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Objective: To evaluate the leading challenges in developing countries’ traumatic
spinal cord injury (TSCI) care.

Methods: We conducted a systematic search in electronic databases of PubMed,
SCOPUS, Web of Science, EMBASE, and Cochrane Library on 16 April 2023.
Studies that investigated challenges associated with the management of TSCI
in developing countries were eligible for review. We extracted related outcomes
and categorized them into four distinct parts: injury prevention, pre-hospital
care, in-hospital care, and post-hospital care.

Results: We identified 82 articles that met the eligibility criteria including 13
studies on injury prevention, 25 on pre-hospital care, 32 on in-hospital care, and
61 on post-hospital care. Challenges related to post-hospital problems including
the personal, financial, and social consequences of patients’ disabilities and
the deficiencies in empowering people with TSCI were foremost studied. Lack
of trained human resources, insufficient public education and delays in care
delivery were barriers in the acute and chronic management of TSCI. A well-
defined pre-hospital network and standard guidelines for the management of
acute neurotrauma are needed. Critical challenges in injury prevention include
deficiencies in infrastructure and supportive legislation.

Conclusion: Studies focusing on injury prevention and pre-hospital care in
TSCI management in developing countries warrant further investigation. It
is imperative to develop systematic and evidence-based initiatives that are
specifically tailored to the unique circumstances of each country to address these
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challenges effectively. By understanding the primary obstacles, policymakers
and healthcare providers can establish goals for improving education, planning,
legislation, and resource allocation.

KEYWORDS

spinal cord injury, patient care management, developing countries, wounds and
injuries, prevention and control

1 Introduction

Traumatic Spinal Cord Injury (TSCI) is a devastating condition
with a global incidence of 0.9 million cases annually (1). Developing
countries have an annual incidence of 22.55 cases per million (2),
while the provision of care for TSCI is comparatively less organized
and effective when compared to developed countries (3). There are
notable discrepancies in the management of TSCI between high-
income and low- and middle-income countries, particularly regarding
the availability and organization of trauma care services, rehabilitation
facilities, and access to medical resources (4). The social support and
health system are crucially associated with the health-related outcomes
of individuals with long-term disabilities and the region of living is a
strong predictor of these measures (5). TSCI imposes a significant
economic burden on both the healthcare system and individuals with
disabilities (6). Moreover, about two million deaths due to trauma are
preventable through improving the trauma care system in developing
countries (7, 8) and significant disparities in TSCI-related mortality
rates exist between developed and developing countries. These
differences are partly due to social, economic, political, and
geographical obstacles in trauma care and prevention (3, 9). For
instance, Iran’s road traffic crash (RTC) mortality rates are twice the
rates observed in Europe and North America (10).

To better understand the challenges faced by policymakers in
developing countries, it is essential to classify the care provided for
TSCI based on the temporal characteristics of accident avoidance and
management. This classification covers several key aspects, including
injury prevention, pre-hospital communication, triage, and transport,
as well as in-hospital and post-hospital care.

Challenges encompass a broad range of issues that collectively
hinder the effective prevention, management, and rehabilitation of TSCI
in developing countries. These challenges include economic, socio-
cultural, and political challenges. However, the scope of challenges goes
beyond these categories, reflecting the multifaceted nature of addressing
TSCI in developing countries. Various components of healthcare systems
and government entities face distinct challenges and require specific
solutions within each category. For instance, in a review conducted in
LMICs, it was discovered that inadequate access to cervical collars for
immobilization was a prevalent issue (11). Furthermore, the lack of
efficient and expedited transport emerged as the most critical
pre-hospital factor contributing to mortality rates (11). Social media
platforms, preventive legislation, and road safety regulations play crucial
roles in injury prevention (4). However, healthcare systems can also
contribute to enhancing the quality of care during both the pre-hospital
and in-hospital phases. Zakrasek et al. identified several areas that
require intervention, including acute care, support surfaces, nurse-to-
patient ratios, and education (12). Cultural perspectives can also impose
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limitations on post-hospital care, particularly when injured patients are
faced with obstacles that prevent them from reintegrating into their
communities due to their acquired disabilities (13).

The initial step in problem-solving involves recognition and
defining the issues. Drawing from Kingdon’s multiple stream theory;, it
is essential to transform a health concern into a well-defined problem
and address various aspects of that problem when formulating health
priorities in policy-making (14). Despite the significant mortality and
morbidity attributed to TSCI, there is a lack of studies systematically
reviewing and classifying challenges related to TSCI prevention and
care within the health systems of developing countries. In the present
study, we aimed to comprehensively identify challenges related to TSCI
prevention, providing appropriate pre-hospital, in-hospital and post-
hospital trauma care and support in developing countries. Our goal is
to enable policymakers to enhance TSCI care across primary, secondary,
and tertiary prevention levels. The diverse and wide-ranging outcomes
from existing studies prompted the need for this scoping review.

2 Methods

We have conducted a scoping review which is a suitable method
for data collection and synthesis in the broader topics with various
outcomes (15). This scoping review is based on the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
reporting framework for the scoping review. We used the PICo
(Population, phenomena of Interest, Context) model to formulate the
question of this qualitative scoping review (16). Our research question
is: What are the challenges in the management (I) of TSCI (P) from
prevention to post-hospital care in developing countries (Co)?

2.1 Identifying related studies

A systematic search was conducted in electronic databases of
PubMed, SCOPUS, Web of Science, and the EMBASE and Cochrane
Library on 16 April 2023. Our search strategy was formed based on
three concepts including “Traumatic Spinal Cord Injury,

“management;” and “developing countries” (Appendix A).

