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INTRODUCTION

Spinal cord injury (SCI) is associated with permanent 
disability and decreased life expectancy,1 with the 
incidence rate in developing countries ranging from 13.0 
to 220.0 per million, and in developed countries varying 
from 13.1 to 163.4 per million.2 Worldwide prevalence is 
reported to be 1:1000,3 with huge difference in country-
wise statistics – 906 per million in the US,4 526 per million 
in Iceland,5 490 to 886 per million in Australia6 and 15-20 
per million in India.7 

Comprehensive information related to the epidemiology 
of  SCI in many developing countries is yet to be available. 
Further, as curative treatment for SCI is barely available 
in these locations, applying preventive measures is an 

obligatory option to reduce SCI burden.8 In planning 
for preventive strategies, an initial undertaking is to 
investigate epidemiological pattern of  SCI.9 However, as 
comprehensive data are not available, and the available 
findings of  epidemiological studies from developed 
countries cannot be transported to a developing country like 
Nepal,10 there is a need to understand the epidemiological 
pattern of  SCI. This systematic review aims to pool all the 
available data to better understand epidemiological patterns 
of  SCI in Nepal. 

MATERIALS AND METHODS

Protocol development and registration
This systematic review was initially registered in the 
International Prospective Register of  Systematic 
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Reviews (PROSPERO) with the registration number 
CRD42019135301. Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses Protocol (PRISMA-P) 
guidelines was used to search relevant literature, determining 
inclusion and exclusion criteria, outcome measures and 
statistical analysis. The ethical approval for this research was 
not required because SCI patients were not involved in any 
aspect of  this research.

Search strategy
Four databases, namely (a) PubMed (last search till April 
2020), (b) Ovid EMBASE (1974 to latest issue; last search 
on April 2020), (c) Cochrane Library (last search till April 
2020) and (d) Google Scholar (last search till April 2020) 
were searched. The first string during the search included 
Spine OR Spinal Injury OR Spinal cord injury OR Traumatic 
Spinal injury OR Spine Epidemiology; and the second string 
was Nepal. Truncated search terms and the “related articles” 
function was used to broaden the search. Additionally, the 
articles in the references of  included studies were manually 
searched in order to identify any additional studies.

Inclusion criteria
All clinical studies involving epidemiology of  spinal cord 
injury in Nepal that were published in English language 

were selected. However, the studies including patients 
below 16 years and the studies involving the same 
population were excluded from the review. Review articles, 
editorials, case reports, letters, conference abstracts, and 
unpublished studies were also excluded. Further, the studies 
based on interventions/ exposures in spinal cord injury 
patients were excluded (Figure 1).

Outcome measures
The main outcomes included patient demographics, 
etiology of  SCI, severity distribution, spinal level, delays in 
hospital arrival, treatment modality and mortality of  SCI 
patients in Nepal.

American Spinal Injury Association (ASIA) and Frankel 
grading were used to measure the severity of  SCI. 
Delay in hospital arrival (time from trauma to hospital 
arrival) was measured in hours. Treatment modalities 
were broadly categorized as surgical and conservative 
treatment.

Two studies, namely, Lakhey et al.11 and Shrestha et al.12 
were not included in this review because both were a part 
of  the study by Bajracharya et al.13 that was carried out in 
BPKIHS, Dharan.

Editorial (1), opinion (1), case report
(1), study in pediatric population (1)
and studies in surgical intervention

(2) were excluded 

PubMed: 57 studies
Google Scholar: 50 studies

Reference search from the identified
articles: 2 studies

79 studies after duplicate removal

17 studies were screened

11 full texted studies were evaluated
for eligibility 

9 studies were included for the
review

62 studies excluded after reading the
title/abstract

2 studies were excluded because
they were part of a study by different
authors but in the same population

Figure 1: Flow diagram of literature selection process
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Data extraction
All the titles and/or abstracts of  the studies obtained 
from search strategies were screened by two authors 
independently. The full texts of  the potentially eligible 
studies were retrieved and independently assessed for 
eligibility by two authors. Any disagreement between the 
two authors was resolved through discussion with the 
third author.

