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Pressure ulcers remain a perennial challenge in the management of patients with spinal cord injury in 
developing countries due to lack of preventive facilities and trained personnel. This study assessed the 
prevalence and factors associated with healing outcomes of hospital-acquired pressure ulcers among 
patients with spinal cord injury in a Nigerian tertiary hospital. A retrospective case chart review of 
patients with spinal cord injury between January, 1997 and December, 2006 was carried out. Data were 
gleaned on gender, age, marital status, presence and number pressure ulcers per patient, worst hit 
body site by pressure ulcer, cause of spinal cord injury, spinal cord injury level, American spinal injury 
association impairment score (AIS), diabetes status, stage of worst hit body site and outcomes of 
healing. Data was analyzed using both descriptive and infeUeQWiaO VWaWiVWicV aW Į 0.05. The prevalence of 
pressure ulcers in the study was 51.58%. The sacrum and coccyx (56.20%) were the worst hit body sites 
by pressure ulcers. Gender (p = 0.00), aetiology of spinal cord injury (p = 0.01) and stage of worst hit 
body site by PU (p = 0.00) were associated with healing outcomes. The prevalence of pressure 
ulceration was high with a high majority of the ulcers not healing. 
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INTRODUCTION 
 
The National Pressure Ulcer Advisory Panel (NPUAP) 
and the European pressure ulcer advisory panel 
(EPUAP) described pressure ulcers (PU) as localized 
injury to the skin and/or underlying tissue usually over a 
bony prominence, as a result of pressure, or pressure in 
cRmbinaWiRn ZiWh VheaU¶¶ (EXURSean pressure ulcer ad-
visory panel and National pressure ulcer advisory panel, 
2009).  PUs is usually accompanied by a slow rate of he-
aling, discomfort, pain and cost implications (Yoshikawa 
et al., 2002). PUs is precipitated and perpetuated by both 
the patient intrinsic factors such as immobility, nutritional 
status, and incontinence and  extrinsic  factors   such   as  
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extrinsic factors such as pressure, friction, shear stress, 
and moisture (Yoshikawa et al., 2002; Nixon et al., 2001). 
Other risk factors documented in literature include race 
and socioeconomic status (Saunders et al., 2010). 

PUs remains a perennial challenge among recumbent 
and senescent individuals in the developing countries 
due to lack of preventive facilities and trained personnel 
(Adejumo and Ingwu, 2010). Therefore, PUs cannot be 
ignored in the healthcare delivery system, not only 
because of their deleterious effect on the patient and 
economy but their occurrence is often used as a marker 
for the quality of health care delivered to hospitalized 
patients (Perneger et al., 1998). Among individuals with 
spinal cord injury (SCI) in the developing nations, PUs 
poses a serious lifelong threat (Garba and Rintala, 2003) 
because of sensation impairment (Bates et al., 2009) and 
the inability of  these  individuals  to  relieve  pressure  on 



 
 
 
 
bony prominences.  

Praiseworthy advances at preventing PUs has been 
documented in the developed nations with the advent of 
sophisticated equipments such as alternating pressure 
mattresses/overlays, air fluid beds, low-air-loss beds and 
devices such as water-filled mattresses, air filled mat-
tresses and gel-filled mattresses/overlays among others 
(Adejumo and Ingwu, 2010). Despite these innovative 
concepts and technology, PUs still remains recalcitrant 
and prevalent among hospitalized and high dependent 
patients (Chacon et al., 2010; Gunningberg and Stotts, 
2008; Grey et al., 2006). A developing nation like Nigeria 
seems disadvantaged in combating the challenge of PUs 
due to lack of facilities and trained personnel (Adejumo 
and Ingwu, 2010).  Episodes of PUs are common pheno-
menon in the Nigerian clinic setting; there is a dearth of 
empirical data on their prevalence and factors associated 
with their healing outcomes. This study assessed the 
prevalence and factors associated with healing outcomes 
of hospital-acquired pressure ulcers (PUs) among pa-
tients with spinal cord injury in a Nigerian tertiary hospital. 
 
