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ABSTRACT

Spinal cord injury (SCI) is a severe condition which can cause damage to the sensation as well as to the motor function of the in-
dividual. Many factors have been reported to affect the length of stay (LOS) of the SCI patient in the hospital or the rehabilitation
center. These factors vary among different countries, and therefore the LOS also varies. The purpose of this review is to inves-
tigate the existing literature to detect factors which may prolong hospitalization of patients with SCI. Identifying these param-
eters can help minimize the length of hospital stay as well as the costs and also complete rehabilitation within a required peri-
od of time. The 40 studies that were included manifested that demographic factors such as age, gender and marital status did
not seem to contribute to extended hospitalization whereas both severity and etiology of injury and secondary medical compli-
cations were significantly associated with longer LOS. Moreover, prolonged length of stay of SCI patients has been associated
with hospital determinants, e.g. the institutional facility and the insurance status of the patient. However, since the studies that

investigate the role of hospital factors on LOS are few, more studies are required on this subject in the future.
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Introduction
Spinal cord injury (SCI) is a devastating condition that can
cause damage or loss of sensation and motor function, as
well as dysfunction of multiple organs [1]. It can also lead
to functional, psychological and socioeconomic disorder
[2]. The annual incidence of SCI in various countries var-
ies. More specifically, the incidence rates of SCI in the de-
veloped countries range from 13,1 to 163,4 [3-4] per million
people, with similar rates in developing countries (13,0 to
220,0 [5-6] per million people). In Greece the incidence rates
are 33.6 per million people [7]. Also, the causes of these in-
juries vary, with some of the most common being motor ve-
hicle accidents, falls, sports-related injuries, violence related
injuries and occupational injuries [8].

There are many factors affecting the length of stay in pa-
tients with SCI, which varies among different countries due
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to medical issues and/or the country’s health care system.
It has been reported that the median number of hospital-
ization of SCI patients in Australia is 133 days, in United
States 20-74 days, in Italy 91-143 days, in the Netherlands
154 days, in Spain 198-222 days, in Denmark 149-285 days
and in Israel 239 days [9-11]. It is understood that a pro-
longed hospital stay for patients with SCI can impose great
burden both to the individual and the health-care system
[12]. It was estimated that the direct cost of a patient with
spinal cord injury was $85 565 288.00 [13]. Therefore, it is
important to identify and understand the factors that affect
long of stay in hospital for these patients.

According to the literature, the determinants that may
prolong hospitalization for spinal cord injury patients are
classified as either personal or factors mainly related to the
hospital [14, 15]. The personal factors include age, severity
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of injury, degree of disability on admission, marital status,
other demographic factors as wells as the development of
secondary medical complications mainly urinary tract infec-
tions, respiratory infections, and pressure sores [16], whereas
hospital factors comprise the type of the institution (public
or private), the availability of beds and staffing levels [17].

Most of the patients with spinal cord injuries receive reha-
bilitation after their discharge from the hospital, to address
the impact of their injuries, since rehabilitation aims to help
patients’ restore range of activities and active participation
in all aspects of human life, maximize independence and
prevent further complications. Rehabilitation can also en-
hance patients’ emotional adaptation as well as promote re-
integration into the community [18]. Early rehabilitation of
SCI in an organized multidisciplinary care system has been
shown to be beneficial, as it offers lower mortality, reduced
pressure ulcers, slightly greater chances of neurological re-
covery and shorter length of stay which therefore results to
lower hospital costs [19].

The aim of this study is to review the existing literature to
detect factors which may prolong hospitalization of patients
with spinal cord injuries. Identifying these parameters can
help minimize the length of hospital stay and also complete
rehabilitation within required period of time.

For this purpose a literature review was conducted in a
scientific publication resource, the MEDLINE (PubMed)
(https:/ /www.ncbi.nlm.nih.gov/pubmed). Temporal crite-

ria were applied in order to access the literature of the last
30 years (from 1987 to 2020). In the research were included
only articles published in English language. The keywords
applied regarded spinal cord injury, prolonged hospitaliza-
tion, and length of stay. The search of the databases returned
6315 articles. Publications that did not match the research
criteria were excluded from the study. The final number of
articles were 40.

Discussion
According to Post et al., the term length of stay (LOS) is de-
termined as the time between the first admission and the fi-
nal discharge from the hospital or other health care facility
[20].

Our search revealed 40 papers that were relevant with this
topic.

Of these included studies, 34 investigated the personal
factors that affect LOS of patients with spinal cord injuries
while 6 studies analyzed the connection between hospital

factors and LOS in these patients.

