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ABSTRACT 

Objectives: To determine the frequency of pressure ulcers in patients with spinal cord injury. To compare 
frequency of pressure ulcers in complete and incomplete spinal cord injury using ASIA impairment scale. 
Study Design: Cross sectional study. 
Place and Duration of Study: Departments of Armed Forces Institute of Rehabilitation Medicine Rawalpindi, 
from Jun 2013 to Jan 2014. 
Material and Methods: After permission from the hospital ethical committee and informed consent, spinal cord 
injury (SCI) patients were included from the outdoor and the indoor departments of Armed Forces Institute of 
Rehabilitation Medicine Rawalpindi from June 2013 to January 2014. Patients were divided in two groups of 
complete SCI and incomplete SCI on the basis of American Spinal Injury Association (ASIA) impairment scale. 
SPSS version 17 was used for data analysis. 
Results: Total 62 SCI patients were included. Mean age of patients was 36 ± 0.93 SD. Males were more in number 
79% (49). On ASIA scoring 51.6% (32) were in ASIA ‘A’ followed by 19.4% (12), 17.7% (11) and 11.3% (7) patients 
in ASIA ‘B’, ’C’ and ’D’ respectively. SCI was complete in 51.6% (32) and incomplete in 48.4% (30). PU were 
present in 32.3% (20) patients. PU were in stage 4 in 30% (6) patients. PU were more frequent in ASIA ‘A’ injuries 
followed by “B”, “C” and “D” involving 43.8%, 25%,18.2% and 14.3% of patients respectively. Pressure ulcers 
(PU) were common in complete injuries involving 43.8% (14) than in incomplete injuries 20% (6) (p=0.041). 
Conclusions: Pressure ulsers were more common complication detected after spinal cord injury with more 
frequency in complete spinal cord injury. 
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INTRODUCTION 

Spinal cord injury (SCI) is a devastating and 
lifelong condition.  Its victims are at increased 
risk of developing many complications. Pressure 
ulcers (PU) are one of the common and serious 
complications after SCI and they are associated 
with long term mortality. More than 20% patients 
with spinal cord injuries develop PU1. Pressure 
ulcers cause prolong hospital stay and they are 
the leading cause of re-hospitalization among SCI 
patients2. This makes PU a huge financial burden 
on SCI patients. Prevention is best management 
for PU3. 

There are many risk factors for developing 

PU after SCI e.g. pressure, shear, duration of 
injury, age, smoking, urinary incontinence, race, 
education and the nutritional status of patient4. 
One of the important risk factor is severity of SCI. 
Currently there is no local data available 
regarding frequency of pressure ulcer based on 
American Spinal Injury Association (ASIA) 
impairment scale among patients with SCI. 

In 1982, the American Spinal Injury 
Association (ASIA) first published standards for 
neurological classification of SCI, adopting the 
Frankel Scale. ASIA impairment scale is 
considered essential when classifying persons 
with SCI as to their neurological status. This is an 
internationally recognized standard which is 
widely used for research and clinical purposes. 
Its development and continued evolution are well 
grounded in expert clinical consensus thereby 
ensuring high content validity5. 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Correspondence: Dr Syed Hussain Shah, 31/F-14 Caltex Road 2 
New Lalazar Rawalpindi Pakistan 
Email: drsyedhussainshah@gmail.com 
Received: 06 Jun 2016; revised received: 24 Jun 2016; accepted: 09 Aug 
2016 

Original Article  Open Access 



Pressure Ulcers With Spinal Cord Injury   Pak Armed Forces Med J 2017; 67 (3): 434-38 

 

435 
 

Purpose of this study was to determine the 
frequency of PU in patients with spinal cord 
injuries based on ASIA impairment scale and to 
compare frequency of PU in complete and 
incomplete SCI patients using ASIA impairment 
scale. This study may help clinicians to manage 
patients with SCI based on increased risk of PU in 
different categories according to ASIA 
impairment scale. Knowing frequency of 
pressure ulcer will also help authorities to 
allocate resources for different categories of 
patients with SCI. 

