Gt ira Annals of Medicine
Medicine

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/iann20

Prevalence and associated factors of overweight
and obesity among persons with type 2 diabetes in
Africa: a systematic review and meta-analysis

Emmanuel Ekpor, Samuel Akyirem & Precious Adade Duodu

To cite this article: Emmanuel Ekpor, Samuel Akyirem & Precious Adade Duodu (2023)
Prevalence and associated factors of overweight and obesity among persons with type 2
diabetes in Africa: a systematic review and meta-analysis, Annals of Medicine, 55:1, 696-713,
DOI: 10.1080/07853890.2023.2182909

To link to this article: https://doi.org/10.1080/07853890.2023.2182909

h
© 2023 The Author(s). Published by Informa h View supp|ementary material &
UK Limited, trading as Taylor & Francis

Group
% Published online: 23 Feb 2023. Submit your article to this journal &
. . A
il Article views: 1689 E‘! View related articles ('
@ View Crossmark data &' @ Citing articles: 1 View citing articles (5

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=iann20


https://www.tandfonline.com/action/journalInformation?journalCode=iann20
https://www.tandfonline.com/loi/iann20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/07853890.2023.2182909
https://doi.org/10.1080/07853890.2023.2182909
https://www.tandfonline.com/doi/suppl/10.1080/07853890.2023.2182909
https://www.tandfonline.com/doi/suppl/10.1080/07853890.2023.2182909
https://www.tandfonline.com/action/authorSubmission?journalCode=iann20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=iann20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/07853890.2023.2182909
https://www.tandfonline.com/doi/mlt/10.1080/07853890.2023.2182909
http://crossmark.crossref.org/dialog/?doi=10.1080/07853890.2023.2182909&domain=pdf&date_stamp=2023-02-23
http://crossmark.crossref.org/dialog/?doi=10.1080/07853890.2023.2182909&domain=pdf&date_stamp=2023-02-23
https://www.tandfonline.com/doi/citedby/10.1080/07853890.2023.2182909#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/07853890.2023.2182909#tabModule

ANNALS OF MEDICINE
2023, VOL. 55, NO. 1, 696-713
https://doi.org/10.1080/07853890.2023.2182909

Taylor & Francis
Taylor &Francis Group

SYSTEMATIC REVIEW

8 OPEN ACCESS ‘ ) Checkforupdates‘

Prevalence and associated factors of overweight and obesity among persons
with type 2 diabetes in Africa: a systematic review and meta-analysis

Emmanuel Ekpor®® @), Samuel Akyirem®

and Precious Adade Duodu®

School of Nursing, University of Ghana, Legon, Ghana; bSt. Martins de Porres Hospital, Eikwe, Ghana; “Yale School of Nursing,
Yale University, New Haven, CT, USA; 9Department of Nursing and Midwifery, School of Human and Health Sciences, University of

Huddersfield, England, UK

ABSTRACT

Background: Type 2 diabetes and obesity are serious public health concerns globally and a
growing burden in Africa. Both conditions have serious repercussions on health when they co-
occur, yet the extent of their co-occurrence in Africa remains unknown. Therefore, this review
aimed to identify the prevalence and associated factors of overweight and obesity among per-
sons with type 2 diabetes in Africa.

Method: A systematic search was conducted on PubMed, MEDLINE, Embase, African Index
Medicus (AIM), and African Journals Online (AJOL) for observational studies that reported the
prevalence of overweight and/or obesity among type 2 diabetes patients in Africa. The preva-
lence data from individual studies were aggregated through a random-effects meta-analysis.
The /* statistic was used to evaluate between-studies heterogeneity, while subgroup analysis
and mixed-effects meta-regression were performed to identify sources of heterogeneity. We
assessed publication bias using funnel plots and Egger's test. This review adhered to the
Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines.
Results: Of 1753 records retrieved, 80 articles were eligible for this review, with 74 cross-sec-
tional studies included in the meta-analysis. The pooled prevalence of overweight and obesity
was 35.6% and 25.6% respectively, while the overall prevalence of both overweight and obesity
was 61.4%. Also, the pooled prevalence of both overweight and obesity across the five geo-
graphical areas in Africa ranged from 56.9% in East Africa to 88.5% in Southern Africa. Nineteen
factors were significantly associated with overweight and obesity among patients with type 2
diabetes.

Conclusion: The high prevalence of overweight and obesity among patients with type 2 dia-
betes is a significant public health concern that transcends geographical boundaries within
Africa. The findings from this review highlight the need for innovative weight management
interventions that are tailored to the cultural context of the African setting.

KEY MESSAGES

e There was a high prevalence of overweight and obesity among the type 2 diabetes patients.

e Nineteen factors were identified to be significantly associated with overweight and obesity
among type 2 diabetes patients.

e Only 12 out of the 80 included studies primarily focused on the prevalence of overweight
and/or obesity which reflects a dearth of interest in this topic.
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Introduction

