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ABSTRACT
Background: Musculoskeletal diseases (MSD) are a major contributor to the global burden of 
disease and disability, and disproportionally affect low- and middle-income countries; how-
ever, there is a dearth of epidemiological data. Affected children often face increased morbid-
ity, social isolation and economic hardship.
Aim: To assess the spectrum and burden of paediatric MSD in children aged 5–18 years 
admitted to a major referral hospital in Tanzania.
Methods: This was a retrospective cohort study of children aged 5–18 years admitted to Kilimanjaro 
Christian Medical Centre (KCMC) whose initial diagnosis was recognised as a musculoskeletal condi-
tion by the International Classification of Diseases-10 between 1 January and 31 December 2017.
Results: During 2017, 163 cases of confirmed paediatric MSD were admitted to KCMC, 
representing 21.2% of all admissions of children aged 5–18 years (n = 769). Bone disease was 
the most common diagnosis. They comprised 106 (65.0%) traumatic fractures, 31 (19.0%) 
osteo-articular infections, 9 (5.5%) malunions and 3 (1.8%) pathological fractures. Congenital 
defects and rheumatic disease were relatively uncommon, accounting for only 6 (3.7%) and 4 
(2.5%) MSD admissions, respectively.
Conclusion: The majority of cases of MSD were related to fractures, followed by osteo-articular 
infections, while recognised cases of rheumatic disease were rare. The study, although small, 
identified the sizeable burden and spectrum of paediatric MSD admitted to a hospital in 
Tanzania over a 12-month period and highlights the need for larger studies to inform the 
optimal allocation of health resources.

Abbreviation: CI: confidence interval; HIC: high-income countries; HIV: human immunodefi-
ciency virus; ICD-10: International Classification of Diseases 10; IQR: interquartile range; JIA: 
juvenile idiopathic arthritis; KCMC: Kilimanjaro Christian Medical Centre; LMIC: low- and mid-
dle-income countries; MSD: musculoskeletal diseases: NAI: non-accidental injury; NIHR: 
National Institute for Health Research; PAFLAR: Paediatric Society of the African League 
Against Rheumatism; RTA: road traffic accidents; SCD: sickle cell disease; SLE: systemic lupus 
erythematosus; SSA: sub-Saharan Africa.
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Introduction

Musculoskeletal disease (MSD) encompasses over 150 
conditions affecting bones, joints, muscles, tendons 
and ligaments [1]. They are a diverse group of condi-
tions with a wide spectrum of disease pathology and 
constitute a large proportion of the global burden of 
disease and disability [2]. According to the World 
Health Organization, MSD is the second leading cause 
of years lived with disability and the largest contributor 
to persistent pain globally [2,3]. However, data relating 
to the spectrum and burden of paediatric MSD globally 
are limited, 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 [4,5]

Although the global burden of paediatric MSD is 
not well defined, the impact on the individual has 
been described in detail. The adverse implications 
are not limited to the child’s physical health, which 
in turn increases the individual’s susceptibility to 
other non-communicable disease, but mental, 
social, and economic domains are also negatively 
affected [6,7]. A study investigating the effect of 
disability on education in LMIC reported that up to 
85% of disabled primary school-age children have 
never attended school [8]. Access to education has 
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been shown to be a crucial positive predictive fac-
tor for improved long-term health and wealth [6,9]. 
Children with paediatric MSD are not only disadvan-
taged in their youth but the negative effects persist 
into adulthood.

The lack of data from LMIC means that the burden 
of disease is probably under-estimated which may 
result in inadequate service provision. This paucity of 
data needs to be urgently addressed as current trends 
suggest that the prevalence of MSD is set to increase, 
reflecting current epidemiological transitions in LMIC 
[10]. Paediatric MSD not only puts considerable stress 
on an already resource-limited health service in the 
acute setting, but the poor prognosis and chronicity 
of many of these conditions can also result in lifelong 
health demands. Without an understanding of the 
burden and spectrum of disease resulting from pae-
diatric MSD in Tanzania, the provision of adequate 
clinical services poses a major challenge.

Previous population-based studies in East Africa 
have shown that a substantial proportion of the pae-
diatric population suffers from paediatric MSD [4,5]. 
However, there are few data describing the burden 
and spectrum of paediatric MSD in Tanzania and 
none related to inpatient care. This study aimed to 
address this by undertaking a retrospective cohort 
study, collecting inpatient data for 2017 from a large 
referral hospital in Northern Tanzania.

