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Background

Type 2 diabetes and lower-extremity peripheral artery disease (PAD) are growing global health problems associated with considerable cardiovascular and limb-related morbidity and mortality, poor quality of life, and high healthcare resource use and costs. Diabetes is a well-known risk factor for PAD, which further increases the risk of long-term complications. The primary aim of this systematic review was to ascertain the aggregated prevalence of PAD among individuals diagnosed with type 2 diabetes mellitus (T2DM) residing in sub-Saharan Africa.





Objective

The aim of this study was to determine the pooled prevalence and associated factors of PAD among patients with T2DM in sub-Saharan Africa.





Methods

A systematic review and meta-analysis was performed in alignment with the guidelines established by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses. To identify papers published in English up to 8 November 2024, the electronic databases of Medline, Web of Science, Science Direct, Excerpta Medica Database, Cochrane Library, African Journals Online, and Google Scholar were searched. A random-effects model was employed to estimate the pooled prevalence and associated factors of PAD.





Results

This study revealed that the pooled prevalence of PAD among patients with T2DM was 35.7% [95% confidence interval (CI) 28.7, 42.7], reflecting the significant impact of DM on vascular health with statistically significant heterogeneity observed between studies (I2 = 94.9%, p < 0.001). Age, elevated low-density lipoprotein, elevated body mass index (BMI), and diabetes illness duration exceeding 10 years were the significant predictors.





Conclusion

The aggregate burden of PAD in individuals with T2DM within the sub-Saharan African region is estimated at 35.7%, suggesting that a considerable segment of the sub-Saharan population has been impacted. Epidemiological studies utilizing precise assessment tools can enhance the early detection and prevention of PAD in T2DM and improve the certainty of findings.





Clinical implication

There is a need for integrated care approaches that prioritize the screening and management of PAD in individuals with T2DM. Given the high prevalence and associated complications, healthcare providers should implement routine PAD assessments in diabetes care protocols. Future research should focus on longitudinal studies that explore the causal relationships between risk factors and the development of PAD in patients with T2DM.





Systematic Review Registration

https://www.crd.york.ac.uk/prospero, identifier CRD42024611838.
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Introduction

Diabetes mellitus (DM) is an escalating public health concern associated with significant rates of cardiovascular risk as well as limb-related morbidity and mortality. In 2021, an estimated 4.5% of the adult population aged 20–79 years in sub-Saharan Africa was affected by diabetes, which equates to approximately 24 million individuals. Projection indicated that by the year 2045, this number is predicted to increase by 129% to a total of 55 million, marking the highest increase among all the regions delineated by the International Diabetes Federation (IDF). In 2017, the prevalence of diabetes within sub-Saharan Africa was approximately 6%, with an estimated 15.5 million adults (ranging from 9.8 to 27.8 million) diagnosed with diabetes, resulting in the healthcare expenditure estimated at USD 3.3 billion (1, 2). Notably, over 54% of people with diabetes in sub-Saharan Africa remain undiagnosed, representing the highest rate on a global scale. In 2017, the countries with the highest number of people with diabetes (age range from 18 to 99 years) were Ethiopia, South Africa, the Democratic Republic of Congo, Nigeria, and Tanzania. This prevalence is expected to increase by 162.5% by the year 2045, with an estimated 40.7 million adults affected by type 2 diabetes and healthcare expenditures potentially reaching USD 6 billion (3–5).

The global prevalence of type 2 diabetes mellitus (T2DM) is witnessing a rapid and significant growth. The recent statistics reveal that as of the year 2021, approximately 529 million individuals across the globe have been diagnosed with T2DM, with a remarkable 96% of these individuals with diabetes being elderly adults (6). The extensive prevalence of T2DM is accompanied by numerous micro- and macrovascular complications, one of which is peripheral artery disease (PAD), with an estimated prevalence rate of 14% (7). This condition is characterized by atherosclerotic narrowing of the artery in the lower extremities, leading to impaired distal perfusion, primarily induced by atherosclerosis, which culminates in diminished functional capacity, and substantial morbidity and mortality (8, 9).

PAD ranks as the third most prevalent atherosclerotic condition following coronary artery disease and stroke. In 2015, approximately 236 million people were affected by PAD, marking a 17.1% increase from the prevalence rate reported in 2010 (9, 10). According to data from the American Diabetes Association (ADA), it has been observed that African American and Hispanic populations exhibit the highest rates of coexisting PAD and DM (11).

Patients with PAD and their treating healthcare professionals do not recognize functional impairment as a clinical future of vascular disease, 30%–50% of patients have atypical exertional leg symptoms, and only 20% suffer from intermittent claudication (12–14). It is also the most commonly underdiagnosed disease, especially among patients with T2DM, because most patients with PAD are asymptomatic and do not complain of intermittent claudication due to decreased pain perception secondary to peripheral neuropathy, which could lead to adverse cardiovascular outcomes, limb-related morbidity and mortality, poor quality of life, amputations, acute limb ischemia, infections, acute occlusions, ulcers, high healthcare expenditures, increased length of hospital stay, and increased admission and readmission rates (5, 14).

The prevalence of PAD among patients with T2DM is significant, and various predictors enhance its development and progression. People with diabetes are three to four times more likely to develop PAD than those without diabetes. Furthermore, in patients with T2DM, the presence of PAD significantly exacerbates the risk of lower limb complications, such as leg amputation, revascularization procedures, cardiovascular complications, and elevated mortality rates (9, 10). Research conducted across the globe has shown differing prevalence rates, with a higher rate reported in the African region due to varying lifestyle factors and healthcare access. According to a systematic literature review, patients with T2DM have a 12.5%–22% prevalence of PAD, which is associated with increased morbidity and mortality (5). In studies conducted in Korea (15), and India (16), the prevalence of PAD among patients with DM was 28.7% and 36%, respectively.

A multi-country study on the prevalence and clinical features of PAD in Asian patients with T2DM found a prevalence of 17.7% (17). However, studies in Karnataka, India, and America reported a lower prevalence of PAD, ranging between 7.5% and 8.5% (17, 18). Conversely, some studies in India and Pakistan found prevalence rates between 30% and 40% (19). In a study conducted in sub-Saharan Africa, approximately 38.5% of patients with T2DM were found to have PAD (20). The prevalence of PAD among individuals with T2DM in sub-Saharan Africa demonstrates notable gender differences. Research indicates that men generally exhibit a higher prevalence of PAD than women. Studies report prevalence rates of PAD in men with T2DM ranging from 35% to 50% in various sub-Saharan African countries, and among women, the prevalence rate tends to be lower, typically approximately 20% to 30%, as high as 35% in specific populations (21).

