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Abstract

Objective: To assess the epidemiology of traumatic spinal cord injury survivors in Pakistan, and to investigate the level of
functional dependence of patients on their caregivers.

Method: The cross-sectional study was conducted from January 2021 to June 2023 after approval from the institutional
ethics review board of the National Institute of Psychology, Quaid-i-Azam University, Islamabad, Pakistan, and comprised
patients with spinal cord injury. Data was collected from spinal units of various public and private hospitals across the
country. Demographic data, nature of injury, neurological level, aetiological factors of the injury, and functional dependence
of patients were noted. Modified Barthel Index was used to measure the level of functional independence of the patients.
Data was analysed using SPSS 26.

Results: Of the 205 patients, 121(59%) were males and 84(41%) were females. The overall mean age was 37.82+21.17 years,
with 84(41%) being young adults, 50(26.3%) middle adults and 30(14.6%) adolescents. The most common cause was fall
74(36.1%), followed by road traffic accidents 64(30.2%), firearm injuries 40(19.5%) and sports injuries 11(5.4%). Majority of
the patients had quadriplegic nature of injury 115(56.1%), involved cervical region 114(55.6%) and had American Spinal
Injury Association neurological level A 152(74.1%). Total functional dependence was noted in 154(75.9%) cases.
Conclusion: In view of the specific epidemiology of spinal cord injury in Pakistani patients, it is crucial to develop a national

registry for such patients.
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Introduction

Spinal cord injury (SCl), one of the most distressing
neurological conditions involving loss of motor and
sensory functions of the injured, can affect anyone
regardless of age, gender and other factors, and can have
serious effects on many aspects of a person’s life, including
their ability to care for themselves and others.! Although it
is unknown how many people globally are affected by SCls,
statistics from across the globe indicate that between
250,000 and 500,000 individuals globally suffer an SCl each
year, with the majority being severe cases, and the absence
of road or occupational security initiatives being the
primary contributors to these accidents.2

The majority of common presentations comprises
incomplete tetraplegia (41%), incomplete paraplegia
(19%), complete paraplegia (18%) and complete
quadriplegia (12%).3 SCl is predominantly disturbing at the
community level because it affects young or healthy
persons aged 15-25 years. Traumatic SCl is the main cause
of disability, healthcare expense and missed productivity.4>
SCI patients have difficulty performing the simplest of
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routine activities, like dressing, feeding and bathing. The
quality of life in such individuals is highly compromised in
view of the dependence factor. SCI affects not only the
patient, but also family members and close social groups.
The low quality of life in SCI patient is also found to be
linked with onset of diseases at younger age, stumpy
functional ability, low communal support, low mobility,
marital status, spasticity and pain.6

In the past 20 years, SCl surveys have shown that men are
more vulnerable than females, with the male: female
proportions being as high as 10:1 in countries like
Pakistan.3 The most frequent aetiological cause for SCl in
Pakistan has been reported to be a history of injuries, like
falls and road accidents.” The risk of SCls increases among
adolescents because of hazardous behaviours, like reckless
driving, climbing on trees, and trying to board moving
vehicles.8-10

A study in Peshawar to investigate the epidemiology of SCls
among children aged up to 16 years'! found that firearm
injury was the most common cause, followed by fall from
height, and road traffic accidents (RTAs). The majority of
such patients have been reported to have SCI in the
thoracic region, whereas the cervical is the least frequently
reported area.38

Compared to the data in developed nations, gunshot
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wounds to the spinal cord happen to be a cause unique to
Pakistan.2

The current study was planned to examine the
epidemiological characteristics and functional dependence
of SCl patients in Pakistan.

Patients and Methods

The cross-sectional study was conducted from January
2021 to June 2023 after approval from the institutional
ethics review board of the National Institute of Psychology,
Quaid-i-Azam University, Islamabad, Pakistan, and
comprised SCI patients whose data was collected from
spinal units of various public and private hospitals across
the country using convenience sampling technique.
Patients having history of non-traumatic SCl, like multiple
sclerosis, spondylosis and pyogenic meningitis, and those
having any psychiatric or neurological disease were
excluded. Written informed consent was taken from all the
participants or their parents/guardians. The World Health
Organisation (WHO) calculator was used for sample size
estimation with confidence level 95%, margin of error 0.05
and expected response rate 0.08.13

The American Spinal Injury Association (ASIA) classification
of SCl, which is a generally acknowledged standard
determining the degree and nature of injury according to
a comprehensive motor and sensory evaluation of the
brain function, was used to establish the severity and
neurological level of the injury.’4

The Modified Barthel Index (MBI) was used to assess
behaviour related to activities of daily living (ADLs), ranging
from O=complete reliance to 100=independence. A score
of 0-20 indicates total dependency, 21-60 severe
dependency, 61-90 moderate dependency, and 91-99
slight dependency.’ The assessment is made by anyone
who knows the patient well. With an internal consistency
of 0.88 with ASIA scores in an SCI population, MBI is a highly
dependable tool.

Data was analysed using SPSS 26. Data was expressed as
meanzxstandard deviation, or as frequencies and
percentages, as appropriate.