Data were extracted in a customized form, contrary to the 
original plan to enter the required data in standard pro forma, 
as the extracted data did not fit the format. Two review 
authors extracted data independently; and discrepancies were 
identified and resolved through the discussion between the 
two and with the third author where necessary. Missing data 
were requested from the concerned authors14,15.

Data synthesis and analysis
A narrative synthesis of  data from the selected studies 
was carried out in the following steps: a) studies were 
arranged into logical categories like study designs, outcomes 
etcetera.; b) within study analysis of  data was done, and 
systematic tabulation of  information from each study was 
taken; c) cross-study synthesis was done; and d) variations 
in study characteristics and study biases were addressed. 

Descriptive statistics was used to analyze the demographic 
variables in the data. Statistical analysis was performed 
using IBM SPSS Statistics version 23 (Armonk, NY, 
USA). Means and standard deviations were used to 
summarize continuous measures, while categorical data 
were summarized with the use of  counts and percentages. 
For the data that were diverse to combine, tabulated 
representation of  the data from each study was done.

Risk of bias
The data supplied in the available studies was checked 
for their completeness and internal consistency. Attrition 
bias due to incomplete outcome data was addressed by 
contacting the corresponding authors of  the respective 
studies. Independent double data extraction was done to 
avoid information bias.

RESULTS

Types of studies and their properties
Our search found 9 studies presenting SCI epidemiology: 
four were retrospective, 3 were prospective, one each was 
descriptive and prospective-cohort. (Table 1)

In terms of  the setting, one study was done in BP Koirala 
Institute of  Health Sciences (BPKIHS), Dharan;13 two in 
Spinal Injury Rehabilitation Centre (SIRC), Kavre;14,16 two 
in National Trauma Centre (NTC), Kathmandu;17,18 one 
in College of  Medical Sciences (COMS) Chitwan;15 one in 
Green Pasture Hospital and Rehabilitation Centre (GPHRC), 
Pokhara;19 one in Gandaki Medical College (GMC), Pokhara;20 
and one in Nobel Medical College (NMC), Biratnagar.21 None 
of  them represent studies from the western part of  Nepal. 
Cumulatively, these studies included 1796 SCI patients.

The population size of  these studies ranged from 36 to 
896 with an average of  245 patients per study. The study 
span ranged from May 1997 to October 2018; the shortest 
study covered the duration of  3 months and the longest 
was of  10 years. 

Demography: Gender and age
Out of  1796 patients, 1315 (73.2%) were male and 
481 (26.8%) were female with male to female ratio of  2.8:1. 
The study with the highest male population (90%) was seen 
in the study by Dhakal et al.18 In the study of  population 
who suffered spinal trauma after earthquake, however, the 
number of  female was higher, accounting for 56%.14 

The composite mean age of  patient in all studies was 40 
years with the mean age ranging from 3219 to 47.5 years.20 
Age wise categorization was done only in 5 studies 13-

16,21 which showed the maximum number of  patients in 
>50 years and 21-30 age group category (371 and 365, 
respectively). (Figure 2)

Etiology
Two most common etiologies reported in the literature 
were falls (from tree, hill-slopes, and floors as well as ladders 

Table 1: Available literature on epidemiology of SCI in Nepal
Study Design Site Study Period (N=)
Bajracharya et al., 200713 Retrospective BPKIHS 4/1996-5/2005 896
Scovil et al., 201219 Cohort GPHRC 2008-2009 37
Shrestha et al., 201316 Retrospective SIRC 1/2008-1/2011 381
Devkota et al., 201320 Retrospective GMC 10/2010-9/2011 45
Groves et al., 201714 Descriptive SIRC 4/2015-6/2016 117
Munakomi et al., 201715 Prospective cohort Observational COMS 3/2013-32016 163
Dhakal et al., 201817 Retrospective NTC 12/2015-8/2017 91
Dhakal et al., 201918 Retrospective cohort NTC 12/2015-8/2017 30
Kafle et al., 201921 Prospective NMC 11/2017-10/2018 36