However, previously available evidence has focused on the prevalence of PAD in the overall population; comprehensive data on the pooled prevalence of PAD and associated factors among patients with T2DM in sub-Saharan African countries are lacking. Furthermore, methodological discrepancies in research design, diagnostic criteria, and biomarker utilization impede comparative evaluations, resulting in a scarcity of high-quality data. Therefore, our intent was to conduct a systematic review and meta-analysis of all available studies to determine the current pooled prevalence of PAD and associated factors among patients with T2DM in sub-Saharan African countries. Overall, comprehending the pooled prevalence and management of PAD is critical for healthcare systems to formulate effective and efficient preventive strategies aimed at reducing the risks linked to PAD in individuals diagnosed with T2DM.





Methods




Study design and reporting

A systematic review and meta-analysis of observational studies was conducted on the burden of PAD and its associated factors among patients with T2DM in sub-Saharan Africa. All studies on PAD and its associated factors among patients with DM in sub-Saharan Africa published up to 8 November 2024 were retrieved via the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (22).





Protocol and registration

The review was registered in PROSPERO (International Prospective Register of Systematic Reviews), the University of York Center for Reviews and Dissemination with registration number CRD42024611838.





Search strategy

We conducted a systematic and comprehensive search of the electronic databases of ScienceDirect, Cochrane Library, Medline, Center for Evidence-based Medicine, African Journals Online (AJOL), Excerpta Medical Database, Web of Science, Scopus, and Google Scholar to identify all relevant observational studies on the prevalence of PAD and associated factors among patients with T2DM in a sub-Saharan African region up to 8 November 2024. The articles were downloaded, arranged, and referenced via the EndNote referencing manager version 20. To find more potentially relevant studies, a manual search was conducted using the reference lists of the retrieved articles. Research was restricted to works published in the English language. The search was carried out using the following keywords: “prevalence” (“Peripheral artery disease,” “PAD,” OR “lower extremity artery disease” OR “arterial stiffness”) and (people or patients OR individuals OR male OR female OR adults) and Diabetes Mellitus OR diabetic OR type 2 diabetes Mellitus) OR (associated Factors OR determinant factors OR risk factors OR outcome) AND (epidemiology OR prevalence OR incidence) AND (Sub-Saharan Africa OR east Africa OR west Africa OR South Africa OR central Africa). The search terms were used separately and in Combination with “OR” or “AND” (Supplementary File 1).

We considered studies that examined the prevalence of PAD and associated factors among patients with T2DM in sub-Saharan Africa to be relevant. Our imposed search limits restricted studies that were observational in nature, those published in English, and those that involved human participants. The PubMed search engine with MeSH (Medical Subject Headings) and Boolean databases were searched.





Eligibility criteria




Inclusion criteria

Studies were included if they met the following requirements: (i) study period: studies conducted or published until 8 November 2024; (ii) study type: observational studies (cross-sectional); (iii) population: research conducted on T2DM; (iv) outcome: prevalence (proportion); (v) place of study: research conducted in sub-Saharan Africa; and (vi) studies published in the English language.

PICO: population: people with T2DM; intervention: not applicable; comparison: not applicable; outcome: PAD.





Exclusion criteria

Studies were excluded based on the following criteria: (1) studies with incomplete data; (2) inaccessibility of the full-text article; and (3) studies consisting of review articles, case series, case reports, and letters to the editors were not included.






Definition of PAD

All extracted studies included a definition of PAD. Twelve studies relied on ankle–brachial index (ABI) values ≤ 0.9 (either alone or in combination with other parameters) (20, 23–33), while one study utilized color Doppler ultrasonography as diagnostic criteria (34).





Study selection and extraction

The retrieved studies were imported into EndNote (Version 20, for Windows, Thomson Reuters, Philadelphia, PA, USA), and Endnote was used to eliminate 821 duplicate studies. Three independent reviewers (KEH, AAA, and GAK) screened all papers for eligibility requirements: first, the abstracts and titles were screened, and then, the full texts were screened. Three investigators (YSA, AYG, and GAA) independently used a consistent data extraction format created in Microsoft Excel to extract data. Prior to the extraction process, the three independent researchers were blinded to the study data. Name of the first author, year of publication, country, subcontinent, sample size, and response rate (Figure 1, Table 1).

[image: ]
Figure 1 | PRISMA flow diagram of the selection process of studies on peripheral Artery disease among T 2DM patients in Sub-Saharan Africa.


Table 1 | Characteristics of the 13 studies included in the systematic review and meta-analysis of PAD among patients with T2DM in Sub-Saharan Africa.
	Study No
	author
	year
	Country
	Sub-Continent
	Study design
	Population
	prevalence
	Sample Size
	RR(%)



	1
	Akalu.Y et.al
	2020
	Ethiopia
	East Africa
	cross-sectional
	T2DM
	30.7
	280
	100


	2
	swali.A Et al
	2017
	Tanzania
	East Africa
	cross-sectional
	T2DM
	30.7
	367
	100


