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Abstract

Background: Traumatic spinal cord injury (TSCI) representsesicgis medical problem for society on all
continents. This review provides the epidemiolody T&Cl from 1978-2009. It explores the incidence,
demography, aetiology of injury, secondary compi@@ss, length of stay and provides strategies rigquroved
prevention.

Aim: This study summarizes the available data abouepigemiological data of traumatic spinal cord iiga
worldwide.

Methods: A systematic review in PubMed was conducted.

Results: The incidence rates varied greatly among contmelMiost of patients with TSCI are young men
between 20 to 30 years with road accidents aseiwirig cause of injury worldwide. The majority tdidies
reported a high incidence of injury in cervicalimeg

Conclusions: There is a need for improved methods of regismatif TSCI particularly from the lack of data
from countries of Africa. To clarify regional diffences, future epidemiological studies should camuy
regional incidence. It is obvious the need for etément of laws and also for public awareness cagnpand
education programmes.

Keywords: spinal cord injury, traumatic, epidemiology, ineritte, rehabilitation

Introduction rehabilitation programs for people with SCI are of
paramount importance (Chen et al., 1985). SCI
% idemiology has been studied extensively over
S . past 30 years. However, most investigations
male healthy individuals and which resi] re limited to descriptive epidemiology, race

_negatl_vely at_all the parameters .Of their I d ethnicity, aetiology and mortality (Dollfus,
including physical, emotional, financial and soc 90). It is however difficult to compare

cost (Thuret et al, 2006, Ackery, Tator idemiological data from one country or

Krassmukoy, 2004; Burt, 2004): Traumatic S tinent with another (Eng et al., 2006; Exner &
can result in paralysis or paresis of the affe (gnecke 1997 Garcia-Reneses. Herruzo-

areas of the body and the extent of this in; Yorera & Martinez-Moreno 1991) due to
determined by how high or low on the spine flerences in  social structure, therapeutic

damage occurs, leading finally 1o tertaplegia P5cedures and data gathering systems. In this
%&

Spinal cord injury (SCI) is an enormo
devastating condition often affecting young

paraplegia (Thur(_et et al., 2006). Thgr(_a are m L}Gy we illustrate an epidemiological description
secondary complications that the individuals w the group of SCI in a worldwide context

SCl must  face _suc_h as unnary m_fecju ecifically, we were interested in the incidence,
pulmonary complications and complicatio

) . e level of lesion, the aetiology, the gender
related to the skin (Montgomerie, 1997; Sugar : ot
et al, 1982). Therefore prevention ;%?‘ dominance, the mean age of injury, secondary

mplications, and length of stay.
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Prevention programs also were descrilde&l Masry, 1997; Exner & Meinecke, 1997). The

according to the needs of countries. mean age of injury ranged between 37 to 50.5 in
Portugal, with young males subject reported that
Methods they need more attention (Rekand et al., 2009;

An extensive search of Pub Med database H4Bd & El Masry, 1997). Studies from France
undertaken over the last three decades, publigtigdGermany did not mention these data (Albert
from 1979 to October 2009 in order to ident®y al., 2005; Exner & Meinecke, 1997). TSCI in
studies on epidemiology of TSCI from differeftale is more common in the fourteen studies
countries throughout the five continents. Té¥cept France, ranged from 2.6:1 to 6.6:1
search terms were: ‘epidemiok)gy’, ‘ScfQ'Connor & Murray., 2005; Exner & Meinecke,
‘traumatic’, ‘incidence’ and ‘rehabilitation’. Thd997). Road accidents were the leading aetiology
author also used all the ‘related articles’ opt@hinjury in the most studies following by falls,
and all related articles were screened. Sele¥Bigh were the leading cause in Finland, Sweden,

publications were analyzed as shown in Table Estonia and Netherlands (Divanoglou & Levi,
2009; Rekand et al., 2009; Ahoniemi et al., 2008;

Results Van Asbeck, Post & Pangalila, 2000). The areas

America (published data from 1992 to 2006) of the spinal co_rd most susceptible to injury are
Four manuscripts were analyzed, one study fififn Cervical region. Pressure sore seems to be the
USA (Jackson et al., 2004), two manuscripts frHast frgqugnt comp'llcat'lon in the acute stage of
Canada because of the small reported numbdtogpitalization (Pagliacci et al., 2003; Aung & El
patients and secondly because of total afgy!y: 1997; Exner & Meinecke, 1997; Garcia-
(Pickett et al., 2006; Dryden et al., 2003) and &ifheses, Herruzo-Cabrera & Martinez-Moreno,
manuscript from Brazil (Campos da Paz et 4P 1), also there are noteworthy percentages of
1992). The two studies from Canada reporffary tract infection and respiratory disorders
annual incidence per million, which was 41.8 dh@dliacci et al., 2003; Exner & Meinecke, 1997;
525 for Eastern and Western Canagarcia-Reneses, Herruzo-Cabrera & Martinez-