BPKIHS: B. P. Koirala Institute of Health Sciences, COMS: College of Medical Sciences, GMC: Gandaki Medical College, GPHRC: Green Pasture Hospital and Rehabilitation Centre, 
NMC: Nobel Medical College, NTC: National Trauma Centre, SIRC: Spinal Injury Rehabilitation Centre
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of  house), and road traffic accidents (RTAs). A total of  
1077 patients sustained fall injury followed by 305 patients 
sustaining road traffic accidents, 128 patients had burial 
injury, 76 patients had farm related injuries, and remaining 
210 patients had other injuries. One study15 had RTA as 
the most common injury for traumatic spinal injury (51%) 
and one study14 had burial as the major cause of  traumatic 
spinal injury (84%) (Table 2).

There were a total of  855 (63%) patients with fall injury 
and 203 (15%) patients with RTA in the studies done 
before 2017. However, in the studies done in and after 
2017, the patients sustaining fall injury was 222 (50.8%), 
and RTA was 102 (23.3%) with a rise in patients with 
RTA by 8.3%.

Injury severity
Six studies provided complete neurological classification 
while the remaining 3 studies had classified ASIA B, C 
and D as incomplete neurology. One study used Frankel 
Grading to classify neurology. Seven hundred and thirty-
three (42%) patients in the included studies had incomplete 
neurology followed by 636 (36.3%) patients with ASIA/ 
Frankel A neurology. (Table 3)

Level of injury
Most common level of  injury included in all the studies was 
cervical (667) followed by lumbar (592) and thoracic (469). 

But two literatures included only cervical injuries in their 
study15,18 (Table 4).

Arrival to hospital
Only two of  the included studies17,18 mentioned the 
duration of  trauma to hospital arrival. Of  the total 
121 patients in those studies, 62% arrived within 2 days 
followed by 29% within 3 days to 7 days, and the remaining 
9 % patients arrived after 7 days of  trauma.
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Figure 2: Age-wise classification of patients

Table 2: Etiology of SCI Patients of Nepal
Study Etiology

Fall RTA Farm Burial Others
Bajracharya et al., 200713 538 116 72 0 170
Scovil et al., 201219 31 1 0 0 5
Shrestha et al., 201316 260 71 0 30 20
Devkota et al., 201320 26 15 0 0 4
Groves et al., 201714 19 0 0 98 0
Munakomi et al., 201715 67 82 4 0 10
Dhakal et al., 201817 84 7 0 0 0
Dhakal et al., 201918 24 5 0 0 1
Kafle et al., 201921 28 8 0 0 0

Table 3: Injury severity of SCI patients in Nepal 
Study ASIA

A B C D Incomplete E
Bajracharya  
et al., 200713

302 52 164 139 355 239

Shrestha et al., 
201316

213 37 41 35 113 17

Scovil et al., 
201219

22 ---- ---- ---- 14 0

Dhakal et al., 
201817

27 ---- ---- ---- 32 32

Groves et al., 
201714

40 10 20 41 71 1

Munakomi et al., 
201715

13 2 41 37 80 70

Dhakal et al., 
201918

7 ---- ---- ---- 18 5

Kafle et al.,  
201921

9 8 15 4 27 0

Frankel
A B C D Incomplete E

Devkota et al., 
201320

3 3 11 9 23 19

Total 636 733 383

Table 4: Level of injury in SCI patients of Nepal
Study Level of injury

Cer-
vical

Tho-
racic

Lum-
bar

T/L 
junction

Sacral SCI
WORA

Bajracharya  
et al., 200713

358 171 331 ------- 9 27

Scovil et al., 
201219

8 17 12 ------- 0 0

Shrestha et al., 
201316

68 188 113 ------- 12 0

Devkota et al., 
201320

8 12 25 ------- 0 0

Groves et al., 
201714

8 44 56 ------- 1 0

Munakomi  
et al., 201715

163 0 0 ------- 0 0

Dhakal et al., 
201817

0 34 47 10 0 0

Dhakal et al., 
201918

30 0 0 ------- 0 0

Kafle et al., 
201921

24 3 8 ------- 0 0

Total 667 469 592 10 22 27
SCIWORA: Spinal Cord Injury without Radiological Abnormality
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Treatment modality
All but one study19 mentioned about the treatment 
modality. Out of  1749 patients in these studies, 1081 
(61.8%) were managed conservatively while remaining 668 
patients (38.2%) underwent surgical intervention.