2.2 Study selection

After deduplication, two reviewers independently assessed the
titles and abstracts. Thereafter, two independent researchers assessed
the full text of the eligible studies based on predefined eligibility
criteria. Disagreements were resolved by a third reviewer.
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2.3 Eligibility criteria

We included studies that discussed TSCI management and
pertinent challenges in developing countries, without any restrictions
based on language, or timeframe. Developing countries were defined
based on the International Monetary Fund (IFM) list (17). The term of
challenges in our study refers to problems that require effort, strategy
and problem-solving to overcome the obstacles. Studies were excluded
if the primary study objective was not the challenges posed by TSCI,
focused on spinal fracture without TSCI, non-traumatic spinal cord
injury, or only Traumatic Brain Injury (TBI). We also excluded case
reports, reviews, case series containing less than 10 cases, animal studies,
unpublished data, and studies conducted in high-income countries.

2.4 Data extraction

We collected general information, study design, and outcomes
relating to challenges in managing TSCI in the developing countries
in four key areas: injury prevention, pre-hospital triage, in-patient
acute management, and post-hospital care (Appendix B). We did not
appraise the methodological quality and risk of bias of the included
studies, which is aligned with the scoping review guidelines.

3 Results

We found 1,295 articles after removing duplicates. Following
screening titles and abstracts, 360 articles were included for full-text
review. A total of 82 articles matched our study goals (10, 18-101), and
were included for data analysis. The PRISMA chart is presented in
Figure 1 (15). The included studies were published between 1983 and
2023 with 63.4% (n =52) of them published after 2018. These studies
described care challenges surrounding TSCI from 26 developing
countries. Most articles were from Iran (n =9), India (n =8), Nepal
(n =8), and South Africa (n =8). Brazil, Cambodia, Colombia,
Ethiopia, Haiti, Macedonia, Malaysia, and the United Arab Emirates
were the least studied countries with one article for each. The
challenges in the African Region (AFR) were most common in this
review (n =30) and the American and European regions had the least
number of studies, which can be attributed to the small number of
developing countries in these regions (# =3). The South-East Asian
Region (SEAR), Eastern Mediterranean Region (EMR), and Western
Pacific Region (WPR) were mentioned in 24, 16, and 4 studies,
respectively. Two studies were international and multi-center.
Fourteen, 25, 32, and 61 articles included injury prevention,
pre-hospital, in-hospital, and post-hospital, respectively which are
illustrated in Appendix B. We also categorized the neurotrauma
challenges for each country which are illustrated in Appendix C.

3.1 Injury prevention

The injury prevention category was evaluated by 13 articles (10,
18, 26, 28, 36, 41, 44, 59, 62, 76, 88, 93) (Appendix B-Table S2).
We identified four main challenges, including a lack of valid data
based on well-defined research, preventive legislation, cultural barriers
to implementing preventive strategies, and a lack of well-defined
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infrastructure to address injury prevention. There were prominent
gaps in injury prevention in Iran (10, 26, 102), Nigeria (18, 27, 76),
Tanzania (79), and Saudi Arabia (103). Figure 2 illustrates the key
challenges in injury prevention. The challenges related to injury
prevention can be categorized into four main categories.

3.1.1 Research

Four studies mentioned lack of sufficient data (26), lack of an SCI
registry (28), low case identification rate and a delay in data completion
at the SCI registry (76), and lack of research on the epidemiology of SCI
(88) as some of the challenges that exist with research in the injury
prevention phase of SCI management. Azadmanjir et al. outlined
insufficient infrastructure, funds, trained human resources, and technical
issues as the root causes for poor data gathering through a registry (76).

3.1.2 Stewardship
On the legislative front, the absence of laws mandating seatbelt
use in the backseats of motor vehicles is a notable concern (93).

3.1.3 Cultural and behavioral challenges
Inadequate use of restraints and helmets, poor driving behaviors
(10), diving into shallow water is one of the reasons for TSCI (51).

3.1.4 Infrastructure

Infra-structure problems were the most cited challenge in the
injury prevention phase especially in Nepal and included non-standard
roads (51), poor driving (18, 41), single-lane highways with no
separation from street lights or domestic animals, poor cars and tires
(93), non-standard old motor vehicles (41), inaccessibility to
all-weather roads (44), and unsafe workplaces (36).

3.2 Pre-hospital

Challenges in pre-hospital care were mentioned in 25 articles (18,
19, 21, 25-29, 32, 33, 36, 41, 44, 48, 50, 53, 56, 59, 63-65, 75, 79, 82,
92-94) (Appendix B-Table S3) including lack of adequate public
education, lack of a well-defined pre-hospital system and
communication network to manage TSCI, inadequate equipment,
transportation difficulties, and inequality in implementing trauma
guidelines. Nepal (36, 44, 53, 64, 75), India (19, 25, 59, 92, 94, 104),
and Tanzania (63, 79, 82) were the most commonly investigated
countries for pre-hospital care. Figure 2 shows the main problems in
pre-hospital management in developing countries. These can
be examined in five groups.

3.2.1 Public education

Including lack of knowledge about essential precautions for
transportation (25), a lack of skilled human resources (29, 75), and a
lack of basic knowledge about immobilization (32, 75). Several reports
indicated that untrained people helping the injured can lead to or
exacerbate an underlying TSCI (18, 19, 21, 25, 28, 29, 32, 33, 36, 41,
48,92, 93).

3.2.2 Integrated neurotrauma care system

Including insufficient integrated pre-hospital system,
communication network, and patient journey and referral centers

(29, 79).
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FIGURE 1
PRISMA flow chart.
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3.2.3 Equipment

Lack of special equipment for safe transportation including
Emergency Medical Care (EMC) and equipment, EMC with no
special equipment for SCI patients (29), and an ambulance
shortage due to bureaucracy in importing ambulances from
international borders (44). Rathore et al. found that not only were
ambulances and high-tech instruments scarce, but simple and
efficient tools such as spine boards were also rarely available in
Pakistan (28).

3.2.4 Transportation

Transportation by untrained personnel (18, 33, 75, 92) or health
care providers unawareness of log rolling and immobilization
techniques (28, 29, 32, 36, 41, 65), delay in transportation to SCI
centers due to poverty and lack of awareness (27, 33, 44, 75, 79, 82, 92),
poor referral system (93), or the far distance between the accident site
and EMC (21), and lack of ambulance availability (75), more
availability of fast unequipped road vehicles in comparison with
equipped ambulances (19, 33, 48, 75, 93), and inadequate airlift
capabilities (28).

