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Abstract

Introduction: Diabetic dyslipidaemia is a growing public health concern, especially
among patients with diabetes. Despite advancements in diabetes management,
diabetic dyslipidaemia remains prevalent and contributes to increased morbidity
and mortality rates. Understanding its impact, particularly in South Africa, is crucial
for developing effective interventions.

Objective: The review aims to address these gaps by systematically analysing existing
published studies on diabetic dyslipidaemia, estimating its pooled prevalence, and
identifying factors associated with its occurrence.

Methods: The systematic review and meta-analysis were conducted following
the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
checklist guidelines. Eligible studies were sought in electronic databases using
search keywords. The Joanna Briggs Institute critical appraisal checklist tool was
used to assess the quality of studies. STATA 17 software was used for meta-analysis to
compute the pooled prevalence with a 95% confidence interval.

Results: Ten eligible studies were included. The pooled prevalence of diabetic
dyslipidaemia among the South African hyperglycaemic population was 71.56%
(95% Cl: 56.61-86.52). Sub-group analysis by region reported that the highest
prevalence of diabetic dyslipidaemia was 89% (95% Cl: 82.87-95.13) in the Western
Cape province. The urban population was projected to have the highest prevalence
of 79.97% (95% Cl: 64.80-95.14). The most frequently reported pattern of diabetic
dyslipidaemia was elevated LDL-C, accounting for 59% (95% Cl: 43.58-75.93) of the
studies. Body mass index (BMI) was the most reported predictor across multiple
studies.
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Conclusion: These findings of the current study suggest that there is an urgent need
to strengthen lipid management strategies in the South African diabetic population.

Keywords: Diabetic dyslipidaemia; South Africa; Predictors; Systematic review; Meta-

analysis

1. Introduction

Diabetic dyslipidaemia (DD) is a major public health
concern worldwide, particularly among the diabetic
population."? Globally, DD has been recognised as a
contributing factor to non-communicable diseases and
plays a fundamental role in the pathogenesis of multiple
atherosclerotic cardiovascular diseases (ACVDs) such as
coronary artery disease (CAD), cerebrovascular accident
(CVA), and peripheral arterial disease (PAD).>”> Moreover,
DD is associated with a higher mortality rate.® Despite
the persistent efforts to improve management of diabetes
and its associated complications, DD remains a major
health concern, contributing significantly to the burden of
morbidity and mortality among the diabetic population.”

In low- and middle-income countries, the surge in
diabetes cases is estimated to reach 1.3 billion by 2050,
if the current trends continue.® Among individuals with
diabetes, DD is frequently observed, a lipid metabolism
disorder characterised by hypertriglyceridaemia, including
decreased high-density lipoprotein cholesterol (HDL-
C) and a higher proportion of small dense low-density
lipoprotein cholesterol (sdLDL-C).>*"!! Moreover, studies
have indicated that these lipid metabolism disorders
exacerbate the risk of developing ACVD among the
diabetic population, particularly those with type 2 diabetes
mellitus (T2DM). 1213

South Africa, akin to several other developing nations,
faces a growing prevalence of T2DM, accompanied
by an increased burden of DD."' The South African
Demographic and Health Survey indicates a significant
increase in diabetes prevalence among adults, with studies
suggesting that DD is the major metabolic disorder.'*'5"
Studies indicate that a significant proportion of South
Africans with T2DM often exhibit poorly controlled lipid
profiles, further exacerbating the risk of ACVD.">'® It has
been reported that diabetes contributed to approximately
5.4% of total mortality among South Africans in 2017, and
many of these were linked with complications arising from
poorly managed diabetes.” The number of DD-related
mortalities is expected to increase in the coming years if
targeted interventions to combat DD are not implemented.

In addition to the complications associated with poorly
managed lipid profiles in T2DM individuals, there are major
health concerns related to undiagnosed DD, especially
among individuals with early-onset diabetes. Individuals
with early-onset diabetes present with susceptibility
to physiological and metabolic disruptions defined by
increased free fatty acid flux secondary to insulin resistance,
and aggravated by elevated inflammatory adipokine
levels, which can exacerbate DD.?** These individuals
are generally more likely to engage in unhealthy lifestyle
practices, such as improper dietary intake, lack of physical
activity, and inadequate diabetes treatment adherence,
which subsequently contribute to impairment of the lipid
profile.?>*

