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A B S T R A C T S

Background: Lower limb lymphoedema, characterized by persistent swelling in the legs due to lymphatic 
dysfunction, not only imposes a physical burden but is also associated with significant mental depression. While 
emerging research suggests a strong link between lower limb lymphoedema and depression, the extent of the 
problem remains underexplored. This study aims to investigate the relationship between lower limb lymphoe
dema and mental depression through a meta-analysis of existing studies.
Methods: A comprehensive search was conducted across databases including PubMed, MEDLINE, EMBASE, In
ternational Scientific Indexing, Web of Science, and Google Scholar. Study quality was assessed using the Joanna 
Briggs Institute (JBI) critical appraisal tool. A weighted inverse variance random-effects model was used for 
pooled estimates, along with subgroup analysis, heterogeneity assessment, publication bias testing, and sensi
tivity analysis. The prediction interval was computed to estimate where future observations may fall. The review 
protocol was registered in PROSPERO (CRD42024541596).
Results: Thirteen studies involving 3503 patients with lower limb lymphoedema due to lymphatic filariasis, 
podoconiosis, or leprosy were included. The pooled estimate of depression related to lower limb lymphoedema 
was 38.4 % (95 % CI: 26.3 %, 50.5 %). High heterogeneity (I2 = 81.48 %) highlighted significant variability 
among the studies. Depression was more prevalent among leprosy patients (38.1 %) and podoconiosis patients 
(36.4 %), showing little difference between the two. However, the prevalence was notably lower among those 
with lymphatic filariasis (22.4 %). A higher prevalence of depression was found in Africa (39.4 %) compared to 
other regions (36.1 %).
Conclusion: Patients with lower limb lymphoedema experience disproportionately high rates of mental depres
sion compared to the general population. Integrating mental health assessment and treatment into care packages 
for lymphoedema management is essential, with special attention needed for leprosy patients.

Introduction

Lower limb lymphoedema, characterized by the accumulation of 
fluid and tissue swelling in the legs, arises from various etiologies, 

including lymphatic filariasis, podoconiosis, and leprosy [1,2]. 
Lymphatic filariasis, caused by parasitic worms transmitted through 
mosquito bites, affects millions worldwide and is a leading cause of 
lower limb lymphoedema in endemic regions [3]. Podoconiosis, a non- 
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infectious form of lower limb lymphoedema prevalent in highland areas 
of tropical Africa, results from prolonged exposure to irritant soil par
ticles [4]. Leprosy, caused by Mycobacterium leprae, can lead to nerve 
damage and subsequent lymphatic dysfunction, contributing to lower 
limb lymphoedema in affected individuals [5].

Lower limb lymphedema is a chronic condition requiring prolonged 
management and self-care, which can be challenging to uphold [6]. It 
can affect the quality of life, function, and body appearance. When 
associated with depression, this condition can further exacerbate the 
decline in overall quality of life [7,8]. The consequences of lower limb 
lymphoedema extend beyond physical manifestations to encompass 
significant mental health implications, including an increased risk of 
mental depression [9]. The physical disability linked to lower limb 
lymphedema, patients, their families, and communities endure sub
stantial mental health and psychosocial burdens. These burdens can 
encompass mental distress [10], depression [11], stigma [12], and 
reduced economic productivity [13].

The chronic nature of lower limb lymphoedema, coupled with its 
associated physical discomfort, social stigma, and functional limitations, 
can lead to psychological distress and contribute to the development or 
exacerbation of mental depression among affected individuals [14]. The 
severity of mental depression in the context of lower limb lymphoedema 
can vary widely, ranging from mild to severe, and may significantly 
impact the individual’s overall well-being and quality of life [15]. It can 
manifest as persistent sadness, loss of interest in previously enjoyable 
activities, feelings of worthlessness or hopelessness, and difficulty in 
coping with daily challenges related to their condition [16]. The coex
istence of physical and mental health challenges creates a complex 
interplay that can further exacerbate the overall burden experienced by 
affected individuals and their families [17].

While the physical manifestations of these conditions have been 
extensively studied, their psychological ramifications, particularly the 
potential association with mental depression, remain relatively under
explored. Thus, this systematic review and meta-analysis aim to shed 
light on the extent of mental depression among those suffering from 
lower limb lymphedema, emphasizing the need for a holistic approach 
to treatment that addresses both physical and psychological aspects of 
the disease.

