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ABSTRACT 
 

Introduction: Whole Person Disability (WPD) evaluation is a difficult task done finally after treatment of an in-
jured person. To avoid subjectivity, to exercise transparency and to calculate quickly, computer software applica-
tions are of potential use. Rating calculations shall be well reproducible and reliable. 
Objective:  
This study aims at comparing Permanent Physical Disability Rating using the software developed and doing it 
manually to award percentage WPD to applicants with Musculoskeletal (MSK) injury. 
Methods:  
Prospective study of all MSK injured applicants of permanent whole person disability evaluation was performed in 
Black-Lion Hospital (TASH) from Sept 2017-Sept 2019. Evaluation of Permanent Physical disability from injury 
was done after the time of Maximum Medical Improvement (MMI). A questionnaire, request letters, board letters, 
software database, and the Hospital’s charts were used to gather information. Analyses and statistical testes were 
done. 
Results: Only a fifth of the applicants were female. Majority of applicants came from Addis Ababa (219, 54.75%). 
Peak age group affected was 20-29 years (151, 37.75%). Road Traffic Crushes (256, 64%) & falls (57, 14.25%) 
caused most of the injuries. Mostly, law enforcement personnel requested the evaluation (155, 38.75%). Most, 
(260, 65%) were TASH patients and 102 (25.5%) of applications came from Private Hospitals in the Capital.  
Lower limb was the most injured region (258, 49.2%). Occurrences of multi-injury and poly-trauma respectively 
were (85, 20.8%) & 20(5%). There was only fair agreement (71%) between the two rating methods with Cohen’s 
Kappa K=0.217. 
Conclusions:  Software based computerized WPD rating is better than manual method.    
Keywords:  Permanent Physical Disability, MSK injury, %WPD, WPI, MMI, Computerized Rating 
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 INTRODUCTION 
 

In Ethiopia, according to WHO estimate, around 
18% of the country’s population has some disability. 
W.H.O also defines disability as any restriction of 
ability to perform an activity in the manner or within 
the range considered normal for a human-being. It is 
a gap between what a person can do and he needs to 
do. American Medical Association (AMA) defines 
Disability, as a condition that interferes with individ-
ual's activities of daily living. Calculated disability-
percentages are used to estimate the degree to which 
an individual's capacity to carry out daily activities 
are diminished (1). Such calculation has to be done 
carefully, comprehensively and in a transparent sci-
entific way.  
 

The two models of disability are the Medical and the 
Social models; Concept of Impairment vs. Disability 
derives from what is often referred to as the Social 
Model of Disability.  

The Social Model is in opposition with the Medical 
Model of disability. This view states that a physi-
cally impaired person becomes disabled as a result 
of the society (2). These days, issues related to dis-
ability are crucial Human Rights agenda .Women 
with disabilities are discriminated against on two 
grounds: gender and disability, and often they have 
less access to essential services such as health care, 
education and vocational rehabilitation (3). 
 
Changes in lifestyle, urbanization and socio-
economic developments in recent decades have 
caused changes in disease and disability patterns 
due to rise in incidence of non-communicable dis-
ease and injury among the youth in developing 
countries (4, 5). Globally, injury has become a rec-
ognized health problem with a steadily increasing 
trend.  
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 According to WHO and World Bank projections, in-
jury is likely to account for 20% of the disease burden 
on the world population by 2020, with road traffic 
accidents (RTA) alone being the third leading cause (6
-11).Recent increases in injury are observed. This is 
mainly due to explosive increases in Industrialization, 
Urbanization and motorization in counties like ours 
(12-17).   Pattern of musculoskeletal disability differ 
from place to place and from time to time. Promoting 
Research and Empowering patients to participate in 
their care and implementing cost-effective preventive 
measures to improve prevention and treatment of dis-
ease is a priority in any health system (18-20).  
 
National Surveys are crucial to identify magnitude and 
pattern of different major causes of physical disability 
in a country: E.g. Injuries from traffic, construction, 
machines, chemicals radiation, natural disaster and 
conflicts. This helps to introduce planned interven-
tions and gives an insight to policy makers. In Ethio-
pia, injury is a major health problem accounting for 
more than a quarter of all surgical admissions, deaths 
or disabilities (21- 23). In the past decade, Sub Saha-
ran Africa reported to have 42% increases in the road 
fatalities and road traffic accidents are the commonest 
causes of trauma in urban Ethiopia with 199 fatalities 
per 10,000 registered vehicles per year. Traffic inju-
ries in Ethiopia account for the deaths of 37.28 per-
sons per 100,000. This is 2.8% of the total deaths in 
the country, placing Ethiopia 12th in the world. (24-
25).  
One way to evaluate the final outcome of a treatment 
is to assess the remaining disability at the end of treat-
ment. Hence, this study could additionally give an 
insight to the acceptability of the different MSK injury 
treatments offered to the WPD applicants when they 
were patients. 
 