In South Africa, effective screening, early detection,
and treatment of DD is of vital public health significance,
considering the reported high prevalence of obesity and
sedentary lifestyle behaviours.?**® Moreover, some studies
have suggested that DD remains undiagnosed or poorly
managed among the South African diabetic population,
highlighting the gap in healthcare services and awareness.
In addition, social factors such as socioeconomic status,
level of education, and access to healthcare are known to
influence the prevalence and management of DD in this
population.” This observation was corroborated by a study
conducted by Owolabi et al.,”” which indicated poor rates
of lipid screening, with only 8.9% of lipid values reported
from a rural Eastern Cape survey. This finding aligns
with the study by Raal et al.,*® which reported suboptimal
lipid management and treatment intensity, indicating that
50.3% of statin-treated patients in the DYSlipidaemia
International Study South Africa sample fail to achieve
LDL-C targets.

Although the South  African  Dyslipidaemia
Guideline Consensus Statement (2018), formulated
by the South African Heart Association and the Lipid
and Atherosclerosis Society of Southern Africa, for the
management of dyslipidaemia®; there is limited evidence
regarding the efficacy of these guidelines, attributed to
various influencing factors, including implementation,
adherence by healthcare providers, patient compliance, and
systemic challenges within the healthcare system. Studies

Volume 10 Issue 4 (2026)

doi: 10.36922/EJM0025380402


https://doi.org/10.36922/EJMO025380402

Eurasian Journal of
Medicine and Oncology

Diabetic dyslipidemia in hyperglycemic patients

indicate that many diabetic individuals fail to achieve
lipid targets, highlighting the need for personalised and
customised population-based interventions.”® Predictors
associated with DD include genetic predisposition, poor
glycaemic control, obesity, and lifestyle factors such as
smoking, alcohol consumption, improper dietary intake,
and physical inactivity.”® Furthermore, healthcare system
challenges, including limited access to lipid-lowering
therapies and inadequate patient education, complicate the
management of DD.*

Understanding the prevalence and predictors of DD in
SA is significant for developing effective, evidence-based
interventions. To the best of our knowledge, there is limited
evidence from systematic reviews and meta-analyses that
investigated the prevalence and predictors of DD in South
Africa, particularly among the diabetic populations. There
isascarcity of population-based data regardinglipid profiles
among diabetes patients in South Africa. Secondly, existing
studies employ inconsistent diagnostic criteria and lipid
threshold cutoffs for defining DD, which impair the ability
to compare findings across studies. Thirdly, heterogeneous
reporting practices and the scarcity of province-level data
further hinder the ability to estimate the pooled prevalence
of DD. Consequently, these constraints have probably led to
a deficit of systematic reviews and highlighted the necessity
for further epidemiological studies to provide reliable
pooled estimates of the prevalence and determinants of
DD. Thus, this systematic review coupled with a meta-
analysis aims to address these gaps by systematically
analysing existing published studies on DD, estimating
its pooled prevalence and identifying factors associated
with its occurrence. The findings are intended to inform
targeted intervention efforts aimed at reducing the burden
of DD and its associated complications in individuals with
diabetes in South Africa.

2. Materials and methods

2.1. Protocol registration and search strategy

This study protocol was registered in the international
database for systematic reviews PROSPERO (registration
number CRD42024614221). This systematic review and
meta-analysis were performed in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines® to systematically
identify, select, and include relevant studies on DD and
its determinants among hyperglycaemic patients in
South Africa. The search keywords were conceptualised
systematically using a combination of Medical Subject
Headings (MeSH) and terms related to DD, its predictors,
hyperglycaemia, and the South African population.
These keywords were then evaluated and refined through

consultation with experts to ensure comprehensive
coverage of the topic. Boolean operators “OR” and
“AND” were applied to combine keywords, synonyms,
and related terms. The database search was carried out
between December 2024 and May 2025. The search
strategy was implemented using international scholarly
databases (PubMed/MEDLINE, Embase, Scopus, Web of
Science, ScienceDirect, African Index Medicus, Google
Scholar) and local databases (African Journals Online
and SABINET) to identify relevant South African articles
published in English. The literature search was conducted
using the following keywords: “(Diabetic dyslipidaemia
OR Lipid abnormalities OR Lipid metabolism disorders)
AND (Lipid profile OR Triglycerides OR High-density
lipoprotein cholesterol OR Low-density lipoprotein
cholesterol) AND (Diabetes mellitus OR Hyperglycaemia
OR Type 2 Diabetes Mellitus OR T2DM) AND Predictors
OR Risk factors OR Determinants OR Contributing factors
OR Associated factors) AND (South Africa OR Eastern
Cape OR Free State OR Gauteng OR KwaZulu-Natal OR
Limpopo OR Mpumalanga OR North West OR Northern
Cape OR Western Cape). Relevant studies published before
December 2024 were included.