Frontiers in Public Health

3.2.5 Adherence to guidelines

Two included studies evaluated commitment to standard SCI
management guidelines in developing countries. They found that
unawareness of the American Spinal Injury Association (ASIA)
system for differentiating complete and incomplete SCI (28) and poor
national health referral systems (33, 75) may cause inappropriate or
incomplete treatment strategies for managing patients with TSCIL.

3.3 In-hospital

TSCI challenges encountered during hospital admission and acute
management were evaluated in 32 articles (18-22, 26, 28, 29, 32, 33,
36, 38, 40-44, 50-52, 59, 61-65, 79, 80, 82, 92-94)
(Appendix B-Table S4) and the challenges are separated into two main
categories: (A) direct problems -including (1) medical staff, (2)
hospital system and equipment, and (3) failure to work with patients
and their peers and (B) indirect/environmental problems. India (19,
20,59, 92, 94, 104) and Tanzania (43, 63, 79, 80, 105) have studied the
barriers to in-hospital care more substantially. Figure 3 maps the
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prominent barriers to acute care of people with TSCI in
these countries.

3.3.1 Direct problems

3.3.1.1 Medical staff

Including SCI treatment, resource utilization, post-discharge
complications, medical staff capacity, patient education, surgical
challenges, and barriers in attitudes of medical staff. Challenges in
SCI treatment include inadequate nursing care (19), lack of
knowledge, skills, and manpower to treat SCI among physicians (21,
26, 28,29, 32, 33, 36, 41, 79, 93), increased workload per staff (22),
and neglected SCI in traumatic patients (92). A lack of well-trained
staff and awareness of TSCI complications can lead to premature
discharge, deterioration, readmission, or even death (92). There are
also deficient standard continuing medical education (CME)
programs to keep doctors and medical staff up-to-date on novel
management strategies in the TSCI (25). Ideally, doctors and other
providers should educate the patients to understand and implement
essential healing process steps which is a challenge in the developing
world (25). Further exacerbating the problem, on-call neurosurgeons
are often not available (106), and there is a disproportionately small

Frontiers in Public Health

number of trained spine surgeons compared to the regional
population (28).

3.3.1.2 Hospital system and equipment

Twenty-five included studies presented different problems that
can be categorized as follows: lack of equipment and facilities,
insufficient SCI centers, underdeveloped methods of care, delays and
inappropriate referrals, post-acute management challenges, challenges
in emergency care, treatment gap in surgery indications, lack of formal
trauma care pathways, insufficient critical care facilities, limited multi-
disciplinary care, and cost and expense challenges. Numerous studies
mentioned a shortage of essential equipment and facilities crucial for
SCI care (18, 22, 28, 36,42, 63, 79, 82). These include specialized beds,
catheters, invasive blood pressure monitoring, spinal braces, implants,
and pedicle screws. Insufficient availability of SCI centers is identified
as a problem in several studies (19, 28, 32, 36, 40). Delays for referral
from regional hospitals to tertiary centers are reported in one study
(80). Inappropriate prioritization of care and cases of intermediate
admission were also noted (26, 79). Problems in emergency care
included long stays at adult emergency centers without receiving
adequate care and patients leaving without being admitted to
intermediate admission (38, 41). Unfortunately, the protocols for
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trauma reception, patient transfer, triage, and management of patients
are ad hoc, and there is no formal trauma care pathway, such as a
detailed overall plan with specific stages, each with its unique
characteristics (61, 107-109). Issues with ICUs included poor access
(43, 93), inadequate availability (110), and a lack of 24/7 available
operating rooms, surgical instruments, and imaging services (111).

3.3.1.3 Failure to work with patients and their peers
Urinary tract infection (UTI), bedsores (21, 32), lack of familiarity
of temporary personnel with cultural aspects to effectively
communicate with the patients (26), and lack of awareness about SCI
(92) were ineffective

patient communication.

reported problems associated with

3.3.2 Indirect and environmental problems

Twelve included studies mentioned indirect and environmental
problems including patient reluctance and economic constraints,
insurance and emergency center challenges, the influence of local
policies, population density and geographical differences, global
inequity in resource distribution, and specific TSCI-related challenges.
Patients’ reluctance to be discharged due to fear of loss of financial
support is identified as an indirect problem (28). Economic and
financial constraints posed challenges in SCI care, as illustrated in
multiple studies (22, 36, 44, 80, 82, 92). Lack of insurance and
overcrowded emergency centers were reported issues impacting SCI
care (41, 80). Moreover, the lack of manpower and health facilities
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outside the capital city contributed to challenges in providing care
(44). In addition to the aforementioned issues, there were other TSCI-
specific problems, including a lack of educational brochures,
unawareness of ASIA standards and SCI medicine by many physicians,
and a lack of TSCI beds and rehabilitation units/specialists (28).

3.4 Post-hospital

Most of the studies focused on the post-hospital challenges of
patients with TSCL. Sixty-one articles mentioned insufficient facilities;
patient education, rehabilitation, and employment; lack of systematic
follow-up; and social, family, and personal limitations
(Appendix B-Table S5). These studies highlighted the post-hospital
care in 26 countries in which Iran (26, 30, 55, 58, 89), South Africa (65,
66, 72, 97, 101, 112), and Nepal (31, 34, 36, 53, 60) were most
frequently studied. Figure 4 depicts a picture of the challenges that
people with TSCI encounter after discharge.