	3
	Osman.A et al
	2023
	Sudan
	East Africa
	cross-sectional
	T2DM
	22
	100
	100


	4
	Agboghoroma et.al
	2020
	Nigeria
	West Africa
	cross-sectional
	T2DM
	38.5
	200
	100


	5
	Immanuel.A et
	2016
	Ghana
	West Africa
	cross-sectional
	T2DM
	35.5
	200
	100


	6
	PD. Y et al
	2018
	Nigeria
	West Africa
	cross-sectional
	T2DM
	29
	200
	100


	7
	ACA.C et al
	2019
	Nigeria
	West Africa
	cross-sectional
	T2DM
	31.1
	405
	100


	8
	Umuerri. EM et.al
	2013
	Nigeria
	West Africa
	cross-sectional
	T2DM
	35.6
	388
	100


	9
	Christian, A et al
	2024
	Gabon
	Central Africa
	cross-sectional
	T2DM
	34.24
	219
	100


	10
	Awadalla H et al
	2017
	Sudan
	East Africa
	cross-sectional
	T2DM
	68.2
	424
	100


	11
	Oyewole. O et al
	2024
	Nigeria
	West Africa
	cross-sectional
	T2DM
	33.8
	210
	100


	12
	Ikem R et al
	2022
	Nigeria
	West Africa
	cross-sectional
	T2DM
	42.5
	400
	100


	13
	Rheeder, P et al
	2004
	South Africa
	South Africa
	cross-sectional
	T2DM
	30.4
	112
	85











Quality assessment

Following the full text review, the Newcastle–Ottawa quality assessment scale (which was modified for cross-sectional studies) was used by three authors (AYG, GAK, and YSA) to evaluate the article’s quality (35). Disagreements were settled by consensus and discussion. We employed the following elements as criteria for an appraisal: (1) the degree of representativeness of the sample (maximum score = 1), (2) the magnitude of the sample size (maximum score = 1), (3) the incidence of non-respondents (maximum score = 1), (4) the method of ascertainment of the exposure (risk factor) (maximum score = 2), (5) the number of subjects in different outcome groups being comparable, on the basis of the study design (maximum score = 2), (6) the assessment of outcome (maximum score = 2), and (7) the statistical test (maximum score = 1). Articles with a score of ≥5 on the quality evaluation checklist criteria were considered low-risk studies, and these studies were included in the systematic review and meta-analysis. No study was excluded after a quality rating was obtained (Table 2).


Table 2 | Quality rating for studies included in the systematic review and meta-analysis of PAD among patients with T2DM in sub-Saharan Africa region.
	Study
	Selection Criteria
	Comparability
	Outcome
	


	Representativeness of the sample *
	Sample size *
	Non respondents *
	Ascertainment of the exposure (maximum score=2) **
	The subjects in different outcome
groups are comparable, based
on the study design or analysis. Confounding factors are
controlled (maximum score=2) **
	Assessment of the outcome (maximum score=2) **
	Statistical test *
	Total (10)



	Akalu.Y et.al
	1
	1
	1
	2
	1
	1
	1
	8


	swali.A Et al
	1
	1
	1
	2
	1
	1
	1
	8


	Osman.A et al
	1
	0
	1
	2
	1
	1
	1
	7


	Agboghoroma et.al
	1
	1
	1
	2
	1
	1
	1
	8


	Immanuel.A et
	1
	1
	1
	1
	1
	1
	1
	7


	PD. Y et al
	1
	1
	1
	1
	1
	1
	1
	7


	ACA.C et al
	1
	1
	1
	2
	1
	1
	1
	8


	Umuerri. EM et.al
	1
	1
	1
	1
	1
	1
	1
	7


	Christian, A et al
	1
	1
	1
	1
	1
	1
	1
	8


	Awadalla, H et al
	1
	1
	1
	1
	1
	1
	1
	7


	Oyewole. O et al
	1
	1
	1
	1
	1
	1
	1
	7


	Ikem R et al
	1
	1
	1
	2
	1
	1
	1
	8


	Rheeder, P et al
	1
	1
	1
	1
	1
	1
	1
	7





score=1, and * score=2)







Statistical analysis

The data were analyzed via STATA 14.2 software (StataCorp, College Station, Texas, USA). We used the DerSimonian and Laird method for random-effects models to calculate the pooled prevalence of PAD among patients with type 2 DM in sub-Saharan African countries (36). The I2 statistical test was conducted to check heterogeneity across studies. I2 values of 0%, 25%, 50%, and 75% were assumed to denote the absence of heterogeneity, a low level of heterogeneity, a moderate degree of heterogeneity, and a high degree of heterogeneity, respectively. Because significant heterogeneity was detected between studies, a meta-analysis using a random-effects model was conducted to estimate pooled prevalence of PAD with 95% confidence intervals (CIs). A forest plot was used to present the results of the meta-analysis. The Egger’s test was employed to assess the existence of publication bias, and any possible publication bias was specified by visual examination of the funnel plot.

To pinpoint the key studies that had the most significant influence on between-study heterogeneity, a leave-one-out sensitivity analysis was also conducted. By omitting each study individually, an analysis was conducted to determine the impact of each study on the pooled estimated prevalence of patients with PAD and T2DM in sub-Saharan Africa. The input variables needed by the cells of the two-by-two tables for factors related to PAD are binary data, or “prevalence of peripheral artery disease,” i.e., the proportion of patients in each study’s exposed and non-exposed groups who have and do not have PAD. The odds ratio (OR), which was calculated on the basis of the binary results of the included main studies, was used to evaluate all factors associated with PAD. The pooled OR was calculated via random-effects meta-analysis, and a 95% CI was employed. The effect magnitude and 95% CIs are shown through forest plots.






Results

A total of 2,820 scholarly articles were obtained, which were published until 8 November 2024, through the use of electronic databases. In total, 821 articles were excluded because of duplication. Of the remaining 1,999 articles, 1,912 were removed by title and abstract, whereas 87 were read in full and assessed for eligibility. On the other hand, no study that fulfilled the eligibility criteria was excluded, which failed to access the full text. Finally, 13 studies with a total of 3,505 participants who fulfilled the eligibility requirements were included in the meta-analysis (Figure 1, Table 1).




Characteristics of the included studies

Among the 13 included studies, 7 were conducted in Western Africa (20, 23, 24, 26, 29, 30, 33), 4 were conducted in Eastern Africa (27, 28, 31, 34), 1 study was conducted in Central Africa (32), and the remaining study was conducted in South Africa (25). The highest prevalence (68.2) of PAD among individuals with T2DM in sub-Saharan Africa was reported by a study conducted in Sudan (27). The lowest prevalence (22) was reported in a study conducted in Sudan (31).





Pooled burden of PAD among patients with T2DM in sub-Saharan Africa

The pooled prevalence of PAD among patients with T2DM in sub-Saharan African countries was 35.7% (95% CI 28.7, 42.7). The forest plot in Figure 2 shows a statistically significant heterogeneity (I2 = 94.9%; p < 0.001) (Figure 2). Therefore, a random-effects model was used to estimate the pooled prevalence of PAD among patients with T2DM in sub-Saharan African countries. Additionally, subgroup analysis was conducted to determine the potential source of heterogeneity among the studies because of the high degree of heterogeneity.

[image: ]
Figure 2 | Forest plot for pooled burden of the systematic review and meta-analysis of peripheral Artery disease among patients with T2 DM in Sub-Saharan Africa.





Subgroup analysis

Because of the significant heterogeneity among the studies, a subgroup analysis was conducted to identify potential sources of heterogeneity. Subgroup analysis was conducted depending on the study area (subcontinent) (Figure 3) and year of publication to identify possible sources of heterogeneity. With respect to the subgroup analysis by subcontinent, the highest pooled prevalence of PAD among patients with T2DM was reported in the Eastern African subcontinent at 38.00% (95% CI 16.26, 59.75), whereas the lowest was documented in the South African subcontinent at 30.4% (95% CI 21.9, 38.92) (Table 3).