2.2, Screening and eligibility criteria

The review employed a systematic methodology. Initially,
a screening was performed based on title and abstract to
identify relevant studies on DD and its predictors among
hyperglycaemic patients in South Africa. Two independent
reviewers (M.N. and FA.) carefully scanned and read the
titles, abstracts, and keywords of all the articles extracted
from the databases to assess whether they were relevant
and eligible for consideration. Articles unrelated to the
focus of the review were excluded. Any discrepancies
between the reviewers were resolved by consensus and
involvement of a third reviewer (A.K.M). Furthermore, the
full text of the article was comprehensively evaluated and
cross-checked for eligibility. At each stage, the rationale for
eliminating studies that failed to meet the inclusion criteria
was documented to maintain transparency in the review
process.

Studies were considered if they were conducted in South
Africa or in South African Provinces (Eastern Cape, Free
State, Gauteng, KwaZulu-Natal, Limpopo, Mpumalanga,
North-West, Northern Cape, and Western Cape), and
reported on prevalence, lipid metabolic disorders, and
predictors of DD among the hyperglycaemic population.
In addition, studies published in peer-reviewed journals
that include full text written in English were considered.
Studies conducted outside South Africa were excluded.
Studies reporting on conditions unrelated to DD, without
an abstract and full text, or not peer-reviewed, were
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excluded. In addition, studies that were qualitative and
lacked quantitative details, conference summaries, or
systematic reviews were excluded. Studies with a minimum
sample size threshold of n < 50 were considered, or those
without a clear sample size were excluded to ensure data
quality and representativeness. The studies were either
eliminated from preliminary analysis or retained solely
for sensitivity analysis to prevent the undue influence of
imprecise estimates, ensuring only those studies with
adequate sample sizes contributed to the pooled prevalence
and upheld robust meta-analysis estimates.

2.3. Data extraction

The subsequent data were gathered utilising a standardised
data collection form developed in accordance with
the Cochrane Handbook for Systematic Reviews of
Interventions: Surname of the first author, publication
year, study location, study setting, study design, study
population, sample size, mean age, overall prevalence of
DD, patterns of DD, and predictors of DD. Two independent
reviewers (M.N. and FA.) extracted the data from each
article and documented it in an Excel spreadsheet. The
data extraction process was standardised using a codebook
that defined each variable and outlined the extraction rules
for each variable. Cohen’s kappa statistics were employed
to evaluate the level of agreement between the reviewers.

2.4. Quality assessment

The Joanna Briggs Institute critical appraisal checklist tool,
tailored for prevalence studies, was employed to evaluate
the quality of selected studies, which is accessible at https://
jbi.global/critical-appraisal-tools.** To achieve this, nine
critical questions from the checklist tool were surveyed for
each selected study by two independent reviewers (M.N.
and FA.) following a blinded review approach. The survey
comprised the subsequent enquiries: Was the sampling
frame suitable for the target population? Were the study
subjects sampled appropriately? Was the sample size
sufficient to yield reliable prevalence estimates? Were the
study participants and setting sufficiently detailed? Was
data analysis conducted with sufficient coverage of the
identified sample? Were valid methods used to identify
the condition? Was the condition measured in a standard,
reliable way for all study participants? Was an appropriate
statistical analysis conducted to ensure accurate results?
Was the response rate adequate, and if not, was it managed
appropriately? The question included four possible
response choices, which were “Yes” or “No” or “Unclear,”
or “Not applicable” The reviewers assessed the quality of
the included studies using a scoring system, categorising
scores of 0-3 as low-quality, 4-6 as moderate-quality,
and 7-9 as high-quality studies. Any discrepancies were

discussed and resolved through consensus with the other
two reviewers (A.K.M. and T.D.S.).