Methods

Protocol development and registration

This review was designed in accordance with preferred methods of 
reviewing available Systematic Review and Meta-analysis (SRM) studies 
and the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines [18,19]. First, a similar review was 
checked on PROSPERO, and no similar studies were found. The protocol 
of this review was subsequently summarized and registered in PROS
PERO (CRD42024541596). This systematic review and meta-analysis 
focused on a systematic synthesis of existing studies on the lower limb 
lymphoedema related-mental depression.

Search strategy and information sources

A comprehensive literature search was conducted for studies 
reporting mental depression among patients with lower limb lymphoe
dema secondary to lymphatic filariasis, podoconiosis, and leprosy in the 
Embase, Web of Science, PubMed, Scopus, International Scientific 
Indexing (ISI), and Google Scholar databases, using the PICO frame
work. Combinations of keywords and MeSH terms were used to retrieve 
the studies. Additionally, the snowballing technique was employed to 
gather further studies from the citation lists of articles found in the 
available databases. Gray literature and manual searches were also 
performed to identify unindexed, unpublished, or under-researched ar
ticles. The search strategies were developed using concepts and key 

search terms. To systematically identify relevant literature for this re
view, a search strategy encompassing two main concepts was employed: 
lower limb lymphoedema, mental depression, and the specific diseases 
associated with lower limb lymphoedema (i.e., lymphatic filariasis, 
podoconiosis, and leprosy). For the first concept, key search terms 
included “lower limb lymphoedema,” “lymphatic filariasis,” “podoco
niosis,” and “leprosy.” The second concept was represented by terms 
such as “mental depression,” “depression,” “psychological distress,” and 
“mental health.”

Literature searches were independently conducted by two authors 
(TAK and RNH). Any inconsistencies were resolved by agreement. In 
cases where articles had incomplete information, the primary authors of 
the respective articles were contacted. The search terms “OR” and 
“AND” were used independently and/or in combination. Additionally, 
the ‘related articles’ and ‘cited by’ features of the PubMed database were 
used to identify articles from the included studies.

Eligibility criteria

Inclusion criteria
Studies written in English that reported on mental depression related 

to lower limb lymphedema were included. To be considered for this 
systematic review and meta-analysis, each study needed to meet the 
following key inclusion criteria. Condition: The outcome of interest 
should be measured as the lower limb lymphoedema related-mental 
depression. Context: Setting can be anywhere. Observational studies 
were eligible. Population: patients with lower limb lymphoedema sec
ondary to lymphatic filariasis, podoconiosis and leprosy. All population 
group can be included without age restrictions.

Exclusion criteria
Articles were excluded for one of the following reasons: [1] they did 

not measure the outcome of interest for this systematic review and meta- 
analysis, [2] they were written in languages other than English, or [3] 
they were narrative reviews, expert opinions, case reports, editorials, 
correspondences, abstracts, or methodological studies.

Data extraction and management
Two reviewers independently conducted the data extraction using a 

standardized extraction form. First, the title and abstract were screened 
and selected, followed by a review of the full texts. In cases of 
disagreement, discussions with other reviewers were held to determine 
the final selection of articles to include in this review. After the sys
tematic search was completed, potentially eligible articles were im
ported into EndNote 21, and duplicates were removed if two or more 
articles shared common characteristics. The structured data were 
extracted into a Microsoft Excel spreadsheet. The extracted data 
included the following: [1] study identification (last name of the pri
mary author and year of publication), [2] setting, [3] sample size, [4] 
study design, [5] age range of participants, [6] cause of lower limb 
lymphoedema, and [7] the number of patients who developed mental 
depression. Additionally, the percentage of mental depression in each 
study was calculated by dividing the number of participants who 
developed mental depression by the total sample size. The correspond
ing author was contacted when any difficulties were encountered during 
data extraction.

Measurement criteria

Mental depression. The Patient Health Questionnaire (PHQ-9) is a widely 
used tool to screen and classify depression. A total score of less than 10 
indicates no depression, while a score of 10 or higher is considered 
indicative of mental depression.