METHODS 
 

Setting: This is prospective study, part of a multi the-
matic national project funded by Ethiopian Ministry of 
Innovation & Technology (MiNT). Addis Ababa Uni-
versity, College of Health Sciences, School of Medi-
cine, Department of Orthopedics, Disability Rating 
Board, Black-Lion Hospital. 
 
Participants: Applications for MSK permanent dis-
ability were received by our Hospital from all over 
Ethiopia. Most ratings are done at MMI, which is 1 
year after injury and we included only those. The fol-
lowing were the other inclusion criteria: Every eligible 
applicant that came for routine permanent physical 
disability evaluation by the Orthopaedic board of 
TASH and awarded a written percentage WPD in the 
period Sept 2017-Sept 2019. . 

After the manual rating was done on Thursday 
board meetings of 3-5 Orthopaedic consultant ex-
perienced in disability rating, computerized re-
rating, using same injury variables and structures 
was done using the software developed by the pro-
ject in the Department. Both percentages were re-
corded separately. Discrepancies were settled at 
board’s discussion. We addressed only permanent 
physical MSK disability, other forms of disabilities 
like mental and sensory disability were not in-
cluded. 
 
Sampling: All applicants with awarded percentage 
WPD were taken. If percent is not given, they are 
not. 
Measures: Data on socio-demographic variables, 
causes of injury, who requested the evaluation, 
anatomic region affected, and details of final per-
centage disability awarded was collected. 
 
How do Orthopaedic boards perform permanent 
MSK disability rating? This is an experienced 
group of 3-5 highly senior Orthopaedic staff sur-
geons who have been rating physical disabilities 
for over three decades. The permanent whole per-
son disability evaluation was done after the time of 
(Maximal Medical Improvement) MMI, which is 
after 12 Months post-surgery or post-injury. Re-
ferred applicants from all over the country were 
also evaluated. After clinical and imaging evalua-
tion, manual rating was done and percentage WPD 
was given to the applicant in a printed, stamped 
formal letter.  Every patient’s percentage WPD 
was re-rated using a computer software developed 
by the project. Discrepancies and combined ratings 
in poly and multi-trauma were discussed with the 
board. Additional information was gathered di-
rectly from the consenting patients, board letters, 
request letters, software database, and the Hospi-
tal’s charts as well.  
 
The Disability Rating Computer Software: This is 
an Ethiopian Software developed by our project 
funded and inaugurated by Ministry of Innovation 
and Technology (M In T). It rates and awards per-
centage physical disability related to the lower 
limb (L.L) or the whole person (WPD). The soft-
ware will soon be used nationally. 
 
Ethical approval: Ethical clearance was secured 
from our College’s IRB. 
 
Statistical analysis: The data were collected using 
epidata version 3.1 and analyzed with SPSS ver-
sion 12. Descriptive analysis and statistical agree-
ment testes were done. A P-value of less than .05 
at CI 95% was considered statistically significant. 
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Table 1: Socio-demographic characteristics of WPD evaluation applicants with MSK injury. Sept 2017 - Sept 
2019, Black-lion Hospital (TASH), Ethiopia 

 RESULTS 
 

Most applicants in this study were men (317, 79.25%). 
The age range was 1-82 years making age average 33 
years. Patients came from all regions of Ethiopia, Ad-
dis Ababa- the capital contributing for more than half 
(219, 54.75 %).  The other socio-demographic charac-
teristics of the applicants are presented on Table 1. 
Treatment place for most (260, 65%) was Black-lion 
Hospital (TASH) and the remaining (140, 35%) WPD 
evaluation applications were filed for patients we 
never treated or followed at all. Of these, 102 (25.5%) 
of applications came from Private Hospitals in the 
Capital and the remaining requests came from other 
government & private Hospitals scattered all over 
Ethiopia.  
 
Fig 1 shows only 8 (2%) requests were personal appli-
cations. The predominant (256, 64%) cause of Perma-
nent physical MSK disability was Road Traffic Crush 
(RTC). Figure-2 presents the remaining major causes 
of physical disability from injury we identified: Falls 
from height, construction or while walking (57, 
14.25%); machine injuries (40, 10%), assaults with 
bullets, stone or stick (21, 5.25%) and injury from 
falling heavy object (18, 4.5%) were the major causes.  