3.4.1 Facilities

Twenty-eight included studies pointed to diverse challenges in
facilities categorized as follows: deficient medical and paramedical
equipment, insufficient nursing and assistive services, ethical issues in
allocating resources, inadequate building facilities, rescue and retrieval
systems, environmental challenges, and challenges in mobility and
independence. Lack of essential medical and paramedical equipment,
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such as catheters and wheelchairs, was identified as a significant
barrier in numerous studies (18, 30, 38, 43, 74, 89, 91, 92, 100, 101).
Issues related to the poor quality and high cost of purchasing or
repairing paramedical equipment were delineated in specific studies
(83, 99, 101). Inadequacy in nursing and assistance services was
recognized as a barrier to SCI care (91, 99). Lack of facilities for social
activities and ethical concerns in allocating facilities were noted
challenges (26). Building facilities, including stair ramps and toilet
modifications, were reported as inadequate for accessibility for
individuals with SCI (30, 74). Inadequacies in rescue and retrieval
systems posed challenges in certain settings (19, 32). Moreover, people
with SCI face environmental challenges, including inadequate housing
(23, 31) and accessibility to toilets, clean water, and electricity (31,
101). Environmental and structural barriers (81, 86, 88, 91, 101) along
with unsupported public transportation (57, 88), are identified as
significant obstacles. Challenges in mobility and independence lead
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individuals with SCI to abandon unsuitable assistive devices. These
individuals also have trouble in independent access to the community
due to their disability (77, 89) and challenging physical terrain (31,
35,37).

3.4.2 Education, employment, and rehabilitation
During post-hospital phases, the most cited problems were poor
education in individuals with SCI, insufficient employment, and
rehabilitation problems. Insufficient health literacy was reported in
individuals with SCI and their families (67, 72). Poor education can
cause an increased rate of avoidable complications including
inappropriate bladder care (25), inadequate pressure ulcer care (90),
lack of knowledge about pain management strategies (66), and
misinformation about SCI rehabilitation (26, 89). Individuals also do
not receive adequate information and training about coping with their
problems, including maintaining their daily social and mental
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functions. In addition, educational resources like educational
materials in the local language, sexual and reproductive health and
consultation and education are scarce (26, 28, 72, 92, 98). Secondary
to insufficient rehabilitation care centers, specialists, and teams,
individuals faced challenges in the rehabilitation (21, 28, 36, 39, 40, 42,
44, 45,51, 57,73, 89,92, 100, 101). Inadequacy or unavailability of
pediatric SCI units (73), transportation problems (26), difficulties with
discharge policy, unsuitable accommodations (73), lack of financial
resources (23, 30, 37, 40, 45, 92), absence of rehabilitation guidelines,
and inadequate availability of nursing homes contributed to
rehabilitation challenges (38). Lack of a low-cost outpatient program
(24, 89), negative societal attitude toward disability (39), lack of
occupational therapy, and minimal social welfare assistance (23, 30,
55, 57, 92) were key factors contributing to insufficient employment
of individuals with SCI. There is also a lack of systematic post-
discharge plans for SCI rehabilitation, which can further exacerbate
employment challenges.

3.4.3 Follow-up

Nineteen studies reported follow-up challenges in SCI individuals
that can be categorized into several items. Lack of SCI-related
follow-up routines in the treatment of complications (18, 41, 51, 89)
and unsuitable transport infrastructure for follow-up contribute to
difficulties in travel (45, 92). Exorbitant healthcare policy (34, 57, 66,
74, 86, 89, 101) impacting access to follow-up care, inadequate
governmental financial support (36), and financial constraints leading
to fewer follow-ups also present significant financial barriers to
comprehensive follow-up in these individuals (92). Non-negotiable
actions typically dictated by healthcare providers (81) and limited peer
support for SCI individuals and their care providers can make strict
protocols difficult or even impossible to follow (44). Another
important challenge is the discrimination in service delivery. In Low-
and middle-income countries (LMICs) women mostly do not receive
adequate physical, emotional, and social follow-up (96). Further
treatments and systematic follow-up may be needed to improve the
patient’s quality of life and survival (103). The lack of home visits after
discharge and follow-up home care services were among the issues
that caused poor outcomes for patients (28, 92).

3.4.4 Patients

Forty-one studies identified a variety of challenges related to post-
injury complications. Patients complain about Secondary Health
Conditions (SHC), such as pressure ulcers, muscle spasms, bladder-
related problems, and pain (38, 55, 70, 81, 83, 90, 95, 99, 101), lack of
information regarding pressure relief, effective pain management (89,
90), clean intermittent catheterization and effective bladder and bowel
management methods (38, 52, 69) among patients and caregivers. The
sexual function of people with SCI is altered due to physical and
psychological factors, a stressor that can be mitigated with proper
sexual counseling; however, the patients often do not receive such
services (98). The studies reported patients’ mental distress which
includes struggling with experiences of denial, loss of dignity, low self-
esteem, diminished motivation, feelings of discontentment and
unimportance, isolation, depression, and even suicidal ideation (55,
66,71, 78, 81, 88, 89, 96, 97, 101, 113). Patients with SCI dealt with
social challenges like a low rate of reintegration into the community
(21,31, 92), stigma (30, 35,37, 71, 78, 88,91, 101), discrimination (55,
71), social isolation (55, 101), issues related to cultural belief, and
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dependency in activities (26, 81, 91). In addition, financial issues are
one of the major complaints of people with SCI and their families (49,
55, 58, 60, 61, 89, 95, 96, 113). Issues in care delivery, such as the
availability of prescribed and alternative medicine (86, 92, 101), and
lack of home-based care (89, 90) add another layer of complexity. Lack
of effective communication between healthcare providers and patients
was also a barrier to obtaining healthcare services (72). Delayed
initiation of rehabilitation may result in missing a critical window of
opportunity before complications such as contractures become
severely limiting (92). Although the needs of family members and
informal caregivers are often neglected, they may also need special
support. Sacrificing personal aspirations to care for their family
member can influence their physical, mental, and social well-being
(58,59). On the other hand, informal caregivers do not have adequate,
professional knowledge about supporting and providing care to the
person with SCI (69, 70). Hiring a personal assistant would help
people with SCI to perform their daily activities, self-care, and
employment without dependence on their family members. However,
the cost of these services is high and most families cannot afford it
(88). The patients and their families point out that policymakers do
not know their needs. Additionally, parts of written policies that may
provide support or relief are not implemented (55).

