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ABSTRACT

Background: Fractures in children represent a
major global health problem and account for 10-
25% of all childhood injuries. While management of
these fractures may include operative and non-
operative interventions, functional outcomes vary
depending on the interventions used and how soon
rehabilitation is instituted post-injury.

Objective: To determine the functional outcomes of
upper limb fractures in children at Chawama
Hospital in Lusaka, Zambia.

Methods: A quantitative descriptive cross-sectional
study design was adopted for this study. The study
was conducted among 80 randomly selected
children presenting at Chawama Hospital for
fracture rehabilitation. A modified researcher-
assisted questionnaire adapted from the
International Classification of Functioning (ICF)
was used to collect data. Using SPSS v27.0,
descriptive statistical analysis. All ethical principles
were upheld accordingly.
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Results: The majority of participants were aged 6-8
years (50%); 65% were males. Most of the fractures
were caused by falls (45%), followed by trauma
(35%), and child abuse (15%). Post-fracture
presentation included pain (100%), joint stiffness
(80%), muscle weakness (70%), humbness (45%),
and deformity (35%). All fractures were managed
conservatively using collar and cuffs (58%), plaster
of Paris casts (23%) and arm slings (10%). In terms
of fracture outcomes post-fracture, 60% of the
participants were able to use the affected limb to eat;
30% were able to use the affected limb to handle
objects; 7.5% were able to use the affected limb to
dress; and 2.5% were able to use the affected limb to
bath.

Conclusion: This study offers guidance on
managing paediatric upper limb fractures,
emphasizing conservative treatments. It advocates
for updated guidelines, improved follow-up systems
to reduce re-fracture risks and to ensure full
recovery, as well as resource allocation for surgical
care and rehabilitation. Additionally, it suggests
capacity-building initiatives for healthcare
professionals at Chawama Hospital to enhance their
skillsindiagnosing and treating paediatric fractures.
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INTRODUCTION

A child, as defined by the United Nations
Convention, is an individual below the age of 18
years. Injuries, particularly bone fractures, are a
significant cause of morbidity and mortality among
children and adolescents worldwide. In low- and
middle-income countries (LMICs), including
Zambia, access to proper fracture care is often
limited, leading to elevated case fatality rates and
long-term complications. Upper limb fractures are
common in paediatric and adolescent populations,
and they can result in severe functional
impairments, significantly contributing to
disability and placing a heavy financial burden on
individuals, families, and societies".

Upper limb fractures occur frequently in the
paediatric and adolescent patient populations. A
recent study in Zambia by Mwiinga' found that
upper limb fractures accounted for 79.5% of
fractures in children, with fractures of the radius,
ulna, and humerus representing 51.7%, 22.5%, and
19.1% of cases, respectively. This pattern is
consistent with findings from other regions. These
findings highlight the need for robust health system
responses to address the increasing burden of upper
limb fractures in children in Zambia. The outcomes
and complications of managing such fractures are
influenced by factors including the type of fracture,
patient characteristics, comorbidities, and
treatment approaches. While many fractures in
children heal with good functional recovery,
complications like infections, arm length
discrepancies, delayed union, malunion, or non-
union are not uncommon. Strengthening health
systems globally to better manage these injuries has
been widely advocated. The primary research gap is
the lack of clear data on the functional outcomes of
childhood upper limb fractures specifically in
Zambia. While studies from other regions highlight
complications and treatment outcomes, there is
insufficient local data on the recovery and long-
term consequences of these fractures in Zambian
children. Despite literature identifying factors that
can influence outcomes such as fracture type,

patient characteristics, comorbidities, and treatment
approaches, there is no detailed understanding of
how these factors play out in the Zambian context.
Therefore, this study aimed to evaluate the
functional outcomes of upper limb fractures in
children at Chawama Hospital in Lusaka, Zambia.
This research is essential to address knowledge gaps
and inform strategies for optimizing fracture
management and outcomes in this population.

METHODS
Study design:

A descriptive cross-sectional study design was
adopted using quantitative methods.

Study site:

The study was carried out at Chawama Hospital in
Lusaka, Zambia. Chawama Hospital, a First Level
facility in Zambia's capital, Lusaka, offers medical,
surgical, obstetric, and diagnostic services to a
catchment area with a population ranging from
80,000 to 20,000 individuals. It was chosen for the
study due to its location in one of Lusaka's most
populous and densely packed regions, providing a
diverse demographic sample.

Study population:

This study included all children aged 6-12 years
presenting at Chawama First Level Hospital with
upper limb fractures. The age range 6-12 years was
appropriate in studying upper limb fractures in
children as it is characterized by rapid development,
and heightened involvement in play and sports
activities.