Obesity and diabetes are two chronic diseases that
have emerged as major public health concerns glo-
bally, with particular relevance to the African contin-
ent. The World Health Organization (WHO) predicts
that the prevalence of obesity in Africa is set to
increase dramatically, with projections indicating that

one in five adults will have obesity by December 2023
[1]. Similarly, Africa is expected to experience a signifi-
cant burden from the global diabetes epidemic with
current projections predicting a 138% in diabetes
prevalence by 2024 [2]. Type 2 diabetes (T2DM) is the
most prevalent form of diabetes in Africa, accounting
for 90% of all diagnosed cases [3].
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The relationship between obesity and T2DM has
been well-established in the scientific literature with
the term ‘diabesity’ used as a distinct phenomenon to
highlight their bidirectional relationship [4,5]. Obesity is
widely recognized as a major risk factor for the devel-
opment of T2DM, as excess body fat, particularly
around the abdominal area, can lead to insulin resist-
ance; a cardinal feature of T2DM [6]. This pathological
pathway is mediated by various mechanisms such as
ectopic fat deposition, excess production of adipokines
and meta-inflammation [6]. Conversely, the presence of
T2DM can also increase the risk of weight gain, partly
due to the intake of excess calories by persons with
T2DM to compensate for increased energy demands
owing to insulin resistance. The co-occurrence of T2DM
and obesity has substantial ramifications for health,
including the reduction of quality of life [7,8], as well
as increasing the risk for cardiovascular diseases [9].
Obesity can have a detrimental impact on the health
outcomes of individuals with T2DM, as studies have
demonstrated that obesity is associated with higher
HbA1c levels (indicating poor glycemic control) and
diabetes-related complications [10]. For this reason, the
American Diabetes Association (ADA) recommends a
5% reduction in weight for persons with T2DM who
have obesity or overweight in order to ensure optimal
health [11].

Given the increasing prevalence of diabetes in
Africa, it is important to fully understand the health
state of persons living with the condition. As high-
lighted by the ADA, the weight status of T2DM
patients is an important indicator of their health.
However, to date, no review has systematically synthe-
sized the prevalence of obesity and overweight
among persons with T2DM in Africa. In order to
address this gap in the literature, this review aimed to
identify the prevalence of overweight and obesity
among persons with T2DM in Africa by synthesizing
the results of relevant studies across the continent.
The findings of this review have significant implica-
tions for the development of interventions and poli-
cies aimed at addressing obesity and T2DM in Africa.

Methods

This review was conducted in accordance with the
Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) 2009 guidelines. The protocol
for this review was prospectively registered on
PROSPERO (CRD42022348729) prior to the initiation of
the study.
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Inclusion and exclusion criteria

The following criteria were used for the included studies:
(1) observational studies (cross-sectional, cohort, and
case-control); (2) studies conducted in an African country;
(3) type 2 diabetes patients; (4) body mass index (BMI)
stratified into overweight and obesity according to the
World Health Organization (WHO) standards — overweight
(25-29.9kg/m?) and obesity (>30kg/m? [12]; and (5)
articles published between 2000 and 2022. Studies that
primarily focused on the prevalence of overweight and
obesity among T2DM patients were of utmost priority for
inclusion. However, studies that did not primarily focus
on our outcome of interest but presented data on over-
weight and obesity and met the other inclusion criteria
were added to this review. With respect to the factors
associated with overweight and obesity, studies that
identified a significant association with an adjusted effect
measure and provided the corresponding 95% confi-
dence interval (Cl) were included in this review.

The exclusion criteria were (1) review articles; (2)
articles published in languages other than English; (3)
studies on both type 1 and type 2 diabetes patients
with overweight and/or obesity findings not reported
separately for T2DM patients.

Search strategy

A systematic literature search was conducted on 2
August 2022 to identify studies investigating the preva-
lence of obesity and overweight in relation to Type 2
diabetes mellitus (T2DM) in Africa. The search was lim-
ited to studies published after the year 2000, in order to
ensure that the most up-to-date and relevant studies
were included. The databases used for the search were
PubMed, MEDLINE (via Ovid), Embase (via Ovid), African
Index Medicus (AIM), and African Journals Online (AJOL).
The search strategy was guided by the CoCoPop frame-
work; a widely used strategy for asking questions in
studies of disease prevalence or incidence [13]. The
framework consists of three key domains, the (Co) condi-
tion, (Co) context and (Pop) population of study which
were framed as (‘obesity’, ‘overweight’), (‘Africa’), and
(‘type 2 diabetes mellitus’) respectively. The term
‘prevalence’ was also included in the search strategy.
Medical Subject Headings (MeSH) were blended with the
free texts to balance the sensitivity and specificity of the
search strategy. Boolean combinations (AND, OR, NOT)
of search terms were also applied. In addition to the
electronic search, the reference lists of the retrieved
articles were systematically reviewed to identify any add-
itional relevant studies. The full details of the search
strategy are provided in Appendix 1.
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Screening and selection of studies

The screening and selection of studies were con-
ducted in a systematic manner to ensure the inclusion
of relevant and high-quality studies in this review. The
process consisted of the following steps:

1. Duplicate articles were removed by importing the
retrieved articles into EndNote 20.

2. The remaining articles were uploaded to Rayyan
(https://www.rayyan.ai/), for title and abstract
screening. Articles from AJOL were screened
manually as they could not be uploaded directly
to Rayyan.

3. The titles and abstracts of the articles were
reviewed to identify those that met the inclusion
and exclusion criteria for this review. Articles that
did not meet these criteria were discarded.

4, The full texts of the remaining articles were thor-
oughly reviewed to confirm their eligibility for
inclusion in the review.

