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The global incidence of Spinal Cord Injury (SCI) ranges from 8 to 246 
1cases per million people per year.  The incidence in India is 15,000 new 

cases per year 2.  The resulting alterations impact Quality of Life (QOL). 
In developed countries quadriplegia is associated with a poor QOL on 
average. South Asian QOL on average is lower than in developed 

3countries so those with diseases are worse off .  

In India a large part of expenditure for this population is on early 
4surgery and subsequent home based therapy.  Most of these patients 

are managed at centers without medical rehabilitation units. Once 
stabilized the patient is discharged for home based care. The net impact 
leads to lost follow-up or succumbing to associated life-threatening 
complications. It is established that multidisciplinary rehabilitation 

5improves outcomes in this population.  Interventions to improve 
function thereby QOL may prove cost-effective in the long run. There 
is no Indian data on the impact on QOL comparing acute inpatient 
rehabilitation to early home based care in tetraplegia.

In this study we report the long-term impact of acute medical 
rehabilitation with follow-up on Quality of Life in Chronic SCI. We 
specically report this in Chronic SCI patients greater than 1 year from 
injury using the EQ5DL3, and VAS. 

METHODOLOGY

Design: Longitudinal study of cohort

The Elelctronic Medical Record was reviewed for patients admitted 
from 2012-2018 with tetraplegia. The baseline data was compiled and 
patients were called by a Medical Social Worker who performed the 
following scales: VAS, and EQ5D3L. EQ5D3L has the following 
subcomponents: Anxiety, pain, usual activities, self care, mobility. The 
scores were compared to those who opted to home care a vs those who 
received Acute Inpatient Rehabilitation (AIR).  Along with this we 
report compliance with Clean Intermittent Catheterization (CIC), and 
complication rates. 

Sample size: A power study was done which yielded a sample size of 
40

Inclusion Criteria: American Spinal Injury Association Grades A-C, 
Neurological Level of Injury C4 to C8.

Exclusion criteria: Incomplete, nontraumatic, below age 20, older 

than age 50 

Statistical Analysis: Chi square, Linear-by-Linear Association was 
done for the baseline and outcome variables. 

RESULTS
Thirty nine adults with Spinal Cord Injury resulting in tetraplegia 
participated in this study. Thirty six were males, and three were 
females. Twenty-three opted for early homecare after medical 
stabilization with or without surgery. Sixteen participated in AIR and 
came for at least one follow-up visit at three to six months. More AIR 
patients had C4 lesions, whereas more homecare patients had C5 
lesions. Otherwise the groups were comparable.

Table 1 Summarizes Their Demographic Details.

With respect to the outcome variable VAS there was a signicant 
difference () favoring the AIR group. Taking the EQ5DL3 in 
subcomponents, mobility showed a signicant difference (p value 0.5) 
favoring the AIR group. Self care showed no signicant difference (p 
value 0.18). Usual activities showed no signicant difference (p value 
0.09 ). Pain-discomfort showed a signicant difference (p value 0.00) 
favoring the AIR group. Anxiety-depression showed a signicant 
difference (p value 0.00) favoring the AIR group. With regards to 

There are 15,000 new cases of spinal cord injury per year in India. The majority of persons survive due to improved 
quality of acute care compared to the past. Survival impacts Quality of Life. In developed countries quadriplegia is 

associated with a poor QOL on average. South Asian QOL on average is lower than in developed countries so those with diseases are worse off. A 
large part of expenditure is on early surgery and subsequent home based therapy. Most are managed at centers without medical rehabilitation units. 
Once stabilized the patient is discharged for home based care. The net impact leads to lost follow-up or succumbing to associated life-threatening 
complications. It is established that multidisciplinary rehabilitation improves outcomes in this population. Interventions to improve function 
thereby QOL may prove cost-effective in the long run. There is no Indian data on the impact on QOL comparing acute inpatient rehabilitation to 
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Age Gender NLI Etiology ASIA Duration Surgery

Overall <= 42-
20
>42- 
19

36 males
3 females

C4- 6
C5- 14
C6- 7
C7-8
C8- 4

20 Fall
19 RTA

A- 19
B-15
C-5

3.2 ± 5.1 
years

No- 11
Yes- 28

AIR 
N= 16

<= 42-
6
>42- 
10

15 males
1 females

C4- 5
C5- 4
C6- 2
C7-3
C8- 2

RTA- 7
Fall- 9

A- 9
B- 5
C- 2

3.25 ± 
2.7 years

No- 6
Yes- 17

Home
N= 23

<= 42-
14
>42- 9

21 males
2 females

C4- 1
C5- 10
C6- 5
C7- 5
C8- 2

RTA- 12
Fall- 11

A- 15
B- 5
C- 3

3.26 ± 
1.4 years

No- 5
Yes- 11

p-value 0.88 0.91 0.94
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complications there were more in the homecare group compared to the 
AIR group. With regards to the performance of CIC the AIR group 
showed better adherence. (see table 2) 

DISCUSSION
The results of this study support the conclusion that persons with 
traumatic tetraplegia will have better gains if they participate in AIR 
compared to home based therapy  In this study those receiving AIR had .
better mobility, less anxiety, and less pain. They were more compliant 
with CIC compared to those who opted for early home-based care. 
They also suffered from fewer complications than the other group. On 
the other hand they were no different from the controls for self care and 
usual activities. Considering their lesion, this is not unexpected. 
Bowel, bladder, and skin issues predominate in the chronic care of such 
people. Unaddressed this leads to spasticity. This in turn can affect 
pain, anxiety, and mobility. 