As far as personal factors are concerned, the main deter-
minants according to the included studies are age, gender,
and marital status of the subject, as well as the presence of
medical complications, the severity and the etiology of the
injury [15].

There are many studies that have demonstrated that the
patient’s age plays an important role in the length of stay
following SCI. In more detail, a study that included 284 pa-
tients with SCI, showed that older patients tented to have
shorted LOS in comparison to younger patients [21]. How-
ever, in this study older SCI patients also had more com-
plications and therefore worse outcome in comparison to
younger patient group of the survey. Moreover, in a study
conducted by Roth et al., the results were similar with the
above mentioned [22]. A recent study that investigated sev-
eral predictors of 529 patients with SCI, demonstrated that
age, among others, was a significant factor [23]. The authors
showed that younger patients (< 45 years old) had longer
LOS. These results were also confirmed by another study on
patients with traumatic spinal cord injuries [24].

However, the results of other studies were contradictory.
A large scale study showed that no significant differences
were found between LOS and age, however rehabilitation
time were greater for older patients [25]. De Vivo et al., con-
ducted a large scale study investigating SCI patients over a
period of 13 years [26]. The authors concluded that age was
not a risk factor that prolonged hospitalization. There are
additional studies, also verifying these results [10, 11, 27-31].

Another demographic characteristic that may affect hos-
pitalization is gender. An early study conducted in SCI pa-
tients in Saudi Arabia showed that male patients with SCI
were more prone to have longer LOS in comparison to fe-
male patients [28]. Contrariwise, Ronen et al., concluded
that male SCI patients did not have statistically greater LOS
when compared to female patients [11]. Similarly, an earlier
multi-center study examining the correlation of gender and
rehabilitation LOS demonstrated no statistically significant
association between gender and LOS in patients with spi-
nal cord injury [32]. Also, Milicevic et al., in their study re-
ported that gender was not associated with longer LOS of
SCI patients [23]. A similar study that took place in Ankara,
Turkey reported that gender was not a significant predictor
for prolonged hospitalization [29]. Despite the above, there
have been studies that concluded that demographic factors
such as age and gender are not statistically significant deter-
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minants of LOS in these patients [10, 30].

Marital status is also another demographic factor that has
been investigated as a possible predictor of prolonged stay in
SCI patients. Specifically, Go, DeVivo and Richards reported
that more than 50% of SCI patients in their study were single
at the time of the injury, while 30% were married [33]. A later
longitudinal prospective study demonstrated that no statis-
tical significance between the marital status of patients and
LOS was detected [34]. However, we must emphasize that
most of the patients included in this study were married.
Norton, in his study, reported that 45% of SCI patients in
Australia were either married or in a serious relationship [9].

There are also studies that underline the importance of
the severity of the injury in LOS. Specifically, Pompei et al.,
found a great correlation between the severity of injury and
LOS, in patients with spinal cord injury [35]. Many studies
also confirmed these results. A study that investigated the
role of complications in 191 patients with SCI showed that
the more severe the injury of the spinal cord and the verte-
bral column, the greater the LOS [30]. Similarly, in a study
that investigated whether hemoglobin and albumin could be
used as predictors of LOS in spinal cord injured patients, it
was shown that patients with more severe injuries also had
longer LOS [36]. Additionally, a study that included 1367 pa-
tients with spinal cord injuries demonstrated that the sever-
ity of the injury was statistically associated with higher LOS
[11]. Al-Jadid et al., (2010) conducted a retrospective study
in Saudi Arabia that verified the above mentioned results
[28]. In a similar study conducted in Turkey, the researchers
showed that patients with tetraplegia had longer length of
stay in comparison to paraplegic patients [29]. Another study
also confirmed the above mentioned results [37]. Moreover,
Norton, states that severity of injury can be used as a predic-
tor of prolonged hospitalization for SCI patients [9]. Also,
another study concluded that SCI patients with complete
injuries were more prone to prolonged stay in health facili-
ties in comparison to those with incomplete injuries [38]. The
results of a retrospective study that took place in Serbia were
in accordance with the results of the other studies present-
ed here [23]. However, a study conducted in patients with
spinal cord injury in Korea revealed no correlation between
the severity of the injury and LOS. Therefore, the research-
ers concluded that other factors, mainly socio-psychological,
prolonged hospitalization in theses SCI patients [10].

The etiology of injury is another factor that may affect
hospitalization length in patients with spinal cord injury.