Table-2 depicts the Anatomical regions injured 
and the complexity as well. Most injuries (303, 
74.2%) were isolated. Multiple injuries accounted 
for 85 (20.8%) of the applications and 20 (5%) 
applicants had poly-trauma. Eight poly-trauma 
claimants also had multiple injury. Lower extrem-
ity region remains the most injured region in WPD 
claimants (258, 49.2%) while upper limb was in-
jured in (178, 34%) of applicants. Pelvis and 
Acetabulum injury was encountered in 48 (9.2%) 
of the assessments.  
 
Figure-3 portrays the agreement in awarded WPD 
percentage using both rating methods: computer-
ized and manual. Both methods agreed and 
awarded same percentage (within + 2% the WPD) 
in 284 (71%) of the evaluations. This is only a fair 
agreement with Cohen’s Kappa statistical coeffi-
cient = 0.34. The Chi-square statistic is 4.79 with P
-value .029. This difference between the two rating 
methods is statistically significant at p<.05. 

Variable Frequency (N=400) Percentage (%) 

Sex of patients 
  

Male 317 79.25% 
Female 83 20.75 

Age Categories of 
the Applicants 
  

<10 Years 10 2.5% 
10-19 22 5.5 
20-29 151 37.75 
30-39 79 19.75 
40-49 67 16.75 
50-59 27 6.75 
60-69 15 3.75 
70-79 5 1.25 
>80 Years 1 0.25 

Address: 
(Administrative 
Regions/Cities in 
Ethiopia) 

Addis Ababa 219 54.75% 
Oromia  95 23.75 
Amhara 58 14.5 
SNNPR 15 3.75 
Tigrai 5 1.25 
Afar 3 0.75 
Somali 1 0.25 
Dire Dawa 1 0.25 
Harari 1 0.25 
Benshangul-Gumiz 1 0.25 
Gambella 1 0.25 
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Table 2: Anatomical region & multiplicity of MSK injury in applicants of WPD evaluation and rating. Sept 2017 - 
Sept 2019, Black-lion Hospital (TASH), Ethiopia 

 
 
 
 
 
 
 
 
 
 
 
 
 

*N.B.  Eight poly-trauma applicants also had multiple injuries. 

Variable Frequency Percentage 
(%) 

Multiplicity of In-
jury *(N=408) 

Isolated Fracture 303 74.2% 
Multiple Fractures 85 20.8% 
Poly-Trauma 20 5% 

Anatomical MSK 
region/s Injured 
(N=520 Regions) 
  

Lower Limb 258 49.2% 
Upper Limb 13 34% 
Pelvis & Acetabulum 8 9.2% 
Shoulder Griddle 6 4.6% 
Spine 5 1.7% 
Rib Cage 4 1.3% 

 
 
 
 
Figure 1: Distribution of who re-
quested WPD evaluation of appli-
cants with MSK injury. Sept 2017 - 
Sept 2019, Black-lion Hospital 
(TASH), Ethiopia 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 2: Distribution of causes of 
injury of applicants of WPD evalua-
tion from MSK injury. Sept 2017 - 

Sept 2019, Black-lion Hospital 
(TASH), Ethiopia 
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Figure 3: Agreements between WPD 
Percentages awarded for applicants of 
MSK injury rated using both manually 
and with the software developed and 
compared to American Medical Asso-
ciation (AMA) guides. Sept 2017 - 
Sept 2019, Black-lion Hospital 
(TASH), Ethiopia 

 DISCUSSION 
 

Documented Permanent MSK WPD evaluation and 
rating in injured Ethiopian civilians started in 1988 
(24). Until recently, the orthopaedic Department at 
AAU, CHS, SOM, in Black-lion Hospital was the 
only centre to do such impairment ratings in Ethiopia, 
receiving applications from all over the country. 
 
Most applicants in this study were men (317, 79.25%) 
and this can be explained by the fact that higher num-
ber of males are injured by the main causes of injury 
in Ethiopia (26). Men may also have a better access to 
law enforcement and insurances. The age range was 1-
82 years, showing us disability affects all age groups. 
The highly affected was a younger age group 20-29 
years. Over 80% the affected applicants were from 
working age group revealing that the impact of dis-
ability on economically active group is enormous. 
This is similar to other studies where Road Traffic 
Crush (RTC) is disproportionally higher major cause 
of physical permanent disability (27, 28).  
 