PATIENTS AND METHODS 

It was a cross sectional study conducted at 
Armed Forces Institute of Rehabilitation 
Medicine (AFIRM) Rawalpindi Pakistan from 
June 2013 to January 2014. Using WHO sample 
size calculator with level of significance 5%, 

confidence level 95% population proportion 20% 
and with absolute precision 10%, sample size of 
62 patients was taken. Non probability 
consecutive sampling technique was used. All 
cases of traumatic SCI of both genders from 16 to 
54 years of age were included. Patients with co-
existing traumatic brain injury, co-morbid 
medical conditions like cardiovascular accidents, 
diabetes mellitus and rheumatoid arthritis, 
tumors, metastatic disorders and caries spine 
were excluded. 

Permission was taken from the hospital 
ethical committee before start of study. Patients 
were selected from AFIRM through non 
probability consecutive sampling. The relevant 

data were collected on a structured proforma. 
Well understood informed consent was obtained 
from all patients. All patients with SCI fulfilling 
inclusion criteria were included in the study from 
the indoor and the outpatient department of 
AFRIM. Information regarding, age, gender, 
severity of injury, site and stage of PU were 
documented. Observational bias was reduced by 
using ASIA impairment scale for severity of 
injury and national pressure ulcer advisory panel 
(NPUAP) stages of PU were used to stage PU. 
Patients were divided into two groups. Group 
“A” consisted of patients with complete SCI and 
group “B” comprised patients with incomplete 
SCI. Information was documented in proforma 
immediately after examining the patient by the 
trainee researcher to reduce recall bias. 

Data were analyzed by using SPSS version 
17 computer program. Descriptive statistics 

(mean and SD) were calculated for continuous 
(quantitative variables) including age and 
frequencies in form of percentages were 
calculated for categorical (qualitative) variables 
like gender, PU, site and stage of PU, and groups 
based on severity of injury in both groups werer 
calculated. Chi square test was applied at 5% 
level of significance to compare frequency of PU 
in complete verses incomplete SCI patients. A p-
value <0.05 was considered significant. 

RESULTS 

A total 62 patients of SCI were included. The 
mean age of presentation was 36 years with SD of 
± 0.93. Most common age group was between 26 
to 35 years including 40.3% (25) patients. Males in 

Table: Stages of pressure ulcers (PU) in different ASIA impairment scales. 
Stage of 
PU 

ASIA Impairment Scale 

A B C D 
Frequency Percen-

tage 
Frequency Percen

-tage 
Frequency Percen-

tage 
Frequency Percen-

tage 

no PU 18 56.3 9 75.0 9 81.8 6 85.7 

Stage 1 3 9.4 1 8.3 0 0 0 0 

Stage 2 4 12.5 0 0 1 9.1 0 0 

Stage 3 3 9.4 1 8.3 0 0 1 14.3 

Stage 4 4 12.5 1 8.3 1 9.1 0 0 

Total 32 100.0 12 100.0 11 100.0 7 100.0 
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our study were 79% (49) and females were 21% 
(13). On ASIA scoring 51.6% (32) patients were in 
ASIA ‘A’, 19.4% (12) had ASIA ‘B’, 17.7% (11) had 
ASIA’C’ and 11.3% (7) patients had ASIA’D’ type 
of SCI. According to ASIA scoring 51.6% (32) had 
complete SCI and 48.4% (30) patients had 
incomplete SCI. PU were found in 32.3% (20) 
patients. In 20 patients with PU; stage 1 PU were 
found in 20% (4) patients, stage 2 in 25% (5), stage 
3 in 25% (5) and stage 4 PU were found in 30% (6) 
patients. Site and location of PU were; sacrum 
(30%, 6), ischium (15%, 3), trochanter (10%, 2), 
ankle (10%, 2), heel (15%, 3), knee (5.5%, 1), 
scapula (5%, 1) and on other places in (10%, 2) 
patients. Frequency and stages of PU in different 
ASIA score SCI are given in table. 