One of the biggest problems a person experiences after SCI is planning 
for the future. Lesion completeness helps prognosticate, but when the 
prediction is bleak patients may too readily or not accept it. The result 
is those who can be better off don't realize their full potential because of 
convenient care, or unscientic care. The primary goal of most people 
with quadriplegia is to walk again. Some regain therapeutic standing 
and walking. These gains are lost when they are not treated holistically. 
This is what medical rehabilitation provides.

6,7Enhancing quality of life is goal of rehabilitation.   has been  QOL
8,9,10found to be diminished following SCI. QOL is a sense of subjective 

well-being. The literature concerning SCI and QOL is littered with 
contradictions which must be sorted though to determine what 
measures should be employed. Common indicators used in SCI are 
health status, impairment, disability, societal participation, 
independent living, and employment. The EQ5DL3 addresses each of 
these. Factors such as injury level, injury completeness, age, marital 
status, and socioeconomic status potentially inuence QOL in SCI. 
Studies supporting this are limited by small sample sizes and a lack of 

11generalizability.  Evidence about these factors is conicting, hence 
their impact on QOL is too. These were included in our study, but not 
factored in for their inuence on the outcomes. Most studies report 
injury completeness and NLI don't associate with QOL. Studies 

12comparing paraplegia and tetraplegia report no differences.  
However, when differences by NLI are found, a lower QOL relates to 

13higher-level injuries.   Considering this we limited our sample to only 
persons with tetraplegia 

It was found that QOL ratings stabilize six months after the event. The 
greater time since injury, the more likely the individual with SCI will 

14report a good QOL.  What changes is the criteria against which they 
15,16measured QOL.  Unattainable goals may be “devalued” and those 

things that are achievable become more highly valued in an effort to 
17enhance QOL.   For those with SCI, family relationships, quiet leisure 

activity, and creative expression were more likely rated as important or 
very important. All the patients in this study were of similar 
disposition. Additionally, priority rankings were related to what the 

17individuals with SCI had actually attained or achieved.  Logically, 
those employed rated work as a higher priority than the unemployed. 
Unattainable goals may be “devalued” and those things that are 

18achievable become more highly valued in an effort to enhance QOL.  
None of our participants resumed employment. A number of recent 
studies regarding QOL in SCI emphasize that QOL is not strongly 

6,7,18,19 18, 20, 21 6,7,18,19, 22 affected by physical variables.  Age , and gender are 
also weakly related to the QOL of the persons with SCI. Physical health 

6, 21,23, 24, 25, 26aspects that can explain differences in QOL are pain  or 
18,21,26 secondary conditions such as pressure sores and dysreexia. This 

is clearly supported by our results also. The AIR group had much less 
pain and complications. This manifested as better scores in the 
respective EQ5DL3 domains. 

SCI leads to urinary incontinence resulting in urinary tract infections, 
nephrolithiasis, and impaired renal function. This worsens spasticity 
leading to poor quality of life, frequent readmission and increased 

27dependence  The primary goal of bladder management in SCI patients 
is to achieve adequate bladder drainage, low-pressure urine storage 

28and low-pressure voiding  Clean intermittent catheterization (CIC) is 
established as a safe, effective and convenient treatment modality in 
selected SCI patients. It is the standard for managing the neuropathic 

29bladder of SCI patients.  Despite being a standard of care, the rate of 
30use of CIC has been reported at 36%.   Our study shows patients 

receiving AIR were 75% compliant with CIC compared to the 
homecare group which 86% were still on an Indwelling catheter. The 
homecare group also had more patients with recurrent UTIs, pressure 
sores, and scrotal abscess as a result. The outcomes of this study should 
be of little surprise. They have already been shown true in prior studies 
in developed countries. What this study adds is specically mobility, 
pain, anxiety and complications are signicantly reduced when AIR is 
part of the rehabilitation plan. 

CONCLUSION:
Persons with tetraplegia due to Spinal Cord Injury who underwent AIR 
have better Quality of life and suffer fewer complications compared to 
those who choose home-based therapy services.  

Limitations:
small sample size, a SCI specic QoL scale
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VAS Mob
ility

Self 
care

Usual 
activities

Pain Anx
iety

Drai
nage

Complications

Overall 4.33 
± 1.3 

1- 1
2- 8
3- 
30

1-3
2-12
3-24

1-1
2-13
3-25

1-10
2-11
3-18

1-10
2-15
3-14

IDC- 
24
CIC-
15

None- 18
Rec UTI- 7
Pressure sore- 9
Scrotal abscess 
+/- 
orchidectomy- 5

AIR 6.37 
± 3.1 

1-1
2-5
3-10

1-2
2-6
3-8

1-1 
2-7
3-8

1-10
2-6
3-0

1-6
2-0
3-16

IDC- 
4
CIC- 
12

None-  8
Rec UTI- 2
Pressure sore- 2
Scrotal abscess 
+/- 
orchidectomy- 1

Home  2.91 
± 3.3 

1-0
2-3
3-23

1-1
2- 6
3- 
26

1-0
2-6
3-17

1-0
2-5
3-18

1-0
2-9
3-14

IDC- 
20
CIC- 
3

None- 10
Rec UTI- 5
Pressure sore- 7
Scrotal abscess 
+/- 
orchidectomy- 4

p-value 0.04 0.05 0.18 0.09 0.00 0.00
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