[image: ]
Figure 3 | Subgroup analysis based on study area (sub-continent) for the systematic review andmeta-analysis of peripheral artery disease among patients with T2DM in sub-Saharan Africa.


Table 3 | Subgroup analysis of the pooled prevalence of PAD among patients with T2 DM in sub-Saharan Africa.
	Subgroups
	Number of studies
	Prevalence (95% CI)
	Heterogeneity statistics
	P-value
	I2
	Tau2



	Subcontinent


	East Africa
	4
	38 (16.26  to  59.75)
	195.86
	<0.0001
	98.5
	483.5


	West Africa
	7
	35.2 (31.6 to  38.7)
	16.77
	0.01
	64.2
	14.56


	Central Africa
	1
	34.2 (27.96 to 40.5)
	–
	<0.0001
	0.0%
	0.0%


	South Africa
	1
	30.4 (21.9 to    38.92)
	–
	<0.0001
	0.0%
	0.0%


	Overall
	13
	35.7 (28.71 to  42.7)
	237.12
	<0.0001
	94.9
	155.1











Publication bias

The graphical presentation of the funnel plot indicates the presence of asymmetry (Figure 4). The results of the Egger test were statistically insignificant with coefficient = 4.28, 95% CI (3.39, 4.99) and with a p-value of 0.117 (Table 4). As a result, there are probably few missed studies.

[image: ]
Figure 4 | Funnel plot for publication bias for systematic review and meta-analysis of peripheralartery disease among patients with T2DM in sub-Saharan Africa.


Table 4 | Tests for Funnel plot Asymmetry (Eggers test) of peripheral Artery disease among patients with type 2 diabetes mellitus in sub-Saharan Africa.
	Standard effect
	Coefficient
	Standard error
	T
	P>t
	95% CI



	Slope
	4.28
	0.36
	11.53
	<0.0001
	(3.39 to 4.99)


	Bias
	-0.217
	0.13
	-1.7
	0.1
	-(0.497 to 0.064)











Sensitivity analysis




Leave-out-one sensitivity analysis

By excluding each study individually, a leave-out-one sensitivity analysis was used to assess the impact of each study on the pooled prevalence of PAD among patients with DM in sub-Saharan Africa. The findings revealed that the studies that were removed had no discernible impact on the pooled prevalence of PAD among patients with T2DM in sub-Saharan Africa (Figure 5).

[image: ]
Figure 5 | Sensitivity analysis for systematic review and meta-analysis of peripheral arterydisease among patients with T2DM in sub-Saharan Africa.





Factors associated with the prevalence of PAD among patients with T2DM

To determine factors associated with PAD among patients with T2DM in sub-Saharan Africa, variables such as sex, age, diabetic foot ulcer, body mass index (BMI), duration of illness, hyperglycemia, occupation, history of leg pain, presence of comorbidities such as hypertension, smoking, hemoglobin A1C (HbA1c), low-density lipoprotein (LDL), patients on sulfonylurea–glibenclamide, intermittent claudication, and microalbuminuria were extracted from the relevant studies. Among these variables, four were identified as significant factors associated with PAD among patients with T2DM: age, BMI, duration of diabetes, and LDL (Table 5). However, in our study, there was no significant association between sex, smoking status, hypertension, diabetic foot ulcers, and history of leg pain with prevalence of PAD. To identify the association between age and PAD, three studies were included, all of which demonstrated a statistically significant association. Ultimately, our systematic review and meta-analysis revealed that individuals aged over 60 years had a 3.07-fold greater risk of developing PAD than individuals who were younger (OR = 3.07; 95% CI 1.68, 10.9). Moreover, the odds of developing PAD were 3.03 times greater in individuals with a BMI of obesity than in those with a normal BMI (OR = 3.03; 95% CI 1.7, 7.56). The odds of having a higher LDL were 3.6 times higher than those of individuals having a lower cholesterol level (OR = 3.6; 95% CI 1.5, 13.1). The length of time a patient was diagnosed with DM increased the likelihood of developing PAD by a factor of 2.44 (OR = 2.44; 95% CI 1.12, 5.13).


Table 5 | Factors associated with peripheral artery disease among patients with T2DM in sub-Saharan Africa.
	Determinants (Ref.No)
	Number of studies
	Sample size
	OR(95% CI)
	P-value
	I2 (%)
	Heterogeneity test(P-value)



	Age [1-3]
	3
	747
	3.072(1.68-10.9)
	0.006
	76.9%
	0.013


	Lowe density lipoprotein(LDL)[3-5]
	3
	786
	3.6 (1.5-13.1)
	0.047
	74.9%
	3.98


	Body Mass Index (BMI) [2-4]
	3
	567
	3.03(1.74-7.56)
	<0.001
	45.5%
	1.83


	Duration of DM [3, 6]
	2
	567
	2.44(1.12-5.13)
	0.024
	28.4%
	1.40













Discussion

To determine the pooled burden of PAD among patients with T2DM in sub-Saharan Africa, we conducted a systematic review and meta-analysis. The reported prevalence of PAD among patients with T2DM in sub-Saharan Africa indicates a significant public health concern. This rate is notably higher than that observed in many high-income countries, where the prevalence of PAD among patients with diabetes typically ranges from 15% to 25%, which is greater than our finding. The elevated prevalence in sub-Saharan Africa may be attributed to a combination of factors, including genetic predispositions, lifestyle choices, and limited access to healthcare resources. The findings revealed that the pooled prevalence of PAD among patients with T2DM in sub-Saharan Africa was 35.68 (95% CI 28.7, 42.7). This finding was consistent with a study conducted in Ghana (24) and Gabon (32), which reported that the pooled prevalence of PAD among individuals with T2DM was 35.5% and 34.24%, respectively. The possible explanations could be the inclusion of studies within the continent of Africa, with most of the subcontinent having similar socio-demographic traits, poor self-care behaviors, low-income countries, culture, and poor accessibility of healthcare service-related factors.

Our aggregated prevalence systematic review and meta-analytic data concerning the burden of PAD among individuals with T2DM reveal figures that surpass those documented in pooled prevalence studies conducted in India (37), South Korea (38), and the United Kingdom (39), which indicated prevalence rates of 18%, 11.9%, and 6%, respectively. The reason for this disparity may be the fact that European and Asian countries have good screening programs, educated populations, easily accessible healthcare services, high-income levels, and better health career providers than countries in sub-Saharan African nations.