Overall, the most mentioned challenges were related to patients’
post-injury complications and empowerment of people with SCI in
post-hospital challenges, negligence and deficiencies in hospital
systems and transportation in acute phase management, and infra-
structural and legislation problems in injury prevention.

4 Discussion

In this scoping review, we holistically investigate the challenges in
managing TSCI across developing countries into four broad
chronologic phases including injury prevention, pre-hospital,
in-hospital, and post-hospital phases. An important point to consider
when interpreting the results of this review is that, although we assume
all LMIC:s face similar obstacles in the management of TSCI, they have
different challenges based on their region, Gross Domestic Product
(GDP), and legislation.

4.1 Injury prevention

In this review, we identified several challenges in injury
prevention. These include insufficient valid data from well-defined
research, gaps in preventive legislation, cultural barriers to
implementing preventive strategies, and a lack of well-defined
infrastructure to address injury prevention.

Consistent with other studies, our findings emphasized the
insufficiency of research on the cause and epidemiology of trauma in
developing countries (114, 115). Addressing these challenges is crucial
in the injury prevention phase of SCI management and properly
conducted epidemiological studies play a pivotal role, as they have the
potential to bring about change by presenting issues and proposing
clear preventive measures, influencing regional policy (92, 114, 116).
Given the regional nuances in the effectiveness of preventive measures,
there is a pressing need for the collection of sufficient, specific data
(92). This necessitates the establishment and funding of research
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centers (117), the implementation of technology, and the creation of
research opportunities (118). Failure to prioritize these efforts may
result in a stalling of developments in SCI prevention indefinitely.
Notably, there is a current dearth of reports for many developing
countries, which may be grappling with these challenges without the
necessary resources or attention to properly address them. Enhancing
an interaction between the researcher and health-care system and
evidence-based policy-making should be also prioritized to enhance
more evidence-based policy-making (116).

Motor Vehicle Crash (MVC) is the leading cause of TSCI in
developing countries (119). Other studies recognized high-speed
driving, alcohol consumption before driving, nonexistent alcohol
breath testing, lack of using seatbelts, helmets or child restraints,
neglecting vulnerable road user such as pedestrians, cyclists and
motorcyclists, and non-standardized roads and vehicles as the
challenges in injury prevention (116, 120, 121) which were in
concordance with our results. Excess speed is not only associated with
a higher risk of injury, but also the severity of injury and is known as
a priority in preventing MVC (122). Although public educative
interventions can be effective, but legislative enforcement is the most
cost-effective approach to controlling speed and alcohol consumption
supported with a high level of evidence (123) whereas the legislative
enforcement is inadequate in LMICs (124). The health sector’s limited
participation in prevention efforts, coupled with the inappropriate
allocation of resources (117, 118) further exacerbates the management
limitations in these regions. It is crucial to recognize that effective
prevention strategies require tailored legislative frameworks for each
country. These frameworks should be developed based on the
country’s available resources, facilities, and cultural nuances. Striking
the right balance ensures that legislation is not only acceptable but also
applicable, fostering a comprehensive approach to SCI prevention in
diverse socio-cultural contexts.

Additionally, lack of standardized roads and vehicles posed
infrastructural obstacles in the prevention of MCVs (125). In
developing countries, the application of effective engineering methods
for vehicles and roads has been inconsistent (117). These
infrastructural challenges can be systematically categorized into five
domains critical for injury prevention: policy, involving inappropriate
construction of settlements, roads, and pedestrian areas (126); culture
(127); investment, characterized by inadequate resources for law
enforcement and injury prevention; education, with a lack of
systematic education for personnel, particularly in work-related
settings; and laws, reflecting an inadequate safety culture, poor legal
conditions, and insufficient regulations for motor vehicles (119).
Motor vehicle maintenance including periodic inspection of vehicles
specially busses and old vehicles has been effective in preventing MVC
(117, 121). Sweden implemented a road safety policy named “Vision
Zero” which prioritizes the protection of vulnerable road users. In this
program the responsibility for road safety lies primarily with the
system designers and it focuses on environmental changes over
human-related factors (123).

Although the government plays a vital role in TSCI management,
without the active participation of the people at risk for trauma, the
designed strategy will fail. Relying solely on legal enforcement of seat
belts and motorcycle helmets does not guarantee their consistent
application in the real world (128). The use of seatbelts in developed
(i.e., United States) and developing (i.e., Saudi Arabia) countries is
about 85 and 5%, respectively (103). The result of a trial on the effect
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of four preventive interventions, including (1) helmet laws for
motorcycles, (2) seatbelt laws for cars, (3) implementation of general
traffic laws, and (4) national media educational activities on
community behavior indicated that the ratio of subjects using a
seatbelt or helmet did not improve (129). Montazeri et al. suggest that
knowledge and awareness about high-risk behavior do not always
affect the behavior (128).

Work-related injuries are contributed to 15% of TSCI (13). To
mitigate these injuries, risk analysis of the workplace and improved
safety measures are necessary (36, 51). Interventions targeting
improvements in policy, standardization, and laws were the most
effective preventive practices in developed countries (125, 130).

4.2 Pre-hospital

The included studies reported the absence of safe and timely
prehospital transportation, inadequate public education, lack of a
well-defined pre-hospital trauma system and referral network for
managing TSCI, insufficient equipment, and disparities in
implementing trauma guidelines.

A major component of the trauma system is pre-hospital care
which refer to identifying, managing TSCI cases and transporting
them safely to the hospital (8). An effective trauma system needs
coordination between different sectors including governmental
agencies, legislative sectors, and private and community-based
institutions. The absence of a structured and integrated referral system
are revealed by the findings of several studies which is consistent with
prior studies (131). In addressing the challenges within the
pre-hospital system and communication network, a comprehensive
strategy is essential to establish well-coordinated and efficient
neurotrauma care systems in developing countries. This involves
refining pre-hospital systems, fortifying communication networks,
and ensuring clarity in the roles of operational teams in developing
countries (132). Bridging the gap between urban and rural areas in
terms of personnel availability is imperative to establish an equitable
and effective neurotrauma care framework. Additionally, streamlining
the patient journey to referral centers is crucial to optimizing
outcomes and preventing unnecessary delays in critical interventions.