In males, the frequency of PU was 34.7% (17) 

and in females the frequency was 23.1% (3). PU 
were more frequent in ASIA ‘A’ injuries 
involving 43.8% cases followed by ASIA ‘B’ in 
25% cases, 18.2% in ASIA ‘C” and 14.3% in ASIA 
‘D. Frequency of different stages of PU in 
complete and incomplete injuries is shown in 
figure. PU was significantly more frequent in 
complete injuries involving 43.8% (14) patients 
than in incomplete injuries affecting 20% (6) with 
p-value of 0.041. 

DISCUSSION 

PU are one of the most common and 
potentially serious complications of SCI. Patients 
with complete SCI lose protective pain and 

temperature sensations and they are at increased 
risk of developing PU as compared to persons 
with incomplete spinal cord injuries. In a group 
of patients with complete spinal cord injuries 36% 
developed PU while only 19% patients with 
incomplete spinal cord injuries develop PU in a 
study by Verschueren and colleagues6. It implies 
that patients with complete spinal cord injuries 
will require more frequent risk assessments for 
PU and may require more counseling and 
awareness sessions about prevention of PU. If 
they develop, they may interfere with the initial 
rehabilitation and reintegration into the 
community, as well as are a source of morbidity 
and mortality7. 

In USA, average age at the time of SCI has 
increased from 28.7 years to 41 years since 20058. 

Mean age in our study was 37 years which was 
higher than the published data of 2005 
earthquake in northern areas of Pakistan ( mean 
age of 28.3 years)9. In our study, PU were more 
frequent in males than females. Eslami et al. 
found that PU were more common in females for 
patients less than 10 years of age. In patients 
above 11 years, PU was more prevalent in 
males10. 

In one of the local studies, 46% had ASIA A 
injuries; 4% had ASIA B, 11% had ASIA C and 9% 
had ASIA D, which is comparable to our results11. 
In international studies, at the time of discharge 
from in-patient rehabilitation, 48.6% of persons 

 
Figure: Stages of pressure ulcers (PU) in complete and incomplete spinal cord injury (SCI) 
patients. 
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had ASIA A, followed by incomplete injuries of 
ASIA D, C, B, and E12. 

PU frequency is higher in this study as 
compared to the local studies where PU occurred 
20 to 30% of SCI patients13,14. One possible reason 
for low frequency in these studies may be that 
they were conducted shortly after 2005 
earthquake and time after injury for developing 
of PU was short. In international studies, 
frequency of PU ranges from 20% to 65% during 
lifetime of SCI patient15,16. 

We found in this study that PU is more 
frequent in complete injuries as compared to 
incomplete injuries. Literature shows that the risk 
for complete SCI to have PU is 4.3 times greater 
than other types of SCI. Complete SCI also has 
first PU earlier than patients with other types of 
SCI17. Idowu et al. found in their study that there 
was no significant difference in the development 
of PU in paraplegia vs tetraplegia and complete 
vs incomplete SCI18. Age did not demonstrate a 
relationship with number and seriousness of 
PU18. Similarly in incomplete injuries frequency 
of PU increases with severity of injury measured 
by ASIA scoring. With increasing severity there is 
increasing loss of protective sensations and 
decrease mobility. Both of which increases risk of 
PU development19. 

PU were distributed as follows; 69% in the 
sacral region, 18% trochanteric, 5% scalp, 1.5% 
ankle, 1.5% ischial tuberosity and the remaining 
5% in other sites20. 

The relative frequencies of pressure ulcer 
stages vary across different studies. Salzberg et al. 
found that most patients had stage 3 or 4 ulcers, 
but this was a population of chronic SCI patients 
living in the community21. 

In SCI population, it is cheaper and 
technically easier to prevent PU than to treat 
them. PU once occurred results in an increase in 
hospital stay, requires frequent doctor visits, 
needs expert staff and results in secondary 
complications22. 