Sample selection:

Convenience sampling method was used to select
study participants as and when they presented to
Chawama First Level Hospital, Physiotherapy
clinic.

Samplessize:

The minimum sample size was determined

mathematically using the Miller and Brewer (2017)

as follows:
n=N/1+N (0)?
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Where n is the minimum sample size; N is the study
population (based on facility records, there were 102
cases of upper limb fractures in children; and a is the
margin of error (0.05 at 95% confidence interval).

Substituting:

n = 102/1+102 (0.05)2
n=102/1+102 (0.0025)
n=81.27
n=82 children

Data collection:

Data collection was done using a researcher-
administered questionnaire adapted from the
International Classification of Functioning (ICF).
The ICF is a validated tool with a Cronbach alpha
coefficient of 0.915. The questionnaire was divided
into four sections as follows: Section A captured
sociodemographic details, including the age and
gender of the participants; Section B focused on the
fracture injuries, specifically their causes, such as
falls, direct trauma, violence, pathological
conditions, or other factors; Section C assessed the
fracture management techniques employed used in
terms of conservative management (e.g.
immobilization in weeks using plaster of Paris
(POP) or arm sling), and surgical management; and
Section D assessed functional outcomes of upper
limb fracturesin children.

Data management and analysis:

Submitted questionnaires were checked for
completeness and stored securely in a box file to
which only the researcher had access. Collected data
were sorted; coded; entered into the Statistical
Package for Social Sciences (SPSS) v27.0 for
Windows. The data were stratified and analysed
based on the sections of the data collection tool and
study variables. Using SPSS, descriptive statistical
analysis was performed. Descriptive statistics
included numerical measures such as mean, median,
mode and standard deviation. These statistical
operations were useful to demonstrate the central
tendency and dispersion of the data, in line with the
descriptive study design. No inference was done as

that was outside the scope of the study. Results were
summarized as frequencies and percentages and
presented in form of tables and charts for easy
interpretation.

Ethics approval

Ethics approval for the study was granted by the
Lusaka Apex Medical University Bio-medical
Research Ethics Committee (FWA 0029892, IRB
00001131, Ref 00592-23). Signed consent was
obtained from the parents or guardians of the
participants, and assent forms were signed by
participants who were willing to participate in the
study.

RESULTS

Eighty children were successfully recruited and
interviewed using a researcher-administered
questionnaire, representing a participant response
rate of 98%. The findings of this study have been
presented in the form of frequency tables and charts
for ease of interpretation as follows:

Sociodemographic characteristics

The majority of participants were aged 6-8 years
(50%, n=40), followed by those aged 9-10 years
(30%, n=24), and 11-12 years (20%, n=16).
Additionally, over two-thirds of the participants
were male (65%, n=52), as detailed in Table 2
below:

Table 2: Sociodemographic characteristics of
participants

Variable Indicators  Frequency Percent
(n) (%)
6-8 40 50
Age (in years) 9-10 24 30
11-12 16 20
Male 52 65
Gender Female 28 35
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Fracture injury information

The leading cause of upper limb fractures was falls,
accounting for 45% (n=36) of cases, followed by
trauma at 35% (n=28), child abuse at 15% (n=12),
and other causes at 5% (n=4), as illustrated in the
accompanying bar chart:

Causes of upper limb long bone fractures

Falls, £5%

e Trauma, 35%
A% 7

= 1Child abuse,
s 15%
20% Others, 5%
10% |

i '
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s Fdls ®mTrauma = Chidabuse Others

Figure 1: Causes of upper limb fractures in children

Notable clinical features observed upon
presentation after upper limb fractures included
weakness in the affected limb, loss of sensation, pain
at the fracture site, and reduced range of motion.
Pain was reported universally (100%), making it the
most common complaint, followed by joint stiffness
(80%), muscle weakness (70%), numbness (45%),
and deformity (35%), as detailed below:

Clinical presentation of upper limb long bone

fractures
deformity I
45%
rumbnes [N
musclke weskness B :

stiffness i '
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pain
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Figure 2: Notable clinical presentation post upper
limb fracture
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Fracture management techniques

All fractures in the study were managed
conservatively, with the majority treated using
collar and cuffs (58%), followed by plaster of Paris
casts (23%) and arm slings (10%), as illustrated in
the accompanying pie chart:

Management of upper limb fractures in children

Collar andcuff
59%

Piaster of Pans
23%

«» Other

= Plazter of Paris

» Coliar and cuff = Arm sling

Figure 3: Management of upper limb fractures in
children

Functional outcomes of upper limb fractures in
children

A number of functional outcomes were reported
post upper limb fractures as follows: two-thirds of
the participants were able to eat using the affected
limb post fracture; 30% were able to handle objects
using the affected limb post fracture; 7.5% were able
to dress using the affected limb post fracture; and
only 2.5% were able to bath using the affected limb
post fracture, as shown in Table 3 below:

