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Abstract
Study design Retrospective study
Objective To identify demographic features, clinical characteristics, and complications associated with spinal cord injuries/
disorders (SCI/D) among elderly individuals at a rehabilitation hospital and to measure the functional outcomes of
rehabilitation.
Setting Rehabilitation hospital in King Fahad Medical City (KFMC), Riyadh, Saudi Arabia.
Methods The study was conducted in elderly individuals (aged ≥65 years) with SCI/D, admitted to an inpatient rehabili-
tation program between October 2014 and 2015. Demographic and clinical data were recorded along with functional
independence measure (FIM) score at admission (FIMa) and discharge (FIMd). Data were descriptively analyzed. Asso-
ciation of non-metric and metric variables with complications was measured using χ2, and Student’s t-test, respectively.
Results Twenty-four individuals with SCI/D (95.8% were male and retired) with mean (standard deviation, SD) age of 72.3
(6.3) years were included. The most common co-morbidities were hypertension (75.0%), and diabetes mellitus (58.3%).
Degenerative cervical myelopathy (33.3%) was the most common cause of SCD. Of all, nine (37.5%) individuals had
clinical complications (urinary tract infection(UTI); 8/9, surgical wound infection; 1/9). Mean (SD) hospitalization period
during inpatient rehabilitation was 66.0 (13.9) days. Mean (SD) FIMa scores improved from 71.7 (17.3) to 85.3 (16.8) at
discharge. Co-morbidities associated with complications were peripheral vascular disease, ischemic heart disease, and
stroke.
Conclusion In Saudi Arabia, non-traumatic spinal etiologies are the most frequent cause of spinal cord dysfunction in the
elderly. Male gender, hypertension, and diabetes mellitus were high-risk factors among the geriatric age group with SCI/D.
Elderly individuals with SCI/D without complications can have a shorter hospitalization period and higher functional gains
during rehabilitation.

Introduction

Spinal cord injuries (SCI) and spinal cord disorders (SCD)
can cause devastating neurological damage, affecting nearly
all systems of the human body [1]. Although SCI is most
commonly observed among young individuals; studies have
reported that the geriatric population is the second most
affected group [2–5]. The geriatric population is more
vulnerable to SCD (degenerative cervical myelopathy,
lumbar canal stenosis, vertebral tuberculosis, and vertebral
osteomyelitis) owing to age-related co-morbidities, reduced
independence, and poor tolerance to immobilization. These
factors may obscure the rehabilitation in elderly individuals
with SCI/D [6–8]. The leading cause of SCI among the
geriatric population is falls, followed by motor vehicle
accidents [9].
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One of the prognostic factors for better functional out-
come in individuals with SCI/D is an early rehabilitation.
Performance and function of an individual declines with
advancing age. Rehabilitation interventions, in a specialized
setup, should be initiated as early as possible, as delays may
lead to detrimental effects on the functional outcomes [10,
11]. Management of the geriatric SCI/D population should
be undertaken with an understanding of the individual’s
unique pathophysiology and concerns associated with their
age-related co-morbidities.

Although, the clinical characteristics of elderly indivi-
duals with SCI/D have been mentioned in the literature, the
findings have been inconsistent [12, 13]. Thus, geriatric
SCI/D is an essential health issue that warrants more con-
sideration than previously established. Moreover, as com-
pared to developed countries, Saudi Arabia has undergone
limited research focusing on the geriatric population with
SCI/D. The present study was conducted to identify the
demographic profile, clinical characteristics, and complica-
tions associated with SCI/D among a geriatric population at
a rehabilitation hospital in Riyadh-Saudi Arabia. Rehabili-
tation outcomes among the same population were also
investigated.