Results

Of the 250 SCI survivors approached, 205(82%)
participated; 121(59%) males and 84(41%) females. The
overall mean age was 37.82+21.17 years (range: 0-84 years).
In terms of developmental stage, there were 7(3.4%)
children, 30(14.6%) adolescents, 84(41%) young adults,
54(26.3%) middle adults, and 30(14.6%) late adults (Figure
1). The mean years of education was 8.69+5.43 years.

Regarding injury type, 115(56.1%) had quadriplegia and

Open Access

N. Bibi, N. Aslam

® Children

u Adolescents
= Young Adults
u Middle Adults
» Late Adults

Figure-1:  Age distribution on the basis of developmental level.
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Figure-2: Type of spinal cord injuries.
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Figure-3: Causes of spinal cord injuries.
90(43.9%) had paraplegia. In terms of spinal region,
114(55.6%) patients had cervical injuries, 55(26.8%)
thoracic, 25(12.2%) lumbar and 11(5.4%) had sacral injuries
(Figure 2). Also, 152(74.1%) patients had ASIA-A injuries,
and 49(24.4%) had ASIA-B injuries.

The most common cause of SCI was falls74 (36.1%),
followed by 62(30.2%) RTAs, and 40(19.5%) gunshot or
firearm (Figure 3). There were 154(75.9%) patients who
were completely dependent on caregivers for ADLs (Table).

Discussion

Global literature has highlighted that SCI more drastically
affects males compared to females,311.15-17 and the current
findings were similar.

In the current study, a large number of young adults had
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Table-2: Patient characteristics (n=205).

Demographics n (%)
Gender
Male 121(59.0)
Female 84 (41.0)
Age (in years)
Childhood (0-10) 7(3.4)
Adolescence (11-19) 30 (14.6)
Young Adults (20-40) 84 (41.0)
Middle Adults (41-60) 54(26.3)
Late Adults (60+) 30 (14.6)
Marital Status
Single 101 (49.3)
Married 104 (50.7)
Nature of Injury
Paraplegic 90 (43.9)
Quadriplegic 115 (56.1)
Type of Injury
Cervical 114 (55.6)
Thoracic 55(26.8)
Lumbar 25(12.2)
Sacral 11(5.4)
Level of Injury
ASIAA 152(74.1)
ASIAB 49(24.4)
Missing 4(2.0)
Reason of Injury
Road Traffic Accidents 62 (30.2)
History of Fall 74 (36.1)
Gunshot Injury 40 (19.5)
Sports Injury 11(5.4)
Fall from electric poles 10(4.9)
Other Accidents 8(3.9)

Functional Dependence
Total Dependency
Partial Dependency

154(75.9)
49(24.1)

ASIA: American Spinal Injury Association.

SCls because they are more likely to participate in risky
behaviours, including careless driving, climbing trees, and
trying to board moving automobiles, like public transport
busses. The findings were in line with previous research in
Pakistan.3.9.11

Middle adults were the second most vulnerable group in
the current study, which indicates that mostly people
become victim of this life-changing injury in the most
productive years of their life. There were 39 SCl patients
aged 4-19 years. Paediatric SCls are less common in
Western countries, but in Pakistan such cases are common
due to the poor infrastructure management, fall from
height during kite-flying, fall from trees, bomb blasts and
rash motorcycle driving.!" In the West, history of fall is the
commonest SCI cause.4 A history of fall has also been
identified as the primary cause of SCl in developing
countries, such as Bangladesh, Turkiye, India, Nigeria and
Nepal.’® RTAs have been reported to be the second largest
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category of injuries in Pakistan, and it has also been
reported as a major cause of traumatic SCI in Western
countries.'619 According to national and global studies, falls
from heights and RTAs are the two primary causes of
SCls.11-20 Compression and burst fractures are typically
caused by falls, whereas fracture dislocations are typically
caused by RTAs.21

The current study reported higher frequency of cervical
injury compared to thoracic, lumbar and sacral regions, and
the finding was inconsistent with the majority of national
literature911.17 except one recent study in Pakistan19 and
were consistent with the findings of European countries .22

The current findings indicated that majority of patients had
ASIA-A level of quadriplegic injuries. These findings were
not consistent with earlier Pakistani studies in which the
majority of SCI patients were paraplegic and had thoracic
or lumbar injurie.’” Studies conducted on disaster-hit
populations, like earthquakes and bomb blasts, reported
that the majority of patients had ASIA-A injuries.12

In the current study, the majority of SCI patients were
totally dependent upon their caregivers for ADLs.
Functional independence of traumatic SCI patients is
correlated with their level of injury and the spinal region
involved. Patients with lower SCI, such as lumbar and
thoracic, are functionally more independent compared to
those with cervical injuries.>19.23

The current findings highlight the need of a national spinal
cord database and the development of appropriate
guidelines for the recovery of individuals with SCI.
However, the current study has limitations, as it comprised
only patients who reported to various spinal units, leaving
out those who could not survive due to poor evacuation
and rehabilitation mechanisms. Also, the study is based on
one-time data from SCl patients on their functional
dependence which might change after rehabilitation
services. Nationwide empirical studies with due follow-up
data are needed to validate the current findings.

Conclusion

Adolescents, particularly males in their prime years of
efficiency, were found to be more susceptible to traumatic
SCl. Most patients had history of fall, followed by RTAs,
gunshot injury, and sports injury. ASIA-A level of injury
having cervical region involved was the most common SCI,
and majority of the patients were completely dependent
on their attendants for ADLs.
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