Two reviewers (EE and SA) independently con-
ducted the screening process and disagreements were
resolved by consulting the third author (PAD). This
approach ensured that the studies included in the
review met the predetermined inclusion and exclusion
criteria, and that the process was conducted in a thor-
ough and transparent manner.

Data extraction

A pre-designed and standardized data extraction form
was used to systematically retrieve relevant informa-
tion from each study, including the first author’s
name, year of publication, study setting, sample char-
acteristics, study design, and data on overweight and
obesity prevalence and associated factors. To ensure
the consistency and accuracy of the data extraction
process, the form was piloted on a sample of 20 stud-
ies prior to its use in the main study. Additionally, to
further ensure the quality and reliability of the data,
two independent reviewers (EE and SA) performed the
data extraction process, and any discrepancies were
resolved through consensus.

Quality assessment

Two independent reviewers (EE and SA) assessed the
methodological quality of studies to be included in
the analysis. The quality-weighing approach was
adopted in the quality assessment by utilizing the
quality appraisal checklist designed by the Joanna

Briggs Institute (JBI) for cross-sectional studies, case-
control studies, and cohort studies. Studies that had
50% or more ‘Yes' across the quality assessment
parameters were considered low risk.

Data analysis

In this meta-analysis, we employed the meta package
in R statistical software to investigate the prevalence
of overweight and obesity among persons with T2DM
in Africa. To ensure the appropriateness of our ana-
lysis, we only included cross-sectional studies in the
meta-analysis [14]. Given the potential for considerable
variability among the studies included, we utilized the
random-effects model. We used the [* statistic to
quantify the proportion of variability due to hetero-
geneity across studies, with values of 25%, 50%, and
75% representing low, moderate, and high levels of
heterogeneity respectively [15]. To estimate the
pooled prevalence, we employed a generalized linear
mixed model with the logit transformation, as recom-
mended by Warton and Hui [16]. Additionally, we cal-
culated the 95% confidence interval (Cl) for individual
studies and the pooled prevalence using the Clopper-
Pearson interval.

In addition to the overall analysis, a subgroup ana-
lysis was performed to evaluate differences in the
prevalence of overweight and obesity among studies
stratified by geographical area and gender.
Furthermore, we conducted meta-regressions using a
mixed-effects model to investigate sources of hetero-
geneity among studies. The independent variables
considered in the meta-regressions included the pri-
mary focus of the study on obesity/overweight (yes vs
no), study setting (single site vs multisite), BMI assess-
ment (measured vs self-reported), mean time since
diagnosis, mean age, publication year, geographical
region (east vs west vs central vs north vs south),
male-to-female ratio, sampling strategy (probability vs
non-probability), and total sample size. Funnel plots
and Egger’s test were used to assess for publication
bias [17].

Results
Search results

The initial literature search for this review was con-
ducted across four databases (PubMed, Embase,
MEDLINE, and AIM), yielding a total of 1,739 records.
An additional 14 records were identified through AJOL
and manual searches of reference list. Following the
removal of duplicate records, a total of 1,743 articles
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were screened based on their titles and abstracts.
From this pool, 113 articles were eligible for full-text
assessment, with 80 ultimately meeting the inclusion
criteria for this review. The meta-analysis was based
on 74 cross-sectional studies that were included in the
final analysis. The screening process and reasons for
exclusion of articles at each stage are clearly outlined
in Figure 1, providing a transparent and comprehen-
sive overview of the literature selection process.

Characteristics of included studies

The current review synthesizes the findings of cross-
sectional studies (n=74), case-control studies (n=1>5),
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and one cohort study, published between 2004 and
2022. The studies had a combined sample size of
43,631 patients with T2DM. The majority (59.9%) of
participants were females. Except for one study [18],
all the included studies recruited participants from
healthcare facilities. The participants were recruited
from 18 distinct countries across the five geographical
regions of Africa: East (Kenya, Eritrea, Ethiopia, Eastern
Sudan, Sudan, Tanzania, and Uganda), North (Algeria,
Egypt, Libya, Morocco, and Tunisia), West (Ghana,
Guinea, and Nigeria), South (Botswana, and South
Africa), and Central (Cameroon). The majority (47.5%)
of the studies were conducted in East Africa, followed
by West Africa (32.5%).

- Records identified through database Additional records identified through
-§ searching (PubMed=621, AJOL and reference screening (n = 14)
é MEDLINE=263, Embase =700,
'g‘ AIM=155)
%)
= Total (n=1739)
— l l
Duplicates removed
g (n = 10)
=
: l
5
wn
Records screened > Records excluded
n=1743
— ( ) (n=1630)
= Full-text articles assessed for Full-text articles excluded
= eligibility (n = 113) — (n =33)
i)
= e Review article (n=3)
l o BMI misclassified/not defined (n=9)
— e Both T2DM and T1DM (n=5)
Studies included in qualitative e No prevalence data (n=7)
synthesis (n=80) e Non-English article (n=3)
o Inconsistent data (n=2)
= e No full text (n=4)
<
=
é’ Studies included in meta-
analysis (n=74)

Figure 1. PRISMA flow chart.
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Out of the total studies included in the review, only
12 articles specifically focused on the prevalence of over-
weight and/or obesity among T2DM patients [18-29].
The remaining articles provided data on overweight
and/or obesity as an anthropometric or clinical character-
istic of the T2DM patients [30-97]. The mean age, dia-
betes duration, and body mass index (BMI) of the
participants varied across studies, with a range of 38.75-
66.73 years, 4.0-15.0years, and 22.24-33.6 kg/m?, respect-
ively. Of the 41 studies that measured the mean BMI, 36
(88%) found that T2DM patients had a mean BMI range
of 25kg/m? and above. A summary of the characteristics
of the included studies is provided in Table 1.