Conversely, the aggregated prevalence ascertained in our systematic review and meta-analysis was less than that indicated in a prior investigation concerning the prevalence of PAD among individuals diagnosed with T2DM in Nigeria (30), Sri Lanka (40), and Sudan (27), which was 42.5%, 65.5%, and 68.2%, respectively. A possible justification for this discrepancy is the difference in sample size, study, duration of follow-up, definitions of PAD, and study year. In general, the incidence and prevalence statistics pertaining to PAD exhibited considerable variability among the various studies in patients with T2DM. This variability may be partially ascribed to the disparate characteristics (study design, sample size, duration of follow-up, and definitions of PAD) of the studies that were incorporated.

According to our pooled findings, patients aged greater than 60 years had a 3.07-fold increased risk of developing PAD compared with their younger counterparts. This phenomenon may be attributed to the fact that as age increases, the prevalence of risk factors such as cardiovascular disease, chronic kidney disease, stroke morbidity, and mortality increases, all of which are associated with an escalation in PAD incidence. Generally, the older an individual is, the greater the probability of peripheral vascular compromise. This finding was consistent with studies conducted in Sudan, Ethiopia, India, Tanzania, and the United States (USA) (28, 31, 34, 41, 42). For instance, a study in the USA reported that the prevalence of PAD was 15.9% among individuals aged 60–69 years and 33.8% among those aged 70–82 years (41).

Our data also suggested that PAD was associated with the duration of DM with an odds of 2.44 times greater risk of developing; the result is consistent with a previous study done in Ghana, Tanzania, and Brazil (24, 28, 43). For instance, a study conducted in Tanzania revealed that a T2DM duration of more than 10 years was significantly associated with a 2.0-fold greater risk of developing PAD than participants with less than 10 years of DM duration (28). The plausible explanation could be that the most common level of arterial occlusion in PAD-associated diabetic feet is femoral–popliteal segment followed by tibia segment, which is a prominent risk factor for PAD.

A BMI exceeding a normal threshold level elevates the risk of developing PAD among patients with T2DM. Increased BMI is one of the contributing factors of PAD. Our findings indicate that individuals classified as obese are prone to developing PAD, which is 3.03 times greater. The results were aligned with studies conducted in Sudan, Nigeria, and Pakistan (30, 31, 44). It is presumed that obese patients have all the risk factors necessary to develop PAD. The other additional factors correlated with PAD include elevated LDL, with an OR of 3.6. These findings are supported by studies conducted in Brazil, Ethiopia, Nigeria, Sudan, Spain, Gabon, and Korea (27, 32, 43, 45–48). The possible justification is that elevated LDL affects fibrinolytic activity, increased circulating level of procoagulants such as tissue factor and factor IV, and decreased levels of anticoagulants like anti-thrombin-III and protein C, thus favoring a tendency toward coagulation, impaired fibrinolysis, endothelial wall dysfunction, and persistence thrombi, which are among the feasible mechanisms connecting PAD incidence (9, 29, 32).




Clinical importance

Our findings indicate that the prevalence of PAD among patients with type 2 diabetes is significant, highlighting the need for greater emphasis on this issue. The research result also highlights specific risk factors related to PAD, which can inform targeted public health interventions and clinical strategies to mitigate the risk in T2DM populations. However, the intersection of these conditions necessitates a holistic approach to healthcare in the region.





Strength of the study

The strength of our study lies in the fact that this was, to our knowledge, the first systematic review and meta-analysis to determine the overall pooled prevalence of PAD among individuals with T2DM in sub-Saharan Africa, and all the studies included were of good methodological quality. Furthermore, this systematic review and meta-analysis was performed and reported according to PRISMA guidelines.





Limitations of the study

The presence of significant heterogeneity (more than 94%) in a small number of studies conducted on the study population may affect the generalizability of the findings. The included studies came from seven countries, further affecting the generalizability of the findings to the entire subcontinent. The included studies were cross-sectional for prevalence of factors; as a result, the outcome variable might be affected by other confounding variables, decreasing the power of the study and the causal conclusion between PAD and factors associated with a PAD. Studies with a small sample size for some included studies may be another limitation. The restriction of studies written in English, which limits the number of studies included in this meta-analysis, and the use of clinically healthy respondents may also lower the actual prevalence of PAD among individuals with T2DM. Additionally most studies from sub-Saharan Africa were hospital-based and might not be a reflection of the general population.





Conclusion and recommendations

According to our systematic review and meta-analysis, the pooled burden of PAD was 35.7%, reflecting the significant impact of T2DM on vascular health. Exceeding 10 years duration of DM, advanced age, increased LDL level, and greater threshold level of BMI are all strong determinants of PAD among individuals with T2DM. Despite the alarming prevalence of PAD among patients with T2DM, it remains underdiagnosed; increased awareness, regular screening using the ABI for early detection, and a management strategy within the clinical setup for patients with diabetes are necessary. The need for integrated care approaches is mandatory. Future research should focus on longitudinal studies that explore the causal relationships between risk factors and the development of PAD in patients with T2DM.






Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.





Author contributions

KH: Conceptualization, Methodology, Validation, Writing – review & editing. AA: Conceptualization, Methodology, Supervision, Writing – review & editing. GK: Data curation, Investigation, Methodology, Writing – original draft. YA: Formal analysis, Software, Validation, Writing – review & editing. GA: Formal analysis, Investigation, Supervision, Writing – review & editing. AG: Conceptualization, Data curation, Formal analysis, Visualization, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.




Acknowledgments

We would like to express our gratitude to the authors and participants of the studies included in this systematic review and meta-analysis.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fcdhc.2025.1563984/full#supplementary-material



Footnote


Abbreviations
ABI, ankle–brachial index; ADA, American Diabetes Association; AJOL, African Journals Online; BMI, body mass index; DM, diabetes mellitus; LDL, low-density lipoprotein; PAD, peripheral artery disease; PICO, Population Intervention Comparison Outcome; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; HbA1c, hemoglobin A1C; T2DM, type 2 diabetes mellitus; USA, United States of America; WHO, World Health Organization.





References

	 Cross, M, Ong, KL, Culbreth, GT, Steinmetz, JD, Cousin, E, Lenox, H, et al. Global, regional, and national burden of gout 1990–2020, and projections to 2050: a systematic analysis of the Global Burden of Disease Study 2021. Lancet Rheumatol. (2024) 6:e507–17. doi: 10.1016/S2665-9913(24)00117-6, PMID: 37675071


	 He, K-J, Wang, H, Xu, J, Gong, G, Liu, X, and Guan, H. Global burden of type 2 diabetes mellitus from 1990 to 2021, with projections of prevalence to 2044: a systematic analysis across SDI levels for the global burden of disease study 2021. Front. Endocrinol. (2024) 15:1501690. doi: 10.3389/fendo.2024.1501690, PMID: 39583961


	 Atlas, D. International diabetes federation. IDF Diabetes Atlas. 7th edn Vol. 33. . Brussels, Belgium: International Diabetes Federation (2015).


