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ABSTRACT

INTRODUCTION: TLower limb amputation (LLA) is the complete loss of any part of the lower 
extremity along the transverse anatomical plane. It is one of the oldest surgical procedures, with 
origins tracing back to Hippocrates and evidence of amputation dating 31,000 years ago. LLA 
is a common disability globally, affecting an estimated 65 million individuals, with 1.5 million 
amputations performed annually, 60% involving lower limbs. This study aimed to investigate the 
prevalence, risk factors, outcomes, and management of LLA at Hoima Regional Referral Hospital, 
Uganda.
METHODS: A retrospective cross-sectional study was conducted using data from operating room 
registries, medical files, and physiotherapy records. After verification for completeness and clarity, 
data were analysed using SPSS, with results presented in tables and graphs.
RESULTS: A total of 60 patient files were reviewed. Most patients were male (68.3%), aged ≥50 
years (65.0%), from rural areas (61.7%), with secondary education (41.7%), and Catholic (35.0%). 
The prevalence of LLA was 6.7%. Significant risk factors included age, sex, diabetes mellitus, BMI, 
and gangrene. Of the four amputees, 25% required re-amputation, 25% experienced in-hospital 
mortality, and 50% utilized physiotherapy. Psychological scores ranged from 3 to 10 (mean: 6.0), 
with 75% showing good psychological status and 25% fair status.
CONCLUSION: LLA remains a significant public health concern, impacting quality of life. Key 
factors associated with LLA include age, sex, diabetes mellitus, BMI, and gangrene.
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INTRODUCTION

Lower limb amputation (LLA) is defined as the 
complete loss of any part of the lower extremity 
along the transverse anatomical plane for any 
reason [1]. Globally, LLA is among the most 
prevalent acquired disabilities, with a prevalence 
ranging from 3.6 to 68.4 per 100,000 population 
[2]. In the United States, approximately 30,000–
40,000 amputations are performed annually, with 
an estimated 1.6 million amputees worldwide 
in 2005. This number is projected to rise to 3.6 
million by 2050 [3].
In Uganda, the 2014 national population census 
revealed that the prevalence of limb disabilities 
increases with age, and older individuals have 
been reported to exhibit difficulty in walking [4].
LLA results from a wide range of conditions, 
including trauma and diseases, and is associated 
with significant morbidity, disability, and mortality. 
Beyond limb loss, amputation can lead to 
disability, unemployment, high medical expenses, 
depression, and a poor quality of life [5]. Common 
complications of LLA include infection, phantom 
limb sensation and pain, residual limb pain, 
painful neuroma, depression, and heterotopic 
ossification. Additionally, joint contractures are 
frequent and preventable sequelae, with knee and 
hip flexion contractures being particularly common 
in individuals with transtibial and transfemoral 
amputations, respectively [5].
Patients undergoing LLA often face significant 
comorbidities, such as diabetes, renal disease, and 
hypertension. Many present to healthcare facilities 
late, when limb salvage is no longer viable. This 
delay increases the risk of adverse outcomes, 
including prolonged hospital stays, postoperative 
complications, re-amputation, and in-hospital 
mortality [6].
Globally, it is estimated that 65 million people 
live with limb amputations, with 1.5 million 
amputations performed annually, 60% of which 
involve the lower limbs [7]. Two-thirds of people 
with amputations live in low-resource settings, 
and an estimated 5 million amputees reside in 
Africa, with 75% being lower limb amputees [8]. 
LLA not only causes physical disfigurement but 
also reduces mobility and independence [9]. 
Additionally, individuals with LLA often withdraw 
from social activities due to physical limitations, 
negative body image, and inadequate disability 
support infrastructure [10].
This study investigates the prevalence and factors 

associated with lower limb amputation at Hoima 
Regional Referral Hospital in Hoima District, 
Uganda, from January 25, 2017, to March 25, 2023. 
Hoima has a relatively homogenous population 
with minimal variations in social deprivation, 
ethnicity, and access to specialist care, making it a 
suitable setting for this investigation.

