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Abstract

Background: Pediatric musculoskeletal problems are increasingly becoming a major public health problem
worldwide. Developing countries are disproportionately affected by this issue. However, there is a scarcity of epi-
demiological data describing the magnitude of these issues in low resource settings. Understanding the pattern and
burden of musculoskeletal problems helps in objectively understand the issue. This in turn will aid in the for-
mulation of evidence driven policy and decision making. This study tries to summarize the pattern of all pediatric
orthopedic conditions seen at Tikur Anbessa specialized hospital over the study period.

Obijective: To describe the pattern of patient referral to the pediatric orthopedic clinic in Tikur Anbessa Special-
ized Hospital.

Methods: Hospital-based retrospective record review was conducted from January 2022 to January 2023, at Tikur
Anbessa Specialized Hospital. Data were collected from medical records of all pediatric patients seen at the pedi-
atric orthopedic clinic at Tikur Anbessa Specialized Hospital and diagnosed with orthopedic conditions were in-
cluded in the study to determine the pattern of patient referral. Descriptive statistics were computed to describe the
study population and variables.

Result: Of the pediatric patients who visited pediatric Orthopedics clinics 195 (32.3 %) were due to trauma, 139
(23.1 %) were due to a congenital disorder, 72 (11.9%) were due to developmental problems, 55 (9.1%) were due
to neuromotor problems, 46 (7.6) were due to infection problems, 27 (4.5) were due to tumors, 24(4%) were due to
metabolic (all constituting rickets) problem and 46 (7.6 %) constitute miscellaneous conditions.

Conclusion: The most common musculoskeletal diseases/conditions were trauma, followed by congenital disorders
and developmental disorders/diseases.
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Background

Musculoskeletal (MSK) diseases, defined as diseases
that affect the locomotor system including muscles,
bones, joints, tendons, and ligaments, have a growing
impact worldwide (1).

Musculoskeletal diseases are a major contributor to the
global burden of disease and disability, and dispropor-
tionally affect low- and middle-income countries; how-
ever, there is a lack of epidemiological data from low- and
middle-in-come countries. Affected children often face
in-creased morbidity, social isolation, and econom- ic
hardship (2).

According to the World Health Organization, MSK Dis-
eases (MSKD) are the second leading cause of years lived
with disability and the largest contributor to persis-tent
pain globally. However, data relating to the spec-

trum and burden of pediatric MSKD globally are lim-
ited, with few studies from low- and middle-income
countries (LMIC), of which only a handful are specific
to East Africa, although the burden of disease is thought
to disproportionally affect LMIC (3).

The causes and pattern of pediatric injuries have been
reported to be influenced by age, gender, environmen-
tal and socio-economic factors (4). Children sustain
injuries from several causes including road traffic inju-
ries (RTCs), falls from heights, burns as well as during
birth. Several studies reported that land transport-
related injuries continue to dominate among the various
causes of trauma in children in developed and as well
as developing countries (5).

According to the 2020 report on child mortality pub-
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lished by the United Nations Inter-Agency Group for
Child Mortality Estimation, injury is the leading cause
of mortality for children, adolescents, and youth aged
5-24 years (6). Children from low and middle-income
countries (LMICs) are disproportion- ately affected,
accounting for over 90% of uninten- tional injury-
related mortalities globally (7).

There are few studies from developing countries de-
scribing the prevalence and potential risk factors of
Pediatric trauma. A study on the epidemiology of
pediatric trauma can help to formulate effective inju-
ry prevention programs and hence decrease the pedi-
atric trauma burden and disability level (8).

Fractures are a common and significant injury in
childhood, but information about the pattern of frac-
tures among children is scarce (9). Fractures of the
long bones were more often caused by falls whereas
fractures of the axial skeleton, hand, and foot were
often caused by collisions, blunt trauma, and traffic
accidents (10).

Fractures were more often caused by falls, followed by
road traffic accidents in children presenting toTikur
Anbessa Specialized Hospital, a tertiary teach- ing
hospital in Ethiopia (11).

