the logistical 
concerns of transportation of SCI patients over long dis-
tance may result in a bias in the sample population.

The authors suggest that the effects of poor socioeco-
nomic factors on the initiation of an early rehabilitation 
program can be partially offset by encouraging early and 
direct transfer to a rehabilitation facility following dis-
charge from the acute care facility. Moreover, the authors 
suggest that a combined multidisciplinary team effort 
consisting of a primary care attending physician, a spine 
surgeon, a physiotherapist, and a clinical psychologist is 
vital to ensure early recruitment in a rehabilitation pro-
gram. The need for transfer to a dedicated, specialized 
care rehabilitation facility after discharge is often inad-
equately addressed and needs to be further encouraged.

Table 6. Comparison between group A and B

Variable Group A (N=122) Group B (N=31) p-value

Education 4.05±1.48 4.32±1.97 0.39

Income 5.65±3.57 4.96±3.96 0.34

Occupation 4.05±2.49 3.51±2.77 0.29

Total score 14.27±6.04 12.80±6.72 0.23

Values are presented as mean±standard deviation.
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Conclusions

In developing countries like India, where poor socioeco-
nomic factors can impede patient enrolment in an SCI 
rehabilitation program, early counseling with a multidis-
ciplinary team during acute trauma care admission helps 
ensure early initiation of a rehabilitation program.
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