METHODS

Research Design and Sampling Technique
The study adopted a retrospective cross-sectional 
design using quantitative approaches to collect 
and analyse data from patient records over a 
defined period to assess lower limb amputations. 
The design aimed to capture relevant information 
about lower limb amputations at a single point 
in time without patient follow-up. A systematic 
sampling technique with consecutive recruitment 
was applied, ensuring that only patients meeting 
the inclusion criteria were included. This method 
minimized selection bias and enhanced the 
reliability of the findings.
All male and female patients who underwent lower 
limb amputations, either emergently or electively, 
at Hoima Regional Referral Hospital (HRRH) 
between 25th January 2017 and 25th March 2022.
Patients who underwent lower limb amputations 
before 25th January 2017, and those with severely 
incomplete or unclear medical records.

Sample Size Determination
This study analyzed all available cases of lower limb 
amputation at HRRH during the specified period. 
Consequently, no formal sample size calculation 
was applied. Every case that met the inclusion 
criteria between 25th January 2017 and 25th 
March 2022 was consecutively included, making 
the study population a complete census of eligible 
amputations. 

Research Tool and Data Sources
Data were collected using a structured 
questionnaire designed to capture socioeconomic, 
clinical, and rehabilitation data. The questionnaire 
included the following sections:
Demographic details: age, sex, address (rural/
urban), education level, marital status, and 
occupation.
Clinical details: affected lower limb, indications 
for amputation, levels of amputation, associated 
comorbidities, and necessary past medical history.
Rehabilitation and outcomes: type of rehabilitation 
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(e.g., crutches or prosthesis) and patient outcomes 
upon discharge.
The data sources included: Operating room 
registry, patient medical files, and physiotherapy 
department registry. Data was reviewed for 
completeness, clarity, and accuracy. Records 
deemed severely incomplete or with unclear 
abbreviations were excluded.

Data Quality Control and Analysis
The data collection process involved the use of 
pretested questionnaires to ensure consistency 
and reliability. Supervisory oversight was provided 
to validate the methodology and data collection 
progress. After collection, the data were reviewed 
for completeness, accuracy, and clarity, and 
then entered and analyzed using SPSS software 
for statistical computations. The results were 
presented in tables and graphs generated with 
Microsoft Excel 2019. However, incomplete 
records were excluded to maintain the integrity of 
the analysis.

The study obtained ethical approval from the Dean 
of the Faculty of Clinical Medicine and Dentistry 
and the administration of HRRH. Permissions 
were secured to access hospital records, and no 
personal identifiers were extracted or used. Only 
data from patients who had previously consented 
to the use of their medical records for research 
purposes were included. Files and records were 
securely stored during the study process. Since 
no new patient interactions were involved and 
no identifiable information was used, additional 
consent was deemed unnecessary. 

RESULTS 

Socio-demographic characteristics of the study 
participants
A total of 60 patients who underwent lower limb 
amputation (LLA) between 2017 and 2022 were 
included in the study. The majority (65.0%) were 
aged ≥50 years, followed by 23.3% aged 31–49 years 
and 11.7% aged ≤30 years. Most participants were 
male (68.3%) and resided in rural areas (61.7%). 
Regarding education, 41.7% had secondary 
education, 30.0% primary education, 16.7% no 
formal education, and 11.7% tertiary education. 
Catholics constituted the largest religious group 
(35.0%), followed by Anglicans (30.0%), Muslims 
(15.0%), and others (20.0%) (Table 1).

Clinical Characteristics and Indications for 
Amputation
The leading indications for LLA were gangrene 
(33.3%), diabetes-related complications (26.7%), 
trauma (21.7%), and tumors or infections (18.3%). 
Most amputations were performed at the above-
knee level (55.0%), followed by below-knee 
(40.0%), and foot/ankle amputations (5.0%). 
Regarding comorbidities, diabetes mellitus (30.0%) 
and hypertension (21.7%) were the most frequent 
(Table 2).

