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ABSTRACT

Introduction. The global incidence and prevalence of spine disorders are increasing with population growth. 
Traumatic spine injury and non-traumatic spine disorders are life-changing conditions. Despite growing literature 
about spine disorders, we found little published Asian epidemiological data. This study aimed to thoroughly 
understand the epidemiology of patients with spine disorders in our institution. 

Methodology. This study utilized a descriptive retrospective cohort study design, and included patients with spine 
disorders admitted from January 1, 2016, to December 31, 2022. The patient records were retrieved, and data 
was collected according to the demographic profile, level of spinal disorders, type of management, and mortality 
rate. 

Results. Of 474 patients with spinal disorders admitted to our institution, most were young and older adults 
at 31.4% and 36.3%, respectively. Most were males at 70.3%. Traumatic spinal disorders were more common at 
66.2%. Infection was the most common non-traumatic disorder at 56.9%. The cervical spine was most affected by 
traumatic etiology (56.1%), while the thoracic spine was most affected by non-traumatic causes (57.5%). Among 
non-traumatic cases, infectious etiology, particularly tuberculosis, accounted for the highest number, followed 
by degenerative causes and tumors (74.7%, 70.0%, and 25.8%, respectively). Surgical management was primarily 
used for traumatic spinal disorders, while the majority of non-traumatic cases received conservative treatment 
(55.1% and 72.5%, respectively). There has been a steady decrease in mortality for spinal disorders for the past 
seven years. 

Conclusion. Both traumatic and non-traumatic etiologies of spine disorders show a steady decrease in mortality 
rate, which may indicate an improvement in the hospital’s orthopaedic spine service. The reduced mortality rates 
indicate improvement in spine care in the locality and can be used to advocate for public health measures.
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INTRODUCTION

Spinal disorders include a heterogeneous spectrum of 
diseases that affect the vertebrae, intervertebral discs, facet 
joints, tendons, ligaments, muscles, spinal cord, and nerve 
roots. These conditions often lead to permanent changes 
in strength, sensation, and other body functions below the 
site of involvement. Traumatic spine injuries, especially to 
the cervical spine, have the worst mortality, morbidity, and 
disability. For a growing population of spine patients, proper 
treatment is crucial.1 Traumatic spine injury remains a global 
health priority. It represents a burden for healthcare systems 
due to the expensive and complex medical support required.2-4 
In addition, this condition is a leading cause of disability due 
to the loss of productivity.5,6 

The incidence of cervical, thoracic, and lumbar or sacral 
injuries, varies widely. In China, cervical lesions account for less 
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involved (70.3%). Traumatic spine disorders were more 
common (66.2%) than non-traumatic spinal disorders. 
Among non-traumatic disorders, infectious etiologies (e.g., 
Tuberculous infection) predominated (56.9%) (Table 1). 

The cervical spine was the most affected level for traumatic 
spine disorders (56.1%). On the other hand, the thoracic spine 
was the most affected by non-traumatic etiologies (57.5%). 
The most common sites per non-traumatic category were 
the thoracic spine for infection (74.7%), the lumbar spine 
for degenerative (70.0%), and the thoracic spine for tumors 
(38.7%) (Table 2). 

Traumatic cases were more likely to receive surgical 
management than non-traumatic spinal disorders (55.1% vs 
27.5%, p <0.001) (Table 3). 

Mortality for both traumatic and non-traumatic spine 
disorders has been decreasing for the past seven years (Figures 
1 and 2). This may indicate an improvement in the hospital’s 
orthopaedic spine service with an orthopaedic spine specialist 
consultant. The overall mortality rate for the past seven years 
was 20.7%, with no significant difference in the mortality rates 
between traumatic and non-traumatic cases (20.1% vs 21.9%, 
p = 0.1667) (Table 4).

