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Introduction 
Spinal cord injury (SCI) is the devastating disability known 
to mankind [1]. Besides paralysis or paresis, bowel & bladder 
incontinence and sexual impotence are the common outcomes. 
Persons with SCIs are prone to many secondary complications like 
pressure ulcers, neuropathic pain, heterotrophic ossifications and 
respiratory dysfunctions [2]. Among other respiratory complications, 
persons with SCIs suffered from sleep-related respiratory problems 
especially obstructive apnea syndrome and it is estimated that it has 
affected about 25% to 45% of persons with SCIs [3]. Dysreflexia, 
disturbed gastrointestinal and genitor-urinary system problems are 
also common among SCI patients [4, 5].

SCI has profound social, financial and psychological implications 
[6]. Being a lifelong disability person with SCIs is prone to frequent 
rehospitalizaition due to secondary complications throughout 

their lives [7]. Since complete spinal cord injury is incurable but 
physical rehabilitation strategies aim to minimize complications 
and maximize independence according to the patient’s functional 
capabilities [8, 9]. 

To rehabilitate persons with SCIs comprehensively, a 
multidisciplinary team approach in very much necessary [10, 
11]. This multidisciplinary team approach enables members of 
different specialties to discuss the patient’s condition and achieve 
rehabilitation goals [12-14]. Neuro surgeons/spine surgeons do 
fixation of spine, nursing staff help in management of pressure 
sores, bowel & bladder care while medical physicians treat other 
medical complications [15]. Similarly, Physical therapist focuses 
on gross mobility & chest therapy while Occupational therapist 
focuses on fine movements [16]. Psychologists prepare patients 
for rehabilitation and help them in understanding disability-related 
issues [17]. Nutritionist, social worker, vocational trainer etc. 
guide and manage patients according to their specialties [18, 
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ABSTRACT
Objective: To determine the outcomes of physical rehabilitation interventions at Paraplegic Center, Peshawar.

Methods: This was Quasi experimental study, conducted from January 2018 to December 2019 at Paraplegic Center, Peshawar. A total of 306 persons with 
SCI were included in the study. Patients with ASIA-E level were excluded. Rehabilitation interventions including nursing care, physical and occupational 
therapy was applied for 4 days per week for a month. Spinal Cord Independence Measure (SCIM) scale was used for data collection. Data were analyzed 
using SPSS version 20 and T-test was used to compare the pre and post intervention’s scores, where p-value <0.05 was considered as significant.

Results: A total of 306 persons with SCI, mean age 32.5±14.3 years, out of whom 65 (21.2%) were female and 214 (78.8%) were male. The outcome of 
occupational therapy (self-care) indicates that mean scores for feeding, bathing, dressing and grooming were improved to significant level (p<0.001). 
Regarding Nursing care; respiratory & sphincter management, respiration was significantly improved (p < 0.001). While bladder’s sphincter management 
score improved from 2.78±5.6 to 9.9±4.8 respectively. Similar improvement was observed in bowel’s sphincter management and use of toilet (p<0.001). 
Physical therapy outcomes were measured in terms of mobility. A marked improvement was seen in mobility in bed (p=0.002). Other parameters like; 
transfer from bed to wheelchair, indoor and outdoor mobility for moderate distance and stair management were significantly improved, (p<0.0001).

Conclusion: Physical rehab interventions significantly improve independence measures like self-care, respiratory & sphincter management and mobility 
in persons with SCIs.
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19]. To sum up, the management of SCI patients is only possible 
with a comprehensive approach with input from different team 
members [20].

Goal-oriented repeated activities are the basis of gross mobility 
training while incorporating movements into functional tasks 
is the basis of improving fine movements [21, 22]. To improve 
gross mobility, each and every movement is broken into parts 
and patients do these tasks repeatedly. These movements are then 
converted into functional movements [17]. 

Even though it is well-known fact that repeated activities improve 
gross mobility but literature regarding comprehensive physical 
rehabilitation of SCI patients in developing countries is scare. 
Therefore this study was designed to determine functional 
outcomes of comprehensive physical rehabilitation in SCI patients 
in Pakistan. The outcomes of rehabilitative services vary from 
the organization to organization and also depend upon the time 
of onset and availing of rehab services [23]. Furthermore, the 
functional recovery also depends on health status, neurological 
level, psychological status, complications and presence other 
comorbidities [24]. Paraplegic Center Peshawar is the only facility 
of its kind in the country providing comprehensive rehabilitation 
services to persons with SCIs. This study aims to determine the 
outcomes of physical rehabilitation interventions carried for person 
with spinal cord injuries at Paraplegic Center, Peshawar.