Factors Associated with Lower Limb Amputation 
(Bivariate Analysis)
Bivariate logistic regression identified several 
significant risk factors for LLA (Table 3).
Advancing age (≥50 years) was strongly associated 
with higher odds of amputation (COR: 5.09, 95% 
CI: 1.59–9.62, p=0.006). Diabetes mellitus (COR: 
6.75, p=0.037) and gangrene (COR: 7.15, p=0.050) 
were also strong predictors. 

Variable N %
Age (Years)

≤30 07 11.7

31-49 14 23.3

≥50 39 65.0

Sex

Male 41 68.3

Female 19 31.7

Area of residence

Rural 37 61.7

Urban 23 38.3

Level of education

None 10 16.7

Primary 18 30.0

Secondary 25 41.7

Tertiary 07 11.7

Religion

Catholic 21 35.0

Anglican 18 30.0

Muslim 09 15.0

Others 12 20.0

Table 1: Socio-demographic Characteristics of 
Study Participants (N = 60)
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Low education was a risk factor, with participants 

who had no formal education being almost four 
times more likely to undergo LLA (COR: 3.97, 
p=0.048). Males and rural residents had higher 
odds (COR: 2.39 and 1.68, respectively), although 
these associations were not statistically significant.

Independent Predictors of Lower Limb 
Amputation (Multivariate Analysis)
After adjusting for confounders (Table 4), several 
factors remained independently associated with 
LLA. Patients aged ≥50 years had more than 
fourfold higher odds (AOR: 4.17, p=0.001), while 
those aged 31–49 years also showed increased risk 
(AOR: 1.20, p=0.022) compared to those aged ≤30 
years. Male sex was significantly associated with 
LLA (AOR: 1.56, p=0.041).
Diabetes mellitus remained a strong predictor 
(AOR: 5.57, p = 0.005), as did gangrene (AOR: 5.88, 
p = 0.002). Educational level showed a trend toward 
higher risk among those with no formal education 
(AOR: 2.65, p = 0.094) and primary education (AOR: 
1.82, p = 0.072), whereas secondary education was 

Table 3: Bivariate Logistic Regression of Factors Associated with Lower Limb Amputation

Variable n %

Indications for Amputation

Gangrene 07 33.3

Diabetes-related 
complications

13 26.7

Trauma 13 21.7

Tumors/Infections 11 18.3

Level of Amputation

Above-knee 33 55.0

Below-knee 24 40.0

Foot/Ankle 3 5.0

Common Comorbidities

Diabetes Mellitus 18 30.0

Hypertension 13 21.7

Table 2: Clinical Characteristics and Indications for 
Lower Limb Amputation at HRRH (2017–2022)

Factor COR 95% CI p-value

Age (years)

≤30 (ref) 1.00 – –

31–49 1.62 0.87–3.45 0.081

≥50 5.09 1.59–9.62 0.006*

Sex

Female (ref) 1.00 – –

Male 2.39 0.92–4.18 0.072

Residence

Urban (ref) 1.00 – –

Rural 1.68 0.84–3.02 0.099

Education

Secondary+ (ref) 1.00 – –

Primary 2.15 0.96–4.85 0.062

No formal 3.97 1.05–7.49 0.048*

Comorbidities

Diabetes mellitus 6.75 1.24–12.43 0.037*

Hypertension 1.85 0.77–4.38 0.134

Clinical condition

Gangrene 7.15 0.98–12.36 0.050*

Trauma 1.42 0.64–3.18 0.246

BMI ≥25 kg/m² 4.27 0.91–8.65 0.150

*Statistically significant at p < 0.05
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somewhat protective (AOR: 0.73); however, these 
associations did not reach statistical significance. 
Interestingly, a BMI ≤ 25 kg/m² was associated with 
an increased risk of LLA (AOR: 3.49, p = 0.019).

Outcomes of Patients with Lower Limb Amputation
Among amputees, outcomes varied Figure 1. One 
in four patients (25.0%) underwent re-amputation, 
often due to post-operative complications such as 
infection or poor wound healing. The in-hospital 
mortality rate was also 25.0%, reflecting the 
severity of underlying disease and comorbidities. 
Encouragingly, 50.0% of patients engaged in 
physiotherapy, highlighting the importance of 
rehabilitation for functional recovery and quality 
of life (Table 5).
Psychological Status of Amputees
The psychological status of amputees was 
assessed at discharge. The majority (75.0%) were 
reported to have a good psychological status, 
indicating relatively positive adaptation to the 

loss of a limb. However, 25.0% demonstrated only 
a fair psychological status, suggesting moderate 
distress or difficulty in coping with the amputation. 
This underlines the need for psychosocial support 
alongside physical rehabilitation (Table 6).