2.5. Statistical analysis

Relevant data extracted from the studies using the
standardised data collection form were exported to STATA
version 17 software (StataCorp LLC, College Station,
TX, USA) for analysis. The main key features of STATA
version 17 that were leveraged in the study included data
management tools, meta-analysis tools, heterogeneity
analysis, publication bias assessment, subgroup and
sensitivity analysis, and graphical output representation.
The data retrieved from the studies were documented in a
descriptive table to illustrate the study characteristics. The
table included information including authors, publication
year, location of the study, study participants, demographic
type, sample size, and overall prevalence (%). The pooled
prevalence of DD within the South African hyperglycaemic
population was analysed and illustrated in a forest plot
projecting the standard error and 95% confidence interval
of the individual study estimates. The presence of statistical
heterogeneity on the prevalence estimates was evaluated
using I* statistics (Der Simonian-Laird approach).
Sensitivity analysis was used to identify probable sources
of variance in the pooled prevalence of DD by sequentially
removing individual studies. Publication bias was evaluated
using graphical funnel plots and statistically examined via
Egger’s or Begg’s tests, where a p-value < 0.05 indicated
significant bias. A meta-analysis was conducted to assess
the influence of predictors, including the year of study and
sample size, on the prevalence of DD.

3. Results

3.1. Search results

One hundred published articles were retrieved from
PubMed, Embase, Scopus, ScienceDirect, Google Scholar,
and other databases, of which 50 were excluded due
to duplication from the initial records. The titles and
abstracts of the remaining 50 articles were scrutinised to
identify individuals with diabetes in South Africa and its
provinces, resulting in the exclusion of 29 articles that
were deemed irrelevant. The remaining 21 abstracts of
articles were identified and screened for eligibility. The
full text screening was performed for studies reporting on
the diabetic dyslipidaemia prevalence and its predictors
among hyperglycaemic patients in South Africa, resulting
in 10 eligible articles that were included in meta-analysis.
Among various assessments, 11 articles were excluded due
to insufficient in-depth analysis, absence of quantitative
data, or inadequate data on the prevalence of diabetic
dyslipidaemia. Figure 1 illustrates the PRISMA flow chart

for identification and selection of relevant studies.
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3.2. Characteristics of the original articles

The systematic review and meta-analysis included 10 original
articles that revealed the prevalence of diabetic dyslipidaemia,
including its predictors, among the hyperglycaemic population
in South Africa. The characteristics of the 10 original articles
are summarised in Table 1. The studies that were part of
the meta-analysis were conducted before December 2024,
assessing a total sample of 2868 hyperglycaemic South
Africans. The studies summarised predominantly adopted a
cross-sectional and retrospective research design, investigating
a mix of rural and urban populations across South Africa. Out
of the 10 studies, six were conducted in an urban population
setting'*'#%*3% and four in a mixed/semi-urban population
setting.'>”**% Urban populations displayed higher prevalence
percentages compared to the rural populations, with mixed
populations also displaying a substantial percentage. Sample
sizes ranged from 62 participants to 754 participants.*>** The
reported prevalence percentages of DD spanned from as low as
13.6% to as high as 93.5%.'** The studies were of high quality,
with a score of approximately 7 or above.

3.3. Prevalence of diabetic dyslipidaemia among
hyperglycaemic populations in South Africa

Figure 2 summarises the results from 10 research studies
evaluating a specific effect with 95% confidence intervals
(CIs). The overall pooled prevalence of DD among the
hyperglycaemic population in South Africa estimated
from the random-effects Der Simonian-Laird model
is 71.56% (95% CI: 56.61-86.52), with a statistically
significant heterogeneity across studies (I* = 99.0%, p <
0.001). The prevalence of DD from individual studies
ranged from 13.60% (95% CI: 8.54-18.66)* to 93.50 (95%
CI: 90.08-96.92)."* The CIs for a majority of studies were
comparatively narrow, except for a few studies such as
Mashele et al.* with broader intervals and more variability.
In addition, a univariate meta-regression model was used
to explore potential sources of heterogeneity, considering
variables such as year of publication and sample size. No
statistically significant variables were registered, and no
publication bias was identified through the Beggs and

Egger’s tests.

3.4. Heterogeneity and subgroup analysis

The provincial and population type-based subgroup
analysis was performed to manage the heterogeneity among
the studies. South Africa comprises nine provinces, which
vary considerably in healthcare access and socioeconomic
status, adversely affecting lipid profiles and increasing
the risk of ACVD among hyperglycaemic patients. In
addition, meta-regression analysis with year of publication
and prevalence as variables was performed. The subgroup
analysis by region showed the highest prevalence of DD

was reported in the studies conducted in the West Cape
province 89.00% (95% CI: 82.87-95.13), followed by
the Free State province 86.70% (95% CI: 81.13-92.27),
and studies conducted across South Africa 81.35% (95%
CIL: 72.25-90.46). Gauteng province reported the lowest

prevalence of 62.86% (CI: 37.74-87.99).