Material and methods

Study design

This retrospective chart review was carried out at a reha-
bilitation hospital in King Fahad Medical City (KFMC),
Riyadh, Saudi Arabia. All the individuals with SCI/D in the
geriatric age group (aged 65 years or above; cutoff used by
the United States Census Bureau to define the elderly
population) who were admitted to our SCI rehabilitation
program from October 2014 to 2015, were included in the
study [14]. At KFMC, individuals with SCI/D underwent a
comprehensive, integrated inpatient rehabilitation program
(CIIRP) meeting the standards of commission on accred-
itation of rehabilitation facilitates (CARF) [15]. The SCI
rehabilitation program has both inpatient and outpatient
services. Moreover, it receives referrals from all regions of
the country including internal transfers from the hospital.
Individuals with SCI/D are admitted after their acute treat-
ment and of these individuals, many have chronic
complications.

Demographic and clinical data collected included age,
gender, employment status, discharge destination, co-mor-
bidities, cause of injury, length of hospital stay, and com-
plications (adverse effects of an existing condition i.e.,
complications of SCI/D. Co-morbidities were defined as
health conditions, other than SCI/D and its evident con-
sequence, recognized and treated before the recent

admission. The functional independence measure score
(FIM) was recorded at admission (FIMa), and discharge
(FIMd). A higher FIM score meant a greater level of
independence.

Statistical analysis

Data were described as mean (standard deviation, SD) and/
or percentages. Functional outcome and other factors
associated with the outcome were represented by presence
or absence of complications in the final outcome variable.
Association of non-metric variables with complications was
measured by χ2-test, and Student’s t-test was applied for
metric variables. The data analysis was performed using
SPSS 22.0 software (SPSS Inc., Chicago, IL, USA).

Results

Overall, 24 individuals with SCI/D, with mean (SD) age of
72.3 (6.3) years (age range: 66–90 years), were included in
the study. Twenty-three (95.8%) of them had retired from
work and were male. All participants had been discharged
from the hospital. The most common co-morbidities
observed included hypertension (n= 18; 75.0%), diabetes
mellitus (n= 14; 58.3%), and deep vein thrombosis (n= 3;
12.5%). Non-traumatic SCD were observed in 19 (79.17%)
patients while 5 (20.83%) patients suffered with traumatic
SCI. Degenerative cervical myelopathy (n= 8; 33.3%) was
the most common cause of non-traumatic SCI, followed by
lumbar canal stenosis (n= 7; 29.2%), whereas traffic acci-
dents (n= 4; 16.7%) was the most common cause of trau-
matic SCI. Nine (37.5%) participants experienced clinical
complications, of whom eight (33.3%) had a UTI and one
(4.2%) was suffering with surgical wound infection. The
mean (SD) length of hospital stay during inpatient rehabi-
litation was 66.0 (3.9) days (Table 1). Moreover, the mean
(SD) FIM scores were 71.7 (17.3) at the time of admission
and improved to 85.3 (16.8) by the time of discharge.
Individuals without complications during inpatient rehabi-
litation stayed in the hospital for a significantly shorter
mean length (p < 0.02), and had a higher score for FIM at
admission (p < 0.02) and at discharge (p < 0.03) (Table 2).
The top five co-morbidities that were found to be associated
with complications were peripheral vascular disease,
ischemic heart disease, stroke, hypertension, and diabetes
mellitus.

Discussion

The Kingdom of Saudi Arabia is the largest Middle East
country [16]. SCI, being one of the commonly observed
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medical conditions in Saudi Arabia, requires adequate
management. It warrants intensive and customized rehabi-
litation plans to improve functional outcomes of the persons
with SCI [17]. Various epidemiological studies, functional
outcome related research, and narrative reviews published
in the last decade, have focused on traumatic SCI in Saudi
Arabia [17–19]. A recent study conducted in Saudi Arabia
by Mahmoud et al., 2017 described functional status, length
of stay, and rehabilitation trends in adults with SCI (mean
age: 35 ± 17 years) [20]. However, none of the recently

conducted studies focused on the same in geriatric popu-
lation. This is the first study of its kind in the Arabian
Peninsula and was conducted in the largest ministry of
health rehabilitation hospital in the country. It examines the
moderating effects of old age on the various aspects related
to SCI, i.e., co-morbidities, etiology, complications, and
functional outcome in a rehabilitation setting.