Congenital abnormalities affect between 1% and 2%
of all live births. Of these, around 10% have upper-
limb deformities. Some of these deformities occur in
isolation, but there are some associations with sys-
temic syndromes (12). The prevalence of congenital
limb deficiencies is reportedly 4.91 per 10,000 live
births in South America (1967-1992), 5.5 per 10,000
total births in Alberta, Canada (1980-2012), and 6.9
per 10,000 total births in Northern Netherlands (1991
—-2010). According to the International Clearinghouse
for Birth Defects Monitoring Systems (IBDMS), the
prevalence of congenital limb deficiency in Japan is
reportedly 3.81 per 10,000 total births (2007-2011)
(13). Congenital disorders, non-congenital deformi-
ties, and traumatic conditions are the most common
musculoskeletal disorders affecting Zambian children
aged less than 15 years (14).

Approximately 6% of all childhood malignancies are
malignant bone tumors, of which the two most fre-
quently encountered are osteosarcoma and Ewing
sarcoma. In the United States, the annual incidence in
children under 20 years of age is 8.7 per million (15).

The epidemiology of musculoskeletal infection is
evolutionary. The potential for change in the epidemi-
ology of musculoskeletal infection within a given
community suggests that a periodic review may be
beneficial to ensure that the current methods of evalu-
ation and treatment go with the current manifestations
of the disease (16). Musculoskeletal pathologies due to
trauma were caused by various mechanisms of
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injury. Fall from height was the most common cause
of trauma in children. That was followed by road traf-
fic accident-related injuries. Sports-related traumas
and domestic violence were the 3rd and 4th common-
est causes of trauma respectively (17). There havebeen
reports on the variation of specific patterns of various
foot deformities across the world (18). De- formities
like clubfoot, pes cavus, flatfoot, and meta- tarsus
adductus represent some of the commonly seen foot
pathologies (19).

There are many children with different orthopedic/
musculoskeletal problems referred to Tikur Anbessa
Specialized Hospital pediatric orthopedic clinic. How-
ever, there is a lack of studies describing the pattern of
these referrals. This study aims to describe the pattern
of referral to a pediatric orthopedic clinic, at Tikur
Anbessa Specialized Hospital, for whom the final di-
agnosis was orthopedic condition/s.

Methods and Materials

Study design

One year hospital-based retrospective record review
was conducted from January 2022 to January 2023, at
Tikur Anbessa Specialized Hospital.

Study area

Tikur Anbessa Specialized Hospital was established in
1961 by Emperor Haile Selassie I as “Prince Mekon-
nen Memorial Hospital” and got its current name in
1976. The School of Medicine at Tikur Anbessa Spe-
cialized Hospital was established in 1972 under AAU
and is one of the earliest medical schools in the coun-
try. The school has been providing quality medical
education to students from Ethiopia and other African
countries for more than five decades. It is now treating
over 500 thousand outpatients and more than twenty-
one thousand inpatients annually.

Study populations

The study population included all pediatric patients
who were diagnosed with orthopedic problems or con-
ditions at Tikur Anbessa Specialized Hospital, pediat-
ric orthopedic clinic from January 2022 to January
2023.

Eligibility criteria

All pediatric patients diagnosed with orthopedic prob-
lems or conditions at Tikur Anbessa Specialized Hos-
pital, pediatric orthopedic clinic from January 2022 to
January 2023. Patients with incomplete charts, or charts
that not feasible were excluded from the study.

Sample size determination
All medical records that fulfill the eligibility criteria
were included in this study.

Study variables
Age, sex, region of referral, diagnosis, and causes of
the injury or trauma.



Data collection procedures

Data collection was done by two trained junior ortho-
pedic residents. Demographic data, referring institu-
tion, and final diagnosis were collected retrospectively
on all patients who were evaluated at the pediatric or-
thopedic clinic.

The HIMS logbook of the pediatric orthopedic clinic
was used as a sampling frame. After selecting the pa-
tient's registration number on the logbook, the patient's
chart, electronic medical records, and x-rays were traced
and considered to extract selected information.