Materials and Methods
This was a quasi-experimental study conducted at Paraplegic 
Center, Peshawar. Using consecutive sampling technique, the 
patients with traumatic spinal cord injuries were included in the 
study; however, patients with ASIA-E level (SCI with normal 
motor and sensory functions) were excluded. The patients were 
given comprehensive services (physical therapy, occupational 
therapy, nursing care, medical and surgical intervention). 
Rehabilitation interventions were applied for 4 days per week 
for a month. The outcomes were evaluated using tested tool the 
“Spinal Cord Independence Measure (SCIM) scale”. A total of 
306 persons with SCIs were part of the present study. Data were 
analyzed using SPSS version 20 and T-test was used to compare 
the pre and post intervention scores, where p-value <0.05 was 
considered as significant. 

Results: A total of 306 patients with spinal injuries with mean 
age of 32.56± 14.3 (ranged 10 months to 70years). Among them, 
65(21.2%) were female while 241(78.8%) were male.

Figure 1: Patient distribution by Gender

The patients were given a series of physical rehab interventions 
over a period of 6 weeks where functional recovery was assessed 
at baseline followed by 3rd and 6th week respectively. Outcomes 
of physiotherapy interventions indicate that after a series of 
physiotherapy over a period of 6 weeks all parameters of gross 

mobility were improved significantly. The functional recovery as 
result of physical therapy indicates that the mean score of mobility 
on the bed was 0.2 ± 1.0 at baseline which was improved to 2.4 
± 2.1 at the third week and 4.3 ± 2.0 at sixth week indicating 
significant difference (p< 0.01). Mean score of transfers from bed 
to wheelchair was 0.1 ± 0.72 at baseline which was improved to 1.8 
±0.3 at last week (p<0.01). Similarly, the mean score about indoor 
and outdoor motilities of both Moderate and long-distance was 
also significantly improved. A statistically significant improvement 
was observed in stair management, transfers from wheelchair to 
car. A similar pattern of improvement was also noted in transfer 
from ground to wheelchair (p<0.01) (table 1).

Table 1: Comparison of gross mobility outcomes over a series 
of physical therapy

Outcome Variables 
of Rehabilitative 
Interventions

Mean 
Score at 
1st week

Mean Score 
at 3rd week

Mean 
Score at 
6th week

P-Value

x̄±Std x̄±Std x̄±Std

Mobility
(room and toilet)

Mobility in bed to 
prevent pressure sores

0.2 ± 1.0 2.4 ± 2.1 4.3 ± 2.0 < 0.01

Transfers: bed-
wheelchair

0.1 ± 0.72 0.54 ±0.7 1.8 ±0.3 < 0.01

Indoor mobility 0.29 ± 0.8 1.3 ± 1.0 2.7 ±1.0 < 0.01

Mobility for moderate 
distances (10-100 
meters)

0.15 ± 0.7 1.9 ± 0.7 3.12 ±1.0 < 0.01

Mobility outdoors 
(more than 100 meters)

0.25 ± 0.8 1.5 ± 1.0 2.7 ± 1.2 < 0.01

Stair management 0.19 ± 0.7 0.8 ±1.08 1.9 ± 1.2 < 0.01

Transfers: wheelchair-
car

0.08 ± 0.3 0.51 ± 0.8 1.51 ± 
1.0

< 0.01

Transfers: ground-
wheelchair

0.01 ± 0.1 0.3 ± 0.6 1.1 ±1.0 < 0.01

All parameters of occupational therapy were significantly 
improved on 6th week after consecutive interventions. Mean 
score of self-care improved form 2.7 ± 0.9 to 3.4 ± 0.7; p<0.01. 
Similarly, feeding and bathing score were 2.7 ± 0.9 and 0.45 ± 
1.0 at the time of admission while it became 3.4 ± 0.7 and 2.63 ± 
0.8 at six weeks, revealing significant improvement (p< 0.001). 
Mean score for dressing and grooming reached to 3.3 ± 1.5 and 
2.8 ± 0.9 as it was 0.78 ±1.5 and 1.8 ± 1.4 at the beginning of 
the intervention.