Lower limb lymphoedema. A difference of ≥2 cm between the affected 
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and unaffected limb at specific anatomical points (e.g., mid-calf, ankle) 
is indicative of lymphoedema.

Risk of bias assessment
The Joanna Briggs Institute (JBI) critical appraisal tool was used to 

assess the methodological quality of the studies included in this sys
tematic review and meta-analysis. Two independent reviewers evalu
ated each study using a series of “Yes,” “No,” or “Unclear” questions. 
Any disagreements were resolved through consensus among the authors 
and an independent reviewer to ensure objectivity. A scoring system was 
applied: 1 for “Yes,” 0 for “No,” and U for “Unclear.” Final scores were 
converted into percentages for risk-of-bias ranking: ≤49 % (high), 
50–69 % (moderate), and > 70 % (low). Only studies scoring at least 50 
% (indicating moderate or low risk of bias) were included. In cases of 
ongoing disputes, individual ratings were averaged. The quality of each 
primary study’s results was documented in a dedicated column within 
the data extraction form for further analysis.

Statistical analysis

The data extraction was completed in Microsoft Excel, and the data 
were then imported into STATA version 17 software for analysis. 
Qualitative and narrative methods were employed to summarize the 
estimates of the included studies. When two or more estimates on the 
same topic were found, the range of the estimate and/or the pooled 
estimate was used. The standard error was computed using the binomial 
distribution formula. The overall estimate of mental depression was 
pooled using a random effects model [20]. Additionally, the pooled 
estimates were presented using a forest plot. Cochrane’s Q statistics (chi- 
square), inverse variance (I2), and p-values were computed to assess the 
level of heterogeneity between studies [21]. An I2 of 0 % indicated true 
homogeneity, while 25 %, 50 %, and 75 % represented low, moderate, 
and high heterogeneity, respectively [22,23]. Subgroup analysis was 
performed based on publication year, study quality (JBI quality score), 
country of the study, and the cause of lymphoedema. A leave-one-out 
(sensitivity) meta-analysis was conducted to determine the effect of a 

single study on the overall pooled estimate. A funnel plot was con
structed, and Egger’s regression test was used to assess publication bias 
[24].

Prediction interval

The prediction interval was computed to estimate the variation we 
can expect in the results of a new study if it were randomly selected from 
the same group of studies included in the current analysis. This interval 
helps us understand how much the combined result might vary 
depending on the specific study included [25].

Patient and public involvement

Not applicable.

Results

A total of 145 records were retrieved from various database search 
engines. Ninety-one of them were excluded due to duplication through 
the EndNote citation manager. Of the remaining 54 records, 35 were 
excluded after a detailed review of the titles and abstracts. The 
remaining 19 records were deemed potentially eligible for inclusion. 
After thoroughly reviewing the full texts of these 19 articles, 6 studies 
were removed due to quality concerns, as their outcome estimates 
differed from the outcome of interest. Ultimately, 13 eligible studies 
[15,26–36] were included in this systematic review and meta-analysis to 
estimate the global prevalence of mental depression related to lower 
limb lymphoedema (Fig. 1).

Characteristics of the original studies

All included studies were published from 2012 onward. This sys
tematic review and meta-analysis incorporated a total of 3503 patients 
with lymphoedema resulting from lymphatic filariasis, podoconiosis, or 
leprosy to estimate the prevalence of mental depression. All studies were 

Fig. 1. Flow chart diagram describing selection of studies for systematic review and meta-analysis of lower limb lymphoedema related-mental depression, 2024.
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observational, with the majority [9] conducted on the African continent. 
All studies utilized a cross-sectional design. All studies use Patient 
Health Questionnaire (PHQ-9. None of the studies utilized the Hospital 
Anxiety and Depression Scale (HAD) (Table 1).

Quality of the included studies

This systematic review and meta-analysis adhered to rigorous 
methodological standards, employing the Joanna Briggs Institute’s (JBI) 
critical appraisal tool to assess the quality of the included cross-sectional 
and cohort studies. The lowest quality score recorded was 62.5 %. A 
detailed evaluation revealed that only one study was classified as having 
moderate quality based on the JBI assessment for cross-sectional studies.