	 Carrillo-Larco, RM, Altez-Fernandez, C, and Ugarte-Gil, C. Is diabetes associated with malaria and malaria severity? A systematic review of observational studies. Wellcome Open Res. (2019) 4. doi: 10.12688/wellcomeopenres, PMID: 31976376


	 Verma, S, Leiter, LA, Mangla, KK, Nielsen, NF, Hansen, Y, Bonaca, MP, et al. Epidemiology and burden of peripheral artery disease in people with type 2 diabetes: A systematic literature review. Diabetes Ther. (2024) 15:1893–961. doi: 10.1007/s13300-024-01606-6, PMID: 39023686


	 Sun, H, Saeedi, P, Karuranga, S, Pinkepank, M, Ogurtsova, K, Duncan, BB, et al. IDF Diabetes Atlas: Global, regional and country-level diabetes prevalence estimates for 2021 and projections for 2045. Diabetes Res. Clin. Pract. (2022) 183:109119. doi: 10.1016/j.diabres.2021.109119, PMID: 34879977


	 Arora, E, Maiya, AG, Devasia, T, Bhat, R, and Kamath, G. Prevalence of peripheral arterial disease among type 2 diabetes mellitus in coastal Karnataka. Diabetes Metab. Syndrome: Clin. Res. Rev. (2019) 13:1251–3. doi: 10.1016/j.dsx.2019.02.003, PMID: 31336473


	 Ganta, N, Soherwadi, S, Hughes, K, and Gillum, RF. Burden of peripheral artery disease in sub-Saharan Africa and the Caribbean 1990 to 2015. Vasc. Endovascular Surg. (2018) 52:520–6. doi: 10.1177/1538574418784709, PMID: 29945494


	 Song, P, Rudan, D, Zhu, Y, Fowkes, FJ, Rahimi, K, Fowkes, FGR, et al. Global, regional, and national prevalence and risk factors for peripheral artery disease in 2015: an updated systematic review and analysis. Lancet Global Health. (2019) 7:e1020–30. doi: 10.1016/S2214-109X(19)30255-4, PMID: 31303293


	 Fowkes, FGR, Aboyans, V, Fowkes, FJI, McDermott, MM, Sampson, UKA, Criqui, MH, et al. Peripheral artery disease: epidemiology and global perspectives. Nat. Rev. Cardiol. (2017) 14:156–70. doi: 10.1177/1538574418784709, PMID: 27853158


	 Barnes, JA, et al. Epidemiology and risk of amputation in patients with diabetes mellitus and peripheral artery disease. Arteriosclerosis thrombosis Vasc. Biol. (2020) 40:1808–17. doi: 10.1038/nrcardio.2016.179, PMID: 27853158


	 McDermott, MM. Lower extremity manifestations of peripheral artery disease: the pathophysiologic and functional implications of leg ischemia. Circ. Res. (2015) 116:1540–50. doi: 10.1161/CIRCRESAHA.114.303517, PMID: 25908727


	 Shou, Z, et al. Risk factors for peripheral arterial disease in elderly patients with Type-2 diabetes mellitus: A clinical study. Pakistan J. Med. Sci. (2020) 36:1344. doi: 10.1161/CIR.0000000000001005, PMID: 32968406


	 Criqui, MH, Matsushita, K, Aboyans, V, Hess, CN, Hicks, CW, Kwan, TW, et al. Lower extremity peripheral artery disease: contemporary epidemiology, management gaps, and future directions: a scientific statement from the American Heart Association. Circulation. (2021) 144:e171–91. doi: 10.1161/CIR.0000000000001005, PMID: 34315230


	 Hiatt, WR. Medical treatment of peripheral arterial disease and claudication. New Engl. J. Med. (2001) 344:1608–21. doi: 10.12669/pjms.36.6.2906, PMID: 32968406


	 Hur, KY, Jun, JE, Choi, YJ, Lee, Y, Kim, DJ, Park, SW, et al. Color doppler ultrasonography is a useful tool for diagnosis of peripheral artery disease in type 2 diabetes mellitus patients with ankle-brachial index 0.91 to 1.40. Diabetes Metab. J. (2018) 42:63–73. doi: 10.4093/dmj.2018.42.1.63, PMID: 29504306


	 Adam, M, et al. Clinical characteristics and histopathological patterns of Hodgkin lymphoma and treatment outcomes at a tertiary cancer center in Ethiopia. JCO Global Oncol. (2021) 7:277–88. doi: 10.1200/GO.20.00391, PMID: 33591838


	 Gregg, EW, Gu, Q, Williams, D, De Rekeneire, N, Cheng, YJ, Geiss, L, et al. Prevalence of lower extremity diseases associated with normal glucose levels, impaired fasting glucose, and diabetes among US adults aged 40 or older. Diabetes Res. Clin. Pract. (2007) 77:485–8. doi: 10.4093/dmj.2018.42.1.63, PMID: 29504306


	 Ali, Z, Ahmed, SM, Bhutto, AR, Chaudhry, A, and Munir, SM. Peripheral artery disease in type II diabetes. J. Coll. Physicians Surg. Pak. (2012) 22:686–9.


	 Agboghoroma, OF, Akemokwe, FM, and Puepet, FH. Peripheral arterial disease and its correlates in patients with type 2 diabetes mellitus in a teaching hospital in northern Nigeria: a cross-sectional study. BMC Cardiovasc. Disord. (2020) 20:1–6. doi: 10.1186/s12872-020-01395-3, PMID: 32111165


	 Yeboah, K, et al. Peripheral artery disease and exertional leg symptoms in diabetes patients in Ghana. BMC Cardiovasc. Disord. (2016) 16:1–9.