Methods

Setting

Data were collected at Kilimanjaro Christian Medical 
Centre (KCMC), which is one of the four largest tertiary 
referral hospitals in Tanzania. Situated in Moshi, 
Northern Tanzania, it serves a potential catchment 
population of 15 million people, 50% of whom are 
thought to be under 18 years. Of the 630 inpatient 
beds available at KCMC, 66 are dedicated to children, 
though paediatric admissions are not limited to these 
beds.

Participants

Children aged 5–18 years admitted to KCMC in 2017 
with a diagnosis recognised as a musculoskeletal con-
dition by the International Classification of Diseases-10 
(ICD-10) were included [11]. Children under 5 were 
excluded as MSD was likely to be rare and to represent 
a different disease spectrum.

Study design

This was a retrospective cohort study of all children 
aged 5–18 years admitted to Paediatric Ward 1, 
Paediatric Ward 2 and the orthopaedic and 

dermatology wards at KCMC between 1 January and 
31 December 2017. These wards were included to 
accurately reflect the admission pathway of children 
presenting at KCMC with paediatric MSD.

Data were collected by RW and AM. Phase one 
involved recording all admissions from the ward 
admission book to identify suspected cases of MSD. 
All admissions were recorded in the ward admission 
book by the sister in charge on that day.

In phase two, the medical notes of those identified in 
phase one as possible MSD were retrieved. A proforma 
was used to confirm the diagnosis and to collect basic 
demographic data as well as information on treatment, 
initial investigation findings and length of stay.

Statistical methods and data analysis

Microsoft Excel and the Statistical Package for Social 
Science version 24 for Windows were used for analysis. 
Statistical significance was p<0.05. Normally distribu-
ted data were summarised using mean and standard 
deviation. Non-normally distributed, interval/ratio data 
and ordinal data were described using the mean and 
interquartile range (IQR).

Categorical data were summarised using frequency, 
and inference was drawn using the χ2 test. To investi-
gate the differences in incidence rates, 95% confidence 
intervals (95% CI) were used, calculated on the basis of 
the assumptions of the Poisson distribution.

Ethics

Ethical approval was granted locally by KCMC, Moshi, 
and nationally by the National Institute for Medical 
Research, Tanzania.

Results

In 2017, there were 2156 paediatric admissions to 
KCMC, 769 (36%) of whom were aged 5–18 years. 
Figure 1 outlines identification of the study population. 
A review of those 769 identified 194 (25.2%) with 
a potential diagnosis of MSD, and medical records 
were complete for 163 (84.0%) of them. In descending 
order, there were 106 (65.0%) fractures, 31 (19.0%) 
osteo-articular infections in the form of osteomyelitis 
and septic arthritis, 9 (5.5%) malunions (a fracture that 
has healed incorrectly in a suboptimal position), 6 
(3.7%) congenital defects, 4 (2.5%) rheumatic diseases 
and 3 (1.8%) cases of pathological fractures.

Of the 31 identified in the ward admissions books as 
possible MSD for whom notes were unavailable, 20 
(65%) were male and the median age was 13 years 
(IQR 11–15). Tribe and religion was recorded for only 
two children. The likely diagnosis was recorded as 24 
(77.4%) fractures, 4 (12.9%) pathological fractures, 2 
(6.5%) spinal cord injuries and one (3.2%) osteo- 
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articular infection. This is broadly similar to the spec-
trum and burden in the confirmed cases.

Of the 163 confirmed cases, 118 (72%) were male 
and the median age of admissions was 11 years (IQR 8– 
15). Of over 120 tribes in Tanzania, 36 were repre-
sented in this cohort. Of the 159 for whom a tribe 
was recorded, the largest representation was as fol-
lows, 64 (39%) were Chagga, 32 (20%) Pare, 16 (10%) 
Maasai and 8 (5%) from the Sukuma tribe. Most chil-
dren (117, 72%), were Christian, 31 (19%) were Muslim, 
4 (3%) were pagan and no religion was recorded for 
11 (7%).

The spectrum and frequency of confirmed cases of 
paediatric MSD are shown in Figure 2.