respectively. Individuals with SCI had a mean 4fjareno, 1991). The average length of stay was
varied from 30.3 to 42.2 and a male to femafiween 26.67 and 138 dqys. Patients with motor
ratio varied from 2.5:1 (Dryden et al., 2003) $gMPplete lesions, tetraplegia and delay admission
4.2:1 (Jackson et al, 2004). Road acciddjgse hospitalised for longer period (Aung & El

accounted for the majority between 35% d{gS’y: 1997 Biering-Sgrensen, Pedersen &

56.4% of injuries and were the leading causé-tusen, 1990).

injuries. A high percentage was presented Agrica (published data from 1994 to 2009)

violence (27.9%) in Brazil. The manuscrigsudies from Zimbabwe and Nigeria were

showed that TSCI predominantly occurred r#ftrospective. Only one manuscript of TSCI

cervical region. The main clinical complicatiancidence was found in Africa and this annual

was the pressure ulcers (54.1%) followed ihyidence was 34 per million population (Obalum

urinary complications (31.9%) (Campos da Pazél., 2009). The male to female ratio was ranged
al., 1992). The mean length of hospitalizationfiom 2.34:1 to 8.1:1. The majority of patients

acute phase was 16.8 days in Eastern Caragéd between 20 to 40 (Obalum et al., 2009;
while in Brazil the median time of hospitalizatigBosselin & Coppotelli, 2005; Levy et al., 1998;

was 126.7 days (Pickett et al., 2006; CamposHdat & Williams, 1994). Road accidents were the
Paz et al., 1992). This difference may be dugetsding cause of SCI in three out four of studies,
the fact that in Brazil included the phase with South Africa reported violence as the most
rehabilitation. predominant cause of injury (56%) (Hart &

Europe (published data from 1978 to 2009) Williams, 1994). Two studied reported. Fhat
A total of 15 studies with TSCI were analyzéfrvical region was more common for injury
The incidence of new TSCI reported to thd@PSselin & Coppotelli, 2005; Levy et al., 1998),
studies varied widely from 5.3 new cases per YKg{ie one study reported lumbar region (Obalum
in Iceland (Knutsdottir, 2009) to 57.8 new cagig!-» 2009) and study from South Africa reported
per million inhabitants in Portugal (Martins et, dfioracic region (Hart & Williams, 1994). The
1998). Martins (1998) included to their stud}©St frequently complicationwas ,
those who died on the way to the hospital. TR§SSUre sores, which were present in 47 cases in
studies did not mention data of incidence (Auguth Africa (7.6%) and in 163 cases in Nigeria

www.inernationaljournalofcaringsciences.org



International Journal of Caring Sciences 2012 $¢ember- December Vol 5 Issue 3 337

(59.9%). The inpatient care were about of 75 dafys4:1, 4.5:1 and 8:1 (Cripps, 2006; Mabharaj,
in Sierra Leone and in Nigeria patients wai@96; Gee & Sinha, 1982). Falls were the main
discharged after an average duration of hosmtalse of injury in two studies except study from
stay of 84 days, while the duration of patierkaistralia where the leading cause of injury
stay in the unit ranged from 90-180 days in Sorghorted road accidents (Cripps, 2006). Fiji
Africa (Obalum et al., 2009; Gosselin &ported a high percentage (32%) of TSCI for
Coppotelli, 2005; Hart & Williams, 1994). sport injuries (Maharaj, 1996). Thoracic and

Asia (published data from 1985 to 2005) lumbar injuries seem to be the dominant level of

Eleven studies reviewed from the continent' &Y !N Papuoa New G“'T‘ea 'a_nd' Fiji, while n

Asia and roughly half of them, they do nlo stralia, 51.8% had (():erwcal injuries. In the Fiji

mention estimations of incidence. Estimations F‘n(?:'sa r'?]te;Cf L:S'Sh/g Sof'g?;lentihspgrr]\;[ Ies;s?)tg/\a
TSCI incidences varied from 7.8 per miIIio% d'y ! tﬁ 168poll Wlh y15 7'cy0f
(Raibulet et al., 2001) to 20.5 per million (Nag2<SndiNg more than ays, whereas 2.7 0
Su, Cheen-Kyung & Won-Chul, 1999). Trpeafuent_s spentoless tha_n 28 days in rehabilitation
average TSCI age in studies ranged from 20. % with 33.6% spenpllng more_than' 168 days.
35.4 (Singh et al., 2003; Raibulet et al., 2001 essure sores and urinary tract infection were the

The study from Nepal showed that the six jor cpmplications _in Fii Islands gnd Papua
decade o¥ life was 'E)he major decade of inj gw Guinea (Maharaj, 1996; Gee & Sinha, 1982).