Table 3: Functional outcomes post upper limb
fracturesin children

Activities of Daily Living  Frequency Percent
(n) (%)
Eating using affected limb 48 60.0%
Handling objects using 24 30.0%
affected limb
Dressing using affected 6 7.5%
limb
Bathing using affected 2 2.5%

limb
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DISCUSSION

While childhood is an important period of rapid
growth and discovery, it is also a period of increased
risk for injuries that could affect a child in later life.
Documenting the functional outcomes of upper limb
fractures is important in the formulation of strategies
that aim at minimizing the impact that these injuries
may cause in children. The aim of this study was to
determine the functional outcomes of upper limb
fractures in children aged 6-12 years presenting at
Chawama First Level Hospital in Lusaka District.
Below is adiscussion of the findings:

Sociodemographic characteristics of participants

The study revealed a predominance of male
participants, consistent with findings from previous
studies™" . In contrast, in Kenya, Tony et al. found
that most paediatric fractures occurred in the female
population (58.3%) than among the males (41.7%).
in their study conducted in Kenya This trend can be
attributed to the petulance of boys, to their
adventurous nature and greater involvement in risky
physical activities or more violent games compared
to girls. In contrast, the lower incidence of fractures
among girls may be influenced by societal
expectations in typical Zambian settings, where girls
are encouraged to exhibit more traditionally
feminine behaviour from an early age. As a result,
they are less likely to engage in high-impact play
activities, which are common among boys. These
behavioural differences may contribute to the
observed gender disparity in fracture rates.

The majority of participants in this study were aged
6-8 years, atrend that aligns with the age distribution
seen in a similar study done in Benin. However,
other studies have reported different patterns, such
as a bimodal distribution of fractures in the 4-6 years
and 12-14 years age groups, or a trimodal
distribution with peaks in the 4-5, 8-11, and 16-year
age groups. These findings suggest that children are
more susceptible to fractures than adults, largely due
to their involvement in high-impact activities like
play. Children's higher activity levels and
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engagement in various physical activities contribute
to their increased vulnerability to fractures
compared to adults. Furthermore, their young age
indicates that they also have a still immature sensory
and psychomotor development which prevents them
from having a good perception of danger, and
promotes their lack of attention in traffic when going
to school or at their place of learning.

Causes of upper limb fracturesin children

This study identified falls as the leading cause of
fractures, followed by trauma, a finding that aligns
with other studies done in Zambia', in Senegal and in
India. Studies have shown that children under the
age of 15 years are particularly vulnerable to
fractures due to risky behaviours, such as climbing
trees, chasing moving vehicles, engaging in rough
contact sports, fighting, and playing in ways that
expose them to falls and trauma® . To reduce the risk
of such injuries, physiotherapy practitioners play a
crucial role in strengthening muscles, enhancing
range of motion, and improving flexibility and
balance, which can help lower the likelihood of falls
and accidents that lead to fractures. Although
fractures as a result child abuse are less frequent due
to the recent improvements in the reporting and
enforcement of human rights, as well in child
welfare activities, our study reported that as much as
15% of the upper limb fractures were due to child
abuse. In a study done in Malawi in sub-Saharan
Africa, Gallaher et al. attributed 8.1% of trauma in
children to voluntary violence. On the contrary,
some previous studies did not record any childhood
fracture due to assault or child abuse * *. This
discrepancy could be attributed to the fact that
children in the latter studies were usually
accompanied to the hospital by their parents and/or
guardians who could be potential abusers. Health
systems should have child-friendly services and
victim support units where cases of assault or child
abuse can be handled without interference from
guardians.
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Clinical presentation post upper limb fracture in
children

In this study, pain emerged as the most common
clinical presentation, followed by joint stiffness,
resulting from upper limb fractures in children.
Similarly, Abbas’ highlighted that pain can persist
even after a fracture has healed, often due to nerve or
soft tissue damage. This lingering pain can
significantly impacta child's quality of life, affecting
daily activities and overall well-being. Additionally,
joint stiffness, another common complaint, can limit
mobility and cause functional impairments,
underscoring the importance of comprehensive
post-fracture care, including physiotherapy and
rehabilitation efforts to address underlying causes
and improve mobility.