Comparing the studies before and after 2017, a significant 
shift to surgical management in recent years was observed. 
Only 25.4% of  1312 patients were managed surgically 
in the studies before 2017 – Bajracharya et al.13 Shrestha 
et al.16 and Devkota et al.20 But, in the studies after 2017 
which included a total of  437 patients, 14,15,17,18,21 the share 
of  surgically managed patients was found to be 76.7%.

Only four studies have mentioned improvement in 
neurology by one ASIA grade following the treatment. 
The number of  patients with improvement of  neurology 
by one grade was 15 (33%) in the study by Devkota et al,20 
60 (36.8%) in the study by Munakomi et al,15 16 (17.6%) 
and 14 (46.7%) in two separate studies by Dhakal et al17,18 
with a cumulative total patients to improve by one ASIA 
grade being 105 (32%) in all four studies.

Mortality
Mortality data have been reported in very limited studies, 
and the data showed large variance. Munakomi et al.,15 
showed an overall mortality of  1.98% among prospectively 
studied cohort group of  163 cervical spine injury cases. In 
another prospective study,19 mortality after rehabilitation, 
however, was reported high (24.32%). 

DISCUSSION

Only nine epidemiological studies in SCI in Nepal 
till date, and no studies from the western part of  the 
country indicate the scanty nature of  investigation 
done in this topic. This worrying reality is intensified 
by the fact that the available studies have failed to 
use standardized pro forma to collect demographic 
information: multiple categories are used to collect data 
in terms of  demography – some articles have provided 
region/district-specific incidence data – making the task 
of  calculating incidence rate of  SCI in Nepal implausible. 
Further, marked differences in the category such as age 
group, location of  residence and etiology have made the 
analysis of  data more problematic. 

Higher incidence of  SCI among male population (73%), 
which is similar to the other studies from developed 
countries22,23 as well, may be due to the male members being 
major responsible person to perform physically strenuous 
work in Nepalese society. Due to the nature of  their work, 
they are at higher risk of  fall from trees and house roofs. 

Furthermore, women in developing countries like Nepal 
are more engaged in home-based activities, which may 
have diminished their risk of  developing an SCI24 from 
fall related injuries. 

The composite mean age of  patients in the included studies 
is 40 years. Evaluating the age distribution, all age groups 
are almost equally affected by SCI with age >50 years 
being most commonly involved; it is contrary to other 
studies where majority of  patients are of  younger age 
group.8,22,25 The possible explanation for higher incidence 
of  SCI in older age group might be the involvement of  
older individuals in potentially dangerous activities due to 
lesser number of  younger population in rural Nepal as a 
result of  migration.26,27

Pooled data captured in the review shows composite mean 
of  fall as the principal cause of  SCI (60%). This result, 
compared to the calculation by Hamid et al (75%),28 is 
slightly lesser. Climbing trees to gather fodder for cattle 
is still a common practice in rural Nepal which explains 
higher incidence of  fall injury. Another reason might be 
the terrain of  the country – the northern part has hills 
and mountains, covering 77% of  the total land leading 
to higher incidence of  fall from cliffs and RTA.29 Other 
findings related to etiology do not vary much from earlier 
studies.30-33 Road traffic accident is the second highest 
etiology in many reports (composite mean as 17%), the 
highest in one reviewed study 15 and there is an increase 
in SCI caused by RTA in recent years by 8.3% (15% SCI 
patients due to RTA in the studies before 2017 compared 
to 23.3% SCI patients due to RTA in the studies in and 
after 2017); but it might not be enough to generalize that 
ranking of  RTA etiology in Nepal will stand at the top, as 
reported in the studies from developed countries.8,28,34,35 
However, the figure amply demands appropriate measures 
to reduce RTA. The study showing burial as the major 
etiology of  SCI14 was the one done in post-earthquake 
2015 in a rehabilitation centre in Kavre, Nepal.