 

CONCLUSION 

Pressure ulsers were more common 
complication detected after spinal cord injury 
with more frequency in complete spinal cord 
injury. 

CONFLICT OF INTEREST 

This study has no conflict of interest to 
declare by any author. 

REFERENCES 

1. Lala D, Dumont FS, Leblond J, Houghton PE, Noreau L. Impact 
of pressure ulcers on individuals living with a spinal cord 
injury. Arch Phys Med Rehabil  2014; 95(12): 2312-9. 

2. Wu Q, Ning GZ, Li YL, Feng HY, Feng SQ. Factors affecting the 
length of stay of patients with traumatic spinal cord injury in 
Tianjin, China. J Spinal Cord Med  2013; 36(3): 237-42. 

3. Kruger EA, Pires M, Ngann Y, Sterling M, Rubayi S. 
Comprehensive management of pressure ulcers in spinal cord 
injury: Current concepts and future trends. JSCM 2013; 36(6): 
572-85 . 

4. Morita T, Yamada T, Watanabe T, Nagahori E. Lifestyle risk 
factors for pressure ulcers in community-based patients 
with spinal cord injuries in Japan. Spinal Cord  2015; 53(6): 476-
81. 

5. Marino RJ, Jones L, Kirshblum S, Tal J, Dasgupta A. Reliability 
and repeatability of the motor and sensory examination of the 
international standards for neurological classification of spinal 
cord injury. J Spinal Cord Med 2008; 31(2): 166-70. 

6. Verschueren JHM, Post MWM, S de Groot, van der Woude 
LHV, van Asbeck FWA, Rol M. Occurrence and predictors of 
pressure ulcers during primary in-patient spinal cord injury 
rehabilitation. Spinal Cord 2011; 49: 106–12. 

7. Cao Y, Krause JS, DiPiro N. Risk factors for mortality after spinal 
cord injury in the USA. Spinal Cord 2013; 51(5): 413-8. 

8. Spinal cord injury facts and figures at a glance. National spinal 
cord injury statistical center February 2012 

9. Rathore MFA, Rashid P, Butt AW, Malik AA, Gill ZA, AJ Haig 
AJ. Epidemiology of spinal cord injuries in the 2005 Pakistan 
earthquake. Spinal Cord 2007; 45; 658–63. 

10. Eslami V, Saadat S, Habibi Arejan R, Vaccaro AR, Ghodsi SM, 
Rahimi-Movaghar V. Factors associated with the development 
of pressure ulcers after spinal cord injury. Spinal Cord 2012; 
50(12): 899-903. 

11. Devivo M. Epidemiology of traumatic spinal cord injury. In: 
Kirshblum SC, Campagnolo D, DeLisa JE, eds. Spinal cord 
medicine. Philadelphia: Lippincott Williams & Wilkins 2002: 69-
81. 

12. Nogueira PC, Caliri MHL, Haas VJ. Profile of patients with 
spinal cord injuries and occurrence of pressure ulcer at a 
university hospital. Rev Latino-am Enfermagem 2006; 14(3): 372-
7. 

13. Tauqir SF, Mirza S, Gul S, Ghaffar H, Zafar A. Complications in 
Patients With Spinal Cord Injuries Sustained in an Earthquake in 
Northern Pakistan. J Spinal Cord Med 2007; 30(4): 373-7. 