Data analysis procedures

The collected data was processed and analyzed by us-
ing SPSS version 26. Descriptive statistics were com-
puted to describe the study population and variables.

Table 1: shows cases referred from each region and city.
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Results

Between January 2022 and January 2023, 2824 patients
who were under 15 years of age visited pediatric Ortho-
pedics clinics in Tikur Anbessa Specialized Hospital. Of
these 662 patients are new patients that came from eight
regions and two city administrations within the country.

Of the 662 patients, 59 were excluded from the analysis
due to a lack of documented diagnosis on the chart and
electronic medical record.

Patient characteristics:

Among 603 patients seen at pediatric Orthopedics clin-
ics during the study period, 342 (57%) were male, and
the median age was 6 years.

The top three areas of patient inflow were from Oromia
region 271 (44.9%), Addis Ababa city 227 (37.6%)
followed by Amhara region 33 (5.5%) and there was no
patient referred from Tigray region (tablel).

Oromia Addis Amhara Harar SNNP Somali Gambela Benishancul Dire  Afar
Ababa Gumuz Dawa

271 227 33 18 17 14 9 7 5 2

449% 37.6% 55% 3% 2.8% 23% 1.5% 1.2% 0.8% 0.3%
Trauma 64 116 10 0 1 1 0 0 1 1
Infection 19 11 6 0 0 1 4 2 0 0
Tumor 9 0 2 3 5 5 2 1 0 0
Congenital 74 44 5 8 3 2 1 0 0 1
MSK Disorders
Developmental 46 17 4 0 3 0 0 1 1 0
MSK disorders
Metabolic 17 8 0 1 0 4 0 0 0 0
Neuromotor 20 26 2 1 2 1 0 2 1 0
Disorders
Miscellaneous 22 5 4 5 3 0 2 1 2 0

Most traumas and neuromotor disorders were referred from Addis Ababa city 116(59.5%) and 26(47.3%) respec-
tively. While most of the congenital, developmental, metabolic disorders, infections, and tumors were from Oro-
mia region 74 (53.3%), 46(63.8%), 17(77.3%), 19(42.2%), and 9(33.3%) respectively (table 2).

Table 2: shows the frequency of cases of the patients.

Problems/Diseases Frequency Percent
Trauma 195 32.3
Congenital Disorder 139 23.1
Developmental disorder 72 11.9
Neuromotor Disorder 55 9.1
Miscellaneous 46 7.6
Infection 45 75
Tumor 27 4.5
Metabolic 24 4.0
Total 603 100
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Table 3: shows the distribution of the trauma within the body.

Locations of trauma within the body

Trauma Upper Lower
limbinju-  limb inju-
ries ries

Supracondylar 31 0

humerus frac-

ture

Femur shaft fracture 0 26

Tibiofibular fracture 0 19

Radioulnar fracture 16 0

Soft tissue injury 7 5

Clavicle fracture 0 0

Isolated ulna fracture 11 0

Isolated Radius frac- 8 0

ture

Metacarpal fracture 8

Metatarsal fracture 0

Humerus 7

shaft fracture

Distal femur fracture 0 6

Toe 0 6

Finger fracture 6 0

Humerus lat- 6 0

eral epicondyle

Elbow Dislocation 4 0

Femur neck fracture 0 4

Pelvic ring injuries 0 0

Hip Dislocation 0 2

Proximal humerus 1 0

Total 105 74

Shoulder gir-  Pelvic gir- Total Percent
dle injuries dle injuries

0 0 31 15.9%
0 0 26 13.3%
0 0 19 9.7%
0 0 16 8.1%
0 0 12 6.2%
12 0 12 6.2%
0 0 11 5.6%
0 0 8 4.0%
0 0 8 4.0%
0 0 7 3.6%
0 0 6 3.1%
0 0 6 3.1%
0 0 6 3.1%
0 0 6 3.1%
0 0 6 3.1%
0 0 4 2.1%
0 0 4 2.1%
0 4 4 2.1%
0 0 2 1.5%
0 0 1 0.5%
12 4 195 100%

Most of the trauma occurred in the upper limb
105/195 (54% of the trauma) accounting for 17%
(105/603) of all conditions. And forearm fracture
(including radioulnar, isolated radius, and ulna frac-
ture) was observed in 35 (18%) of the trauma pa-
tients, followed by supracondylar humerus fracture
31 (16%) and femur shaft fracture 26 (13%). No
multiple traumas were found (table 3).