Many developing countries lack a well-defined pre-hospital
system and communication network to manage TSCI patients (133).
This shortcoming leads to unsatisfactory emergency medical services
(EMS) interventions (134) and thus excessive mortality. The studies
indicated ambiguity in the respective roles of operational teams like
EMS, fire station, and police to reach the scene and manage emergent
situations (107). This issue can be exacerbated by inequality in the
availability of reserve personnel between urban and rural areas (133).
Unfortunately, patients often reach referral centers after being
transferred between multiple institutions—a major concern for
patients who require emergent intervention. This practice may result
in the loss of the crucial golden time for decompression surgery,
leading to more serious complications.

Safe and prompt transportation is a significant factor in reducing
mortality and severity of injury following TSCI. The considered
challenges were (1) transportation by untrained personnel (18, 33, 75,
92) or lay responders who are unaware of log rolling and
immobilization techniques, (2) delay in transportation to SCI centers
and (3) lack of equipment. WHO has identified knowledge and skills,

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1377513
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Ranjbar Hameghavandi et al.

and equipment as essential factors in providing an efficient trauma
care (135).

Consistent with other studies, A lack of skilled personnel and
paramedics is a challenge in transportation and delivering acute
pre-hospital care to individuals with TSCI which results in
increased death or injury severity (11, 131). A nationwide study in
Japan showed that physician-led pre-hospital management reduced
in-hospital mortality regardless of transportation time (124, 136).
Rathore et al. found insufficient knowledge among healthcare
providers in Pakistan regarding immobilization techniques and log
rolling in patients with suspected SCI (28). These results
underscore the need for nationally relevant guidelines or
adaptation of international ones for managing TSCI in
developing countries.

In developing countries, lay responders have a significant impact
as the front line of informal trauma care (11, 131). Achieving adequate
public education such that responders to trauma patients use
resuscitation and immobilization strategies to prevent the worsening
of neurological deficits in patients with incomplete SCI is a significant
challenge (92). Several reports indicated that untrained people helping
the injured can lead to or exacerbate an underlying TSCI (18, 19, 21,
25,28, 29, 32, 33, 36, 41, 48, 92, 93). Such injury-worsening events
might also occur frequently in post-disaster situations, such as
earthquakes, due to the need to remove people from the rubble. In a
study conducted in Saudi Arabia, one-third of respondents did not
know the signs of cervical SCI and two-thirds of them were not aware
of first-aid responses to cervical SCI (56). Similarly, a study from
Pakistan that evaluated the management of patients following the
2005 earthquake reported that none of the 83 injured people received
immobilization at the scene (28). Promoting first aid knowledge and
communicating the trauma and immobilization protocols through
social media platforms and mobile apps are encouraged for enhancing
public education (4).

Delay in transportation is another impediment in the pre-hospital
management of TSCI. Prehospital time consists of activation time,
response time, scene time and transport time which is varied across
the countries (131). Significant disparities exist in the average time
from injury to hospital admission, ranging from 2.8 to 5.9days in
Tanzania, 45 days in India, and 17 days in Sierra Leone (79). Very few
TSCI patients reached care in less than 24h (23, 117, 126, 128). This
is likely due to inappropriate triage criteria (117) and inter-hospital
transfer issues (137) that may be compounded by poor roads and
difficult geography. In a study conducted in Tanzania, a longer time
between injury and admission was associated with lower odds of
mortality which is in contrast with the guidelines that early admission
and treatment can reduce complications and improve patient-related
outcomes (63). In some developing countries, the insurance race can
determine the hospital to which patients are referred (138).

Equipment deficiencies can be divided into three categories: (1)
lack of adequate vehicles for transportation, (2) lack of technology
devices in ambulances such as ventilators, blood pressure monitors,
and pulse oximeters, (3) lack of standard equipment in ambulances
such as standard long backboards for vertebral fracture patients,
cervical collars, sandbags, and warmers. There are numerous
reports that in many developing countries, untrained individuals
with unsuitable vehicles, including motorcycles, busses, bicycles,
and private cars transport injured patients to hospitals (23, 52, 57,
119, 126, 133, 139, 140). In some developing countries like Iran
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(128) and Pakistan (139), air transportation is available, particularly
from rural regions. This is beneficial to provide life-saving
care (134).

4.3 In-hospital

In-hospital challenges included a lack of well-trained staff,
insufficient Intensive Care Units (ICUs) and other facilities, lack of
tertiary centers and non-standard emergency management to improve
TSCI care, and ineffective patient-doctor communication. Patients in
developing countries have a lower disability survival rate than those
in high-income countries (4). This trend can be also seen also for
TSCI patients and may be due to LMICs’ differences in medical care
and sociocultural factors. For example, a lack of formal trauma care
pathway results in support only in the initial management or in the
end-life support for critically ill patients before or after admission,
resulting in a more favorable prognosis as the patient arrives at the
hospital (119, 130, 133).

Formative resource utilization and care should aim to reduce
re-admission and post-discharge complications. Insufficient trained
human resources and high workloads pose challenges in delivering an
optimal neurotrauma care. A lack of well-trained staff and awareness
of TSCI complications can lead to premature discharge, deterioration,
readmission, or even death (92). Limited availability of neurosurgeons
and small number of trained spine surgeons compared to the regional
population are often not available (106), and there is a
disproportionately small number of trained spine surgeons compared
to the regional population (28). The ratio of neurosurgeons to
population is meager in many developing countries: 1:7,000,000 in
sub-Saharan Africa, 1:9,000,000 in East Africa, and 1:12,000,000 in
Uganda and Tanzania (141). Establishing a neurotrauma fellowship to
educate sub-specialized neurosurgeons have been suggested as a
strategy of improving the level of care (142). Additionally, many
patients and their families reported inappropriate attitudes from
health workers as a barrier to proper care delivery.