DISCUSSION

Spine disorders and their debilitating sequelae place a 
considerable bio-psychological and socio-economic burden 
on the healthcare system, necessitating detailed epidemiologic 
data.7,15 This study corroborates local and global epidemio-
logical profiles where males and adults were the most 
commonly affected.16,17 Young adults may engage in more 
high-risk activities, such as sports or extreme sports, which 
can increase their risk of fractures.17,18 On the other hand, old 

than <5% of patients hospitalized with traumatic spine injuries, 
while in Turkey this percentage rises to 92%.7 This variability 
may be partly explained by underreporting, the  availability 
of treatment, and  geographical and financial factors. Socio-
economic disparities could play a role as indigent patients 
may die before receiving medical care and are therefore not 
detected.8 Data are available for 41 countries, mostly European 
and high-income countries. Research efforts encouraged to 
gather information in developing and low-income countries 
to plan appropriate cost-effective preventive strategies.9 
Epidemiological data in China are only available for a  few 
provinces and are mostly outdated. Updated data are needed 
for targeted implementation of preventive strategies.10,11

The incidence of non-traumatic spine disorders has increased 
rapidly in recent years. The incidence of non-traumatic 
spine disorders in Ireland was 26.9 per million per year, 
more than double the incidence of traumatic spine disorders 
(with degenerative and neoplastic conditions being the most 
common causes). Older females are more likely to be affected, 
and incomplete paraplegia is the most common neurological 
outcome.12 

The incidence rates of both traumatic and non-traumatic 
spine disorders are higher in older individuals, particularly 
those in their 70s and 80s. Injuries secondary to falls and traffic 
accidents are the most common causes, with falls being more 
prevalent in older adults. Traumatic spine disorders involving 
the cervical spine were reportedly higher, especially in high-
income countries like South Korea.13 There is little published 
epidemiological data for Asia.14 This study aimed to describe 
the epidemiological profile of spine disorder patients seen and 
managed in a tertiary government hospital in the Philippines. 

METHODOlOgy

This study utilized a descriptive retrospective cohort study 
design and was done in Corazon Locsin Montelibano 
Memorial Regional Hospital (CLMMRH), a tertiary 
government hospital in Bacolod City, Negros Occidental. 
The institution’s PHREB Accredited Research Ethics Review 
Committee approved the study. The study included all 474 
admitted patients with traumatic and non-traumatic spine 
disorders treated by the Department of Orthopedic and 
Traumatology from January 1, 2016, to December 31, 2022. 
The study excluded patients who refused admission. Patients 
were screened using the hospital database. The following data 
was collected from the patient records: demographic profile, 
level of spinal disorders, management, and mortality outcomes. 
Statistical analysis was done using Excel and SPSS (v.26, IBM) 
applications. Kolmogorov-Smirnov (KS) statistic (D) was used 
to calculate normality, The Chi-Square Test of Independence 
was used to test for association among observations, and 
the Shapiro-Wilk statistic (W) was used to calculate normality. 

RESUlTS

The patients were primarily young (21 to 39 years old) and 
older adults (40 to 59 years old). Males were more commonly 

Table 1. Demographic profile of patients and test for normality

Patient characteristics f % KS (D) p

A. Age (in years) 0.155 0.338

Children (1-12) 13 2.7

Adolescents (13-20) 53 11.2

Young Adult (21-39) 149 31.4

Older adult (40-59) 172 36.3

Geriatric (60 and above) 87 18.4
B. Sex     0.212 0.489

Male 333 70.3

Female 141 29.7
C. Etiology     0.174 0.730

Traumatic 314 66.2

Non-traumatic 160 33.8

0.197 0.198
c.1) Tumor 31 19.4
c.2) Infectious 91 56.9
c.3) Degenerative 30 18.8
c.4) Deformity 8 5.0

Note: Kolmogorov-Smirnov (KS) statistic (D) was used to calculate 
normality; all p-values suggest no deviation from normality. 
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more susceptible to infection. In addition, the thoracic spine 
is surrounded by a network of blood vessels that can transport 
the bacterium throughout the body.21

Spine disorders can cause significant pain and discomfort. 
While there are a variety of treatment options available, surgical 
methods are often the most effective way to address these 
disorders. Surgical methods offer a more direct and targeted 
approach to treating spinal disorders, through decompression 
and stabilization with instrumentation. Surgical management 
of traumatic spine disorders may lead to faster and more 
effective relief of symptoms, as well as a reduced risk of long-
term complications and mortality. Additionally, surgical 
methods are often necessary for severe cases.

adults are more prone to fractures because their bones become 
weaker and more brittle as they age.19,20 This is due to lower 
bone density, which can be caused by various factors, including 
hormonal changes, poor nutrition, and lack of exercise. 
Additionally, older adults may be more prone to falls due to 
balance issues or medical conditions, such as osteoporosis 
or arthritis.