Table 2: Outcomes of Occupational therapy
Outcome Variables 
of Rehabilitative 
Interventions

Mean 
Score at 
1st week

Mean Score 
at 3rd week

Mean Score 
at 6th week

P-Value

x̄±Std x̄±Std x̄±Std

Self-care 

Feeding 2.7 ± 0.9 2.9 ± 0.8 3.4 ± 0.7 < 0.01

Bathing 0.45 ± 1.0 2.43 ± 1.0 2.63 ± 0.8 < 0.01

Dressing 0.78 ±1.5 2.84 ±1.7 3.3 ± 1.5 < 0.01

Grooming 1.8 ± 1.4 2.6 ± 0.9 2.8 ± 0.9 < 0.01

Outcomes of nursing care as part of rehab services of persons with 
spinal car injuries include respiratory function, bladder and bowel 
sphincter management. Mean score for the respiratory function 
was 9.19 ±1.5 at the beginning and was 10.6 ± 1.9 at the end of the 
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6th week. Similarly, balder and bowel functions were markedly 
improved (p<0.01). Regarding self-care in the toilet the mean 
score was improved from 0.28 ± 1.2 to 5.0 ±1.1, p<0.001. (table 3)

Table 3: Outcome of Nursing Intervention as part of Rehab 
services

Outcome Variables 
of Rehabilitative 
Interventions

Mean 
Score at 
1st week

Mean 
Score at 
3rd week

Mean Score 
at 6th week

P-Value

x̄±Std x̄±Std x̄±Std

Respiration 9.19 ±1.5 9.6 ±1.0 10.6 ± 1.9 < 0.01

Bladder Sphincter 
Management 

2.8 ±5.6 5.7 ±5.6 9.9 ±4.8 < 0.01

Bowel Sphincter 
Management 

0.36 ± 2.1 1.16 ± 2.8 2.59 ± 3.0 < 0.01

Use of Toilet: Hygiene 
and adjustment of 
clothes 

0.28 ± 1.2 1.7 ± 0.6 5.0 ±1.1 < 0.01

Discussion 
The impact of spinal cord injuries is long-lasting which affects 
basic body functions and quality of life (QOL). The number of 
SCI cases is increasing in Pakistan day by day, but there are no 
dedicated facilities of comprehensive rehabilitation. Paraplegic 
center is the only organization of its kind in Pakistan which offers 
100% free of cost comprehensive rehabilitation services to persons 
with spinal cord injuries. These services include; Medical/surgical 
and nursing care, Physical therapy, Occupational therapy, orthotic 
& psychosocial management and follow up home program. The 
present study was conducted at Paraplegic Center to determine 
the effectiveness of rehab services. 

The result of the present study indicates that outcomes in terms of 
functional recovery are significantly improved. The parameters of 
functional recovery include; mobility on bed, transfers from bed 
to wheelchair, indoor and outdoor motilities, stair management, 
transfers from wheelchair were significantly improved at 6th week 
of intervention (p<0.01). The same finding is also reported by Ji-
Sung et al. which indicate that comprehensive rehab intervention 
focusing on standard transfer exercise is more effective for 
improving the gross mobility25 It is further reported that regardless 
of patients condition (whether in intensive care unit or admitted 
in the general ward) strength-training physical interventions are 
recommended, however the protocol changes with the grade and 
types of muscle involved. Neurologically induced Limited strength 
exercise (walking) is recommended to a person with quadriceps 
muscle weakness, while for upper limb muscle in patients with 
paraplegia are needed to give the floor to wheelchair transfer 
training [23]. 

Outcomes for occupational therapy included feeding and bathing, 
dressing and grooming were significantly improved during the 
course of intervention (P <0.01). Finding of the present study 
is consistent with Foy T, et al, who has reported that occupation 
therapy brings statistically significant improvement in the activities 
of daily living (ADLs), however, the outcomes were associated 
with the extensiveness of workout, time spend on each intervention 
[26]. 