There are several trends which are prevalent in geriatric
SCI/D and its treatment outcome. In this study, the mean
(SD) age of individuals with SCI was 72.3 (6.3) years; the
majority of them were male and were retired from work.
Women are potentially at lower risk than men for SCI, as
evidenced by the previous literature on SCI in the Kingdom
[17–20]. These findings may be explained by the fact that
women work in activities which are less commonly asso-
ciated with a risk of injury. In Saudi Arabia, at the time of
study, there were no driving privileges for women and
women were usually not involved in manual labor jobs.

There is a strong association between the age above 64
and the occurrence of co-morbidities. A retrospective study
conducted by Krassioukov et al., 2003 compared 30 young
(age 17–56 years) individuals with SCI and 28 elderly
individuals (age 60–89 years) with SCI and reported the co-
morbidities to be more associated with the elderly (p < 0.01)
along with higher incidence of complications observed in
the elderly (elderly vs. young: 57.1% vs. 33.3%; p= 0.11)
[21]. In the present study as well, the elderly population
with SCI were associated with co-morbidities like diabetes
mellitus, hypertension, deep vein thrombosis, renal disease,
and ischemic heart disease.

In the present study, SCI/D and unknown etiologies were
all included to assess the epidemiological characteristics
and etiologies. The most common cause of SCD was non-
traumatic while only four cases were reported due to a fall.
In contrast, previous studies conducted by Kannus et al. and
Hagen et al. reported fall as a main cause of SCI amongst
the older population [22, 23]. Other studies reported high-
energy injuries such as traffic accidents, high falls, and

Table 1 Demographic profile, clinical characteristics and
complications during rehabilitation of the study participants

Variables N(%)

Gender

Male 23 (95.8)

Female 1 (4.2)

Employment status

Employed 1 (4.2)

Retired 23 (95.8)

Discharge destination

Home 24 (100)

Long-term facility 0 (0)

Acute care transfer 0 (0)

Co-morbidities

Hypertension 18 (75.0)

Diabetes mellitus 14 (58.3)

Deep vein thrombosis 3 (12.5)

Stroke 2 (8.3)

Renal disease 2 (8.3)

Ischemic heart disease 2 (8.3)

Asthma 1 (4.2)

Parkinson’s disease 1 (4.2)

Peripheral vascular disease 1 (4.2)

Pulmonary embolism 1 (4.2)

Complications during rehabilitation

Urinary tract infection 8 (33.3)

Surgical wound infection 1 (4.2)

No complications 15 (62.5)

Cause of injury

Traumatic

Traffic accidents 4 (16.7)

Fall from height 1 (4.2)

Non-traumatic

Degenerative cervical myelopathy 8 (33.3)

Lumbar canal stenosis 7 (29.2)

Vertebral tuberculosis 3 (12.5)

Vertebral osteomyelitis 1 (4.2)

Length of hospital stay (days) 66.0 ± 13.9

Data presented either as number and percentage or as mean and
standard deviation

Table 2 Length of hospital stay and functional independence measure
scores by complications during rehabilitation

Complications* Mean ± SD p-value

LOS (days) − 45.8 ± 7.6 0.021

+ 99.7 ± 33.1

FIMa − 77.5 ± 5.0 0.021

+ 62.0 ± 2.0

FIMd − 91.1 ± 4.6 0.035

+ 75.7 ± 3.1

* Absent (−), Present (+)

LOS Length of hospital stay, FIMa Functional independence measure
at the time of admission, FIMd Functional independence measure time
of discharge
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being struck by falling objects to be responsible for SCI in
younger population (21–60 years), while low-energy inju-
ries such as low falls were the most common cause of SCI
for the elderly population over 60 years old [24, 25]. To
date, no studies have focused on the geriatric population
with non-traumatic SCI in Saudi Arabia. In this study, the
most common cause of SCD was degenerative cervical
myelopathy while traffic accidents was the comments cause
of traumatic SCI.