The cervical spine was the most affected level for traumatic 
spine disorders while the thoracic spine was the most affected 
by non-traumatic etiologies such as Tuberculous infections 
and degenerative causes. When tuberculosis infects the lungs, it 
can spread to other parts of the body through the bloodstream. 
The proximity of the thoracic spine to the lungs makes it 

Table 2. Incidence of spinal injury by spinal level according to etiology

Spinal levels
Cervical Thoracic lumbar Sacral

N X2 p
f % f % f % f %

Etiology 81.460 <0.001

Traumatic 176 56.1 84 26.8 51 16.2 3 0.9 314

Non-traumatic 21 13.1 92 57.5 45 28.1 2 1.3 160

49.370 <0.001
c.1) Tumor 8 25.8 12 38.7 10 32.3 1 3.2 31
c.2) Infectious 9 9.9 68 74.7 13 14.3 1 1.1 91
c.3) Degenerative 4 13.3 5 16.7 21 70.0 0 0.0 30
c.4) Deformity 0 0.0 7 87.5 1 12.5 0 0.0 8

Note: The Chi-Square test of independence was used to test for association among observations. 

Table 3. Management by etiology

Management
Conservative Surgical

N X2 p
f % f %

Etiology 32.517 <0.001

Traumatic 141 44.9 173 55.1 314

Non-traumatic 116 72.5 44 27.5 160

6.6854 0.0826*
c.1) Tumor 20 64.5 11 35.5 31
c.2) Infectious 70 76.9 21 23.1 91
c.3) Degenerative 22 73.3 8 26.7 30
c.4) Deformity 3 37.5 5 62.5 8

Note: The Chi-Square test of independence was used to test for the association among observations; the asterisk (*) 
denotes no significant association among observations. 

Figure 1. Mortality rates of spinal disorders for the past 7 years. Figure 2. Mortality rates of traumatic vs non-traumatic etiologies.
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Overall, the incidence and prevalence of traumatic and non-
traumatic spine disorders vary from nation to nation, and 
most surveys were conducted in developed regions.2,29,30 In 
the last 7 years, there has been a significant reduction in the 
number of deaths caused by spine disorders in our locality. 
This reduction can be attributed to several factors, including 
improved spine care, available medical technology, increased 
awareness, and better treatment options. Regardless of the 
setting and anatomical level of the associated spinal cord 
injury, patients with traumatic etiology of spine disorders 
are at increased risk of premature death.31 There are wide 
geographical variations in the reported incidence, prevalence, 
and mortality related to spine disorders. This can be 
partly explained by differences in the  mechanism of injury, 
demographic characteristics of patients, and cultural and 
lifestyle differences.32 The mortality rates in the first year post-
injury are still generally high, and significantly higher than 
those observed at greater distance from the accident.33 High 
cervical traumatic spine injuries such as levels C1–C4 were 
associated with the highest mortality rates at all time points, 
especially one month after the injury, as confirmed by previous 
studies.6,8 Factors contributing to the reduction in deaths 
from traumatic spine disorders are increased awareness and 
public education campaigns aimed at raising awareness about 
the recognition of the burden, outcomes, and prevention of 
spine disorders. This includes the  use of protective gear in 
motorsports, precautions in lifestyle activities, maintaining 
a healthy lifestyle, exercising regularly, and seeking medical 
attention at the first sign of symptoms.

CONClUSION

The cervical spine was the most affected level for traumatic 
spine disorders while the thoracic spine was the most affected 
level for non-traumatic spine disorders. Decreasing mortality 
rates may indicate improvements in spine trauma care, prompt 
diagnosis, strengthening of spine rehabilitation services, and 
support services. Both traumatic and non-traumatic spine 
disorders have significant determinants that can aid clinical 
decision-making. 

Our sample size was relatively small because we excluded 
outpatient cases, usually those with deformity and degenerative 
etiologies. This data set may be used as a baseline for future 
analytical and epidemiological studies focused on specific 
etiologies.
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We found few publications on non-traumatic spine disorders, 
but we anticipate that the incidence will increase substantially 
secondary to an aging population.22 Most tumors, tuberculous 
infections, and degenerative disorders of the spine undergo 
conservative treatment, while deformities undergo surgical 
correction. The high incidence of non-traumatic spine 
disorders in older adults in other high-income countries 
is consistent with our findings. In Norway and Scotland, 
non-traumatic spine disorders were more prevalent in older 
adults aged 60−74 years and 66−75 years, respectively.23-25 
A prospective population-based study in Ireland found the 
highest incidence in adults 76 years and older.26 Similarly, 
studies from Canada, Finland, and Australia found a higher 
incidence in adults aged 61 to 70 years.12,27,28 These non-
traumatic spine disorders can cause pain, discomfort, and 
limited mobility. While surgery may be necessary in some cases, 
conservative methods are often the preferred treatment option.