Some studies pointed to underdeveloped methods of care for SCI
patients within general hospitals and level one trauma centers were
associated with mortality (143). Patients’ impaired hemodynamics
such as bradycardia and hypotension are associated with higher
mortality rate following TSCI (144). In developing countries, patients
do not receive Mean Arterial Pressure (MAP)-targeted therapy in
general hospitals mostly due to the unavailability of ICU and
monitoring facilities (145). Thus, a certain level of development is
generally needed before tertiary care like neurosurgery is a viable goal.
Most developing countries are still lacking critical TSCI care supplies,
such as intermittent pneumatic compression stockings and specialized
mattresses (146). On the other hand, delays for referral from regional
hospitals to tertiary centers are reported in our findings, as well as
other studies (147). Hospital crowding, influenced by policies, can
reduce the quality of care by increasing wait times (148). Population
density and geographical differences were other influential factors.
When compared to rural hospitals, urban hospitals are better
equipped and have highly trained providers (Saudi Arabia, India,
Zimbabwe, and Iran) (23, 149-151). Global inequity in resource
distribution was another problem (92). This unequal distribution was
evident in the Lancet Global Surgery 2030 report that highlights
discrepancies in accessing basic surgical needs (152).
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Studies have shown decompressive surgery within 24 h after the
injury is associated with higher neurological recovery (153).
However, this timeline seems unrealistic in developing countries.
Structural barriers like inadequate Operating Rooms (OR), surgical
equipment and lack of trained staff are significant factors causing
delay in surgical management of people with TSCI. A study
conducted in Tanzania reported only 25% of patients with surgery
indications were operated on. Unfortunately, the protocols for trauma
reception, patient transfer, triage, and management of patients are ad
hoc, and there is no formal trauma care pathway, such as a detailed
overall plan with specific stages, each with its unique characteristics
(61, 107-109).

Many studies identified patient reluctance and economic
constraints as a significant barrier in providing emergency care and a
barrier in taking surgical management. It is noteworthy that the
insurance status of patients also influences the transfer process,
further contributing to patient anxiety surrounding their financial
stability after SCI (104).

Post-acute management during hospital admission is an
important factor in reducing the complications of TSCI. Creating an
effective physician-patient communication have a positive impact on
accepting the new conditions and educating patients and their family
about necessary considerations (125). Having a “turning team” to
change the position of patients every two hours and persuading the
patients to sleep on their faces can help prevent decubitus ulcers and
reduce their treatment costs.

4.4 Post hospital

Individuals with SCI are posed to a myriad of interconnected
challenges in dealing with this chronic condition. Our study highlights
secondary health conditions, inadequate rehabilitation and patient
education; insufficient facilities; lack of systematic follow-up; and
social and occupational limitations as common post-hospital issues.

People with SCI must cope with and manage complications
related to this chronic condition including physical secondary health
conditions, psychological distress and sexual dysfunction. Other
studies have demonstrated Secondary Health Conditions (SHC) such
as pressure ulcer and UTT are the primary causes of more severe long-
term disability and premature death among people with SCI (154).
Effective management of urine and bowel incontinence, pain and
pressure ulcer prevention play a crucial role in enhancing their quality
of life (35). A significant challenge in the management of SHC and
sexual dysfunction lies in the insufficient education provided to
patients and their families regarding bowel and urinary management
as well as the lack of counseling opportunities for sexual adjustment.
Enhancing self-efficacy and self-management in preventing SHC is
associated with higher adjustment and quality of life among people
with SCI which can be obtained by empowering and educating the
patients about their new conditions (125, 155). Additionally, there
remains limited awareness about pain management, clean intermittent
catheterization and urodynamic evaluation methods for neurogenic
bladder (92). Psychological distress, such as depression and anxiety, is
prevalent among individuals with SCI. It is recommended to screen
for mental disorders during the early stages after the injury and
discharge (125). People who maintain good mental well-being tend to
adapt more easily to their new condition (125). Empowering and
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educating patients and their caregivers in coping with disability and
complications caused by SCI should be more emphasized.

The present study highlights considerable challenges related to
rehabilitation and follow-up for individuals with SCI. Appropriate
rehabilitation to adapt to the individual’s new situation is critical and
can substantially influence outcomes. The patterns of life,
communication, and expectations are often set favorably in
rehabilitation through interacting with other SCI peers. The World
Health Organization (WHO) recognizes rehabilitation as an essential
health service and a core component of universal health coverage (14).
However, barriers hinder timely access to rehabilitation services (124).
For instance, in Nepal a wide gap between hospital discharge and
rehabilitation initiation led to high rates of pressure ulcers affecting
32% of admitted individuals (156). To address these challenges,
stakeholder groups should prioritize rehabilitation services (14) and
training multi-disciplinary and specialized rehabilitation teams is
essential (157, 158). Alternative services, such as home-based
rehabilitation and community-based rehabilitation have shown
promising results (28, 159, 160). Social Follow-up systems are also
inefficient in developing countries due to various causes such as the
lack of a surveillance system to collect patients’ records and
information, structural and cultural barriers in determining a
follow-up plan at the time of discharge, or financial constraints.
Additionally, many rehabilitation centers do not provide home-care
services. Eslami et al. argued that the high rate of pressure ulcers in
SCI patients in developing countries like Iran is due to the fee-for-
service model but there is no responsible party for those not referred
or who cannot pay (161). The lack of home visits after discharge and
follow-up home care services were among the issues that caused poor
outcomes for patients (28, 92). Mobile teams could be a method to
increase effective follow-up care (26). One of the best practices in
follow-up suggested by Liu et al. was to follow the patients with regular
phone calls and home visits, which could result in better management
of secondary health conditions and improved assessment of patients’
home environment, facilitating the alliance of patient and health
providers in decision-making (81). Follow-ups provide a support
system in managing SHC and other SCI complications and it should
constantly assess the Quality of Care (QoC) for people with SCI. A
comprehensive assessment tool developed by Ghodsi et al. evaluates
the QoC in three categories of indicators for TSCI management
including pre-hospital, in-hospital, and post-hospital management of
TSCI (140) and it provides a valuable resource for evaluating and
improving TSCI care (162). Without essential rehabilitation, the
injured person’s expectations might be unduly stilted. Inpatient and
outpatient rehabilitation are critical to educate the injured person on
how to avoid complications and help them cope with the injury state
and achieve a higher quality of life.