Quality of included studies

All the included studies had a quality score above
50% with a mean score of 72%. Two authors (EE and
SA) agreed on almost 90% of the methodological
quality of the studies after the independent assess-
ment. Disagreements were discussed and consensus
was attained after consulting the third author (PAD).
The result of the quality assessment is provided as a
supplemental file [Appendix 2].

Prevalence of overweight

Sixty cross-sectional studies provided data on the
prevalence of overweight among persons with T2DM.
The prevalence of overweight ranged from 16.7% [33]
to 73.2% [56]. The pooled prevalence of overweight
was 35.6% (95% Cl: 33.3-38.1). There was a signifi-
cantly high heterogeneity among the studies (* =
94%, p < 0.01) as shown in Figure 2.

Prevalence of obesity

The prevalence of obesity as reported by sixty-eight
cross-sectional studies ranged from 3.7% [36] to 93.3%
[53]. The pooled prevalence of obesity was 25.6%
(95% Cl: 22.2-29.4). There was a significantly high het-
erogeneity among studies (P = 98%, p <0.001) as
shown in Figure 3.

Prevalence of overweight and obesity

Sixty-nine cross-sectional studies provided data on
both overweight and obesity. Of these, only seven
studies presented results for both overweight and
obesity as a single entity. The prevalence of both over-
weight and obesity from the remaining studies was
calculated by simply summing up the separately

reported prevalence data of overweight and obesity.
The prevalence of both overweight and obesity
ranged from 22.8% [36] to 93.6% [56]. The pooled
prevalence of both overweight and obesity was 61.4%
(95% Cl: 57.5-65.3). There was a significantly high het-
erogeneity among the studies (P = 98%, p < 0.001)
(Figure 4).

Subgroup and meta-regression analysis

The individual studies were stratified according to the
five geographical regions in Africa and their respective
overweight and obesity prevalence were pooled. The
prevalence of overweight and obesity was highest
(88.5% [95% Cl: 81.4-93.1]) in Southern Africa as com-
pared to 70.0% in North Africa, 64.0% in Central
Africa, 61.4% in West Africa, and 56.9% in East Africa.
The studies from West and East Africa showed a sig-
nificant level of heterogeneity (> =97%, p < 0.01). In
terms of gender-based comparisons, the prevalence of
overweight and obesity was 65.8% (95% Cl: 59.1-71.8)
among females and 50.1% (95% Cl: 42.7-57.4) among
males. Also, females had 89% more odds of being
overweight and obese compared to their male coun-
terparts [OR 1.89 (95% Cl: 1.62-2.21)].

The results of the meta-regression analyses demon-
strated that geographical regions and sampling strat-
egies significantly influenced the combined prevalence
of obesity and overweight among individuals
withT2DM. Notably, there was a marginal reduction in
between-study heterogeneity to 96.6% after account-
ing for the geographical region where the study was
conducted. Studies conducted in Southern Africa
(Estimate = 1.76, SE = 0.35, p<0.0001) and North
Africa (Estimate = 0.59, SE = 0.30, p =0.048) reported
significantly higher prevalence as compared to those
from East Africa. Additionally, studies that employed a
probability sampling strategy reported a lower preva-
lence of obesity and overweight compared to those
that utilized a non-probability sampling strategy
(Estimate =—0.72, SE = 0.22, p=0.0013). A summary
of the meta-regression of the prevalence of over-
weight and obesity among T2DM patients can be
found in Appendix 3.

Publication bias

There was an asymmetrical distribution of the funnel
plot for overweight, obesity, and both overweight and
obesity which implies a publication bias among stud-
ies. Statistical evidence of publication bias was further
confirmed with Egger's test with p-value of 0.0010,
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Table 1. Continued.

Both
overweight

Overweight/

Overweight ~ Obesity and obesity
prevalence

Mean

Mean T2DM
duration + SD

Mean
age +SD

57.3+10

Female

Sample

obesity as

prevalence  prevalence

BMI+SD

sample

size

Study design primary focus

Country

First author (year)

25.6 64.5

389

77
135

121

258

No

Cross-sectional
Cross sectional

Nigeria

5] Akande (2007)

[9
[2

18.6 58.5

39.9

M 25.6
F 271
M 26 +6.1

NR

NR

Yes

Nigeria

6] Fasanmade (2007)

20.4 48.7

283

M3.71+£23

M 62.1+12.2

70

113

Cross-sectional No

Nigeria

[96] Adediran (2007)

F 2732+57
M 257 +4.6
F 28.2+6.2

F3.92+3.6

F60+115

NA

32.0

NR

M 42+40

55.0+9

77

109

No

Zimbabwe Cross-sectional

[97] Mkuyana (2004)

F 53445

SD: Standard deviation; BMI: Body Mass Index; NR: not reported; NA: Not available; M: Male; F: Female.
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0.0120 and <0.001 for overweight, obesity, and both
overweight and obesity respectively. The funnel plot
for overweight, obesity, and both overweight and
obesity and results from Egger’s test can be found in
Appendix 4.