It is obvious that spinal cord injuries cause impairment in the 
autonomic nervous system leading to a broad range of autonomic 
malfunctioning including bowel and bladder dysfunctions [27].
Nursing care in this regard plays an important role. Parameters 
of nursing care at paraplegic Center are; respiratory functions, 

bladder and bowel sphincter management. The mean score for 
individual parameters was markedly improved (P <0.01). It has 
been evident that proper nursing care especially health assessment 
along with timely medication for respiratory problems, timely 
emptying of the bladder and proper exercise to detrusor muscles 
have improved the patient’s independence [28, 29]. 

Conclusion 
Multi-disciplinary comprehensive physical rehabilitation services 
at Paraplegic Center are most effective in the improvement of 
functional recovery and quality of life among patients with spinal 
cord injuries. Similar multidisciplinary rehab Centers should be 
established at each district level. 

Conflicts of interest 
The authors declared no conflict of interest and agreed to be 
accountable for all aspects of the work in ensuring that questions 
related to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. All authors contributed 
substantially to the planning of research, questionnaire design, 
data collection, data analysis and write-up of the. 

References 
1.	 Savic G, Short D, Weitzenkamp D, S Charlifue, B P Gardner, 

et al. (2000) Hospital readmissions in people with chronic 
spinal cord injury. Spinal Cord 38: 371.

2.	 Ma VY, Chan L, Carruthers KJ (2014) Incidence, prevalence, 
costs, and impact on disability of common conditions requiring 
rehabilitation in the United States: stroke, spinal cord injury, 
traumatic brain injury, multiple sclerosis, osteoarthritis, 
rheumatoid arthritis, limb loss, and back pain. Arch Phys 
Med Rehabil 95: 986-995. 

3.	 Tollefsen E, Fondenes O (2012) Respiratory complications 
associated with spinal cord injury. Tidsskr Nor Laegeforen 
132: 1111-1114. 

4.	 Benevento BT, Sipski ML (2002) Neurogenic bladder, 
neurogenic bowel, and sexual dysfunction in people with 
spinal cord injury. Phys Ther 82: 601-612. 

5.	 Krassioukov A, Warburton DE, Teasell R, Janice J Eng 
(2009) A systematic review of the management of autonomic 
dysreflexia after spinal cord injury. Arch Phys Med Rehabil 
90: 682-695. 

6.	 Middleton J, Lim K, Taylor L, R Soden,S Rutkowski et al. 
(2004) Patterns of morbidity and rehospitalisation following 
spinal cord injury. Spinal cord 42: 359-367.

7.	 Harvey L (2008) Management of spinal cord injuries: a guide 
for physiotherapists: Elsevier Health Sciences.

8.	 Hatem SM, Saussez G, Della Faille M,  Vincent Prist , Xue 
Zhang et al. (2016) Rehabilitation of Motor Function after 
Stroke: A Multiple Systematic Review Focused on Techniques 
to Stimulate Upper Extremity Recovery. Front Hum Neurosci 
10: 442. 

9.	 Pollock A, Baer G, Campbell P, Pei Ling Choo, Anne Forster, 
et al. (2014) Physical rehabilitation approaches for the 
recovery of function and mobility following stroke. Cochrane 
Database Syst Rev 2014(4):CD001920. 

10.	 Burns AS, Ditunno JF (2001) Establishing prognosis and 
maximizing functional outcomes after spinal cord injury: 
a review of current and future directions in rehabilitation 
management. Spine 26: S137-S45.

11.	 McKinley WO, Seel RT, Gadi RK, M A Tewksbury (2001) 
Nontraumatic vs. traumatic spinal cord injury: a rehabilitation 
outcome comparison. American journal of physical medicine 
& rehabilitation 80: 693-699. 

12.	 Booth S, Kendall M, Fronek P, Deborah Miller,Timothy 



Citation: Amir Zeb, et al (2020) Outcome of Physical Rehabilitation Interventions in Persons with Post-Traumatic Spinal Cord Injuries at Paraplegic Centre Peshawar, 
Pakistan. Journal of Physical Medicine Rehabilitation Studies & Reports. SRC/JPMRS/128. DOI: doi.org/10.47363/JPMRS/2020(2)123

Volume 2(4): 4-4J PhyMed Rehab Stud Rep, 2020

Copyright: ©2020 Amir Zeb, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Geraghty,  et al. (2003) Training the interdisciplinary team in 
sexuality rehabilitation following spinal cord injury: a needs 
assessment. Sexuality and Disability 21: 249-261.