Ronen et al,, concluded that SCI etiology was correlated
with LOS [11]. The authors showed that patients with trau-
matic SCI presented a statistically significant greater LOS
in comparison to patients with non-traumatic SCI. A mul-
ticenter retrospective study that included 859 SCI patients
also demonstrated that patients with traumatic spinal cord
injuries had longer LOS than non-traumatic ones [39]. Other
studies also confirmed these results [40, 41]. Also, Al-Jadid
et al., manifested that non-traumatic SCI patients had much
shorter LOS than traumatic SCI patients regardless the age
[28]. Similar results were reported from a Turkish study [29].
The findings of another study that compared LOS of patients
with traumatic and non-traumatic spinal cord injuries sup-
port the fact that the first have longer length of stay than the
second ones [42]. Jang et al., demonstrated that patients with
traumatic SCI stayed longer in health facilities [10]. Specifi-
cally, they reported that SCI traumatic patients, due to motor
accidents, had longer LOS compared with SCI patients due
to other causes. Yet, there is a study that reports that al-
though patients with traumatic SCI have more severe lesions
and therefore more problems and complications, no statisti-
cal significance was revealed between etiology and LOS [43].

Additionally, it is quite common for patients with spinal
cord injury to present medical complications during or after
the acute phase of injury [44]. According to the literature, the
most frequent complications include pressure sores and in-
fections such as urinary and respiratory tract complications
[45, 46].

It has been estimated that 17% to 33% of patients with
SCI will develop pressure ulcers [47]. A study conducted on
SCI veterans showed that the majority of the patients would
develop pressure sores during the first year of the injury,
no matter the treatment that was used [47]. Also, the same
study reported that a predictor for the development of pres-
sure ulcers was the longer sitting time at discharge, show-
ing the importance of early mobilization in these patients.
An earlier retrospective study that included 176 SCI veter-
an patients, also confirmed the above mentioned results as
it demonstrated that 35% of these patients had a recurrent
pressure sore [48]. Moreover, Milicevic et al., also confirmed
that SCI patients that developed pressure ulcers had a sig-
nificant longer LOS [23]. A study conducted in Italy showed
that pressure ulcers were the major complication in patients
with SCI and therefore a factor for longer hospitalization
[24]. Similarly, other studies also demonstrated similar re-
sults [39,49,50]. In a study investigating the prevalence of
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pressure ulcers in SCI patients in the United Kingdom, the
authors demonstrated that this secondary complication was
a strong predictor of longer hospitalization. Moreover, in the
same study it was shown that when a patient developed a
pressure sore, then his stay at the hospital was prolonged
by 55 days [51]. A retrospective five year survey showed
that LOS for SCI patients with pressure ulcers was longer
than those that did not have this specific complication [52].
A much earlier study also demonstrated that LOS of SCI pa-
tients with pelvic pressure ulcers was significantly greater
compared to patients with non pelvic pressure ulcers or no
pressure ulcers at all [53].

Urinary tract infections (UTI) occur often in patients with
spinal cord injuries, prolonging their length of stay [54]. It
has been estimated that more 60% of SCI patients will de-
velop a urinary tract infection at some point [55]. A prospec-
tive follow-up study that included 128 patients with spinal
cord injury showed that these patients were at greater risk of
developing UTI, leading to prolonged hospitalization [56].
Another study, reported that the use of catheterization for
a period of time greater than five years can cause injuries at
the urethra and therefore, in some cases, UTI [57]. Moreo-
ver, it has been established that UTI can also develop in SCI
patients that are under catheterization [58]. A retrospective
study have shown that patients developing UTI stay longer
in the hospital and/or rehabilitation center in comparison
to patients that do not show any secondary complication
[23]. Chu et al., in a nationwide study conducted in Taiwan,
reported similar results [49]. Also, a later conducted study
in Tianjin, China with 631 SCI patients demonstrated that
patients with urinary tract infections had significant longer
LOS [50]. In addition to the above, a study that investigated
the role of complications and the costs in patients with spi-
nal cord injury demonstrated as well that patients with UTIs
had longer LOS [30].