	 Page, MJ, McKenzie, JE, Bossuyt, PM, Boutron, I, Hoffmann, TC, Mulrow, CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. Systematic Rev. (2021) 10:1–11. doi: 10.1186/s13643-021-01626-4, PMID: 33781348


	 ACA, C. Prevalence and predictors of lower extremity peripheral artery disease among adults with type 2 diabetes mellitus attending a tertiary hospital in owerri, Nigeria.  PloS One. (2016) 11:e0147601. doi: 10.1371/journal.pone.0147601, PMID: 26808317


	 Immanuel Amissah, M. The prevalence of lower extremity peripheral artery disease among adults with type 2 diabetes mellitus attending a teaching hospital in Ghana. doi: 10.9734/CA/2019/v8i330106


	 Rheeder, P, Van Wyk, JT, Stolk, RP, and Grobbee, DE. Assessing peripheral arteries in South African black women with type 2 diabetes mellitus. South Afr. Med. J. (2004) 94:379–83. doi: 10.1186/s12872-020-01395-3, PMID: 15211959


	 Umuerri, E, and Obasohan, A. Lower extremity peripheral artery disease: prevalence and risk factors among adult Nigerians with diabetes mellitus. West Afr. J. Med. (2013) 32:200–5. doi: 10.1016/j.dsx.2017.07.039, PMID: 24122686


	 Awadalla, H, et al. Diabetes complications in Sudanese individuals with type 2 diabetes: Overlooked problems in sub-Saharan Africa? Diabetes Metab. Syndrome: Clin. Res. Rev. (2017) 11:S1047–51. doi: 10.1016/j.dsx.2017.07.039, PMID: 28789834


	 Swali, A. Prevalence of peripheral arterial disease in patients with type 2 diabetes mellitus (a comparative study between patients of Asian and African ethnicities in Dar es salaam, Tanzania), Muhimbili University of Health and Allied Sciences. Pan African Med J. (2017) 43. https://www.panafrican-med-journal.com//content/article/43/148/full


	 Yakubu, PD, Khanna, NN, Bakari, AG, Garko, SB, Abubakar, AB, Adeiza, MA, et al. Assessment of predictors and prevalence of peripheral artery disease among type 2 diabetic patients in zaria, northern Nigeria. (2018). doi: 10.21275/v5i6.21061602


	 Ikem, RT, et al. The burden of diabetic complications in subjects with type 2 diabetes attending the diabetes clinic of the Obafemi Awolowo University Teaching Hospital, Ile-Ife, Nigeria-a cross-sectional study. Pan Afr. Med. J. (2022) 43. doi: 10.11604/pamj.2022.43.148.36586, PMID: 36785682


	 Osman, SA, Abdelrahman, NAM, Ahmed, MAI, Ali, IEEO, and Osman, OAA. The incidence of peripheral arterial disease in diabetic type 2 Sudanese patients. J. Med. Healthcare. (2023) 24:247. doi: 10.47363/JMHC/2023(5)231:2-5


	 Christian, AM, Elsa, AB, Mvé, N, Anthony, D, Armel, K, Myrtille, MJ, et al. Lower extremity arterial disease in patients with type 2 diabetes: prevalence and associated factors at the libreville university hospital center. World J. Cardiovasc. Dis. (2024) 14:295–308.


	 Oyewole, OO, Ale, AO, Adepoju, AI, Emmanuel, GM, Ogunlana, MO, Oyewole, OO, et al. Mediating effect of fasting blood glucose and peripheral arterial disease on the relationship between sexual functioning and health-related quality of life among Nigerians with type 2 diabetes. BMC Endocrine Disord. (2024) 24:247. doi: 10.1186/s12902-024-01784-1, PMID: 39551748


	 Akalu, Y, and Birhan, A. Peripheral arterial disease and its associated factors among type 2 diabetes mellitus patients at Debre Tabor general hospital, Northwest Ethiopia. J. Diabetes Res. (2020) 2020:9419413. doi: 10.1155/2020/9419413, PMID: 32090126


	 Modesti, PA, et al. Panethnic differences in blood pressure in Europe: a systematic review and meta-analysis. PloS One. (2016) 11:e0147601. doi: 10.1371/journal.pone.0147601, PMID: 26808317


	 DerSimonian, R, and Laird, N. Meta-analysis in clinical trials. Controlled Clin. trials. (1986) 7:177–88. doi: 10.1155/2020/9419413, PMID: 32090126


	 Arora, E, Maiya, AG, Devasia, T, Bhat, R, and Kamath, G. Prevalence of peripheral arterial disease among individuals with type 2 diabetes mellitus in India-a systematic review and meta-analysis. Diabetes Metab. Syndrome: Clin. Res. Rev. (2024) 7:177–88. doi: 10.1016/j.dsx.2024.103124, PMID: 39326343


	 Rhee, SY, and Kim, YS. Peripheral arterial disease in patients with type 2 diabetes mellitus. Diabetes Metab. J. (2015) 39:283. doi: 10.1016/j.dsx.2024.103124, PMID: 39326343


	 Aikaeli, F, Njim, T, Gissing, S, Moyo, F, Alam, U, Mfinanga, SG, et al. Prevalence of microvascular and macrovascular complications of diabetes in newly diagnosed type 2 diabetes in low-and-middle-income countries: A systematic review and meta-analysis. PloS Global Public Health. (2022) 2:e0000599. doi: 10.1371/journal.pgph.0000599, PMID: 36962416


	 Weerarathna, TP, Herath, M, Liyanage, G, Weerarathna, MK, and Senadheera, V. Prevalence and associations of subclinical peripheral artery disease among patients with type 2 diabetes without clinical macrovascular disease. Int. J. Prev. Med. (2019) 10:106. doi: 10.4103/ijpvm.IJPVM_427_18, PMID: 31360353


	 Ostchega, Y, Paulose‐Ram, R, Dillon, CF, Gu, Q, and Hughes, JP. Prevalence of peripheral arterial disease and risk factors in persons aged 60 and older: data from the National Health and Nutrition Examination Survey 1999–2004. J. Am. Geriatrics Soc. (2007) 55:583–9. doi: 10.1111/j.1532-5415.2007.01123.x, PMID: 17397438


	 Muthiah, A, Kandasamy, R, Nagulan, S, and Madasamy, A. A study on diabetic foot and its association with peripheral artery disease. Int. Surg. J. (2017) 4:1217–21.