Social reintegration is another predictor of quality of life in
individuals with SCI. An important factor in improving social
participation is developing an enabling environment by enhancing
access to transportation, and buildings (163). The absence of policy
framework for accessibility standards and insufficient financial
resources allocated to addressing these policies, and lack of public
awareness about the importance of accessibility have been noted as
main challenges in providing an enabling environment (125). A
limited number of studies conducted in developing countries
mentioned adjusting these modifications to their housing, while it
enhances safety, independence, and quality of life of individuals with
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SCI (164). This limited number of home modifications in developing
countries can be due to financial barriers in affording such
environmental modifications. The family might not know how to
modify their homes to improve the injured person’s independence.

Employment varied according to the type and severity of injury.
Only 12% of those who were employed at the time of injury were able
to return to their jobs or similar jobs after injury due to factors such
as a lack of proper occupational rehabilitation programs, insurance
failing to cover rehabilitation costs (165), and changes in psychological
issues and self-esteem (166, 167). SHCs are a barrier in employment
of people following TSCI (168). Most people with SCI cannot continue
their prior careers and informal caregivers have to abandon their job
due to the high burden of caring for disabled family members. The
out-of-pocket payments of healthcare services (e.g., rehabilitation),
and lack of insurance coverage put vulnerable groups at the risk of
poverty and other socio-economic consequences (169). It is
recommended to investigate the financial implications of TSCI and
compensative interventions specifically in the context of LMICs in
future studies.

Consistent with other studies, we found a limited access to emerging
technologies in developing countries (170). Although these technologies
had some advantages in enabling individuals with TSCI, the used
technology-intensive equipment that was difficult to repair and
maintain. The costs of this equipment were not all covered by insurance,
which might adversely affect psychosocial outcomes (166). There are
ethical dilemmas in allocating the available resources (96). Ethical
challenges in the management of TSCI are not limited to assistive
technologies. An important ethical challenge is the patients’ autonomy
during their treatment or rehabilitation process (96). People with SCI
must be engaged not only in their treatment process, but also in policy-
making and their experience can provide invaluable insights (125).

4.5 Limitations

We would like to acknowledge certain limitations in our study
including: I. Variations in Definitions and Diagnostic Criteria: A
notable limitation is the heterogeneity in the definitions and diagnostic
criteria for TSCI across the included studies. This variability may affect
the comparability of results and the generalizability of findings across
different settings and populations. The diversity in methodologies and
definitions could lead to discrepancies in interpreting the magnitude
and specifics of challenges in TSCI care. I1. Geographical Limitations
in Data: The study’s findings are predominantly based on data from a
limited number of developing countries, which may not fully represent
the global spectrum of challenges in TSCI care. There is a lack of
comprehensive data covering all developing countries, leading to
potential bias in understanding the global situation. The absence of
information from numerous regions might limit the applicability of the
recommendations and findings to those areas not covered in the review.
II1. Focus on Specific Phases of Care: There is an observed imbalance
in the quantity of research focusing on different phases of TSCI care,
with a notably lesser focus on injury prevention. This imbalance
highlights a potential gap in the literature and underscores the need for
further research in underrepresented areas, particularly in developing
effective injury prevention strategies and interventions. IV. Unpublished
Data and Gray Literature: The scoping review methodology did not
include unpublished data or gray literature, which could contain relevant
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information on the challenges of TSCI care in developing countries. This
exclusion might overlook valuable insights, innovative practices, or local
solutions that have not been formally published, potentially biasing the
findings toward published literature. V. Potential for Publication Bias:
Given the reliance on published studies, there is a risk of publication
bias, where studies reporting significant or positive findings are more
likely to be published than those with negative or inconclusive results.
This bias could skew the understanding of challenges in TSCI care,
emphasizing certain issues over others that might be equally critical but
less reported. VI. Cultural and Socio-economic Contexts: The review
acknowledges challenges in TSCI care but may not fully encapsulate the
depth and impact of cultural and socio-economic contexts on these
challenges. The socio-cultural factors that influence the implementation
of care strategies, patient and caregiver behaviors, and the adoption of
prevention measures are complex and multifaceted, requiring further
exploration beyond the scope of this review.

5 Conclusion

The goals of TSCI care are to increase survival, prevent further
injury, reduce complications, and set the path to living safely and
productively with SCI. To establish a conceptual framework for TSCI
care in developing countries, we categorize and summarize the current
challenges from different developing countries into four significant
areas based on the timeline from injury, including injury prevention,
pre-hospital care, hospital care, and post-hospital care. Most studies
focused on in-hospital and post-hospital care, which fall into
secondary and tertiary prevention strategies. We strongly recommend
that researchers and policy-makers appreciably highlight the primary
prevention strategies that may prohibit the trauma from happening.
International guidelines can provide benchmarks, but overcoming
these challenges is a complex problem. Potential solutions should
be approached with consideration for underlying regional and cultural
factors, interconnecting networks, and the interest of different
stakeholders to produce stepwise progress. Often, better outcomes can
be achieved with existing capabilities through systematic education
and rewarding compliance to care standards, aided internationally
where appropriate. Leveraging widely available technology such as cell
phones through creative approaches, including telemedicine,
education, compliance monitoring, emergency response systems, and
data collection, can be instrumental in addressing challenges and
improving outcomes in TSCI care in developing countries. The
challenges presented here can serve as goals for policymakers and
healthcare providers as focus areas for progress.
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