Locations of trauma within the body

The mechanism of injury for 25 (12.8%) out of the
195 patients who sustained trauma is missing. One
hundred fourteen (67% of the 170 for whom the
causes of injury are known) are due to fall down
injury. While the rest are caused by road traffic inju-
ry, metal injury, stone injury, birth trauma, fight,
sport, and bullet injury 24(14%), 12 (7%), 7(4%), 5
(3%), 4(2%), 3(1.8%), and 2(1.2%) respectively
(figure 1). The data about the nature of 20 (11.4 %,

excluding soft tissue injury) fractures, whether they were
open or closed were missing. One hundred fifty one
(excluding the soft tissue injury) (92%) of the frac- tures
were closed while the rest were open (table 4).
Developmental dysplasia of the hip accounted for 20
(27.8%) of the observed developmental disorders, and
3% of all the conditions. Followed by genu varus de-
formity accounting for 16.8% of the observed develop-
mental disorders. Nine (45%) of the developmental
dysplasia of the hip occurred on the left side and 7 (35%)
were bilateral. It was noticed that females were affected
more than males, two times. No secondarycauses of the
disorders were found.

The most commonly observed infections were chronic
osteomyelitis 17 (38% of all infections), accounting for
2.8% (17/603) of all the conditions. Followed by arthri-
tis accounting for 29% (13) of all infections and 2% of
all cases.
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Figure 1: shows the mechanism of injury for patients presented with trauma.

Table 4: Showing the observed nature of the fractures.

Nature of
fracture

Fracture

Closed

®)
i
@
S

SCH fracture 26
Radioulnar fracture 18
Femur shaft fracture 17

[ BN
[E=N

Clavicle fracture
Humerus shaft fracture
Isolated Radius fracture

Isolated ulna fracture
Metacarpal fracture
Tibiofibular fracture
Distal Radius

Distal femur fracture
Toe

Elbow Dislocation
Metatarsal fracture
Pelvic ring injuries
Humerus lateral epicon-
dyle

Finger fracture

Hip Dislocation

Femur neck fracture
Proximal humerus
Total

Percent

OO W O OO Fr O O O O O F P -

W w kb OT O O O O 0O 0 ©

P NN NN
O O o N

151 13
92% 8%

The most commonly observed neuromotor problems
were Erb’s palsy 26 (47%), accounting for 4% (26/603)
of all the cases, followed by cerebral palsy 20 (36%) also
accounting for 3% (20/603) of all the conditions.

The miscellaneous conditions were selected because
these cases either could not be classified under the oth-
er seven groups (Trauma, Congenital, Disorder, Devel-
opmental disorder, Infection, Neuromotor Disorder,
Tumor, and Metabolic diseases) or they have systemic
manifestations within the body which make the data
grouping and analysis difficult. It consisted of 46 disor-
ders (7.6% of all the conditions).

Discussion

This study aims to describe a pattern of patient referral
to the pediatric orthopedic clinic at Tikur Anbessa Spe-
cialized Hospital, a tertiary teaching hospital in Addis
Ababa, Ethiopia.

Over twelve months, 603 new pediatric patients with
musculoskeletal diseases/ disorders were identified in
this study. The majority of patients did not have referral
paper attached to their charts. This may be because the
country is replacing the charts with digital medical rec-
ords.