(Lakhey et al., 2005). The majority of studi € average duration .Of initial  care for'
showed that the forth decade was the taplgglcs _and_ paraplegics was 144 days in
prevalent decade (Kuptniratsaikul, 2003; Singh scana, while in Papua New Guinea was 240
al., 2003; Catz et al., 2002; Mena Quinones etdeﬂxs'

2002; Karacan et al., 2000; Nak-Su, Cheen-Ky g .

& Won-Chul, 1999; Otom et al., 1997; Chen@ cussion

Lien, 1985). The male to female ratio ranged frénom the 37 studies, 24 studies indicated an
2.5:1 (Karacan et al.,, 2000) to 8.3:1 (Meaanual incidence of SCI. The reported annual
Quinones et al., 2002). The main cause of T8€ldence varied between 5.3 and 57.8 per million
was the road accidents. Three studies reportegeaple (Knutsdottir & Thorisdottir, 2009; Martins
main cause falls (Lakhey et al., 2005; Singh etetl. al., 1998). North America reported high
2003; Fazlul Hoque, Grangeon & Reed, 1999).iAgdence of over 40 per million population (Table
reviewed, percentages of cervical spine injag). Obalum (2009) found an incidence of 34
ranged widely from 25.3 (Kuptniratsaikul, 2008ases per million population in Nigeria, having
to 63.2 (Nak-Su, Cheen-Kyung & Won-Chuhade efforts to include those who included the
1999) and was the most common region of injiojfowing: age, gender, aetiology, injury
among thoracic and Ilumbar. Urinary traghtaracteristics, severity, complications and
infection was the major complication presentantcome. Rates of 7.8-20.5 per million per year
62% and 59.57% of all cases in Bangladesh arglquoted in Asia. In Australia and Fiji an annual
Kuwait respectively (Raibulet et al., 2001; Fazliricidence of 15.4 and 18.7 per million was found
Hoque, Grangeon & Reed, 1999). The averbgeveen 2004-2005 and 1985-1994 respectively
length of hospital stay varied between 39.5 @hdble 1a & 1b). Portugal and Western Canada
152.7 days (Singh et al., 2003; Raibulet et bhd the highest reported annual incidence 57.8
2001), depends on the severity of injuapd 52.5 respectively but unlike other studies
(paraplegic or tetraplegic) and the duration iméluded preadmission deaths. In contrast, Ireland
rehabilitation period. had the lowest reported incidence of 5.3 which

Oceania (published data from 1996 to 2006) increased to 7.6 per year in 2001-2008 (Table 1a).

It has been reported that the annual incidencg%oIoe has a wide variation from the very low

SC| varies between 154 and 18.7 cases %%pence of 5.3 to incidence of 57.8. In order to
nia.

million people in the three countries of Ocea ain more reliable evidence, the data were

Studies from Fiji and Papua New Guinea w Egrggated for Europe = in countries  of
retrospective (Maharaj, 1996; Gee & Sink editerranean and rest of Europe. The annual

1982). The highest incidences of SCI Wggidences between countries are shown in Table

reported in persons between 15 and 30 yea
age. All the studies reported that SCI in male
more prevalent than in females, displayed ratig¥’

rigual incidence for the Mediterranean countries
ranged 8 to 57.8 cases of SCI per million
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population. In contrast it varied between 5.3 aerruzo-Cabrera & Martinez-Moreno, 1991;
34.1 cases per million population for the restByéring-Sgrensen, Pedersen & Clausen, 1990;
Europe. Estonia reported incidence of 34.1. Tjene & Nordlie, 1978-79) and America 3.45:1
higher incidence of SCI in Mediterranedrange between 2.5:1 and 4.2:1) (Pickett et al.,
countries was reported from increased r@a®d6; Jackson et al., 2004; Dryden et al., 2003;
accidents. These results strongly suggest Gampos da Paz et al., 1992). All the studies
necessity for implementing more effectimention male to female ratios except on study
prevention and educational programmes alfoutn France (Albert et al., 2005). Ravaud (2000)
road culture, aiming to change their destructreported a male to female ratio of 4:1, a study
driving culture. which conducted in France and included only
The highest incidence of SCI was reported tietraplegic spinal cord injured persons. These
ages between 20 and 40 years. Although, therea@ilations showed that the male to female ratio
two studies which were reported that over iS@reater in developing than developed countries.
years of age were at greatest risk. Nepal repofigid predominance may be determined or
26.6 percent of patients with SCI more than iBfluenced by the social structure, economic and
years (Raibulet et al., 2001). In Portugal, thédtural differences in developing countries,
distribution according to age presents a bimoglgblained by the fact that women stay at home as
curve, with the 55-74 age group was at greatestsewives, while men performed high risk
(Martins et al., 1998). Also, Divanoglou & Lewctivities at work environment (Fazlul-Hoque,
(2009) stated a mean age of 47 years with Gnangeon & Reed, 1999). The majority of all
majority of patients (28%) found between 61 studies worldwide showed a male to female ratio
75 years. These differences may be due to hifyapproximately 3:1 to 4:1.