Gauteng province showed significant heterogeneity
across studies (I> = 99.4%, p < 0.001), while the overall
pooled effect across all provinces was 71.56% (95% CI:
56.61-86.52), with no significant heterogeneity between
subgroups (p = 0.156) (Figure 3). Out of 10 studies
included, 6 studies were from the Gauteng province, two
studies were from across South Africa, one study from
the Western Cape province, and one study from the Free
State province. No studies from the Limpopo province,
Mpumalanga Province, North-West province, and
Northern Cape province were included.

Subgroup analysis based on author and population type
displayed a significant variation in the prevalence of DD.
Based on subgroup analysis of population type, the highest
prevalence of DD was observed in studies conducted in the
urban population type (79.97% [95% CI: 64.80-95.14]),
and the lowest prevalence of DD was reported (58.90%
[95% CI: 25.97-91.82]). The heterogeneity and the overall
effect observed for population type subgroup analysis

displayed no significant differences (p = 0.255) (Figure 4).

3.5. Patterns of diabetic dyslipidaemia among the
hyperglycaemic population in South Africa

Data from five studies reported the prevalence of
hypercholesterolaemia, with rates varying from 27%
(95% CI: 20.86-33.15) to 56% (95% CI: 46.27-65.73).1°
The overall pooled prevalence of hypercholesterolaemia
computed using the Der Simonian-Laird random-effect
model is 45% (95% CI: 33.55-56.46), with a significant
heterogeneity (I* =93.6%, p < 0.001) (Figure 5A). Across
nine studies, the prevalence of hypertriglyceridaemia
varied, with the lowest prevalence estimate reported at
33.50% (95% CI: 26.96-40.04)* and the highest prevalence
estimate reported to be 64% (95% CIL: 54.59-73.41)."
The overall pooled prevalence of hypertriglyceridaemia
was estimated to be 48% (95% CI: 41.47-55.77), with a
significant heterogeneity (I* = 91.8%, p < 0.001) among

studies (Figure 5B).

The prevalence of reduced HDL-C as reported by nine
studies varied between 38% (95% CI: 33.34-42.66)* and
the highest prevalence estimate reported to be 85.40% (95%
CI: 80.18-90.62).% The overall pooled prevalence estimates
of reduced HDL-C, computed using Der Simonian-Laird
random-effect model, are 53.07% (95% CI: 42.53-63.61),
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Figure 1. Flow diagram illustrating the identification and selection of studies for the systematic review and meta-analysis of prevalence and predictors of

diabetic dyslipidaemia among type 2 diabetic population in South Africa

Table 1. Descriptive summary of the twelve included studies in the systematic review and meta-analysis of the prevalence of
diabetic dyslipidaemia among the South African hyperglycaemia population

Year of
. . . o

Author publication Region Study design Sample size Cases Prevalence (%) JBL Score
Vezi et al.® 2005 Gauteng Cross-sectional 62 56 90.3 8
Kalk et al.*” 2008 Gauteng Cross-sectional 754 378 50.1 6
Raal et al.?® 2013 Across .South Cross-sectional, 416 358 86 7

Africa
Daya et al.™* 2017 Gauteng Cross-sectional 200 187 93.5 8
Mashele et al.* 2019 Gauteng Cross-sectional 176 24 13.6 8
Naidoo et al.® 2020 Gauteng Retrospective 200 147 73.5 7
Moshane et al.*’ 2020 Gauteng Retrospective 203 114 56.3 6
Omodanisi et
alrgo aniste 2020 Western Cape  Cross-sectional 100 89 89 8
Masilela et al.”? 2022 Across ‘South Cross-sectional 614 471 76.7 9

Africa
Pitso et al.'® 2023 Free State Retrospective 143 124 86.7 8
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Figure 2. Forest plot of the pooled prevalence of diabetic dyslipidaemia among the hyperglycaemic population in South Africa

Figure 3. Forest plot of the subgroup analysis of the prevalence of diabetic dyslipidaemia in different provinces in South Africa
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Figure 4. Forest plot of the subgroup analysis of the prevalence of diabetic dyslipidaemia according to population type in South Africa

with a substantial variability in effect sizes among studies
(I = 96.5%, p < 0.001) (Figure 5C). The prevalence of
elevated LDL-C was observed across seven studies, with
the lowest prevalence reported at 28.30% (95% CI: 21.47-
35.13)* and the highest at 76.50% (95% CI: 70.62-82.38)."
The computed overall pooled prevalence of elevated
LDL-C is 59% (95% CI: 43.58-75.93), with a significant
heterogeneity among studies (I*> = 98.0%, p < 0.001)
(Figure 5D).