Table 4. Mortality Rates of Patients per year

year n of 
Mortality N Mortality 

rate W p

All Cases: 0.9035 0.3373

2022 4 37 10.8%

2021 3 16 18.8%

2020 5 30 16.7%

2019 17 82 20.7%

2018 23 112 20.5%

2017 26 123 21.1%

2016 20 74 27.0%

Total 98 474 20.7%
Traumatic: 0.8897 0.2503

2022 4 27 14.8%

2021 3 13 23.1%

2020 4 18 22.2%

2019 11 50 22.0%

2018 11 65 16.9%

2017 17 94 18.1%

2016 13 47 27.7%

Total 63 314 20.1%
Non-traumatic: 0.9182 0.4575

2022 0 10 0.00%

2021 0 3 0.00%

2020 1 12 8.33%

2019 6 32 18.8%

2018 12 47 25.5%

2017 9 29 31.0%

2016 7 27 25.9%

Total 35 160 21.9%

Note: Shapiro-Wilk statistic (W) was used to calculate normality; all 
p-values suggest no deviation from normality.

Table 5. Mortality rates of non-traumatic spinal disorders

Non-traumatic Etiologies n of Mortality N (2022-2016) Mortality rate W P

c.1) Tumor
c.2) Infectious
c.3) Degenerative
c.4) Deformity

9
19
6
1

31
91
30

8

29.0%
20.9%
20.0%
12.5%

0.8711
0.8804
0.8105
0.4186

0.1664
0.2044
0.045*

<0.001*

Notes: Shapiro-Wilk statistic (W) was used to calculate normality; all p-values suggest no deviation from normality; the 
asterisk (*) denotes significant deviation from normality. Data were reported in summary due to a lack of sample size. 

| 47

| 47Jan Melburgo S. Chiu, et alEpidemiological Profile of Spine Cases in a Tertiary Care Hospital



King Khalid Hospital. Cureus 2019;11e6511. PMID: 31911880 PMCID: 
PMC6939980 DOI: 10.7759/cureus.6511

16. Lu Y, Shang Z, Zhang W, et al. Global incidence and characteristics of 
spinal cord injury since 2000–2021: a systematic review and meta-
analysis. BMC Med. 2024;22:285. DOI: 10.1186/s12916-024-03514-9

17. World Health Organization. Spinal cord injury. 16 April 2024. Accessed 
on September 2024. https://www.who.int/news-room/fact-sheets/
detail/spinal-cord-injury

18. Cai W, Gao Y, Yang W, Cheng F, Tang D, Li L. Physical activity-related 
injury and its associated factors among middle school students in 
Southern China. Int J Environ Res Public Health. 2018;15(6):1244. PMID: 
29895778 PMCID: PMC6025096 DOI: 10.3390/ijerph15061244

19. Sözen T, Özışık L, Başaran NÇ. An overview and management of 
osteoporosis. Eur J Rheumatol. 2017;4(1):46–56. PMID: 28293453 
PMCID: PMC5335887 DOI: 10.5152/eurjrheum.2016.048

20. Yang YJ. An overview of current physical activity recommendations 
in primary care. Korean J Fam Med. 2019;40(3):135–42. PMID: 
31122003 PMCID: PMC6536904 DOI: 10.4082/kjfm.19.0038

21. Kotil K, Alan MS, Bilge T. Medical management of Pott disease in the 
thoracic and lumbar spine: a prospective clinical study. J Neurosurg 
Spine. 2007;6(3):222–28. PMID: 17355021 DOI: 10.3171/spi.2007.6.3.222

22. Feng HY, Ning GZ, Feng SQ, Yu TQ, Zhou HX. Epidemiological profile 
of 239 traumatic spinal cord injury cases over a period of 12 years in 
Tianjin, China. J Spinal Cord Med. 2011;34(4):388–94. PMID: 21903012 
PMCID: PMC3152810 DOI: 10.1179/2045772311Y.0000000017