 
METHODS 
 
A retrospective case chart review of patients with SCI between 
January, 1997 and December, 2006 was carried out at the records 
department of the National Orthopaedic hospital, Enugu, Nigeria. 
Data were gleaned on gender, age, marital status, worst hit body 
site by PU, SCI aetiology, SCI level, American spinal injury asso-
ciation impairment score (AIS), whether patient had diabetes or not, 
number of ulcers, stage of PU on worst hit body site (the stage of 
Whe mRVW SURblemaWic SUeVVXUe fRXnd Rn SaWienW¶V bRd\), iWV lRcaWiRn 
and outcomes of healing (healed, not healed or referred for 
surgery). Ethical approval (NOHE/G.163/XI/) was sought and 
obtained from the institutional review committee of the National 
Orthopaedic Hospital, Enugu, Nigeria. Data was analyzed using 
descriptive and inferential statistics at 0.05 alpha on Statistical 
Package for Social Sciences version 16.   
 
 
RESULTS 
 
A total of 568 charts of patients with SCI were retrieved. 
293 (51.6%) of these patients presented PUs. 28 of the 
charts of the PUs population were excluded due to 
incomplete documentation. 265 case charts were found 
to be valid and used for analysis. The ages of patients 
ranged from 15 to 87 years with a mean age of 37.41 
±12.18.  

Two hundred and thirty six (89.10%) of the patients 
whose charts were reviewed were males, 83.40% had 
paraplegia and more than half had complete injuries (AIS 
A). One hundred and eighty-six patients of the total study 
sample were married and non-diabetic. The worst hit 
body sites by PUs in this study were the sacrum and 
coccyx (56.2%), followed by the feet and ankles (28.7%). 
This is shown in Table 1.  

Outcomes were defined as whether ulcers healed, did 
not  heal  or  was  surgically  repaired. 202 (80%)  of   the  
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ulcers did not heal, 14.00% (37) were surgically repaired 
while only 6.00% (16) healed (Table 1). Of all the cases 
reviewed in this study, only 13 (4.90%) were treated by 
physiotherapists on account of PUs. Some factors that 
could be associated with the outcomes of healing were 
identified. This included gender, worst hit body site by PU 
(categorized as ischium and trochanter versus sacrum 
and coccyx versus foot and ankle), SCI aetiology (divided 
into two groups: motor vehicle accidents versus all other 
aetiologies), SCI level, whether patient had diabetes or 
not, and stage of PU on worst hit body site (divided into 
two groups: stages II or III versus stage IV). Chi square 
test was used to test for association between these 
factors and healing outcomes. 

From this study, result of healing outcomes showed 
that PUs in males were likely to heal than in females. (X2 

= 9.26, p = 0.01). Ulcers located at the sacrum and 
coccyx was more likely to heal than in the ischium and 
trochanter or foot and ankle (X2 = 30.59, p= 0.00). PUs of 
patients who sustained SCI as a result of road traffic 
accidents were more likely to heal than those of other 
aetiologies (X2 = 8.73, p = 0.01). Stage IV ulcer were less 
likely to heal and more likely to be repaired by surgery 
than all other stages (X2 = 1.07, p = 0.00) (Table 1). 
 
 
DISCUSSION 
 
The prevalence rate of hospital acquired ulcers in 
National Orthopaedic Hospital, Enugu, Nigeria study was 
51.6%. This prevalence rate is higher than that of pre-
vious studies: Perneger et al. (1998) [10.3%]; Gunninberg 
and Stotts (2008) [22.9%]; Rathore et al (2008) [2.5%]. 
PUs is not totally a developing world problem, it is still 
adamant in developed nations too, defying the adequate 
attention that has been given to its prevention 

(Gunningberg and Stotts, 2008). 
This may become a more serious problem in a 

developing country like Nigeria where most hospitals are 
unable to afford hi-tech preventive measures such as 
mattresses/overlays, air fluid beds, low-air-loss beds and 
devices such as water-filled mattresses, air-filled 
mattresses and gel-filled mattresses/overlays by most 
hospitals in Nigeria (Adejumo and Ingwu, 2010; Onche et 
al., 2004) and most health personnel involved in patient 
care lacks the essential knowledge of early identification 
and prevention of PUs (Rathore, 2007).  