At every age, the frequency of fractures was greater 
in males than in females (Figure 3). Of all the fractures, 
81 (76.4%) were in males and 25 (23.7%) in females 
(χ2 = 3.766, p=0.05).

In males, 42 (51.9%) fractures involved the upper 
limbs, 37 (45.7%) affected the lower limbs and 2 (2.5%) 
had several limb fractures; in females, 12 (48.0%) frac-
tures affected the upper limbs, 12 (48.0%) affected the 

lower limbs and one (4.0%) had several limb fractures. 
Of the 106 confirmed fractures, the cause of the injury 
was recorded for 96 (Figure 4).

Osteo-articular infections were the second most 
common paediatric MSD. There were 21 cases of 
osteomyelitis and 10 cases of septic arthritis. Both 
osteomyelitis and septic arthritis were more common 
in males than in females — 1:0.43 and 1:0.75, respec-
tively. This difference is not statistically significant 
(osteomyelitis χ2 = 3.549, p=0.09; septic arthritis 
χ2 = 0.17, p=0.57). All infections involved the lower 
limbs.

Discussion

This retrospective study of paediatric admissions to 
KCMC in 2017 highlights the broad spectrum and bur-
den which paediatric MSD places on this health sys-
tem, accounting for 21.2% of all paediatric admissions 
aged 5–18 years. Fractures accounted for the largest 
proportion of these admissions, followed by osteo- 
articular infections. There were small numbers of 

Phase 1: Basic information gathered from 
admissions books on paediatric patients on P1, 

P2, orthopaedic and dermatology, n=2156

Children between the ages of 5-18, n=769

<5, n=1387

Phase 2: Requested notes for children who were 
recorded to have a diagnosis MSD in the 

admission books, n=194

Children who were admitted 
with unrelated diagnosis, 
n=582

Retrieved notes, n=173

Patients with missing medical 
records, n=21

Notes surveyed, n=163 

Ineligible, n=10
Breakdown:
Wrong name, n=4
Wrong diagnosis, n=3
Inadequate information, n=2
Wrong date of birth, n=1 

Orthopaedic 
ward, n=156

Paediatric wards 1 
and 2, n=4

Dermatology 
ward, n=3

Figure 1. Identification of the study population.

14 R. B. WALSH ET AL.



fracture malunions and pathological fractures. 
Rheumatic disease and congenital deformities were 
uncommon.

A community-based study in Uganda also reported 
a broad spectrum and burden of paediatric MSD, 
although the spectrum there was different from that 
in this study [5]. It identified a high prevalence of 
gluteal and quadriceps contractures as well as post- 
injection paralysis, accounting for 29.4% and 12.7%, 
respectively [5]. Contractures are caused by fibrosis in 
the muscle and/or fascia which results in reduced limb 
movement and deformity. While contractures can be 
congenital and idiopathic in nature, the most common 
cause is acquired secondary to intramuscular injection 
[12]. Repeated injection can cause ischaemia, neuro-
pathy and the formation of haematomas [13]. The 

prevalences of fractures and osteo-articular infections 
were 5.2% and 5.3%, respectively. The difference in the 
spectrum of disease can be partly explained by the 
different study setting, community versus inpatient, 
and the higher number of malaria cases in the 
Uganda site compared with this area of Tanzania 
[14]. In Uganda, intramuscular injections of antimalar-
ials are used regularly to treat malaria, resulting in 
a significant incidence of sciatic nerve damage and 
muscular fibrosis, ultimately leading to the high pre-
valence of paralysis and contractures seen in the 
Ugandan cohort [15].

In accordance with the literature, fractures were 
the most common paediatric MSD in this study. 
A study in Malawi found that 25% of all injuries in 
children presenting to accident and emergency were 

65%

13%

6%

5%
4%2% 2%1%2%

Fracture

Osteomyelitis

Septic arthritis

Fracture malunion

Congenital deformities

Pathological  fracture of
unknown origin
Systemic lupus
erythematosus
Juvenile idiopathic
arthritis
Other

Figure 2. Spectrum and frequency of paediatric MSD.
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Figure 3. Frequency of fracture by age and gender.
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owing to fractured bones [16]. Fractures are 
a common occurrence in the paediatric population 
worldwide, reflecting the behaviour and activity 
common in childhood and their lower bone mass 
density and skeletal immaturity [17]. The predomi-
nance of fractures in males in this study also mirrors 
the gender pattern of fractures globally. This global 
trend is thought to reflect the fact that boys partake 
in more sport and riskier behaviour, and that there is 
less supervision of boys [18,19].