Factors associated with overweight and obesity

Six studies met the eligibility criteria for this review,
and all provided adjusted effect measures in the form
of odds ratio (OR) [19-22,24,29]. A total of 19 factors
were identified as being significantly associated with
overweight and obesity among patients with T2DM.
The factors are grouped under three categories: socio-
demographic factors (gender, age, place of residence,
employment, education level, average monthly incom-
e/economic status, and family history of overweight
and obesity); behavioral factors (smoking history, alco-
hol intake, physical activity/walk/exercise, attempt to
lose weight through exercise, weight management
plan, diet, and counselling for weight reduction); and
clinical factors (triglycerides, T2DM comorbidity/com-
plication, abdominal/central obesity, T2DM duration,
and T2DM treatment). A summary of all the factors
associated with overweight and obesity is presented
in Table 2.

Sociodemographic factors

Gender, place of residence, and economic status were
identified as the most significant sociodemographic
factors associated with overweight and obesity in
T2DM patients. With respect to gender, the findings of
three studies [20,21,24] revealed that females were
more likely to be overweight and obese than their
male counterparts. The adjusted odds ratios (AOR) for
obesity among female T2DM patients ranged from
(AOR 2.5 [95% CI: 1.5-4.3]) [24] to (AOR 3.0 [95% ClI:
1.6-5.7]) [20].

Two studies also found a significant association
between place of residence and overweight and obes-
ity in T2DM patients [19,22]. In both studies, patients
living in urban areas had higher odds of being over-
weight and obese compared to those residing in rural
areas. Specifically, Abdissa et al.'s study [19] reported
that T2DM patients living in urban areas were almost
twice as likely to be overweight and obese (AOR 1.8
[95% Cl: 1-3]) while Kiros et al.’s study [22] found that
the strength of association was even greater, with
T2DM patients in urban areas being more than three
times as likely to be overweight and obese (AOR 3.4
[95% Cl: 1.26-9.4]).
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Figure 2. Forest plot of the pooled prevalence of overweight among type 2 diabetes patients in Africa.

Two studies identified a significant association
between overweight and obesity and economic status
or average monthly income (AMI) in T2DM patients
[19,21]. Both studies found that the odds of being over-
weight and obese increased with higher economic status
or AMI. One study reported that T2DM patients with
higher income were more than twice as likely to be

overweight and obese as compared to those with lower
income (AOR 2.10 [95% Cl: 1.452-2.994]) [21]. The other
study reported an even stronger association, with T2DM
patients with AMI > 589 United States Dollars (USD)
having more than three times the odds of being over-
weight and obese as compared to those with AMI below
58.9 USD (AOR 3.4 [95% Cl: 1.8-6.7]) [19].
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Figure 3. Forest plot of the pooled prevalence of obesity among type 2 diabetes patients in Africa.

Behavioral factors

Several studies investigated the relationship between
physical activity, obesity, and T2DM. The findings sug-
gest that T2DM patients who engaged in less physical
activity were more likely to be overweight or obese.
For example, Abdissa et al. found that T2DM patients
who did not exercise were twice as likely to be obese
as compared to those who engaged in active exercise
(AOR 2.1 [95% ClI: 1.2-3.5]) [19]. Similarly, Kiros et al.

found that T2DM patients who engaged less in vigor-
ous activity were four times as likely to be overweight
(AOR 4 [95% Cl: 1.19-13.8]) [22]. However, Mogre et al.
found that T2DM patients who exercised with the
intention to lose weight were more than twice as
likely to be overweight and obese as compared to
those who did not exercise (AOR [2.4 95% Cl: 1.2-4.9])
[29]. This finding may be because, although the
patients exercised, their level of commitment to other