Although referral papers could not be found for most of
the patients the residence of the patients could be in-
ferred from their charts and HIMS logbook. Most of the
patients were out of Addis Ababa, where TikurAnbessa
Specialized Hospital is located, a place where this study
is conducted. The three most common mus- culoskeletal
diseases found in this study were trauma, followed by
congenital Musculoskeletal disorders, and
developmental musculoskeletal disorders. These find-
ings are similar to a study on an Audit of Pediatric Or-
thopedic surgical admissions in a Tertiary Health Cen-



tre in Enugu, Nigeria, where they found trauma as the
most prevalent case (17). These findings are different
from that of the study on Patterns of Musculoskeletal
Diseases seen in Zambian Children, where they found
congenital anomalies to be the commonest followed by
deformities and trauma (14).

The most common mechanism of injury was fall down
injury accounting for 67% of the causes of trauma fol-
lowed by road traffic injury which accounts for 14% of
the causes. This may be explained by the fact that chil-
dren are adventurous and explorers they are often pre-
disposed to an increased risk of falldown injuries. The-
se findings are similar to the study on the Audit of Pe-
diatric Orthopedic Surgical Admissions in a Tertiary
Health Centre in Enugu, Nigeria (17), and the study on
patterns of long bone fracture in the pediatric popula-
tion at Kenyatta national hospital Kenya (20), theyfound
fall injuries as the commonest cause of trauma ina
pediatric population, followed by road traffic inju- ries.

As to the trauma, most fractures were observed in the
upper limb accounting for 57% of the injury in this
study. This finding is similar to the result of a study on
patterns of long bone fracture in the pediatric popula-
tion at Kenyatta National Hospital Kenya, where the
commonest fractures were found to involve the upper
limb (20).

The most common fracture involved forearm bones
(including radioulnar, isolated radius, and isolated ulna
fracture altogether), followed by supracondylar humer-
us fracture and femur shaft fracture. This result differs
from the study on pattern of childhood limb fracturesat
Tikur Anbessa Specialized Hospital, where the most
common fracture involved the humerus (11).

The most common congenital anomaly identified was
clubfoot accounting for 62% of the observed congeni-
tal anomalies. This finding is similar to a study on pat-
terns of pediatric orthopedic pathology in Zambian
children where clubfoot was the commonest congenital
anomaly (14).

Some of the limitations of the study are being conduct-
ed only in a single institution, a retrospective nature,
difficulty in accessing X-rays of some study partici-
pants, and a short study period.
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Conclusion

The top three musculoskeletal disorders presenting to
TASH pediatric orthopedic clinic were trauma, con-
genital anomalies and developmental disorders. And
one-third of all the cases were trauma. Most of the
patient flows are from the Oromia region.

Recommendations

A prospective multicenter study should be done to
establish the national musculoskeletal burden. Devel-
opment of safety guidelines to reduce the risks of fall
injury and road traffic injury.

Ethical Considerations

The study was conducted after being granted ethical
clearance from Addis Ababa University Institutional
Review Board (ERB/OTHO/461/14 /2022). No per-
sonal identifiers of the patient were used in the re-
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throughout the research project.

Conflicts of interest
None

Acknowledgment

We would like to acknowledge Addis Ababa Universi-
ty College of Health Sciences (CHS) for giving us this
chance. We would like to forward our thanks to those
who contributed to the accomplishment of this study.

Briggs AM, et al. Musculoskeletal Health Conditions Represent a Global Threat to Healthy Aging: A Report
for the 2015 World Health Organization World Report on Ageing and Health. Gerontologist. 2016.
Walsh RB, et al. The spectrum and burden of in-patient pediatric musculoskeletal diseases in Northern Tanza-

Sebbag E,et al. The worldwide burden of musculoskeletal diseases: a systematic analysis of the World Health
Organization Burden of Diseases Database. Ann Rheum Dis. 2019 Jun and 10.1136/annr, 78(6):844-848.

References
1.
2.
nia. Paediatr Int Child Health. 2022 Feb and 42.
3.
4,

Oyedeji GA, Oyedeji AO. Causes, pattern, and outcomes of severe injuries in children. A hospital-based study.