predominance of falls which affect all age groupsble 3 shows the comparison of aetiology of
and lead to be the main cause of injury, while re@dimatic spinal cord injury between continents.
accidents which affect the younger populatidterature data show that in the most studies, road
stay in low level. accidents is the leading aetiology of TSCI rather
It has been well documented previously that nfesn falls. Only three studies from Europe
seem to be still more at risk for spinal cord igjDivanoglou & Levi, 2009; Ahoniemi et al., 2008;
(Wyndaele & Wyndaele, 2006; Ackery, Tator ¥an Asbeck, Post & Pangalila, 2000), three
Krassioukov,2004). This review confirms thssudies from Asia (Lakhey et al., 2005; Singh et
global trend, despite geographic calculatioak, 2003; Fazlul-Hoque, Grangeon & Reed, 1999)
Africa seems to have a gender distributimmd two studies from Oceania (Maharaj, 1996;
(men/women) of spinal cord injury of 10Gee & Sinha, 1982) report that falls are the most
(Obalum et al.,, 2009; Gosselin & Coppoteliredominant aetiology of injury. Violence was the
2005; Levy et al., 1998; Hart & Williams, 199#ost frequent aetiology of TSCI in South Africa
and took to the first place with the highesghich estimated 56% and also in Jordan, violence
predominance. Oceania has the second place waih the second cause of injury with a prevalence
a male to female ratio of 5.5:1 (from 4:1 to 8df)up to 27.8% (Otom et al., 1997). Two studies
(Cripps, 2006; Maharaj, 1996; Gee & Sinliegm Europe, Sweden and Iceland, report high
1982) following by Asia with a male to femaljgercentages of sports related injuries including
ratio of 4.7:1 (from 2.5:1 to 8.3:1) (Lakhey et, aiving accounted for 17% and 21% respectively
2005; Kuptniratsaikul, 2003; Singh et al., 20@Bjvanoglou & Levi, 2009; Knutsdottir &
Catz et al.,, 2002; Mena Quinones et al., 200Borisdottir, 2009). Finally, sport injuries in Fij
Raibulet et al., 2001; Karacan et al., 2000; Fazisland accounted for 32% of all the injuries (Gee
Hoque, Grangeon & Reed, 1999; Nak-Su, Chersinha, 1982).

Kyung & Won-Chul, 1999; Otom et al., 1998CI results in dramatic changes mainly in sensory
Chen & Lien, 1985). Europe has a male to femehel motor signals below the level of lesion
ratio of 4.1:1 (range between 2.6:1 and 7(B)ering-Sgrensen et al., 2009). Injury to the
(Divanoglou & Levi, 2009; Knutsdottir &cervical area of spinal cord results in tetraplegia
Thorisdottir, 2009; Rekand et al., 2009; Ahonieamd injury to the thoracic, lumbar and sacral areas
et al., 2008; O’'Connor & Murray, 2006; Pagliaati the cord result in paraplegia. The areas of the
et al., 2003; Van Asbeck, Post & Pangalila, 208pinal cord most susceptible to injury are the
Martins et al., 1998; Aung & El Masry, 199%gwer cervical segments (O’'Connor & Murray,
Exner & Meinecke, 1997; Garcia-Renes@606; Biering-Sgrensen, Pedersen & Clausen,
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1990) and the thoracolumbar region (RaibuletAetording to hospitalization, the duration of stay
al., 2001; Fazlul-Hoque, Grangeon & Reédsl differentiated as the initial admission in the
1999). There are studies which show roughiygery department and admission to the initial
equivalent numbers of cervical versus thorambabilitation period as well as readmission to the
and lumbar injuries (Divanoglou & Levi, 200%itial rehabilitation clinic (Raibulet et al., 20D
Cripps, 2006; Jackson et al., 2004; Raibulet etTdle length of stay was significantly associated
2001; Nak-Su, Cheen-Kyung & Won-Chul, 1998ith the severity and level of injury (Pickett ét, a
Biering-Sgrensen, Pedersen & Clausen, 1990)20@b), patients with complete SCI were
three studies from Asia which reported equivalkospitalised for longer periods than those with
percentages between cervical, thoracic and lunm@mplete injury and the average stay in hospital
injuries (Lakhey et al., 2005; Catz et al., 200&s also longer for those with cervical injury than
Karacan et al., 2000). those with thoracolumbar injury (Biering-
As reviewed within our study, percentages S@rensen, Pedersen & Clausen, 1990).