706 (&) E.EKPORET AL

Events par 100

Skudy Casss  Tobal Prevalence {7 BEY Tl Welght abssrvabicng

Sinamany ol al 2022 125 258 424 (422 ha. T 1.8% =

Blizusiseiin o al | {2027F) 173 34 559 [a%4; 80.T) 15% -

itk wned Rdngayws (2057) =R -] TET [Taa 82T 15% -

e of &l (202 BOZ  1amE 513 |58 T,63.8] 1.0% L

St il il | [HO22H 158 b+ 491 435 547 1558 —

Abwpdteds 49 &l | {202F) a0 LR ] S50 |40 3 84 3 15% il

Abarn il &l (202 e -] FRE B IET] 15% -

Livwazdor ol sl | {2027 Lin] e &S 5 (400 66.0] 15% i

Jiwwid at al | (AN =1 o E53 |47.8 883 14% ———

Wl o ol | [FO22 1F% £rd EAE S G0 1.5% -

Fssiech nl ad, {20E1) 2Ty BT TAD BAE TRT]  15% .-

Eenhem af all | (20210) 124 . EE] 42T 280 45 5] 1 5% =i

Wersaf &l al, (FO21) 133 M5 E4% |4T.H 808 158% —i—

i ol @l (2001} 200 bl ] SS4 S5 1; ga8| 155 -

Do st al, (20215 21% 2mM 723 [T4.0 B4.0) 1.5% ~m-

Saarsin ol &l (20217} 1| 2 Gro EHLY, T3] 1.5% -

Abwkson ol @l {2031) 121 2 T 3.1 418 15% -

i ot e, (2130000} bod T3S BRIl a5Y) 18k -

O it al, (020 240 285 823 |57 3, a7 .2 1.5% .-

Faega ol &l (2000} 124 330 3ra 333 430 15% —-

Taachist e {20200 134 4 MMa T3 34 158% L

il dred Thrseega (20040 ) 175 48 VOB 5 T 15% —-—

Alkcnba and Berhen (2020 203 20 NG D D] 14% -

POt P ol i 0 i ] Tr4 |re as54 14% —ill—

Auhiln ol ml, (2000) 1y e A4 ML, 500w 1.5 -

A il &l (M0 w0E s MET R4 33 5% -

Motamed ot al, [Z019) 04 fo0 BED [TH3 600 14% ——

Blalio-Oversi o al, (2019) #1033 BSZ [5OT 704] 15% -

Earmu ef ol _ (2010) 120 151 Ta s [F2u a5 14% il

Aniokon of al | (2015 127 Y40 S0 T |86 05.0) 1.3% —m-

Ko ol (20199} 146 308 08 [A5T. 801 1.5% .-

Asamcah-Bosreng ol al, (0195 @515 15271 427 @MID 435 16% ®

Gazmwa ot al (2301 L] Ba B4 020 14% -

Blakoke of all | (2015 168 3 417 36T, 405 1.5% ~l-

Fabadu o al | (0105 o I S5 BF A HE] 15 —m-—

Fasima s Fahman, (20495) 148 B2 B13 [T4%B0T] 15% -

Btk ol al, [2008) LU ] BOO PAXAS8T) 15% ——-

Wokde of al, {2018] 143 3 419 66, AT4]  15% -

Balogun o al, (2018) T oD SEE G5 ATE  16% -

Furry et al_[2010) 44 50 B0 [FET.ESS  1Im —=

Dimfraddn of al_ (2017) 103 27 BS0 [ToT, 604) 1558 .-

DR et il 201 TH 18 23 I O L R 1 8% —

it ol il (207 7) o1 a7 S5 [ E3I] 15 —a—

Akl al G207 a2 137 S WLE eI 18% -

Febwvanai o al, [(2017T) Litt ) 118 BEO 480 a7.0 1.5% i

Chose e Blascksn (3018} 258 280 1.1 [BFY, e 14% =

Hiabtaesenid of al, (FO16) 132 204 00 [438, 507 15% -

Mlogre ol ad | (2078 222 ATa ST 530,837 15% -

Elficeroamia =t ol (20105 1 B0 611 [5B34 08.3 1.5% -

Aatediki ot al | (A018) T8 7T BO4 [T1.1,878| 14% ——

Coiaf ok al | (2015) Wy 2 TOF P TEO] 5% -

Agderay of al, (AO15F 1 I G0 |BEA BT 4% -

Caman et al (Z014) 231 1267 182 #1208 10% =

Paion o el , (2004 1727 M8 789 2 B4 15W .-

Karruhatren and Charess (2004) 26 Aka LA S4Xall 15 -

Pt il il , {30V 4) a4 e 20 258 389 15% —-—

Byt ot 8l (2013) 1B 340 527 403, 5090] 15 -

CHcafoe e ORI {20 ) 140 233 B01 |53 5 88.4| 158%

Bertaho o &, (207F) i ] TR oot Tral 15% -

Aoguh of al, (2014) =T R 430 18 54T 14% ow

Daba o all | G200 S (] 520 (a2 827 14% R

Elmaaean and Alwrssd | 200E) 138 240 557 [48.8; 81.5] 15% ~i

Ayt ol @l {2000 TRl 45T A0 G44) 15% -

Choskeom of al, (2007] E T T 487 LA 5600  15% -

Adaiinch ol al | {2007) T8 P} B 5 |55 3 T30 15% — -

Fassnmado snd Olobadoo (2007) 151 258 As (B2 048] 15% .

Audeiran of al_ (2007 55 113 48T [A02 58 3| 1.5% ——

Ramsdam aMects modsl 36541 814 [67.5; B5.3] 108.0% R e e LR
1] 0 48 @0 &b 100

Heterogenety = 0% T = paems p =0 Provmbenos (%)

Figure 4. Forest plot of the pooled prevalence of both overweight and obesity among type 2 diabetes patients in Africa.

weight reduction modalities was suboptimal. In fact, it
is worth noting that in the same study, T2DM patients
who had a weight management plan were more likely
to be obese.

One study identified a significant association
between smoking and obesity with adjusted effect

measure. The result revealed that T2DM patients who
smoked were more than three times as likely to be
obese as compared to those who have never smoked
(AOR 3.5 [95% CI 1.4-8.9]) [24]. Similarly, a significant
association between overweight/obesity and alcohol
intake was identified in only Kiros et al's study.
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Table 2. Summary of the factors associated with overweight and obesity among T2DM patients in Africa.