23. Halvorsen A, Pettersen AL, Nilsen SM, Halle KK, Schaanning EE, 
Rekand T. Epidemiology of traumatic spinal cord injury in Norway 
in 2012-2016: a registry-based cross-sectional study. Spinal Cord. 
2019;57(4):331–8. PMID: 30573770 DOI: 10.1038/s41393-018-0225-5

24. Halvorsen A, Pettersen AL, Nilsen SM, Halle KK, Schaanning EE, 
Rekand T. Non-traumatic spinal cord injury in Norway 2012-2016: 
analysis from a national registry and comparison with traumatic 
spinal cord injury. Spinal Cord. 2019;57(4):324–30. PMID: 30552411 
DOI: 10.1038/s41393-018-0223-7

25. McCaughey EJ, Purcell M, McLean AN, et al. Changing demographics 
of spinal cord injury over a 20-year period: a longitudinal 
population-based study in Scotland. Spinal Cord. 2016;54(4):270–6. 
PMID: 26458974 PMCID: PMC5399148 DOI: 10.1038/sc.2015.167

26. McCammon JR, Ethans K. Spinal cord injury in Manitoba: a provincial 
epidemiological study. J Spinal Cord Med. 2011;34(1):6–10. PMID: 
21528620 PMCID: PMC3066484 DOI: 10.1179/107902610X1292339476
5733

27. Niemi-Nikkola V, Koskinen E, Väärälä E, Kauppila AM, Kallinen M, 
Vainionpää A. Incidence of acquired nontraumatic spinal cord 
injury in Finland: a 4-Year prospective multicenter study. Arch 
Phys Med Rehabil. 2021;102(1):44–9. PMID: 33007307 DOI: 10.1016/j.
apmr.2020.08.015

28. New PW, Sundararajan V. Incidence of non-traumatic spinal cord 
injury in Victoria, Australia: a population-based study and literature 
review. Spinal Cord. 2008;46(6):406–11. PMID: 18071356 DOI: 10.1038/
sj.sc.3102152 

29. Hamid R, Averbeck MA, Chiang H, et al. Epidemiology and 
pathophysiology of neurogenic bladder after spinal cord injury. 
World J Urol. 2018;36(10):1517–27. PMID: 29752515 DOI: 10.1007/
s00345-018-2301-z

30. Sekhon LH, Fehlings MG. Epidemiology, demographics, and 
pathophysiology of acute spinal cord injury. Spine (Phila Pa 1976). 
2001;26(24 Suppl):S2–12. PMID: 11805601 DOI: 10.1097/00007632-
200112151-00002

31. Hagen EM, Rekand T, Gilhus NE, Grønning M. Traumatic spinal cord 
injuries--incidence, mechanisms and course. Tidsskr Nor Laegeforen. 
2012;132(7):831–7. PMID: 22511097 DOI: 10.4045/tidsskr.10.0859

32. Hagen EM, Lie SA, Rekand T, Gilhus NE, Gronning M. Mortality 
after traumatic spinal cord injury: 50 years of follow-up. J Neurol 
Neurosurg Psychiatry. 2010;81(4):368–73. PMID: 19726408 DOI: 
10.1136/jnnp.2009.178798

33. Ahoniemi E, Pohjolainen T, Kautiainen H. Survival after spinal cord 
injury in Finland. J Rehabil Med. 2011;43(6):481–5. PMID: 21533327 DOI: 
10.2340/16501977-0812

AUTHOR DISClOSURE

The authors declared no conflict of interest.

FUNDINg SOURCE

None.

REFERENCES 

1. Ding W, Hu S, Wang P, et al. Spinal cord injury: the global incidence, 
prevalence, and disability from the global burden of disease study 
2019. Spine (Phila Pa 1976). 2022;47(21):1532–40. PMID: 35857624 
PMCID: PMC9554757 DOI: 10.1097/BRS.0000000000004417

2. GBD 2016 Traumatic Brain Injury and Spinal Cord Injury Collaborators. 
Global, regional, and national burden of traumatic brain injury and 
spinal cord injury, 1990-2016: a systematic analysis for the Global 
Burden of Disease Stdy 2016. Lancet Neurol. 2019;8(1):56–87. PMID: 
30497965 PMCID: PMC6291456 DOI: 10.1016/S1474-4422(18)30415-0. 
Erratum in: Correction to Lancet Neurol 2019; 18: 56-87.Lancet Neurol. 
2021;20(12):e7. PMID: 34800420 DOI: 10.1016/S1474-4422(21)00383-5.