Another complication that occurs often in patients with
spinal cord injury concerns the respiratory tract [59, 60]. It
has been estimated that the prevalence rates concerning this
complication in SCI patients are between 36% to 83% [61]. It
can prolong the length of stay either at the hospital or at the
rehabilitation center. As it has been described, the develop-
ment of respiratory complications has been linked with the
severity of the injury [62]. In a study that investigated the
incidence of respiratory problems in 46 SCI patients, it was
shown that pneumonia (63 %) was the most common compli-
cation [63]. Moreover, the same study showed that, depend-

ing on the type of injury, the patients develop different com-
plication of the respiratory tract. A multicenter study that
also investigated the incidence of respiratory complications
in SCI patients showed that the most common complication
was atelectasia followed by ventilatory failure, pleural effu-
sion, and pneumothorax or hemothorax [64]. A later study
that examined the lifetime risks for three diseases outcomes,
including spinal cord injuries, demonstrated a direct correla-
tion between tetraplegia and respiratory infections, showing
that these patients were more prone in developing complica-
tions in the respiratory tract [65]. Also, a retrospective study
conducted from 1993-1997 showed that SCI patients that de-
veloped respiratory complications had longer LOS [66]. The
scientists concluded that the respiratory complications were
a more important factor of LOS in comparison to severity
of injury. Moreover, Post et al., in their study, concluded
that pulmonary infections are an important predictor of pro-
longed stay for SCI patients [20]. Tator et al. showed that res-
piratory complications increase not only patients” LOS but
also the overall cost of stay [8]. Yet, another survey studying
the factors affecting LOS in SCI patients in China showed
that patients with respiratory complications and infections
did not have longer LOS [50].

The hospital determinants that affect LOS of SCI patients
include hospital facilities as well as the type of the institution
(private or public) [17]. The results regarding the facilities of
the hospital are contradictory. Specifically, there are studies
reporting that LOS in larger hospitals, with more beds and
facilities is longer [67] while others support the exact oppo-
site, meaning shorter LOS for these patients [14].

Moreover, another study regarding the impact of pub-
lic or private insurance showed that the LOS of patients in
public hospitals were longer comparing to private ones [68].
A study conducted in China investigated the factors that
affected LOS in 631 SCI patients, including not only demo-
graphic and personal determinants, but also hospital de-
terminants as well [50]. The researchers showed that when
hospital factors were examined, the location of the hospital
was a statistical significant predictor of LOS. More specifi-
cally, it was demonstrated that hospitalization in a suburban
hospital increases LOS. A recent study aiming to specify fac-
tors that determined LOS in patients with spinal cord injury,
demonstrated that the healthcare system organization and
processes affected LOS of these patients, regardless of pa-
tients” demographics [69].

In some cases, it has also been reported that prolonged
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Table 1: Flowchart

hospitalization was due to medical doctors” workload [70].
Nevertheless, literature data is insufficient to support such
conclusion.

In our review, we investigated the factors that may pro-
long the length of stay of SCI patients in health care facilities,
such as hospitals and rehabilitation centers. According to
the literature, these factors are categorized either as personal
factors (age, gender, marital status, secondary complications
etc.) or hospital factors (hospital facilities, private or public
health care facilities, the health care system of each country
etc.).

As far as the age of the patient is concerned the results
were contradictory since there were studies that demon-
strated that age was a significant factor that determined LOS
[21-23] and others that concluded that age did not affect the
length of stay of these patients [8, 10, 11, 25-29, 31]. It has
been reported that the majority of individuals that are affect-
ed by spinal cord injuries belong to younger age groups [71].
This can be explained by the fact that younger individuals
are more active, therefore they have greater risk for injuries,
including spinal cord injuries. However, age did not seem to
cause prolonged hospitalization in the majority of the stud-

ies included, meaning that age is not considered a strong
predictor of prolonged stay in SCI patients.

Also, gender was another factor that was investigated as
a possible determinant of prolonged hospitalization. Simi-
larly, with age our research for gender revealed contradicto-
ry results as well. Yet the majority of the studies concluded
that gender did not affect LOS [10, 11, 23, 29, 30, 32]. It has
been reported that SCI incidence is four times more frequent
in males than in females [72]. This was also the case for the
most of studies included in this review. This high incidence
can be due to the fact that men, in majority, are more physi-
cally active and more engaged in outdoor activities therefore
they have greater risk for a spinal cord injury in comparison
to females. Although, most of the studies presented a high-
er male proportion than female, the statistical analysis did
not reveal an association between gender and LOS in SCI
patients.

Only few studies investigated the role of marital status
in prolonged hospitalization of SCI patients [9,33,34]. Al-
though 45% of patients with spinal cord injury are married
or in serious relationship, no statistically significant connec-

tion was found between these two factors.
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Socioeconomic factors also have been identified as a pos-
sible factor that affects hospitalization. Another prospective
study investigated the role of income, education and occu-
pation in the LOS, showing that patients with lower incomes
have longer LOS [73]. A similar study conducted in Jordan
showed that socioeconomic factors can affect the length of
hospitalization of patients with SCI [14]. In more detail, in
this study patients with high socioeconomic status were
more prone to have shorter LOS when compared to patients
from lower socioeconomic levels. Still, since the studies that
investigated these factors are few, more quality studies are
needed in order to come to safer conclusions.