In this study, the ratio of lower limb to upper limb 
fractures was 1:1.1, considerably higher than in studies 
in similar settings in high-income countries (HIC) 
where the ratio of lower to upper limb fracture in 
noticeably lower 1:2.5 [20]. Lower limb fractures pre-
sent a greater burden of disease to the individual as 
well as to the health services than upper limb fractures. 
Lower limb fractures require more intervention and 
inpatient treatment at initial presentation, such as trac-
tion and surgical correction, and they are associated 
with a higher rate of chronic disability which further 
exacerbates the health burden caused by paediatric 
MSD in LMIC [21].

In this study cohort, there may be an element of 
selection bias with lower limb fractures being dispro-
portionally represented. A study in Ghana investigated 
the use and role of traditional bonesetters and found 
that they were often favoured over hospital treatment 
when the fracture was less severe [22]. With one study 
suggesting that over 55% of Tanzanians use traditional 
healers, it can be inferred that, because upper limb 
fractures are classically less severe, this study has 

under-estimated their true frequency [23]. However, 
the study in Ghana did not stratify fractures based on 
the limb affected, and the most important factor which 
influenced the decision whether to go to hospital was 
the expense, with hospital treatment costing up to 
twenty times more than traditional bonesetters.

Although it cannot be inferred from this study why 
the rates of lower limb fractures are higher in Tanzania, 
it is known that LMIC are disproportionally affected by 
road traffic accidents (RTA) and that lower limbs are 
the most common site of injury following an RTA [24]. 
This study did show that, of the fractures secondary to 
an RTA, 19 (70%) were lower limb and only 6 (30%) 
were upper limb. It has been suggested that the high 
incidence of RTA in LMIC might partly reflect the 
impact of the current uncontrolled urbanisation and 
rapid motorisation in such countries. This epidemiolo-
gical shift is not currently being met by adequate 
enforcement of road and vehicle safety legislation 
and education [25]. Studies which investigate the 
mechanisms of preventable injuries would provide 
data to support a multi-sectoral approach to reduce 
preventable injuries and thus the burden of disease. In 
HIC, such approaches have been successful in reducing 
death and serious injury following RTAs [26].

Of the recorded mechanisms of fracture in this 
cohort, there was no non-accidental injury (NAI). 
Child abuse is common throughout Africa; 60% and 
51% of boys and girls, respectively, experience some 
form of physical abuse during childhood [27]. Of those 
affected, up to 55% of young children will suffer 
a fracture. Rib fractures and spiral and oblique fractures 
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of long bones are the most common caused by abuse 
[28,29]. The lack of NAI fractures in this cohort might 
be explained by the age group (approximately 80% of 
fractures caused by abuse are in children <18 months) 
and the well recognised problem in Africa of the 
under-reporting of child abuse [29,30]. When it 
comes to reporting abusers, victims face a multitude 
of barriers and deterrents which often include victim 
shame, stigma, distrust of authority and cultural beliefs 
which can cause the victim to be disowned [30].

In this study, osteo-articular infections were 
the second leading contributor to the burden of pae-
diatric MSD, accounting for 19% of admissions. They 
present a very real threat to children’s health and well-
being in LMIC, unlike in HIC where osteo-articular 
infection is becoming an issue of the past [31]. These 
results also support previous reports from sub-Saharan 
Africa (SSA) which, although published some time ago, 
describe the large surgical burden which osteomyelitis 
placed on hospitals in Uganda. Operations to treat 
osteomyelitis represented 3.5% of all surgical proce-
dures, 34% of which involved children aged 10– 
14 years [32].