14. Rathore FA, Mansoor SN. Factors associated with the 
development of pressure ulcers after spinal cord injury. Spinal 
Cord 2013; 51: 84. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Lala%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25168376
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dumont%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=25168376
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leblond%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25168376
http://www.ncbi.nlm.nih.gov/pubmed/?term=Houghton%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=25168376
http://www.ncbi.nlm.nih.gov/pubmed/?term=Noreau%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25168376
http://www.ncbi.nlm.nih.gov/pubmed/25168376
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=23809595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ning%20GZ%5BAuthor%5D&cauthor=true&cauthor_uid=23809595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20YL%5BAuthor%5D&cauthor=true&cauthor_uid=23809595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=23809595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20SQ%5BAuthor%5D&cauthor=true&cauthor_uid=23809595
http://www.ncbi.nlm.nih.gov/pubmed/23809595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morita%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25665536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25665536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Watanabe%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25665536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagahori%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25665536
http://www.ncbi.nlm.nih.gov/pubmed/25665536
http://www.ncbi.nlm.nih.gov/pubmed?term=Marino%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=18581663
http://www.ncbi.nlm.nih.gov/pubmed?term=Jones%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18581663
http://www.ncbi.nlm.nih.gov/pubmed?term=Kirshblum%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18581663
http://www.ncbi.nlm.nih.gov/pubmed?term=Tal%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18581663
http://www.ncbi.nlm.nih.gov/pubmed?term=Dasgupta%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18581663
http://www.ncbi.nlm.nih.gov/pubmed?term=Reliability%20and%20Repeatability%20of%20the%20Motor%20and%20Sensory.J%20Spinal%20Cord%20Med.%202008%3B31%3A166%E2%80%93170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23380680
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krause%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=23380680
http://www.ncbi.nlm.nih.gov/pubmed/?term=DiPiro%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23380680
http://www.ncbi.nlm.nih.gov/pubmed/23380680
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eslami%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22777490
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saadat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22777490
http://www.ncbi.nlm.nih.gov/pubmed/?term=Habibi%20Arejan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22777490
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vaccaro%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=22777490
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghodsi%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=22777490
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rahimi-Movaghar%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22777490
http://www.ncbi.nlm.nih.gov/pubmed/22777490


Pressure Ulcers With Spinal Cord Injury   Pak Armed Forces Med J 2017; 67 (3): 434-38 

 

438 
 

15. Garber SL, Rintala DH. Pressure ulcers in veterans with spinal 
cord injury: A retrospective study. J Rehab Res Dev 2003; 40: 
433–42. 

16. Regan MA, Teasell RW, Wolfe DL, Keast D, Mortenson WB, 
Aubut JA. A systematic review of therapeutic interventions for 
pressure ulcers after spinal cord injury. Arch Phys Med Rehabil 
2009; 90(2): 213–31. 

17. Mawson AR, Siddiqui FH, Connolly BJ, Sharp J, Summer WR, 
Biundo JJ. Sacral transcutaneous oxygen tension levels in the 
spinal cord injured: risk factors for pressure ulcers? Arch Phys 
Med Rehabil 1993; 74: 745–51. 

18. Idowu OK, Yinusa W, Gbadegesin SA, Adebule GT. Risk factors 
for pressure ulceration in a resource constrained spinal injury 

service. Spinal Cord 2011; 49: 643–7. 
19. Vijayakumar S, Singh U. Prevalence of medical complications 

vis-à-vis psycho-social complications in spinal cord injury 
patients. IJPMR 2004; 38-44. 

20. Iyun AO, Malomo AO, Oluwatosin OM, Ademola SA, Shokunbi 
MT. Pattern of presentation of pressure ulcers in traumatic 
spinal cord injured patients in University College Hospital, 
Ibadan. Int Wound J 2012; 9(2): 206-13. 

21. Salzberg CA, Byrne DW, Cayten CG. Predicting and preventing 
pressure ulcers in adults with paralysis. Adv Wound Care 1998; 
11: 237-46. 

22. Xakellis GC, Frantz RA. The cost-effectiveness of interventions 
for preventing pressure ulcers. J Am Board Fam Pract 1996; 9: 
79–85. 

  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Iyun%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=22035332
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malomo%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=22035332
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oluwatosin%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=22035332
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ademola%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=22035332
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shokunbi%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=22035332
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shokunbi%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=22035332
http://www.ncbi.nlm.nih.gov/pubmed/22035332?dopt=Abstract&holding=npg