3.6. Predictors of diabetic dyslipidaemia among the
hyperglycaemic individuals in South Africa

This paper does not include a meta-analysis for associated
predictors because the data were incompatible with a two-
by-two table format. We performed a thorough analysis
of the relevant variables from all included studies. The
predominant reported variables were body mass index
(BMI)!718283237 succeeded by inadequate glycaemic control
as indicated by Pitso et al.’® and Kalk et al.’” Ethnicity was

also reported as one of the significant associated predictors
by the following studies.””?® In the current review, the
duration of diabetes®, age*’, and gender's, were the least
reported associated predictors across the included studies.

4. Discussion

Individuals with diabetes are prone to several health
complications, including metabolic disorders such as
insulin resistance and non-alcoholic fatty liver disease,
as well as DD and endothelial dysfunction.*** These
metabolic disorders are recognised to markedly elevate
the risk of ACVD, such as CAD, CVA, and PAD.%*
DD, a lipid metabolism disorder characterised by
hypertriglyceridaemia, decreased HDL-C, and elevated
LDL-C, is one of the most common metabolic disorders
observed in the diabetic population as a result of poor
glycaemic control, detrimental lifestyle choices, including
poor dietary intake, lack of physical activity, and inadequate
diabetes treatment adherence.**~**
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Figure 5. Forest plot presenting the pooled prevalence of patterns of diabetic dyslipidaemia among the hyperglycaemic populations. (A) Hypocholesteraemia;
(B) hypertriglyceridaemia; (C) reduced high-density lipoprotein; and (D) elevated low-density lipoprotein) in South Africa.

South Africa has initiated various programs to enhance
diabetes care, including national treatment guidelines
and preventive strategies for cardiovascular diseases, in
response to the increasing rates of diabetes and related
metabolic issues.**° Nevertheless, it faces a high prevalence
of diabetes, with over 4.5 million people affected by lipid
metabolic disorders related to the condition, making it one
of the most impacted countries in Sub-Saharan Africa.!

For this reason, the current systematic review and meta-
analysis were conducted to assess the pooled prevalence
of DD and its predictors among the hyperglycaemic
population in South Africa. Through a rigorous
identification and screening process, 10 research articles
that met the eligibility criteria were included in this study,
involving a total of 2,868 participants. In the current study,
the pooled prevalence of DD was estimated to be 71.56%
among the diabetic population in South Africa. The result
indicates that over 50% of the diabetic population in South
Africa suffers from lipid metabolism disorders, which
contribute to ACVD. Among many other reasons, insulin
resistance and chronic hyperglycaemia, including chronic
low-grade inflammation and obesity, may account for the
high prevalence of lipid metabolic disorders among the
South African diabetic population. Equally important,
poor glycaemic control and the effects of certain

medications also play a role in lipid metabolism disorders.
Moreover, effects of these possible mechanisms include
behavioural issues such as inadequate statin dosing, poor
treatment adherence and insufficient clinical monitoring,
which create a major treatment gap. The DYSlipidaemia
International Study analysis conducted by Ntusi et al.*
revealed comparable results, showing that nearly 50% of
South African patients undergoing statin therapy did not
meet LDL-C objectives. The analysis further highlighted
gaps in treatment and care for lipid management. All these
factors contribute to the high burden of DD among the
South African diabetic population.

The observed pooled prevalence of DD in our study is
comparable to the findings reported in other African studies
on the prevalence of DD among the diabetic population.
However, compared with studies in other African countries,
our findings were lower than the reported prevalence in
Zimbabwe (83.6%),>* Kenya (86.1%),”* Nigeria (89%),” and
Somalia (92.8%),’ and higher than the reported prevalence
in Ghana (34.7%)% and Malawi (58%).® Furthermore,
in contrast to international studies, the findings of our
current study were higher than the prevalence reported
in China (48.27%),” Shanghai (29.10%),° and the United
States (53%).°! This variation could be influenced by several
factors, such as differences in healthcare access, nutritional
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profile, lifestyle factors, and genetic predisposition related
to lipid metabolism disorders among different populations.
The observed findings suggest that the existing strategies to
manage DD are not adequately effective in reducing lipid
metabolic disorders in South African diabetic populations.
Furthermore, this observation warrants an investigation
into the public health challenges posed by DD. The reported
heterogeneity among the included studies was significantly
high, indicating disparities in the reported prevalence
estimates. Disparities in study methods, study setting,
diagnostic criteria for DD, population characteristics, and
sample sizes may have contributed to this observation. It
is essential to note that we did not conduct a Hartung-
Knapp analysis to provide a more conservative estimate of
the pooled prevalence, as this would account for between-
study differences.