Six hundred and thirty-six (36.3%) patients with complete 
neurological deficiency signify the burden of  SCI in 
Nepal. This figure is higher as compared to a study done 
in China (25.2%)36 but lesser than the figures in Nigeria 
(53%)37 and India (71%).38 AIS A patients take up the 
major health resources for treatment and rehabilitation, 
therefore, measures in decreasing AIS A patient is of  
utmost importance.

Cervical injury is the most common level of  injury (37.4%) 
in the pooled data of  all studies. Similar finding is seen in 
the studies done in other countries.39-42 Unique anatomy 
and high flexibility of  cervical spine may be the reason to 
make cervical region more susceptible to injuries.43,44 
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Delayed access to hospital for treatment is another 
major observation from the review that demands further 
discussion (38% patients arriving at the hospital after 
48 hours of  trauma).17 Unlike the studies in western 
countries where delay is due to treatment of  other 
associated injuries in referring hospital and late diagnosis,45 
the studies in Nepal have not explained the causes. To 
speculate, the cause of  delay can be difficult terrain, lack 
of  proper transportation, proximity to hospital facility and 
financial constraints. 

There is an increasing trend for surgical management 
of  spinal cord injury patients in recent years in Nepal. 
This is explained by an increase in the number of  centers 
dealing with spinal injuries and also due to subsequent 
increase in skilled spine surgeons in Nepal in recent years. 
Furthermore, Ministry of  Health and Population (MoHP) 
announced financial support of  NPR one hundred 
thousand to the patient with spinal injury in 2014,46 which 
must have an incremental effect in surgically managed 
patients with spinal injuries in recent years.

Only two studies included in the study have mentioned 
about the mortality rate ranging from 1.98%15 to 24.32%.19 
The figure at the highest end is higher than many other 
studies outside Nepal: 10.25% in two institutions of  
America,47 19% in the Department of  Orthopaedic Surgery, 
Yokohama City University, Japan,48 and 20% in Spinal Cord 
Injury Centre in Western Denmark.49 Nevertheless, the rate 
at lower end is significantly low which demands further 
explication. Lower hospital death rate might be due to the 
tendency of  the family to request for early discharge from 
hospital, thinking that treating further would not improve 
the condition of  patients. 

Further, financial limitations also could have obliged the 
families for early withdrawal from hospital treatment. 
Mortality being a matter of  grave concern demands 
prospective longitudinal studies to find the gravity of  
death issue among SCI patients. Also, cross sectional large 
population based studies are required to validate the finding, 
and subsequently plan to address the concerns related to 
community rehabilitation. 

CONCLUSION

Heterogeneity in the reports of  demographic characteristics 
of  SCI patients, particularly the location of  residence, 
age group and etiology made comprehensive study and 
comparisons difficult. The number of  epidemiological 
studies regarding SCI in Nepal is scanty and there are no 
studies from western part of  the country. Males are still 
predominantly involved in SCI, and fall injury is the most 

common etiology though RTA is on the rise in recent years. 
An increasing acceptance to surgery as a mode of  treatment 
is suggestive of  availability of  qualified surgeons, state of  
art technologies and favorable national policies for spinal 
cord injured patients. 

Understanding epidemiology of  SCI can contribute not 
only in defining risk groups for prevention and in managing 
health care system but also in providing comparative 
indicators that may inform interventions for prevention, 
health policy and resource management.

RECOMMENDATIONS

Standardized data collection formats are mandatory to 
facilitate globally usable epidemiological as well as clinical 
data as recommended by many previous studies.50 It is a high 
time to start national spine registry in major tertiary care 
centers from all parts of  Nepal for evaluating incidence, 
prevalence and other epidemiological parameters of  spinal 
cord injury patients. Also, our focus on the etiology of  SCI 
suggested that efforts should be made in preventing fall 
from heights and reducing road traffic accidents.
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