The extent of mental depression

This meta-analysis identified significant heterogeneity across the 
studies (I2 = 81.48 %, p-value <0.001, H2 = 4.68, and T2 = 0.05). 
Consequently, a random-effects model using the restricted maximum 
likelihood method was applied to estimate the pooled prevalence of 
mental depression. The results from the 13 studies revealed that the 
pooled estimate of lower limb lymphedema-related mental depression 
was 38.4 % (95 % CI: 26.3 %, 50.5 %) (Fig. 2).

Prediction interval

A prediction interval indicates the potential variation in the results of 
a new study if it were randomly selected from the same group of studies 
used in the current analysis. In other words, it reflects the range of 
possible outcomes for a new study on the same topic, providing insight 
into how much the combined result might vary depending on the spe
cific study included [25]. In this systematic review and meta-analysis, 
the prediction interval for the pooled estimate of lower limb 
lymphedema-related mental depression was (11.9 %, 88.7 %). This 
suggests that if a new study were added, the effect size would likely fall 
within this range.

Publication bias

Substantial publication bias was assessed objectively using both 
Begg’s and Egger’s tests. Both Begg’s and Egger’s tests revealed no 
publication bias with p-values of 0.8 and 0.7, respectively. A symmet
rical distribution of funnel plots was also observed (Fig. 3).

Subgroup analysis

Subgroup analysis was conducted using publication year, study 

quality (JBI quality score), country, and cause of limb lymphedema. This 
analysis revealed significant differences in the prevalence of mental 
depression among different patient groups. Depression was more prev
alent among leprosy patients (38.1 %) and podoconiosis patients (36.4 
%), showing little difference between the two. However, the prevalence 
was notably lower among those with lymphatic filariasis (22.4 %). 
Furthermore, the analysis highlighted a noteworthy observation: a 
higher prevalence of lower limb lymphedema-related mental depression 
was identified in Africa compared to other regions (39.4 % vs. 36.1 %) 
(Fig. 4).

Sensitivity analysis

A leave-one-out analysis was conducted to assess the influence of 
individual studies on the overall effect size estimate. This approach in
volves excluding one study at a time and performing the meta-analysis 
on the remaining (n-1) studies. If the confidence interval of the 
excluded study does not include the overall effect size estimate (theta), it 
suggests that the study has a significant impact on the overall effect size 
[37]. In this study, the overall effect size estimate (theta) is 38.4 %, and 
it falls within the confidence interval of all included studies. Therefore, 
omitting any single study does not significantly affect the overall effect 
size estimate (Table 2).

Discussion

This systematic review and meta-analysis aimed to estimate lower 
limb lymphedema-related mental depression. Our analysis revealed that 
38.4 % (95 % CI: 26.3 %, 50.5 %) of patients with lower limb lymphe
dema experience mental depression. Notably, mental depression was 
more prevalent in leprosy patients (38.1 %) compared to individuals 
with podoconiosis (36.4 %) and lymphatic filariasis (22.4 %). Addi
tionally, our findings indicated a higher prevalence of mental depression 
related to lower limb lymphedema in Africa (39.4 %) compared to other 
regions.

Lower limb lymphedema-related mental depression found to be 38.4 
%. The findings of this systematic review and meta-analysis underscore 
the significant burden of mental depression experienced by individuals 
with lower limb lymphedema. The high prevalence rate indicates that 
mental health issues are pervasive among this patient population and 
warrant greater attention from healthcare providers and policymakers. 
The coexistence of mental depression alongside physical symptoms of 
lymphedema can exacerbate the overall burden on affected individuals, 
leading to reduced quality of life and impaired functional outcomes.

One notable observation from this study is the variation in depres
sion prevalence among different causes of lower limb lymphedema. The 
prevalence of depression among individuals with leprosy (38.1 %) and 

Table 1 
Summary of the key characteristics of the studies included in this systematic review and meta-analysis, 2024.