Table 4: Multivariate Logistic Regression of Factors Associated with Lower Limb Amputation

Factor AOR 95% CI p-value

Age (years)

≤30 (ref) 1.00 – –

31–49 1.20 0.84–2.71 0.022*

≥50 4.17 1.93–8.01 0.001*

Sex

Female (ref) 1.00 – –

Male 1.56 1.02–3.88 0.041*

Residence

Urban (ref) 1.00 – –

Rural 1.10 0.82–2.33 0.068

Education

Secondary+ (ref) 1.00 – –

Primary 1.82 0.89–3.74 0.072

No formal 2.65 0.95–5.93 0.094

Comorbidities

Diabetes mellitus 5.57 1.78–9.83 0.005*

Hypertension 1.22 0.64–3.28 0.204

Clinical condition

Gangrene 5.88 2.01–9.64 0.002*

Trauma 1.14 0.59–2.45 0.152

BMI ≤25 kg/m² 3.49 1.22–6.71 0.019*

*Statistically significant at p < 0.05

Figure 1: Outcome of patients with lower limb 
amputation
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DISCUSSION

The present study found the prevalence of lower 
limb amputation at Hoima Regional Referral 
Hospital to be 6.7%. This finding is consistent with 
the 7% prevalence reported in a study conducted in 
Brazil [11], but it is higher than the 1.9% prevalence 
found in a study from Ghana [12]. The study in 
Ghana, however, was limited to patients with 
diabetes, which could explain the lower prevalence 
observed. Furthermore, our finding is also higher 
than the 0.9% prevalence reported in Malawi [13]. 
These variations in prevalence rates may reflect 
differences in the study populations, healthcare 
settings, and methodologies, highlighting the 
complex and region-specific nature of lower limb 
amputation rates [13]
Many nations, including Uganda, lack 
comprehensive tracking systems for amputations, 
making it challenging to obtain a precise global 
count. According to a report, the global occurrence 
of amputations remains unclear [14]. However, 
it is estimated that over 150,000 patients are 
hospitalized each year due to amputations caused 
by diabetes or peripheral vascular disease [15]. 
The findings of the present study underscore the 
importance of documenting and understanding 
these rates, as they contribute to public health and 
healthcare resource planning.

Several factors were significantly associated with 
lower limb amputation, including age, sex, diabetes 
mellitus, obesity, and gangrene.
The male gender was significantly associated with 
a higher likelihood of lower limb amputation. This 
is consistent with findings from the USA [16] and 

Sweden [17], where men were found to have a 
higher risk of amputation. A study in Ghana also 
supports this, indicating that men are six times 
more likely than women to undergo lower limb 
amputation [12]. This may be related to societal 
roles and occupational factors, as men in rural or 
low-income settings are more likely to be engaged 
in physically demanding jobs such as farming 
and construction [12]. These occupational risks, 
combined with emotional strain, stress, and 
lifestyle factors such as smoking and depression 
[18] may compromise foot care and contribute to 
higher amputation rates.
Age was another significant factor. Participants 
older than 50 years had higher odds of lower limb 
amputation compared to younger participants, 
which is in line with findings from studies in the USA 
and other settings, where older age was associated 
with a higher risk [19]. As individuals age, the 
likelihood of comorbidities such as diabetes and 
peripheral vascular disease increases, which are 
major risk factors for lower limb amputations [16].
Diabetes mellitus was found to be significantly 
associated with an increased risk of lower limb 
amputation. This finding is consistent with other 
studies, including those conducted in the USA 
[16] and Ghana [12], where diabetes was strongly 
linked to amputation risk. It has been revealed that 
patients with diabetes have a significantly higher 
risk of amputation. Additionally, obesity was found 
to increase the likelihood of amputation [19], likely 
due to its association with diabetes and related 
complications such as diabetic foot ulcers. This is in 
line with a study in Ghana, which found that obese 
patients had an adjusted odds ratio for amputation 
six times higher than normal-weight patients [12]. 
However, it is worth noting that the findings of this 
study contrast with a study from Sweden, where no 
significant relationship was found between obesity 
or severe obesity and increased amputation risk 
[17]. This inconsistency may be explained by 
differing population characteristics, including 
the presence of more severe comorbidities in 
the lower BMI group, which may heighten their 
amputation risk.
Finally, gangrene was another significant factor 
contributing to lower limb amputation in the 
present study. The presence of gangrene often 
signifies irreversible tissue damage, making 
amputation a necessary intervention to prevent 
further complications such as sepsis or systemic 
infection.