cervical spine injury ranged from 22 (Gee Bhe mean length of stay in acute care institution,
Sinha, 1982) to 75 (Pickett et al., 2006), wher&as people with TSCI, varies from 15 days
it ranged from 10 (Pickett et al., 2006) to 63 ({HéDryden et al., 2003) to 64.37 days in a surgery
& Williams, 1994) in the thoracic spine and frodepartment (Raibulet et al., 2001). It is diffictdt
7.8 (Martins et al., 1998) to 59.4 (Obalum et abmpare the length of hospitalization between
2009) to the lumbar spine (Table 4). Thesmintries and grouped all together because of the
percentages varied widely worldwide. Tdédferent system of admission. Although, the
majority of studies, with the exception of Soudhration of hospitalization varied widely from
Africa, reported a high incidence of SCI at tB8.9 days (Van Asbeck, Post & Pangalila, 2000)
cervical region. There were not differences in thés39 days (Martins et al., 1998). Patients with a
variation of percentages between the studiéast one medical complication on admission have
among continents. There were few studies whactsignificantly longer stay than patients with
provided more detailed information on the levetsmplete injury and cervical injury (Pagliacci et
of SCI, such as the evaluation of upper and loaler2003). Also, the long hospital stay may be due
cervical injuries (Cripps et al., 2006; Picketét to the incorporation of acute, sub acute and
2006; Catz et al.,, 2002; Raibulet et al., 200khronic care in the hospitalization.

Fazlul-Hoque, Grangeon & Reed, 1999). Thee goal of rehabilitation is to prevent medical
French study focused only on the cervical SBmplications and maximize the functional
(Ravaund et al., 2000). capability of the people with SCI, ultimately
Persons with SCI are particular risk for cert@mproving their quality of life. For this reasom, i
types of problems in the acute and chronic phagesfirst instance rehabilitation has to be stabgd
Immediately after admission to hospital, nursithg medical doctor who slowly built up a team of
problems become paramount (Levy et al., 199®ncerned people (Levy et al, 1998).
Late admission from SCI indicates differéRehabilitation following SCI is more effectively
secondary complications (Aung & EI Masryndertaken with a multidisciplinary, team-based
1997). Urinary tract infection seems to hpproach. Physiotherapist, occupational therapist,
reported as the main complication in most studesabilitation nurses, psychologists, speech
(Raibulet et al., 2001; Fazlul-Hoque, Grangeonataguage pathologists, social workers and doctors
Reed, 1999; Garcia-Reneses, Herruzo-Cabrelia &tensive for the management of SCI person
Martinez-Moreno, 1991) followed by pressudering the first month post injury (Van Langeveld
sores. Respiratory disorders related to a fregll., 2009; Burt, 2004).

injury level on spinal cord and especially The development of prevention programs could
persons with tetraplegia (Garcia-Renes#screase the incidence of SCI, especially in
Herruzo-Cabrera & Martinez-Moreno, 199Tountries without the suitable education. In Africa
Hart (1994) and also Gee & Sinha (1982) reportedntries such as Nigeria and Zimbabwe (Obalum
that the main complications in patients with S&l al., 2009; Levy et al., 1998), where road
were pressure sores. There is a significaattgidents are highly prevalent aetiology of SCI,
greater prevalence of pressure sores on admigk®meinforcement of use of seat belts as well as
compared to hospitalization while urolologidalws could have a beneficial effect. In Eastern
complications are most frequent during stayNaepal education about the risks of trekking in
hospital (Pagliacci et al., 2003). high altitude could also have beneficial results in
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order to prevent falls (Lakhey et al., 2005). lbfs incidence and regional disparities. Spinal Cord 3&-

great |mportan9e the. educatlo.n. .abOUt prevgnﬂgﬁg TS. & El Masry WS. (1997) Audit of a British Gesn
measures in high altitude activities. In addltlon,forSIDinal injury. Spinal Cord 35: 147-150.

education in elderly population about _th_e risk gfibrook G. (1981) The care and management of spimél
falls could also have the same beneficial resultsnjuries. Springer-Veralg, New York, USA.
(Pickett et al., 2006; Martins et al., 1998; Gardpigering-Sarensen BO., Bruun Kristensen IDA., Kjaer M.,