Applicants came from all regions of Ethiopia, Addis 
Ababa- the capital contributing for more than half 
(219, 54.75 %). This finding suggests that WPD 
evaluation and rating services have to be established 
in many Hospitals across Ethiopia. After proper train-
ing of the staff, such service can be started and could 
save time and money of the applicants travelling to the 
Capital from all corners of the country.  
 
Higher body decision has to be made to authorize se-
lected/specific Hospitals who could evaluate disability 
and award WPD. The developed software makes such 
practices much easier. It is better if the patient is 
evaluated for WPD in the Hospital where he/she was 
treated and all medical documents including imaging 
are available. Most of the referral documents are in-
complete. In line of this, we also found that even 
though the treatment place for most (260, 65%) appli-
cants was Black-lion Hospital (TASH),  

the remaining (140, 35%) WPD evaluation appli-
cations were filed for patients we never treated or 
followed at all. Huge number of referrals! Of 
these, 102 (25.5%) of applications came from Pri-
vate Hospitals in the Capital and the remaining 
requests came from other government & private 
Hospitals scattered all over Ethiopia. With proper 
training and authorization, all these Hospitals 
could be capable of physical disability rating in the 
injured. Only 8 (2%) requests were personal appli-
cations as such applications are discouraged. There 
has to be a reason and official request by a letter to 
award WPD. These written requests mainly come 
from law enforcement, insurance or work place 
administration. 
 
The predominant (256, 64%) cause of permanent 
physical MSK disability was Road Traffic Crush 
(RTC). Like RTC, the other main causes of injury 
we saw were also preventable: Falls from height, 
construction or while walking (57, 14.25%); ma-
chine injuries (40, 10%), assaults with bullets, 
stone or stick (21, 5.25%) and injury from falling 
heavy object (18, 4.5%). This remained the same 
for many years in our Hospital (24). In Ethiopia, 
population survey showed that 73.4% of RTC vic-
tims spend from a week to half a year off their 
regular activities. (26)   
 
Most injuries (303, 74.2%) were isolated major 
bone fractures. This could be explained by the fact 
that our Hospital is the highest tertiary referral 
Hospital in Ethiopia mainly receiving difficult in-
juries. Multiple injuries accounted for 85 (20.8%) 
of the applications and 20 (5%) applicants had 
poly-trauma. Eight poly-trauma claimants also had 
multiple injury. Lower extremity region remains 
the most injured region in WPD claimants (258, 
49.2%) while upper limb was injured in (178, 
34%) of applicants. Considering the fact that most 
applicants were RTC victims, this is consistent 
with other studies and international data (24, 29).  
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  Pelvis and Acetabulum injury was encountered in 48 
(9.2%) of the assessments. This proportion has in-
creased from previous observations. The possible ex-
planations could be due to the fact that heavy trucks in 
Ethiopia are leading to high-speed deeper bone (Like 
Pelvis-Acetabulum) fractures or it could be due to the 
fact that in recent years, in our Department pelvis & 
Acetabulum surgeries are performed routinely (30). 
The WPD percentages awarded for pelvic fractures 
are usually lesser percentages. 
 
The agreement in awarded WPD percentage using 
both rating methods: computerized and manual. Both 
methods agreed and awarded same percentage (within 
+ 2% the WPD) in 284 (71%) of the evaluations. This 
is only a fair agreement with Cohen’s Kappa statisti-
cal coefficient = 0.34. The Chi-square statistic is 4.79 
with P-value .029. This difference between the two 
rating methods is statistically significant at p<.05. 
 
Conclusion 
There was statistically significant difference between 
the computerized and manual WPD rating. 
The agreement between the two rating methods was 
only fair (71%). 

The software based computerized rating we devel-
oped was quicker, transparent, objective, reliable, 
reproducible and better in agreement with interna-
tional guides and standards. 
 
Recommendation 
The software developed is highly recommended 
for use in WPD rating and can be used all over 
Ethiopia. 
 

ACKNOWLGEDGEMENTS 
 

I acknowledge all the Orthopaedic Surgeons work-
ing hard every minute trying to avoid or lessen 
permanent disability following injury. I thank the 
Orthopaedic department and its board members for 
running a well-developed WPD rating clinic for 
over three decades.  
I thank our Ministry of Innovation and Technology 
(M in T, formerly MoST) for funding this research. 
 
Competing interests 
There are no any competing interests. 