3. Badhiwala JH, Wilson JR, Fehlings MG. Global burden of traumatic 
brain and spinal cord injury. Lancet Neurol. 2019;18(1):24–5. PMID: 
30497967 DOI: 10.1016/S1474-4422(18)30444-7

4. Van der Vlegel M, Haagsma JA, Havermans RJM, et al. Long-term 
medical and productivity costs of severe trauma: results from a 
prospective cohort study. PLoS One. 2021;16(6):e0252673. PMID: 
34086788 PMCID: PMC8177462 DOI: 10.1371/journal.pone.0252673

5. The burden of traumatic spinal cord injury in the United States: 
disability-adjusted life years. Arch Physc Med Rehabil. 2019;100(1):95-
100. PMID: 30248314 DOI: 10.1016/j.apmr.2018.08.179

6. Middleton JW, Dayton A, Walsh J, Rutkowski SB, Leong G, Duong 
S. Life expectancy after spinal cord injury: a 50-year study. Spinal 
Cord. 2012;50(11):803–11. PMID: 22584284 DOI: 10.1038/sc.2012.55

7. Singh A, Tetreault L, Kalsi-Ryan S, Nouri A, Fehlings MG. Global 
prevalence and incidence of traumatic spinal cord injury. Clin 
Epidemiol. 2014;6:309–31. PMID: 25278785 PMCID: PMC4179833 DOI: 
10.2147/CLEP.S68889

8. Chamberlain JD, Meier S, Mader L, von Groote PM, Brinkhof MW. 
Mortality and longevity after a spinal cord injury: systematic review 
and meta-analysis. Neuroepidemiology. 2015;44(3):182–98. PMID: 
25997873 DOI: 10.1159/000382079

9. Jazayeri SB, Beygi S, Shokraneh F, Hagen EM, Rahimi-Movaghar V. 
Incidence of traumatic spinal cord injury worldwide: a systematic 
review. Eur Spine J. 2015;24(5):905–18. PMID: 24952008 DOI: 10.1007/
s00586-014-3424-6

10. Chen C, Qiao X, Liu W,  et al.  Epidemiology of spinal cord injury 
in China: a systematic review of the Chinese and English 
literature. Spinal Cord. 2022;60:1050–61. PMID: 35778501 DOI: 10.1038/
s41393-022-00826-6

11. New PW, Cripps RA, Bonne Lee B. Global maps of non-traumatic 
spinal cord injury epidemiology: towards a living data repository. 
Spinal Cord. 2014;52(2):97–109. PMID: 23318556 DOI: 10.1038/sc.2012.165

12. Smith É, Fitzpatrick P, Lyons F, Morris S, Synnott K. Epidemiology 
of non-traumatic spinal cord injury in Ireland - a prospective 
population-based study. J Spinal Cord Med. 2022;45(1):76–81. PMID: 
32406815 PMCID: PMC8890548 DOI: 10.1080/10790268.2020.1762829

13. Choi Y, Leigh JH. Epidemiology of traumatic and non-traumatic spinal 
cord injury in Korea: a narrative review. Korean J Neurotrauma. 
2023;19(4):434–45. PMID: 38222829 PMCID: PMC10782106 DOI: 
10.13004/kjnt.2023.19.e54

14. Ning GZ, Wu Q, Li YL, Feng SQ. Epidemiology of traumatic spinal 
cord injury in Asia: a systematic review. J Spinal Cord Med. 
2012;35(4):229–39. PMID: 22925749 PMCID: PMC3425879 DOI: 
10.1179/2045772312Y.0000000021

15. Mehdar K, Mahjari A, Rashah A, Alyazidi A. Epidemiology of spinal 
cord injuries and their outcomes: a retrospective study at the 

Disclaimer. All articles and materials published in PJO are solely those of the authors. Statements and opinions 
expressed by authors do not represent those of the editor/s of the Philippine Journal of Orthopaedics or of its 
publisher, the Philippine Orthopaedic Association.

|48 

|48  Jan Melburgo S. Chiu, et al Epidemiological Profile of Spine Cases in a Tertiary Care Hospital