N studies Author Factors Significant responds Adjusted results OR (95% Cl)
Sociodemographic
3 [21] Tino Gender Male 0.45 (0.340-0.593)
[20] Bizuayehu Female 3.0 (1.6-5.7)
[24] Adeniyi Female 2.5 (1.5-4.3)
2 [19] Abdissa Place of residence Urban 1.8 (1-3)
[22] Kiros Urban 3.4 (1.26-9.4)
2 [19] Abdissa Economic status AMI >58.9 USD 3.4 (1.8-6.7)
[21] Tino Middle income 1.83 (1.320-2.550)
Upper income 2.10 (1.452-2.994)
1 [24] Adeniyi Employment Unemployed 23 (1.2-4.5)
1 [21] Tino Age 65+ 0.52 (0.353 to 0.770)
1 [24] Adeniyi Education Secondary 3.7 (1.8-7.6)
Tertiary 6.2 (1.7-23.2)
1 [19] Abdissa Family history of overweight or obesity Positive family history 1.9 (1.1-3.4)
Behavioral
1 [24] Adeniyi Smoking Yes 3.5 (1.4-8.9)
1 [22] Kiros Alcohol intake Yes 2.9 (1.5-5.5)
2 [19] Abdissa Physical activity/exercise Inactive 2.1 (1.2-3.5)
[22] Kiros Inactive 4 (1.19-13.8)
1 [29] Mogre Attempt to lose weight through exercise Yes 24 (1.2-49)
1 [29] Mogre Weight management plan Yes 3.1 (1.6-6.2)
1 [22] Kiros Diet Poor dietary intake 8 (4.02-15.5)
[21] Tino Rare intake of fruits and vegetables 0.66 (0.475-0.921)
1 [29] Mogre Counselling for weight reduction Yes 3.8 (1.9-7.6)
Clinical
1 [21] Tino T2DM treatment Dual therapy 2.17 (1.024-4.604)
1 [29] Mogre T2DM duration >5years 0.5 (0.3-0.9)
[22] Kiros 3-6 years 2.8 (1, 7.85)
1 [20] Bizuayehu Triglycerides >200 mg/dI 3.6 (1.6-8.3)
[19] Abdissa T2DM comorbidity/complication Hypertension 2.4 (1.4-4)
[21] Tino Hypertension 1.70 (1.264-2.293)
Peripheral neuropathy 1.40 (1.039-1.834)
2 [22] Kiros Abdominal/central obesity Present 3.4 (1.64, 6.91)
[29] Mogre Present 5.6 (3.3-9.6)

N: Number of studies; AMI: Average monthly income; USD: United States Dollar.

The results revealed that T2DM patients who drink
alcohol were almost three times likely to be over-
weight as compared to those who do not drink alco-
hol (AOR 2.9 [95% ClI: 1.5-5.5]) [22].

Clinical factors

Results from this review indicate that T2DM-associated
comorbidities and complications, such as hypertension
and peripheral neuropathy, have a significant associ-
ation with overweight and obesity. Specifically, the
odds of overweight and obesity among T2DM patients
with hypertension (referred to as abnormal or high
blood pressure in some studies) ranged from (AOR
1.70 [95% Cl: 1.264-2.293]) [21] to (AOR 2.4 [95% ClI:
1.4-4]) [19]. Furthermore, T2DM patients with periph-
eral neuropathy were found to be more likely associ-
ated with overweight and obesity as compared to
those without this complication (AOR 1.40 [95% ClI:
1.039-1.834]) [21].

Additionally, two studies found a significant associ-
ation between overweight and obesity and abdomi-
nal/central obesity in two studies [22,29]. Both studies
found T2DM patients with abdominal/central obesity
to be more likely associated with overweight and

obesity, with the strength of association ranging from
(AOR 3.4 [95% Cl: 1.64-6.91]) [22] to (AOR 5.6 [95% Cl:
3.3-9.6]) [29].

Furthermore, Tino et al. [21] explored the associ-
ation between overweight and obesity and diabetes
treatment or therapy. The study found that T2DM
patients on dual therapy (two antidiabetic medica-
tions) were significantly more likely to be overweight
and obese. The authors further discussed that the
high odds of overweight and obesity in this popula-
tion may be attributed to the weight-gaining side
effects of certain medications, specifically thiazonline-
dione and sulphonylureas when coupled with insulin.

Discussion

To the best of our knowledge, this systematic review
and meta-analysis is the first of its kind to present evi-
dence on the extent of overweight and/or obesity
prevalence among persons with T2DM in Africa. This
review is also novel in extensively exploring the fac-
tors associated with overweight/obesity among per-
sons with T2DM in Africa.
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Results from our meta-analysis revealed that the
prevalence of overweight and obesity among T2DM
patients in Africa was 35.6% and 25.6% respectively,
while the overall prevalence of both overweight and
obesity was 61.4%. This finding is consistent with the
belief that larger body size is commonly perceived as
a marker of good health and wealth in Africa, which
can act as a barrier to weight reduction practices [98].
In developed countries, higher obesity and overweight
prevalence among T2DM patients have been reported.
The prevalence rates can be as high as 78% in France
[99] and over 85% in the United Kingdom [100] and
the United States of America [101]. Given that Africa is
projected to be the most urbanized continent by 2025
[102], it is likely that future studies will record a higher
prevalence of overweight and obesity in Africa as
compared to developed countries. Therefore, it is
essential to implement weight reduction interventions
in Africa in a timely manner. Generally, there is a lack
of strictly enforced policies on nutrition regulations
and marketing in most African countries, and this pre-
dispose the population to unhealthy eating habits,
which in turn increases the risk of overweight and
obesity [23,103].

Furthermore, we observed variations in the preva-
lence of overweight and obesity across the five geo-
graphical regions of Africa, with the highest rates
observed in Southern Africa (88.5%) and the lowest in
East Africa (56.9%). This variation may be attributed to
factors such as differences in urbanization transition
across the regions, cultural influences, access to
healthcare, genetics, and food security.