Joint stiffness was another significant complication
observed in this study following upper limb
fractures, which is in contrast with findings from the
study by Mwiinga'. Stiffness can severely impact a
child's ability to regain full function of the affected
limb, often requiring targeted rehabilitation. On the
other hand, deformity was the least reported
complication in this study. This aligns with a
Malawian study, which found that fractures are less
likely to result in deformities in urban areas
compared to rural areas. The better healthcare
infrastructure and access to timely medical
interventions in urban areas likely contribute to more
effective fracture management, reducing the risk of
deformities.

Mode of management of upper limb fractures in
children

In this study, all upper limb fractures in children
were managed conservatively, primarily using collar
and cuff methods, as well as plaster of Paris casting.
The use of the collar and cuff method aligns with
findings from a study by Kalaluka (2017), which
indicated that in Zambia, this technique is
commonly used for managing elbow supracondylar
fractures. Other scholars have also supported the use
of the collar and cuff method, highlighting its benefit
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due to the relatively shorter immobilization period.
However, in contrast, Chabala reported that plaster
of Paris casting was the most frequently used
method for managing these fractures. This is
supported by findings from a Senegalese study by
Zeng et al. in which the large majority of patients
were treated a cast in. The findings suggest that
clinicians should carefully select the most
appropriate fracture management technique to
promote optimal healing while minimizing
complications associated with prolonged
immobilization, such as joint stiffness or muscle
weakness. The choice of management method
should be based on factors such as fracture type,
patient age, and the potential risks of different
immobilization methods. Tailoring the treatment
approach to individual patient needs can help reduce
complications and enhance recovery outcomes.

Functional outcomes of upper limb fractures in
children

Most participants in this study were able to eat and
handle objects using their affected limb, though
activities such as dressing and bathing proved more
challenging. This aligns with the findings from a
study by Rouvillain et al., which noted that while
simpler tasks like handling and holding objects can
be manageable, more complex activities involving
the fractured limb are often difficult to perform.
Healthcare providers should offer Information,
Education, and Communication (IEC) to caregivers,
advising them on proper care to prevent further
complications or abnormalities. Additionally,
caregivers should be informed about the risks of re-
fracture and the importance of proper rehabilitation
to ensure the child's full recovery and avoid future
issues related to the injury.

CONCLUSION

The study found that upper limb fractures in children
were more common among males; in the age 6-8
years; and were predominantly caused by falls.
Common modes of management for paediatric
upper limb fractures included collar and cuff, Plaster
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of Paris cast and arm sling. Post-fracture, all
participants presented with residual pain. In terms
of functional outcomes, participants reported
difficulties in bathing and dressing up using the
affected upper limb. These findings call on
healthcare providers to engage in continuous
professional development to enhance their skills in
diagnosis, management and follow-up post-
fracture. Furthermore, policymakers for health care
should direct resources towards programs that
contribute to better functional outcomes in children
with upper limb fractures, such as rehabilitation and
improved surgical care.

Implications to practice

The results of this study provide valuable guidance
on optimal approaches for managing upper limb
fractures in children, particularly regarding
conservative interventions. The findings could also
serve as a basis for advocating updated guidelines
for paediatric fracture care and the development of
more robust follow-up systems to monitor recovery
post-fracture. Additionally, healthcare
policymakers should direct resources towards areas
that contribute to better functional outcomes in
children with upper limb fractures, such as
rehabilitation programs and improved surgical care.
Moreover, healthcare professionals at Chawama
Hospital could benefit from capacity-building
initiatives to enhance their diagnostic and treatment
skills for paediatric fractures.

What is already known on this topic:
1.The pattern of fractures in children

What this study adds:

1. This study provides insight into the management
methods used and highlights the functional
outcomes of upper limb fractures in children

2. This study also adds to the body of knowledge on
the management of paediatric upper limb
fractures

Study limitations

The following limitations were noted:

1. This study was
hospital-based and as such, the functional
outcomes of upper limb paediatric fractures
reported may not necessarily be
generalizable to the general population in
this catchment area

2. The study used
convenience sampling which could have led
to selection bias as the sample is chosen
based on ease of access rather than random
selection. To mitigate this bias, the
researchers used stratified sampling within
convenience sampling on the basis of
residence and cause of fracture

Recommendations

The study makes the following
recommendations:

1. Healthcare policymakers should direct resources
towards areas that contribute to better functional
outcomes in children with upper limb fractures,
such as rehabilitation programs and improved
surgical care

2. There is need to strengthen and update guidelines
for paediatric fracture care and the development
of more robust follow-up systems to monitor
recovery post-fracture

3. Continuous professional development for
healthcare providers should be promoted to
enhance skills in diagnosis and management of
paediatric fractures

4. Further studies could be undertaken to investigate
factors associated with functional outcomes post
paediatric fracture at Chawama Hospital
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