	 Cardoso, CR, Melo, JV, Santos, TRM, Leite, NC, and Salles, GF. Traditional and non-traditional risk factors for peripheral artery disease development/progression in patients with type 2 diabetes: the Rio de Janeiro type 2 diabetes cohort study. Cardiovasc. Diabetol. (2021) 20:1–10. doi: 10.1186/s12933-021-01249-y, PMID: 33639945


	 Zaib, S, Talib, MA, Ahmad, S, Arif, A, Mustafa, F, Junaid, M, et al. Diabetes and its association with peripheral arterial disease. Biomed. J. Sci. Tech. Res. (2021) 37:29735–46. doi: 10.26717/BJSTR.2021.37.006052


	 Yu, JH, Hwang, JY, Shin, M-S, Jung, CH, Kim, EH, Lee, SA, et al. The prevalence of peripheral arterial disease in korean patients with type 2 diabetes mellitus attending a university hospital. Diabetes Metab. J. (2011) 35:543–50. doi: 10.1155/2017/2879249, PMID: 28791310


	 Young, EE, Anyim, OB, Onyenekwe, BM, Nwatu, CB, Okafor, CI, Ofoegbu, EN, et al. Outcome of diabetic foot ulcer admissions at the medical wards of University of Nigeria Teaching Hospital Enugu, Nigeria. Int. J. Diabetes Developing Countries. (2016) 36:220–7. doi: 10.1007/s13410-015-0413-1


	 Cornejo del Río, V, Mostaza, J, Lahoz, C, Sánchez-Arroyo, V, Sabín, C, López, S, et al. Prevalence of peripheral artery disease (PAD) and factors associated: An epidemiological analysis from the population-based Screening PRE-diabetes and type 2 DIAbetes (SPREDIA-2) study. PloS One. (2017) 12:e0186220. doi: 10.1371/journal.pone.0186220, PMID: 29073236


	 Mariam, TG, Alemayehu, A, Tesfaye, E, Mequannt, W, Temesgen, K, Yetwale, F, et al. Prevalence of diabetic foot ulcer and associated factors among adult diabetic patients who attend the diabetic follow-up clinic at the University of Gondar Referral Hospital, North West Ethiopia 2016: institutional-based cross-sectional study. J. Diabetes Res. (2017) 2017:2879249. doi: 10.1155/2017/2879249, PMID: 28791310







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Haile, Amsalu, Kassie, Asgedom, Azeze and Gebrekidan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fcdhc-06-1563984-g001.jpg
Sercening J [ aentivicaion ]

Included

Identification of new stuies via databases and registers

Identification of new studies via other methods

Records identificd

through database search

(Science Direet,

Medline, EMBAS

AJOL (n=201)

|
v

Records sereened

Records removed before.
screening:
Duplics

Records excluded (n=504)

Additional a
identificd throu
sources (Google
Scholar) (1=1798))

v

Records sereened (n=858)

1

3

Reports sought for rerieval

(1=46)

Reports not etreved (n=0)

Reports sought for rtrieval
(0=58)

Reports not retreved

|

Reports assessed for
eligibility (1=29)

studies i

=13)

uded in

Reports excluded:
Outside Sub Saharan
region (n=10)
Notrelted to PAD

)

Reports assessed for
eligibility (r=48)

Reports excluded:
Outside Sub-
Saharan (n=24)
Not elaed to PAD






OEBPS/Images/fcdhc-06-1563984-g004.jpg
Funnel plot with pseudo 95% confidence limits

15





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fcdhc-06-1563984-g002.jpg
aunor Es(e%C) Weignt
Al etal - 070(530,310) 778
swaliAEtal -~ 0700588342 787
OsmanAetal — n00(88 012 736
Agbognoroma etal o B50 (176 4520 759
mmanuel A et - B50 (87, 213 761
0 Yetal - 200(27,320) 766
AcACetal -~ 3100659, 3561 790
Unuer EM etal - 360084 4036) 787
Crvistan, Aetal - 24706 4052 768
Awadalla, Hetal : - c820@a77,7269 791
Oyewsle Oetal — 3880 (7.0, 4020 764
KemRetal - 250766, 4730 786
Rneeder, Petal —— 3040(21.88,3892) 7.8
Overal (Lsquared = 949%, p=0.000) <> 368671, 4268 10000
NOTE: Weigts aefomrandom ffectsansiyss :
= 7





OEBPS/Images/fcdhc.2025.1563984_cover.jpg
& frontiers | Frontiers in Clinical Diabetes and Healthcare

Exploring the prevalence and risk factors of
peripheral artery disease in patients with
type 2 diabetes in sub-Saharan Africa: a

systematic review and meta-analysis





OEBPS/Images/logo.jpg
< frontiers | Frontiers in Clinical Diabetes and Healthcare





OEBPS/Images/fcdhc-06-1563984-g003.jpg
year

East Africa
2020
2017
2023
2017
Subtotal (I-squared = 98.5%, p = 0.000)

West Africa
2020
2016
2018
2019
2013
2024
2022
Subtotal (I-squared = 64.2%, p = 0.010)

Central Africa
2024
Subtotal (I-squared = %, p=")

South Africa
2004
Subtotal (I-squared = %, p=")

Overall (I-squared = 94.9%, p = 0.000)

440440}““04““04{+4+4{4{+*4w<>“{ALLM

ES (95% CI)

30.70 (25.30, 36.10)
30.70 (25.98, 35.42)
22,00 (13.88, 30.12)
68.20 (63.77, 72.63)
38.01(16.26, 59.75)

38.50 (31.76, 45.24)
35.50 (28.87, 42.13)
29.00 (2271, 35.29)
31.10 (26.59, 35.61)
35,60 (30.84, 40.36)
33.80 (27.40, 40.20)
42,50 (37.66, 47.34)
35.19 (31.64, 38.74)

34.24(27.96, 40.52)
34.24/(27.96, 40.52)

30.40 (21.88, 38.92)
30.40 (21.88, 38.92)

35.68 (28.71, 42.66)

Weight

7.79
7.87
7.36
7.91
30.93

7.59
761
7.66
7.90
7.87
7.64
7.86
5413

7.66
7.66

7.8
7.28

100.00

NOTE: Weights are from random effects analysis
a10





OEBPS/Images/fcdhc-06-1563984-g005.jpg
Akalu.Y et.al (2020)
swali.A Et al (2017)
Osman.A et al (2023)
Agboghoroma et.al (2020)
Immanuel.A et (2016)

PD. Y etal (2018)

ACA.C et al (2019)
Umuerri. EM et.al (2013)
Christian, A et al (2024)
Awadalla, H et al (2017)
Oyewole. O et al (2024)
Ikem R et al (2022)
Rheeder, P et al (2004)

Meta-analysis estimates, given named study Is omitted

| Lower CI Limit OEstimate | Upper CI Limit
[ |
[ [
|
| 0| 1

| o} |
| ¢} |
| o [

| |

| o} |

| o |
o 1
o} |
o
27 A8 71 35 A8 42 68‘?; Lels