_ : _ jering-Sgrensen F. (2009) Muscle after spinal dojdry.
Reneses, Herruzo-Cabrera & Martinez Moregﬁme & Nerve 40: 499-519

1991). In this population, the learning of tBRring-Sgrensen F., Pedersen V., Clausen S. (1990)
correct way of move is fundamental importance.Epidemiology of spinal cord lesions in Denmark.
Finally, sports, recreational activities and Paraplegia 28;105-118. .
especially diving cause SCI in young populatigH.” AA. (2004) The epidemiology, natural historydan

. . is of spinal cord injury. Current Orthopaedi;
Many countries must recognize the need oﬁzjg?gg?s'so spinal cord injuty. L-urrent ©rihopas

educational programs_ and awareness Campaig_ﬂﬁﬁﬁlos da Paz AC., Beraldo PS., Almeida MC., Neves EG.,
sports-related SCI in order to reduce highAlves CM., Khan P. (1992) Traumatic injury to the
incidences of SCI (Divanoglou & Levi, 2009; spinal cord. Prevalence in Brazilian hospitals. Plagia

: ; : C Crinne . 30; 636-640.
Knutsdottir & Thonso_lottlr, 2009; C.rIIOIOS, 200 ?t_z A. Thaleisnik M., Fishel B., Ronen J. SpasBer
JaCksor? et al., 2004; Exner & Meinecke, 199/ rredman B., Shabtay E., Gepstein R. (2002) Survival
Maharaj, 1996). following spinal cord injury in Israel. Spinal Co#D;
Thirty seven manuscripts were found and595-598.

evaluated during the preparation of this reviewFfign CF- & Lien IN. (1985) Spinal cord injuries inife,
9 prep Taiwan, 1978-1981. Paraplegia 23; 364-370.

OV‘?'er t(_) create a WOfldWlde p_erspectlve_o_n g?ﬁps RA. (2006) Spinal cord injury, Australia 2008-
epidemiology of traumatic spinal cord injury. http:/www.nisu.flinders.edu.aghccessed 2 June 2009).
Although the selected manuscripts that contain@dnqglou A. & Levi R. (2009) Incidence of trauntti
epidemiological data of traumatic spinal cordspinal cord injury in Thessaloniki, Greece and

. - : tockholm, Sweden: a prospective population-based
injury, the majority of the studies also addressedsstudyl Spinal Cord 47: 796-801,

other aspects of spinal cord injury such Rgifs p. (1990) Paraplégie: La situation de rédioa a
secondary complications and therapeutiCrheure européene. In: Privat C. Recontres autour du
approaches. Prevention measures should belessé médullaire. Paris, France.

focused mainly on these types of trauma (r@é\‘.ﬂe” DM., Saunders LD., Rowe BH. May LA,

idents. fall t . d t d th iannakoulias N., Svenson LW., Schopflocher DP.,
accidents, falls, sports) in order to reduce &/oaklander DC. (2003) The epidemiology of traumatic

fr_equengies of SCI. _ spinal cord injury in Alberta, Canada. The Canadian
Finally, it was recommended that manuscripts ofJournal of Neurological Sciences 30; 113-21.
international incidence reports should at |e&Rg JJ., Teasell R, Miller WC., Wolfe D., Townson.AF

include data from defined geographical area for2ubut J-A., Abramson C., Hsieh J., Connolly S. (2006)
. pinal cord injury rehabilitation evidence. Handkioo

each country, age, gender, neurological level angcorp. vancouver.
completeness of injury and aetiology of injumkner G. & Meinecke FM. (1997) Trends in the treainof
Comparisons between epidemiological studies of;gtients Withpinal cord lesig@ Stlatén Vé/itgén fi?ﬂg

H i HaET:] H years in German centers. Spinal Cor ) - .
traumatic spinal cord injuries anq 'correIatlonslzgélul_Hoque MF., Grangeon C.. Reed K. (1999) Spiod
the results are pro_blemat'_c and d'ff'(?UIt bgcau‘ge Olesions in Bangladesh: an epidemiological study 1994
the lack of international uniformity in 1995, Spinal Cord 37; 858-861.
methodology and data collection. This surv@srcia-Reneses J., Herruzo-Cabrera R., Martinez-Mdveno
shows the need for improved registration of spinak1991) Epidemiological study of spinal cord injury

- T Spain 1984-1985. Paraplegia 28; 180-190.
cord injury and the need for publication of te%e RWK. & Sinha SN. (1982) The epidemiology onsypi

findings in many countries of the world. cord injuries in Papua New Guinea. Papua New Guinea
Medical Journal 25; 97-99.
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Table 1a: Comparative analysis of traumatic spinal cord wpjuardifferent countries of the world