In SSA, it has been shown that most cases of osteo- 
articular infection result from predisposing factors 
such as wounds, open fractures and poorly treated 
infections which are common in LMIC [33]. Lower 
standards of living owing to deprivation can lead to 
poor skin hygiene, malnourishment and anaemia, all of 
which predispose children to infection [34]. These risk 
factors coupled with the higher prevalence of sickle 
cell disease (SCD), tuberculosis and human immuno-
deficiency virus (HIV) result in children in SSA being at 
a substantially increased risk of developing osteo- 
articular infection [35]. SCD predisposes individuals to 
salmonella infections which cause severe and invasive 
osteo-articular disease [36]. Bone disease is the most 
common cause of hospitalisation in SCD. This is pre-
dominantly owing to painful vaso-occlusive crises or 
infection. Other complications include avascular necro-
sis, stress fractures, arthritis and skeletal growth dis-
turbance [37]. The immune-compromised state related 
to HIV increases children’s susceptibility to osteo- 
articular and tuberculous infections. Half of extra- 
pulmonary manifestations of tuberculosis involve the 
musculoskeletal system, adding further to the already 
sizeable burden caused by osteo-articular infections 
[38]. The management of these conditions is compro-
mised by the resource-limited health and social care 
services common to SSA. A study that aimed to char-
acterise the availability of MSD health services found 
that there were deficiencies across every level of ortho-
paedic provision in all the LMIC assessed [39].

In this cohort, rheumatic diseases were rare, with 
one admission with juvenile idiopathic arthritis (JIA) 
and three with systemic lupus erythematosus (SLE). 
A similar study in Kenya found no cases of JIA and 

one case of SLE [4]. The authors highlighted how the 
lack of SLE diagnoses might reflect the clinicians’ inex-
perience and lack of familiarity with the disease’s pre-
sentation. This might partly be explained by the fact 
that throughout SSA there are limited training oppor-
tunities and work experience in paediatric rheumatol-
ogy. Without adequate training, these diseases may be 
missed and therefore the prevalence under-estimated. 
Studies in the UK have shown that paediatric muscu-
loskeletal education is poor throughout medical train-
ing, with primary care clinicians and paediatric trainees 
often having low confidence in relation to and there-
fore not carrying out musculoskeletal assessment 
[40,41]. A study in Nigeria found that every child in 
the SLE cohort had been misdiagnosed at initial pre-
sentation. The authors found that 36.4% of their 
patients had been originally treated for malaria 
because of the similarities in presentation and the 
initial response to hydroxychloroquine [4,42]. The pre-
sence of fever with myalgia is readily assumed to 
represent infection, while subtle rashes on dark skin 
often go unnoticed. If blood tests are undertaken, 
lymphopenia and anaemia may be wrongly attributed 
to chronic viral infection. The difficult presentation of 
SLE is not the only barrier to diagnosis because more 
specific investigations for SLE such as antinuclear anti-
body tests are often relatively expensive and not 
always available [43]. In adolescents, proteinuria in 
urinalysis often offers a clue to early SLE and should 
perhaps be considered a standard investigation for all 
patients presenting with multi-system features.

Although there is difficulty in diagnosing rheumatic 
disease, the low rates in this study might reflect its true 
rarity, especially in an inpatient setting, and are con-
sistent with the low rates reported worldwide. In HIC, 
JIA and SLE were reported to have prevalences of 3.8– 
400/100,000 and 3.3–8.8/100,000, respectively [44,45]. 
Although rare, epidemiological research related to 
rheumatic disease should not be neglected because, 
if undiagnosed or poorly managed, JIA and SLE can 
lead to severe disability and in some cases can be fatal 
[46]. Previous studies have estimated quite striking 
figures for the prevalence of JIA and SLE in East 
Africa, which further supports the need for robust pre-
valence studies to accurately describe and address the 
health burden secondary to rheumatic disease. East 
Africa was estimated to have 9% of all global cases of 
SLE and JIA—18,779 and 187,787, respectively [47].