13.	 Brown D, Cameron T, Donoghue F, Susan K Burt, Mark E 
Howard,  et al.(2009) Outcomes of patients with spinal cord 
injury before and after introduction of an interdisciplinary 
tracheostomy team. Critical Care and Resuscitation 11: 14-9.

14.	 Jacob V, Dhruv Mehta M, Joji Joseph B. Ch. 1 Spinal Cord 
Injury. A Multidisciplinary Approach:1.

15.	 Dryden D, Saunders L, Rowe B,  L A May, N Yiannakoulias 
et al. (2004) Utilization of health services following spinal 
cord injury: a 6-year follow-up study. Spinal Cord 42: 513-25.

16.	 DeJong G, Tian W, Hsieh C-H,  Cherry Junn, Christopher 
Karam, et al. (2013) Rehospitalization in the first year of 
traumatic spinal cord injury after discharge from medical 
rehabilitation. Archives of physical medicine and rehabilitation 
94: S87-S97.

17.	 Lisa H (2008) Management of spinal cord injuries: a guide 
for physiotherapists. Churchill Livingston. 

18.	 Dijkers MP (2005) Quality of life of individuals with spinal 
cord injury: a review of conceptualization, measurement, 
and research findings. Journal of rehabilitation research and 
development 42: 87-110.

19.	 Stiens SA, Kirshblum SC, Groah SL,  William O McKinley, 
Michelle S Gittler, et al.(2002) Optimal participation in life 
after spinal cord injury: Physical, psychosocial, and economic 
reintegration into the environment. Archives of physical 
medicine and rehabilitation 83: S72-S81.

20.	 Cardenas DD, Hoffman JM, Kirshblum S, William McKinley 
(2004) Etiology and incidence of rehospitalization after 
traumatic spinal cord injury: a multicenter analysis. Archives 
of physical medicine and rehabilitation 85: 1757-63.

21.	 Pollock A, Baer G, Langhorne P, V Pomeroy. (2007) 

Physiotherapy treatment approaches for the recovery of 
postural control and lower limb function following stroke: 
a systematic review. Clinical Rehabilitation 21: 395-410.

22.	 Carr JH, Shepherd RB (2003) Stroke rehabilitation: guidelines 
for exercise and training to optimize motor skill: Butterworth-
Heinemann Medical.

23.	 Harvey LA (2015) Physiotherapy rehabilitation for people 
with spinal cord injuries. J Physiother 62: 4-11. 

24.	 Whiteneck G, Gassaway J, Dijkers M, Amitabh Jha (2009) 
New approach to study the contents and outcomes of spinal 
cord injury rehabilitation: the SCIRehab Project. J Spinal 
Cord Med 32: 251-9. 

25.	 You JS, Kim YL, Lee SM (2017) Effects of a standard transfer 
exercise program on transfer quality and activities of daily 
living for transfer-dependent spinal cord injury patients. J 
Phys Ther Sci 29: 478-483. 

26.	 Foy T, Perritt G, Thimmaiah D, Lauren Heisler, Jennifer 
Lookingbill Offutt, et al. (2011) The SCIRehab project: 
treatment time spent in SCI rehabilitation. Occupational 
therapy treatment time during inpatient spinal cord injury 
rehabilitation. J Spinal Cord Med 34: 162-175. 

27.	 Walter M, Lee AHX, Kavanagh A, Aaron A. Phillips, and 
Andrei V. Krassioukov et al. (2019) Epidural Spinal Cord 
Stimulation Acutely Modulates Lower Urinary Tract and 
Bowel Function Following Spinal Cord Injury: A Case Report. 
Front Physiol 9: 1816. 

28.	 Hou S, Rabchevsky AG (2014) Autonomic consequences of 
spinal cord injury. Compr Physiol 4: 1419-1453. 

29.	 Taylor JA (2017) Autonomic consequences of spinal cord 
injury. Auton Neurosci 209:1-3. doi: S1566-0702(17)30252-7 
[pii]10.1016/j.autneu.2017.09.015 [published Online First: 
2017/a10/03]