Niger J Paediatr. 2003 and 30:86-92.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

31

Onyemaechi NO, Bisi-Onyemaechi Al, Nduagubam OC. Epidemiology and pattern of pediatric injuries in a
developing country: an analysis of 170 injuries. Malawi Med J. 2020 Jun, 35140846, 32(2):95-100. doi:
10.4314/mmj.v32i2.7. PMID: and PMC8788592.

United Nations Inter-agency Group for Child Mortality Estimation (UN-IGME). Levels & trends in child mor-
tality: Report 2020, estimates developed by the United Nations inter-agency group for child mortality estima-
tion. United Nations Children's Fund, New Y.

Tupetz A, et al. Prevention of childhood unintentional injuries in low- and middle-income countries: A sys-
tematic review. PL0oS One. 2020 Dec 29 and 10.1371/journal.pon, 15(12):e0243464.

Singh O, et al. Epidemiology of Pediatric Musculoskeletal Injuries and Their Pattern in a Tertiary Care Center
of North India. Indian J Orthop. 2018 Sep-Oct and P, 52(5):449-453. doi: 10.4103/ortho.1JOrtho_516_17.
Kopjar B, Wickizer TM. Fractures among children: incidence and impact on daily activities. Inj Prev. 1998 Sep,
9788089, 4(3):194-7. doi: 10.1136/ip.4.3.194. PMID: and PMC1730376.

Hedstrom EM, et al. Epidemiology of fractures in children and adolescents. Acta Orthop. 2010 Feb, 20175744,
81(1):148-53. doi: 10.3109/17453671003628780. PMID: and PMC2856220.

B. Ayana et al. on childhood limb fractures at Tikur Anbessa Specialized. Journal / East and Central African
Journal of Surgery / Vol. 20 No. 1 (2015)

Kozin SH. Congenital disorders: classification and diagnosis. In: Berger RA, Weiss AP, editors. Hand sur- gery.
Lippincott Williams & Williams and 1405-1423., Philadelphia: 2004. pp.

Mano H, et al. Congenital limb deficiency in Japan: a cross-sectional nationwide survey on its epidemiology.
BMC Musculoskelet Disord. 2018 Jul 27 and 10.1186/s12891-018-2195-, 19(1):262.

E. Makasal, J. Munthali. Patterns of Musculoskeletal Diseases seen in Zambian Children. Journal / Medical
Journal of Zambia / Vol. 36 No. 4 (2009)

Caudill JS, Arndt CA. Diagnosis and management of bone malignancy in adolescence. Adolesc Med State Art
Rev. 2007 May and 18(1):62-78, ix. PMID: 18605391.

Gafur OA, et al. The impact of the current epidemiology of pediatric musculoskeletal infection on evaluation
and treatment guidelines. doi: 10.1097/BP0O.0b013e318186eb4b. PMID: 18812907.

Okenwa Wilfred O, Edeh Anthony J: Audit of Paediatric Orthopaedic Surgical Admissions in A Tertiary Health
Centre in Enugu, Nigeria. IOSR-JDMS 18, Issue 5 Ser. 1 (May. 2019), PP 72-76.

Spahn G, et al. The prevalence of pain and deformities in the feet of adolescents. Z Orthop lhre Grenzgeb. 2004
Jul-Aug;142(4):389-96.

Umar MBT, Paul A (2010) Incidence of flat foot and anthropometric comparison between flat and normal foot
of the Yoruba ethnic group of Nigeria. Res J Appl Sci 5:412-416

Eric N. Patterns of long bone fracture in the pediatric population at Kenyatta national hospital Kenya. Journal /
East African Orthopaedic Journal / Vol. 11 No. 2 (2017)



	Abstract
	Background
	Methods and Materials Study design
	Study area
	Study populations
	Eligibility criteria
	Study variables
	Data collection procedures
	Data analysis procedures
	Results
	Patient characteristics:
	Locations of trauma within the body
	Fracture Nature of
	Discussion
	Conclusion
	Recommendations
	Ethical Considerations
	Conflicts of interest
	Acknowledgment
	References