With the suggestion that the true prevalence of 
rheumatic disease is much greater than previously 
thought, coupled with the pressure already on health 
services owing to fractures and infections, the need for 
future studies to accurately assess and address the 
burden secondary to paediatric MSD is vital. 
Although the diagnosis and management of MSD in 
low-resource countries poses unique challenges, many 
initiatives have been suggested to improve outcome. 
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The Paediatric Global Musculoskeletal Task Force is 
leading the way with three primary goals [48]. (i) To 
raise awareness: Awareness by clinicians can be 
improved at every stage, with universal changes in 
curricula which prioritise MSD education and assess-
ment training [41]. In relation to rheumatic diseases, 
increasing patient education through resources such 
as information leaflets will help minimise delays in 
presentation owing to caregivers’ lack of disease 
awareness and fear of exclusion [49]. (ii) Identify and 
promote the right care: It is estimated that in SSA there 
are ten paediatric rheumatologists for approximately 
550 million children [50]. To address this and the inade-
quacies in service provision, facilities and access to 
medication, resources and initiatives need to focus on 
paediatric non-communicable diseases [50,51]. 
Previously successful initiatives which have been cost- 
effective include telemedicine and the use of webinars 
to disseminate knowledge and experience. The 
Paediatric Society of the African League Against 
Rheumatism has run several successful webinar series 
across Africa [52]. Global collaborations have also been 
beneficial: the UWEZO project, a collaboration 
between Kenyan, British and Swedish rheumatologists, 
patients and researchers, has helped to train over 500 
physicians throughout Kenya [53]. (iii) To promote 
healthy joints and bones: This can be partly achieved 
through changes in public health policy and cam-
paigns advocating bone health [48].

This study was designed to be as accurate and 
reliable as possible, but it is not without limitations 
and bias. The findings must be interpreted in the 
context of these limitations. As with other retrospec-
tive studies, the accuracy of the results relies on the 
admitting clinician’s ability to correctly diagnose and 
record participant information. Because only the 
notes of children with an initial diagnosis of MSD 
were reviewed, those in whom the diagnosis was 
missed were not included. Previous studies have 
shown how during clerking paediatric musculoskele-
tal assessment is often poor and incomplete [40]. It 
must also be noted that only one of the ten recorded 
cases of septic arthritis had a positive culture, 
although all the cases presented like septic arthritis, 
and responded to treatment for septic arthritis. 
Without a positive culture, some of these cases 
might have been reactive or inflammatory arthritis 
instead. The absence of some data owing to missing 
notes also hinders the ability to draw reliable conclu-
sions, but the demographic data for those whose 
overall data were missing is similar to the overall 
cohort. As those with missing data were excluded, 
the figures will be under-estimates. The study only 
reviewed data for inpatients aged 5–18 years. By 
excluding children under 5, the incidence of osteo- 
articular infections and fractures secondary to NAI 

may have been under-estimated as children in this 
age group are most at risk [29,35]. Children with mild 
disease not requiring an inpatient bed were not part 
of the study. This is likely to have a considerable 
effect on the number of rheumatic disease cases in 
the cohort. With the initial symptoms often being 
mild, these children can be managed in the primary 
care system or as an outpatient and seldom need 
admission to hospital. Children from the most 
deprived families may also have been missed, as out- 
of-pocket payments fall hardest on them and act as 
a barrier to their children being admitted to hospital 
[54]. Because the sample size was small with potential 
selection bias, the ability to extrapolate the findings 
and generalise the results to the wider population 
may be limited. However, this is the first publication 
of its kind from Tanzania and highlights the need for 
further studies in future, potentially looking at longer 
periods of data collection.

To conclude, this study describes the broad spec-
trum of paediatric MSD and highlights the great 
burden it imposes on inpatient services in 
Tanzania. Building on this study, larger, more com-
prehensive epidemiological studies should be 
undertaken in community and hospital settings. 
Robust prevalence studies would ensure inclusion 
of a range of presentations and severity of symp-
toms. Gaining a more accurate understanding of the 
spectrum, burden and factors which contribute to 
paediatric MSD can provide the information 
required for appropriate and effective resource and 
service provision in countries with limited financial 
resources. These studies would guide the develop-
ment of appropriate public education as well as 
health and government policies which could ulti-
mately have a significant impact on reducing the 
burden of paediatric MSD.

To the best of our knowledge, this is the first study in 
Tanzania to provide a snapshot of the spectrum and 
burden of paediatric MSD in an inpatient setting, an area 
of paediatric medicine that has often been overlooked. 
Although the cohort was small, the study identified 
a sizeable burden of paediatric MSD with a wide spec-
trum of conditions. Fractures followed by osteo-articular 
infections caused the greatest proportion of disease 
while rheumatic diseases were uncommon. This study 
supports previous literature which suggests that much 
of the burden of paediatric MSD in LMIC is secondary to 
preventable injury and infection.
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