First Author Year Study setting Age group included Sample size Mental depression JBI* 
(%)

Semrau 2019 Cameroon 15–65 83 32 75
Barakat 2019 Egypt 20–65 100 65 87.5
Ali 2020 Ethiopia 18–75 251 119 100
Bartlett 2016 Ethiopia 15–65 269 34 100
Abebaw 2022 Ethiopia 15–65 403 243 87.5
Govindasamy 2021 India 18–74 220 73 100
Barrett 2023 Malawi 18–65 311 73 75
Sharma 2022 Nepal 22–95 119 15 87.5
Van Dorst 2020 Nepal 18–65 142 105 87.5
Bakare 2015 Nigeria 18–65 235 46 87.5
Obindo 2017 Nigeria 18–65 98 19 100
Semrau 2020 Rwanda 18–65 1143 783 100
Su 2012 Taiwan 65–85 129 32 75
Total 3503 1639

NB: *Joanna Briggs Institute.
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podoconiosis (36.4 %) shows minimal difference, indicating comparable 
psychological impacts. However, the prevalence among those with 
filariasis is notably lower, suggesting differing mental health burdens. 
The higher prevalence of depression among leprosy patients compared 
to those with podoconiosis and lymphatic filariasis highlights the need 
for tailored interventions to address the unique challenges faced by in
dividuals with specific underlying conditions. Understanding the factors 
contributing to this disparity, such as disease severity, stigma, and socio- 
economic factors [34,35], is crucial for developing targeted approaches 
to mental health support in these populations.

Furthermore, geographic disparities in depression prevalence high
light the influence of contextual factors on mental health outcomes in 
lower limb lymphedema patients. The higher prevalence of depression 
in Africa compared to other regions may be attributed to the high burden 
of lower limb lymphedema. For example, from 17 countries with evi
dence of podoconiosis, 13 countries were from Africa. Tropical African 
countries bear the highest disease burden from global [38]. Combina
tion of cultural, social, and healthcare system factors, limited mental 

health services, healthcare workers holding stigmatizing views, and 
lacking essential knowledge about lymphoedema, as well as socioeco
nomic inequalities [39,40], are some of the factors that may contribute 
to the observed disparities. Addressing these structural barriers and 
implementing culturally sensitive interventions is essential for 
improving mental health outcomes in affected populations.

Depression rates in individuals with lower limb lymphedema related 
to podoconiosis, leprosy, and lymphatic filariasis in our study were 
notably high, similar to findings in cancer-related lymphedema studies 
[41]. Our study highlights that non-cancer-related lymphedema carries 
a substantial risk of mental health challenges. Specifically, the preva
lence of depression among non-cancer patients in our review 38.4 % was 
higher than, the 29.7 % [42] reported in cancer-related studies, sug
gesting that the psychosocial impacts of lower limb lymphedema extend 
beyond cancer-related mental depression. One of the key strengths of 
this study is its focus on non-cancer-related lower limb lymphoedema, 
an area that has been underexplored in the literature. While cancer- 
related lymphoedema has been extensively studied, few studies have 
examined the psychological and quality of life impacts of non-cancer- 
related lower limb lymphoedema, as noted in previous research 
[41,43]. Our study contributes to bridging this gap by providing insights 
into the mental health implications of this condition. Despite the con
tributions of this study, several limitations should be acknowledged. The 
included studies may vary in terms of methodology, sample size, and 
diagnostic criteria, which could introduce heterogeneity and affect the 
accuracy of the pooled estimates. This study was unable to pool age and 
gender differences due to the lack of detailed reporting on these vari
ables in most included studies. Additionally, the reliance on published 
literature may lead to publication bias, wherein studies with statistically 
significant findings are more likely to be published, potentially over
estimating the prevalence of mental depression. Future research should 
aim to overcome these limitations through standardized methodologies, 
larger sample sizes, and comprehensive assessments of mental health 
outcomes.

Conclusions

This systematic review and meta-analysis findings underscore the 
substantial burden of mental depression among patients with lower limb 

Fig. 2. A forest plot showing the pooled estimate of lower limb lymphedema-related mental depression,2024.

Fig. 3. Funnel Plots Showing Publication Bias in the Meta-Analysis of Lower 
Limb Lymphedema-Related Mental Depression, 2024.
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lymphedema, with nearly 38.4 % experiencing this condition. This 
prevalence is significantly higher than that found in the general popu
lation, where an estimated 3.8 % experience depression [44]. Under
scoring the importance of integrating psychosocial interventions into 
packages of care for the management of lower limb lymphedema. 
Notably, the prevalence varies across different underlying causes, with 
leprosy patients showing the highest rates. Additionally, the study 
highlights a concerning trend of higher mental depression prevalence in 
Africa compared to other regions.
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