342

Num. of Mean age Incidence per Maleto
Country Reference Years patients (years) million people femaleratio
America
United States Jackson et al.-Arch Phys Med RehgB004) 1973-2003 30,532 33.3 Not mentioned 4.2to
Western Canada Dryden et al.-Can J Neurol Sci ®3) 1997-2000 450 35 (median) 525 25t01
Eastern Canada Pickett et al.-Spine (2006) 182001 151 42.2 41.8 aged 15-64 3tol
Brazil Campos da Paz et al.-Paraplegia (1992) 1988 108 30.3 Not mentioned 41t01
Europe
Portugal Martins et al.-Spinal Cord (1998) 189-1992 398 50.5 57.8 34t01
Italy Pagliacci et al.-Arch Phys Med Rehabil (203) 1997-1999 581 38.5 18-20 4 tol
Germany Exner and Meinecke-Spinal Cord (1997) 1976-1996 16,659 Not mentioned Not mentioned 2.61o
United Kingdom Aung and El Masry-Spinal Cord (197) 1985-1988 219 Male 35.5, female 44.2 Not mengd 3.76to 1
France Albert et al.-Spinal Cord (2005) 2000 793 Not mentioned 194 Not mentioned
The Netherlands Van Asbeck et al.-Spinal Cord (0) 1994 113 Majority aged 21-30 104 33to1l
Denmark Biering-Sgrensen et al.-Paraplegia (199 1975-1984 268 Majority aged 15-24 9.2 33to1l
Spain Garcia-Reneses et al.-Paraplegia (1991) 1984-1985 616 41.8 8 26to1l
Norway Gjone and Nordlie-Paraplegia (1978-79) 1974-1975 131 37 16.5 49to1l
Finland Ahoniemi et al.-Spinal Cord (2008) 195-2005 1,647 Male 42.4, female 40.4 13.8 48to1l
Ireland O'Connor and Murray-Spinal Cord (2005) 2000 46 37 (median) 131 6.6to1
Greece Divanoglou and Levi-Spinal Cord (2009) Sep 2006(1year) 81 43 33.6 7t01
Sweden Divanoglou and Levi-Spinal Cord (2009) Sep 2006(1year) 47 47 19.6 3tol
Estonia Rekand et al.-48 1ISCoS (2009) 2003-2007 191 Male 37.8, female 43.3 34.1 49to1
Iceland Knutsdottir and Thorisdottir-48™ 1ISCoS (2009) 1973-2008 191 37 5.3 27t01
Africa
Zimbabwe Levy et al.-Spinal Cord (1998) 19889p4 136 Majority aged 20-40 Not mentioned 8.1to1l
Sierra Leone Gosselin and Coppotelli-Int Ortho2005) 2002-2004 24 30 Not mentioned 11to1
Nigeria Obalum et al.-Spinal Cord (2009) 1992006 468 Majority aged 20-40 34 234t01
South Africa Hart and Williams-Paraplegia (1994) 1988-1993 616 Majority aged 20-29 Not mentioned td 1
Asia
Turkey Karacan et al.-Spinal Cord (2000) 1992 684 35.5 12.7 25t01
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Table 1b: Comparative analysis of traumatic spinal cord pjardifferent countries of the world

Num. of Mean age Incidence per Maleto
Country Reference Years patients (years) million people femaleratio
Kuwait Raibulet et al.-Kuw Med J (2001) 1991999 90 20.6 7.8 72101
Thailand Kuptniratsaikul-J Med Assoc Thai (2003 1997-2000 83 33.2 Not mentioned 39to1l
Nepal Lakhey et al.-Trop Doct (2005) 1997-2a0 233 Majority aged 50+ Not mentioned 26tol
Taiwan Chen and Lien-Paraplegia (1985) 1973981 560 Male 36.3, female 33.7 14.6 49to1
Israel Catz et al.-Spinal Cord (2002) 1959-99 250 34.5 Not mentioned 31tol
Jordan Otom et al.-Spinal Cord (1997) 1993 15 33 18 58t01
Bangladesh Fazlul-Hoque et al.-Spinal Cord (1999 1994-1995 179 Majority aged 20-30 Not mentioned 75101
India Singh et al.-Ind J Comm Med (2003) 2000001 483 354 Not mentioned 296to 1
Mena Quinones et al.-Mid East J Emerg Med
Qatar (2002) 1987-1996 75 32.3 12.5 8.3t01
Majority aged 40™
South Korea Nak-Su et al.-Kautpt (1999) 1995 073 years 20.5 35t01
Oceania
Australia Cripps-Inj Res Stat (2006) 2004-2005 251 Majority aged 15-24 15.4 45t01
Gee and Sinha-PNG Med J
Papua NewGuine (1982) 1978-1981 36 26 Not mentioned 8tol
Fiji Maharaj-Spinal Cord (1996) 1985-1994 75 Majority aged 16-30 18.7 4t01
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Table 2: Segregation of Europe