We found that females were more likely to be over-
weight and obese compared to their male counter-
parts. This is partly attributed to their hormonal and
body composition, preference for large body size, con-
sumption of foods with high sugar contents, [104] and
high food craving score [105]. Also, from the scope of
Africa’s socio-cultural practice, females’ dietary plan
and physical activity levels are modeled in a manner
that increases their weight to make them look attract-
ive to their groom [106]. Additionally, individuals living
in urban areas and those with higher economic stand-
ing were found to be more likely to be overweight
and obese, which may be linked to the adoption of
western lifestyles and increased consumption of
energy-dense foods [19,107].

The ADA emphasizes the importance of weight
management in managing T2DM and recommends
adopting a healthy lifestyle, such as regular exercise,
increased intake of fruits and vegetables, limited alco-
hol intake, and avoiding sugar-sweetened beverages

[11]. Consistent with the ADA guidelines, we found
that T2DM patients who took alcohol, engaged in less
physical activities, regularly took soft drinks, and had a
poor dietary intake were more likely to be overweight
and obese. However, we also found an unexpected
association between regular consumption of fruits and
vegetables, weight management planning, and weight
reduction counseling and overweight/obesity among
T2DM patients. This contrasting pattern may be due
to poor adherence to weight reduction modalities. It
is worth noting that these factors were explored with
cross-sectional study design which are inappropriate
in establishing causal relationships [14]. This may also
contribute to the contrasting patterns observed.

Our findings on the clinical factors associated with
overweight and obesity reveal that several elements,
including hypertension, central obesity, and high tri-
glyceride levels, are well-established to have a com-
mon relationship with these conditions. These are all
clinical parameters of metabolic syndrome and are fre-
quently observed among patients with T2DM [108].
The increased risk for hypertension among individuals
with obesity is believed to be mediated by the activa-
tion of the sympathetic nervous system, increased
insulin resistance, and the release of adipokines [109].
Additionally, our study identified that T2DM patients
with peripheral neuropathy were more likely to be
obese. This is in line with previous reports from out-
side Africa, which have found that T2DM patients with
peripheral neuropathy have higher body mass index
(BMI) values [110]. Furthermore, our study revealed
that having central obesity was associated with gen-
eral obesity, which is in agreement with the well-
established contemporary relationship between these
two conditions.

Strengths and limitations

The major strength of this review lies in its novelty as
it serves as a benchmark for future studies on the
same subject in Africa and beyond. Also, the use of
only cross-sectional studies in the meta-analysis
ensured robustness of the results since cross-sectional
studies are most appropriate for prevalence studies.
Almost all the included studies recruited the patients
from the health facility, thereby ensuring that the
overweight or obesity data were measured rather than
self-reported. Despite the objectivity of overweight or
obesity data from the facility-based studies, the gener-
alization of our results seems tentative since vast
majority of type 2 diabetes patients outside the facility
were not captured. Moreover, our analysis identified a



significant publication bias among the included stud-
ies, which may have led to an underestimation of the
true effect size of the prevalence of overweight and
obesity among T2DM patients in Africa. Future
research should aim to control for this bias in order to
obtain a more accurate and precise estimate of the
true effect size. Although studies from all the five geo-
graphical areas in Africa were captured, some areas
were highly underrepresented with limited articles.
There was much variation in the characteristics of the
studies which may have led to the high heterogeneity
of the results. Non-English articles, and access-
restricted articles were excluded, therefore there is the
possibility of missing some vital studies which may
have been valuable for this review.

Recommendations

Considering the serious sequelae associated with
obesity and T2DM, more research especially those
employing large-scale epidemiological approaches
with a representative sample are needed to obtain an
in-depth understanding of overweight and obesity
among T2DM patients. Nevertheless, our findings pre-
sent a serious public health concern with implications
on the growing burden of chronic diseases in Africa.
Hence, a cutting-edge intervention is required to miti-
gate the existential threat imposed by diabetes and
obesity. This intervention should be contextually
appropriate to the African setting by considering
African traditional values that inform decisions for
weight control.

Our findings on the factors associated with over-
weight and obesity had some patterns of inconsist-
ency with the global literature. This is partly due to
the cross-sectional study design used by the included
studies in assessing the causal relationship. Future
research should therefore utilize more robust designs
such as cohort studies and random control trials to
explore the factors associated with overweight and
obesity among T2DM patients.

Given the likelihood of overweight and obesity
prevalence among T2DM patients with weight man-
agement plan and weight reduction counselling, the
level of adherence to weight management modalities
is quite questionable. It is crucial that future research
should explore the context of weight management
plan, weight reduction counselling, and their effective-
ness in overweight and obesity management among
T2DM patients in Africa. The level of adherence to
weight management modalities should be comprehen-
sively investigated. As a matter of fact, health
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providers’ interventions towards weight reduction
should take an iterative approach to enforce patients’
adherence to weight management plans and thus,
help achieve and sustain desired outcomes.

Conclusion

This review identified a high prevalence of overweight
and obesity which transcend across the geographical
areas of Africa. Notwithstanding the generality of high
prevalence of overweight and obesity, some subsets
of T2DM patients such as females and those living in
urban areas were more likely to be overweight and
obese. Hence, it is imperative that public health inter-
ventions should target these subgroups to enhance
cost-effectiveness.
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