REFERENCES 

1.  American Medical Association. Guides to the evaluation of permanent impairment. 6th edition 2009. 
2.  Alliance for inclusive education. Allfie’s website accessed on April 5, 2010: http://www.allfie.org.uk/
 pages06/ about/models.html 
3.  Sue A. Ferguson, PhD, and William S. Marras, PhD. Revised Protocol for the Kinematic Assessment of 
 Impairment. The Spine Journal 2004; 4. No (2)163-169. 
4.  Deen JL, Sharon TV, Huttly RA, Tulloch J. Injuries and non-communicable diseases: emerging health 
 problems of children in developing countries. Bull WHO 1999;7(6):518-24 
5.  World Health Organization. Injury a leading cause of the global burden of disease, World health Report. 
 Dr E. Krug. Geneva, WHO 1999. 
6.  Murray, Christopher J. L, Lopez, Alan D, World Health Organization, World Bank & Harvard School of 
 Public Health. The Global burden of disease: a comprehensive assessment of mortality and disability from 
 diseases, injuries, and risk factors in 1990 and projected to 2020. 1996;1: 1-16 
7.  http://www.who.int/world-healthday/ 
8.  http://www.worldortopedicconcern.org 
9.  http://www.hvousa.org 
10 . http://www.icoe.aoassn.org 
11.  Nordberg E. Injuries in Africa: a review. East Afr Med J 1994; 71 (6): 339-5. 
12.  Massey B, Andrew H. The burden of orthopaedic disease in developing countries. J Bone Joint Surg (Am) 

 2004;86-A: 1819-22. 
13.  World Health Organization. Investing on Health Research and Development; report of the Ad-Hoc com
 mittee on Health Research to Future Intervention options. Geneva, 1996. 
14.  Zwi A. The public health burden of injury in developing countries. Trop Dis Bull 1993; 90:5-45. 
15.  Smith GS’ Brass p. Unintentional injuries in developing countries. The Epidemiology of a neglected probl
 em. Epidemol Rev 1991; 13:228-266. 
16.  Faechem R et al. The health of adults in the developing world. New York, Oxford University Press. 1992. 
17.  Omran A. R, The Epidemiologic transition: A theory of the Epidemiology of population change, Milibank 
 Q. 1971; 49: 509-538. 
18.  Brudthland GH, The burden of musculoskeletal condition at the start of new millennium, WHO scientific 
 group in collaboration with Bone and Joint Decade Geneva 2000. 



 199 

19.  Hunerford DS, Book reviews. Outline of Orthopaedics, J Bone Joint Surg. (Br) 1991; 73-B (3): 527-529. 
20.  Editorial. World Health organization. Bone and Joint Decade at the start of new millennium, prospective 
 of developing countries. JIRA 2000; 8(1): 16-8. 
21.  Osman M, Yegzaw K, Sissay A. Magnitude and pattern of injuries in North Gondar  administrative zone, 
 North East Ethiopia, Ethiop Med J 2003; 41: 213- 20. 
22.  Ephrem D. et. Al. Analysis of surgical admissions in the Ethio-Swedish children’s Hospital in Addis 
 Ababa, Ethiop Med J 1990; 28: 15-22. 
23.  Habte G. et. Al. Analysis of admissions to Gondar Hospital in North Western Ethiopia, Ethiop Med J 
 1976; 14: 49-59. 
24.  Biruk L. Wamisho. Permanent Civilian Musculoskeletal disability following injury-17 Year trends. East 
 and Central African Journal of Surgery 2006; 11(1):41-48 
25.   Persson A. Road traffic accidents in Ethiopia: Magnitude, causes and possible interventions. Advances in 
 Transportation Studies 2008; 15: 5–16.  
26.  Abegaz T, Gebremedhin. Magnitude of road traffic accident related injuries and fatalities in Ethiopia. 
 PLoS ONE 2019:14(1): e0202240.  
27.  Mohan D. Road safety in less motorized environments: Future concerns. Int J Epidemiol 2002; 31: 527–
 532. 
28.  Nantulya V, Reich M. The neglected epidemic: Road traffic injuries in developing countries. BMJ 2002; 
 324: 1139–1141. 
29.  Agrawal-Harding KJ, Meara JG, Greenberg SL, Hagander LE, Zurakowski D, Dyer GS. Estimating the 
 global incidence of femoral fracture from road traffic collisions: a literature review Bone Joint Surg Am 
 2015; 97(6): e31 
30.  Gebresenbet RF, Aliyu AD. Injury severity level and associated factors among road traffic accident vic
 tims attending emergency department of Tirunesh Beijing Hospital, Addis Ababa, Ethiopia: A cross sect
 ional hospital-based study. PLoS One. 2019;14(9): e0222793 