Countries Incidence
_ Greece, Divanoglou and Levi-Spinal Cord (2009) 33.6
& Italy, Pagliacci et al.-Arch Phys Med Rehabil (2008 18-20
% France, Albert et al.-Spinal Cord (2005) 19.4
s Spain, Garcia-Reneses et al.-Paraplegia (1991) 8
Portugal, Martins et al.-Spinal Cord (1998) 57.8
The Netherlands, Van Asbeck et al.-Spinal Cord (2@) 10.4
8 Denmark, Biering-Sgrensen et al.-Paraplegia (1990) 9.2
o Norway, Gjone and Nordlie-Paraplegia (1978-79) 16.5
Lﬁ Sweden, Divanoglou and Levi-Spinal Cord (2009) 19.6
‘S Finland, Ahoniemi et al.-Spinal Cord (2008) 13.8
‘g; Ireland, O'Connor and Murray-Spinal Cord (2005) 131
@ Iceland, Knutsdottir and Thorisdottir-48 ™ ISCoS (2009) 5.3
Estonia, Rekand et al.-48 ISCoS (2009) 34.1
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Table 3: Comparison of aetiology of TSCI between continents

Country RA Fall Violence Sport Country RA Fall Violence Sport
s United States 45.6 19.6 17.8 10.7 Zimbabwe 56 11 15 -
'% Canada 35-56.4 19.1-31 5 11.3 _g Sierra Leone 50 41.7 - -
g Brazil 42 15 27.9 - ":_: Nigeria 77.4 9.4 111 1.7
Portugal 57.3 37.4 - - South Africa 25 25 56 -
Italy 53.8 22.6 1.9 7.9 Turkey 48.8 36.5 5.2 1.2
Germany 46.2 6.5 1.4 10.3 Kuwait 63.3 16.9 8.4 -
United Kingdom 50.2 42.5 - 7.3 Thailand 74.7 16.9 8.4 -
The Netherlands 31 48.7 - 8.9 Nepal 6.9 77.6 - -
o Denmark 47 34 2 12 Taiwan 44.5 29.9 2.7 3.4
§- Spain 52.2 274 3.2 3.2 '§ Israel 32.8 304 104
- Finland 39.5 41.2 2.7 6.6 Jordan 44.4 21.9 27.8 2.6
Ireland 50 37 - 9 Bangladesh 18 43 6
Greece 51 37 2 4 India 34.7 44.5 2.7 3.9
Sweden 23 a7 2 17 Qatar 72 13.3 - -
Estonia - 42 - - South Korea 42.2 39.2
Iceland 44 31 - 21 © Australia 49 29 10 9
% Papua New Guinea 34 40 6 6
O Fii 25.3 38.7 - 32

Abbreviations: TSCI = traumatic spinal cord injury; Numbers uppercase right from the countries cite ference number; RA = road accidents; All the number

represent percentages (%).
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Table 4: Number of TSCI by level of injury
Country Cervical Thoracic Lumbar Country Cervical Thoracic Lumbar
S  United States 54.1 45.9 Zimbabwe 51 49
@ S Sierra Leone 29.4 70.6
€ Canada 61.5-75 17.3-10 17.1-9 £ o
< < Nigeria 30.3 10.3 59.4
Portugal 51.2 41 7.8 South Africa 25 63 12
Italy 43.3 56.7 Turkey 31.8 26.6 28.1
Germany 38 62 Kuwait 43.98 56.02
United Kingdom 53 33.3 13.7 Thailand 25.3 74.7
The Netherlands 57.5 42.5 Nepal 37.8 30 30.9
o Denmark 51 49 = Taiwan 46.8 53.2
g Spain 38 34 16 'g:) Israel 36.4 324 31.2
W Finland 50.6 49.4 Jordan 31.8 68.2
Ireland 50 41 9 Bangladesh 40 60
Greece 48 52 India 34 59
Sweden 45 55 Qatar 57.3 42.7
Norway 53 26 12 South Korea 63.2 21.1 15.7
2 Australia 51.8 37 10
§ Papua New Guinea 22 78
O  Fjji* 31 69

Abbreviations: TSCI = traumatic spinal cord injulNumbers uppercase right from the countries citereace number; * regarding traumatic
and non-traumatic aetiology; All the number repmegeercentages (%); Injuries refer as tetraplegiaiged as cervical injuries and injuries refer
as paraplegia grouped as thoracic and lumbar @guri
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Figure 1: Incidence of new traumatic spinal cord injury calg country
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