The worst hit body sites reported in this study were the 
sacrum and coccyx, followed by the feet and ankles. This 
finding is consistent with literature. The most common 
site for the development of PU has been documented to 
be the sacrum, followed by the heel (Petrie and Hummel, 
2000; Perneger et al., 1998). This may be due to the fact 
that the more fat and muscle are around a muscle/ bone 
interface; the more susceptible it is to PUs (Yoshikawa et 
al., 2002). The very high percentage of PUs that did not 
heal (80.0%) in this study is similar to the findings of 
Garba and Rintala (2003) who reported that out of 57 SCI  
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Table 1. Characteristic of patients with hospital acquired 
pressure ulcers. 
 

Characteristic Number % 
Gender   
Male 236.00 89.10 
Female 29.00 10.90 
   
Marital status   
Single 61.00 23.00 
Married 186.00 70.20 
Divorced 10.00 3.80 
Widowed 8.00 3.00 
   
SCI level   
Tetraplegia 44.00 16.60 
Paraplegia 221.00 83.40 
   
AIS    
A 168.00 63.40 
B 56.00 21.10 
C 31.00 11.70 
D 10.00 3.80 
   
SCI aetiology   
MVA 194.00 73.20 
Falls 9.00 3.40 
GSW 57.00 21.50 
Others 5.00 1.90 
   
Stage of PU on worst hit body site   
II 41.00 15.50 
III 210.00 79.20 
IV 14.00 5.30 
   
Worst hit body site by PU    
Sacrum/coccyx 149.00 56.20 
R/L ischia 18.00 6.80 
R/L trochanters 22.00 8.30 
R/L feet/ankle 76.00 28.70 
   
Diabetes   
Yes 11.00 4.20 
No 254.00 95.80 
   
Outcome   
Healed 16.00 6.00 
Not healed 212.00 80.00 
Repaired by surgery 37.00 14.00 

 

Abbreviations: MVA, motor vehicle accidents, GSW, gunshot 
wounds, R/L, right/ left.  

 
 
veterans who were admitted for PU treatment, 65% of the 
PU developed did not heal. Since  the  prevalence  of  PU 

 
 
 
 
can be used as a litmus test for the quality of health care 
provided (Petrie and Hummel, 2000), this may imply that 
the quality of healthcare obtained in this part of the world 
still needs an overhauling. Despite the fact that the 
importance of electro-physical agents in wound care is 
well documented (Onigbinde et al., 2010; Guihan et al., 
2009; Gupta et al., 2009; Rathore et al., 2008; Hanes, 
2004; Adegoke and Badmos, 2001) the low involvement 
of physiotherapists (4.9%) in the management of PUs in 
the study may be an indication that most patients with 
PUs are not even referred for physiotherapy. Most 
hospitals in Nigeria are under-equipped with necessary 
therapeutic equipment that can be used in the treatment 
of PUs. This may also be a limiting factor to the role 
played by physiotherapists in the treatment of PUs and 
also PUs in female patients were less likely to heal and 
more likely to be referred for surgery than males. This 
may be associated with the fact that most females have 
more body adipose tissues than males. This may reduce 
the rate of healing of PUs developed.  

This study revealed that stage IV ulcers were less likely 
to heal than all other stages. This may be due to the fact 
that the whole tissue surrounding such areas have been 
lost, which may eventually lead to a compromise of the 
vascular supply further delaying healing (European 
Pressure Ulcer Advisory Panel and National Pressure 
Ulcer Advisory Panel, 2009). 
 
 
Conclusion 
 
The prevalence of hospital acquired pressure ulcers is 
higher than what is obtained in the developed world, with 
the sacrum/coccyx being the worst hit body sites. 
Gender, worst hit body site, aetiology of SCI and stage of 
worst hit body site by PUs were associated with healing 
outcomes. 
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