In the current study, subgroup analysis shows that the
prevalence of DD among diabetic South Africans varies
across population types with no significant heterogeneity
differences. The urban population had the highest DD
prevalence, and the mixed/semi-urban population had
the lowest. We did not have studies conducted among
the rural population. While the findings suggest that
population type may not appear to be a significant
contributor for the prevalence of DD, many studies have
affirmed that individuals living in urban areas are likely
to have an uncontrolled diabetes and lipid metabolic
disorder compared to those in rural areas, as a result of
unhealthy lifestyle choices, unhealthy dietary intake, a lack
of physical activity, and increased prevalence of obesity.®*¢
Moreover, contributing factors such as socioeconomic
status, including access to healthcare and environmental
factors, might also play a more crucial role in the increased
prevalence of DD.*¢ To some extent, these factors
contribute to poor glycemic control, which subsequently
affects the metabolism of lipids. Research conducted by
Jofte et al.*® indicates that DD was significantly prevalent
among Black South Africans with T2DM residing in low
socioeconomic conditions, suggesting that limited access
to healthcare and health education may exacerbate lipid
metabolic problems. Collectively, these factors influence
the regional disparities in the prevalence of DD, including
its management.

The most common reported lipid metabolic disorder
of DD in the current study was elevated LDL-C,
followed by reduced HDL-C, hypertriglyceridaemia, and
hypercholesterolaemia. Our findings agreed with other
existing studies that elevated levels of LDL-C are the most
frequent lipid metabolic disorder among the diabetic
population.®®*®”°  Furthermore, according to multiple
studies, elevated LDL-C is the hallmark of DD and is

strongly associated with increased risk of ACVD among
the diabetic population, particularly in T2DM patients.*”

The present study reported an overall prevalence of
53.07% for reduced levels of HDL-C and 48.62% for
hypertriglyceridaemia among the South African diabetic
population. These findings suggest that more than half
of the studied population fail to achieve the desirable
target of HDL-C levels and have hypertriglyceridaemia.
HDL-C is regarded as good cholesterol, which plays a
protective role against ACVD, by facilitating the removal
of excessive cholesterol from the bloodstream to the
liver for excretion”, while triglycerides are nonpolar
lipid molecules, which serve as a source of energy for
the normal physiological function of the body.”> Both
reduced levels of HDL-C and hypertriglyceridaemia are
well-documented lipid abnormalities associated with
increased risk of atherosclerosis, including CAD, CVA,
and PAD.” This observation might be driven by factors
such as age, gender, improper dietary intake, lack of
physical activity, obesity, and insulin resistance, which
subsequently lead to DD. As a result, managing the levels
of reduced HDL-C and hypertriglyceridaemia is very
critical for preventing DD-related complications such as
ACVD. While the prevalence of elevated levels of LDL-
C, reduced levels of HDL-C, and hypertriglyceridaemia
is significantly high, the computed overall prevalence of
hypercholesterolaemia (45%) suggests that nearly half
of the studied population achieves the desirable target
of total cholesterol. Total cholesterol is defined as a sum
of different cholesterol fractions in a persons blood.
Although hypercholesterolaemia is known to contribute
to the buildup of plaque in the arteries and restrict blood
flow, which eventually leads to atherosclerosis, they are
not always a significant predictor of ACVD. Thus, when
combined with elevated levels of LDL-C, reduced levels of
HDL-C, and hypertriglyceridaemia, they increase the risk
of ACVD.”*7¢ In summary, maintaining a good lipid profile
in individuals with DD is very crucial to reducing the risk
of ACVD. Regular and early detection through screening
and proactive management of DD are of great importance
for long-term health.