Psychological Status n %

Good 45 75.0

Fair 15 25.0

Table 6: Psychological Status of Patients Post-
Amputation (N = 60)

Outcome n %

Re-amputation 15 25.0

In-hospital mortality 15 25.0

Utilized physiotherapy 30 50.0

Table 5: Outcomes of Patients with Lower Limb 
Amputation (N = 60)
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Patients who undergo lower limb amputation face 
significant clinical and psychosocial challenges. The 
extent of these challenges varies depending on the 
type of amputation, whether it is below the toes, 
partial, or total amputation. It has been reported 
that major amputations are linked to increased 
cardiovascular and all-cause mortality [20]. In 
the present study, out of the four amputees, 25% 
underwent re-amputation, in-hospital mortality 
was 25%, and 50% utilized physiotherapy services. 
The utilization of physiotherapy is critical for post-
amputation rehabilitation and improving quality of 
life; however, the 50% usage rate indicates room 
for improvement in rehabilitation services.
Regarding psychological outcomes, the 
psychological distress scores for the patients ranged 
from 3 to 10, with a mean score of 6.0. Among 
the three patients assessed for psychological 
distress, 75% exhibited good psychological status, 
while 25% had fair psychological status. These 
findings are like those of a study in Uganda, which 
reported that 84% of amputees had good or 
very good psychological status scores. However, 
it is important to note that the sample size for 
psychological assessment in this study was small 
(n=3), limiting the generalizability of the findings. 
Future studies with larger sample sizes would 
provide a more robust assessment of psychological 
outcomes following amputation.

While the present study provides valuable insights 
into the prevalence and factors associated 
with lower limb amputation, further research 
is needed to clarify the factors influencing 
functional recovery post-amputation and the 
indicators of good outcomes before and after 
amputation. Future studies should explore the 
role of rehabilitation programs, patient-specific 
factors, and the effectiveness of physiotherapy 
interventions in improving quality of life and 
functional recovery. Additionally, there is a need 
for further investigation into socioeconomic 
factors and access to healthcare services, as these 
may significantly impact the outcomes of patients 
undergoing amputation.

CONCLUSION

This study aimed to establish the prevalence and 
factors associated with lower limb amputation at 
Hoima Regional Referral Hospital, Uganda. The 
prevalence of lower limb amputation was found to 

be 6.7%, a rate comparable to studies in Brazil but 
higher than those reported in Ghana and Malawi. 
Factors significantly associated with lower limb 
amputation included male gender, advanced age, 
diabetes mellitus, obesity, and gangrene. These 
findings align with global studies, highlighting the 
compounding effects of chronic conditions, aging, 
and lifestyle factors on amputation risk.
Post-amputation outcomes showed significant 
clinical and psychosocial challenges, with 
re-amputation, in-hospital mortality, and 
physiotherapy utilization being notable concerns. 
However, most patients assessed for psychological 
distress had good psychological outcomes, 
which aligns with other studies in Uganda. This 
study emphasizes the importance of addressing 
modifiable risk factors, such as diabetes and 
obesity, and improving access to rehabilitation 
services for amputees. Further research is needed 
to better understand the predictors of functional 
recovery and the factors influencing long-term 
outcomes for patients undergoing lower limb 
amputation.
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