In a study carried out in Saudi Arabia, which included
1340 patients with spinal disorders of lumbar and cervical
region, 39.7% of the patients were 50 years of age and
above, including 3% of patients with age >70 years [26].
Most of the patients were in the age range of 30–49 years.
The frequency of spondylosis was higher (37.2%) as com-
pared to disc disease (32.6%). About 42% of the patients, in
the age group between 30 and 49 years, were reported to
have spondylosis. This suggests a reason to investigate early
spondylosis in the Saudi population, as it may correlate to
potentially serious outcomes with advancing age, like SCD.

Chronic complications in elderly persons with SCD
include osteoporosis and bone fracture, pressure ulcers, pain
syndrome, thromboembolic disease, musculoskeletal, and
metabolic complications. Limited data identifies complica-
tion during inpatient rehabilitation for individuals with SCI
in a geriatric population [27]. The present study included
only new complications, that occurred during the rehabili-
tation stay. UTI was the most common complication
encountered during inpatient rehabilitation, followed by
surgical site infection. Other studies report chest infections
and pressure ulcers as well. In our data no one had chest
infections or venous thromboembolism, while only one
individual had a pressure ulcer. A retrospective study con-
ducted in China by Yang et al. on 3832 individuals with
SCI reported pulmonary infections, UTIs, and bedsores as
the major complications [25]. In addition, Pagliacci et al.
conducted a prospective, multi-centered follow-up obser-
vational study to evaluate survival, complications, re-
admissions, and maintenance of clinical outcome in 511
individuals with SCI and reported urinary tract infections,
pain, spasms, and bedsores as the main four complications
of SCI [28]. Complications associated with geriatric SCI are
generally preventable. Hence, efforts should be focused on
preventive measures, given that elderly population is at high
risk of acquiring medical complications and re-
hospitalization.

In a geriatric group of individuals with SCI who under-
went an inpatient rehabilitation program, an increase in FIM
scores, by an average of 29 points from the time of
admission to discharge, was reported by Joseph et al.[29].
The present study reports FIM gain score of 17 and 13 in
geriatric patients without and with complications, respec-
tively. It is also important to note that FIMa of patients with

complications (62.0) was lower as compared to FIMa of
patients without complications (77.5). Moreover, patients
with low FIMa were likely to have low FIM gains, as
compared to patients without complications. Results also
reveal that individuals without complications during inpa-
tient rehabilitation were found to have a shorter hospitali-
zation period and higher FIMa and FIMd scores. This is
consistent with other studies reported in SCI where East-
wood et al. also found that SCI with complications may
lower FIM scores at discharge [30]. Cardenas et al. also
reported that the continuum of care for individuals with SCI
is affected by medical complications [31]. The complica-
tions associated with geriatric SCI can be prevented by
taking appropriate measures. Furthermore, high functional
independence could be achieved with shorter hospitalization
period.

Al-Jadid MS reports that ~135,000 or nearly 0.8% of the
total Saudi population has a disability while SCI is one of
leading cause of disability in the Kingdom [32]. He also
highlights that disability is one of the most imperative social
and economic medical issues. Despite a higher disability
rate due to SCI, the literature on SCI/D in a geriatric
population in Saudi Arabia is limited.

Limitations to our study include a small study sample
size. Moreover, we did not have any control group such as a
geriatric population without SCI. Additionally, the level of
SCI was not assessed using AIS score.

Future studies should be conducted to determine the
functional outcomes in elderly with SCI. This will help in
improving the admission criteria, rehabilitation plan and
strategies to prevent complications of SCI.

Conclusion

In a geriatric population with SCI treated in the specialized
rehabilitation center in Riyadh, Saudi Arabia a non-
traumatic etiology of SCI is dominating, most of the
patients are males, and most frequent co-morbidities asso-
ciated with the risk of complications are hypertension and
diabetes mellitus. Having no complications was related to
lower length of hospital stay and higher functional gain
during rehabilitation. Elderly with SCI can benefit from
inpatient rehabilitation program, with special emphasis on
prevention of complications. Rehabilitation needs to be
promoted as an integral intervention during the acute phase
of care and can help to improve functional outcomes in the
geriatric population. Diagnosis of early spondylosis and
degenerative disc disease need to be considered, to avoid
potential serious outcomes with advancing age; however, it
requires larger studies to strengthen the evidence.
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