In the current analysis, BMI was identified as the most
reported predictor across multiple studies. The findings are
consistent with the well-established association between
obesity and DD, where BMI is known to contribute
to insulin resistance, impairment of lipid metabolism,
and heightened risk of ACVD in individuals with
diabetes.””” Poor glycaemic control was also identified
as a key predictor, as indicated by several studies.'®*
Chronic hyperglycaemia is known to contribute to lipid
abnormalities, characterised by hypertriglyceridaemia,
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reduced HDL-C, and elevated LDL-C, which are
associated with the increased risk of ACVD.* Ethnicity
was also reported as a significant predictor in multiple
studies.'”? This observation could be attributed to factors
such as genetic predisposition, nutritional profile, and
socioeconomic status. Existing studies have affirmed the
impact of ethnicity on variation in lipid profiles among
different ethnic groups.®* Duration of diabetes, age,
and gender were the least reported in the current study.
All these predictors are known to be significant factors
for DD.#84% FEurthermore, considering that most Sub-
Saharan African countries share susceptibility to similar
socioeconomic and lifestyle risk factors, the observed
patterns and predictors of DD in these studies may be
pertinent not only to South Africa but also to other
African countries undergoing comparable epidemiological
transitions. These findings may thus establish a baseline
for other African countries, where population-based data
is limited, and could guide the formulation of standardised
policies for the screening, management, and prevention of
DD throughout the continent.

The strength of the current study lies in its nature as
the first of its kind in South Africa, to systematically
search for existing peer-reviewed studies for assessment
of the prevalence of DD and its patterns among the
hyperglycaemic population. Secondly, the identification
and selection of the studies was conducted by more than
one reviewer to ensure inclusion of all relevant studies
meeting the inclusion criteria. Several limitations must
be considered when interpreting the outcomes of the
current analysis. The meta-analysis included a limited
number of studies, drawn from only a few regions of
South Africa. Some regions, including Limpopo province,
KwaZulu-Natal ~ province, ~Mpumalanga  province,
North-West province, and Northern Cape province,
were underrepresented due to a lack of data. This
observation suggests possible geographical disparity and
limited geographic representation, which may affect the
generalisation of the findings on the estimated pooled
prevalence of DD. Another limitation is the variability in
study designs, diagnostic criteria for DD, and laboratory
thresholds among the included studies, which may have
led to heterogeneity. We also did not perform a meta-
analysis for associated predictors because most of the
included studies did not provide odds ratios for these
variables, which are necessary for quantitative synthesis
of predictor effects. Another limitation is the possibility
of missing studies, considering that only peer-reviewed
and English-language studies were included, and not all
databases were accessible for this review. This may have
resulted in selection bias, causing the omission of existing
research on the prevalence of DD from grey literature.

Future investigations should concentrate on executing
population-based surveys and multicenter cohort
studies in marginalised provinces to produce complete
and accurate data, thereby addressing these constraints.
Healthcare policymakers must incorporate standardised
diagnostic criteria for lipids and consider studies from
multilingual and diverse publication sources, hence
enhancing the evidence base for DD in South Africa.
Despite these limitations, the current study offers insights
into the pooled prevalence of DD and its patterns among
the hyperglycaemic population in South Africa.

5. Conclusion

This present analysis of 10 selected studies indicates a
significant prevalence of DD within the hyperglycaemic
population in South Africa. The prevalence of DD varied
by province, with the Western Cape exhibiting the
highest prevalence and Gauteng displaying the lowest.
The review indicated that elevated LDL-C was the most
common manifestation of DD among the hyperglycaemic
population in South Africa. The findings underscore an
urgent necessity to enhance lipid management strategies
within the South African diabetic community as part of
the diabetes care across healthcare institutions. Equally
important, strategies to strengthen lipid management
must include: (i) improving patient education on healthy
dietary behaviours; (ii) promoting physical activity among
diabetic patients; (iii) enhancing access to lipid-lowering
therapies and promoting adherence to medication, as well
as continuous follow-up; and (iv) integrating programs
related to lifestyle modifications, including community-
based interventions that address socioeconomic and
cultural indicators. Collectively, the strategies could play
a critical role in shaping evidence-based policies that will
inform responsive intervention effortsaimed at reducing the
burden of DD and its associated complications in diabetic
patients in South Africa. Furthermore, we acknowledge
the limitation of geographic representativeness, as most
included studies were conducted in urban or semi-urban
settings, with limited data from marginalised provinces
and rural settings. However, the findings of the current
study highlight the urgent need to expand efforts in
screening and managing DD in marginalised provinces
and rural areas. Therefore, we recommend that future
studies and surveillance programs expand data collection
to marginalised provinces and rural areas. Additionally,
healthcare policymakers should emphasise the integration
of community-based screening and management programs
for DD into primary healthcare services in these regions.
Moreover, data collection in marginalised provinces
and rural settings should be prioritised to enhance the
reporting of the pooled prevalence of DD and ensure that
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health policies and interventions are tailored to the specific
needs of these regions. These efforts will further promote
equitable access to DD management across socioeconomic
and geographical groups.
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