The severity of the injury was also investigated in many
studies included in our review. All of the included studies
underlined the fact that as the severity of the injury increased
so did the length of stay of the patients. It was demonstrated
that patients with tetraplegia had longer LOS than patients
with paraplegia. This can be explained by the fact that quad-
riplegic patients have more severe injuries and therefore can
have more complications than paraplegic patients. Addi-
tionally, it has been reported that although injury severity
is significantly linked to extended LOS, there are also other
factors that present much stronger associations [74]. In more
details, physiologic status, and body region injured play
also an important role to LOS. Only one study showed no
correlation between severity and LOS of SCI patients [10].
This can be due to the relatively small number of patients
included in that study.

Several authors have assessed the etiology of SCI and its
role in LOS. All studies demonstrated that traumatic SCI pa-
tients have significantly greater LOS compared to non-trau-
matic patients. However, there was one study concluding
that, despite the higher severity of lesions of traumatic SCI
patients, no statistical significance was revealed [43]. The
drawback of this survey was that they included a small sam-
ple of SCI patients (67 patients).

Furthermore, another study that aimed to determine
the role of surgical complications, showed that secondary
complications lead to longer length of stay [75]. Specifical-
ly, the development of pressure ulcers is quite common in
patients with SCI. Many researchers have studied the role
that these complications play to LOS following spinal cord
injuries. All studies came to the conclusion that pressure
ulcers were strong predictors of prolonged hospitalization.
A review that investigated pressure ulcers in SCI patients
in developed countries manifested that SCl-associated pres-

sure ulcers are frequent and can increase the healthcare costs
[76,77]. Furthermore, they are associated with rehabilitation
problems, which might lead to a worse functional outcome
[47].

Another significant factor of morbidity and mortality
that is often seen in SCI is respiratory infections [59]. Ac-
cording to the level of the lesion, SCI patients may demon-
strate inadequate breathing and/or coughing capacity,
thus becoming more prone to respiratory infections [78,79].
The studies included in this review demonstrated that res-
piratory complications can lead to increased stay at the
health centre [80].

Urinary tract infections (UTIs) are predominant secondary
complications in patients with SCI and represent one of the
main reasons for seeking medical advice [12, 81]. They are
mainly due to the frequent use of a catheter, due to bladder
dysfunctions [81]. All studies examining the impact of UTIs
in LOS demonstrated an important association between
those two factors. In more details, it was shown that patients
that developed a UTI had stayed significantly longer in the
health facility in comparison to SCI patients that did not de-
velop UTL

According to O'Keefe et al., clinical factors alone represent
only 27% of the variation in extended LOS [82]. Prolonged
length of stay of SCI patients has been associated with hos-
pital determinants. A study conducted in Turkey, investigat-
ed the length of stay in university hospitals [83]. The factors
that determined prolonged LOS in this study were the in-
stitutional facility as well as the insurance status of the pa-
tient. Also, other researchers in a similar study conducted in
Jordan, showed that the insurance status of the patient was
a strong predictor of LOS [14]. Specifically, patients with
insurance had significant longer LOS. Another cross sec-
tional survey that studied hospital stay of the Dutch health
care system concluded that inappropriate hospital stay was
linked to the lack of health care facilities as well as the lack
of appropriate discharge facilities [84].

A retrospective review that examined the factors affecting
hospital discharge of SCI patients showed that four factors
were significantly related [85]. These factors were the age of
the patient, the preinjury living conditions, the insurance
status as well as the private funding for specialized assisting
equipments. Therefore, it is advised that these factors should
be taken into account before discharging an individual with
SCI in the community. Another retrospective study inves-
tigating the role of non-clinical factors to LOS of patients
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with traumatic injuries demonstrated that insurance status
and discharge location were strongly associated with LOS.
[74]. In more detail, patients with Medicaid had significantly
longer LOS in comparison to patients with commercial insur-
ance. Moreover, patients that were discharged to a nursing
home or a rehabilitation facility had longer LOS in compari-
son to patients that were discharged to other location. These
results were also confirmed by other smaller studies [86-88].

Many other hospital factors have been proposed as pos-
sible predictors of prolonged LOS including infections ac-
quired at the health care facility, unsuitable clinical facili-
ties, inappropriate stuff training and absence of health care
centers [14]. However, in our research we did not find any
studies that investigated the aforementioned factors for SCI
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