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Abstract

Background Although obstructive sleep apnea affects people all across the world, there is limited information about
the conditions in developing countries, notably in Africa. This study was conducted to address the aforementioned
gaps by assessing the prevalence and determinants of obstructive sleep apnea risk among patients with type 2
diabetes mellitus in Africa.

Methods To strengthen the credibility and transparency of the study the Preferred Reporting ltems for Systematic
Reviews and Meta-Analysis Protocol (PRISMA—P 2015) guideline were utilized for the review. Two independent
reviewers searched electronic databases such as PubMed, Science Direct, and African Journal Online. The researchers
used Microsoft Excel for initial data import and STATA software for statistical analysis. Cochran’s Q test was used to
assess the presence of significant statistical heterogeneity I? statistic also used to quantify the degree of heterogeneity.

Results Electronic searches produced a total of 1072 papers. The study estimates that the pooled prevalence of

OSA risk among patients with type 2 diabetes mellitus in Africa is 41.13% (95% Cl: 17.95-54.30, I> = 89.4%). There was
significant heterogeneity among the selected studies (Q test P<0.001) and I (> = 89.4%). Hypertension (AOR=4.07,
95%Cl: 2.84, 5.81), being male (AOR=3.06, 95%Cl: 0.97, 9.62), body mass index of >30 kg/m2 (AOR=3.05, 95%Cl: 0.86,
10.83) and neck circumference of 40 cm (AOR=28.55, 95%Cl: 4.83, 15.12) were factors associated with obstructive sleep
apnea risk among patients with type 2 diabetes mellitus.

Conclusions The study found a high prevalence of high-risk obstructive sleep apnea risk among patients with

type 2 diabetes mellitus. Male gender, body mass index of > 30 kg/m? (obesity), neck circumference of >40 cm and
comorbid hypertension were significantly associated with obstructive sleep apnea risk among the study participants.
The study emphasizes the importance of integrating obstructive sleep apnea screening and evaluation procedures
into routine follow-up care for patients with type 2 diabetes mellitus.
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Background

Diabetes is a major cause of death and disability, with
1.5 million deaths directly attributed to the disease each
year Gouda et al. 2019. According to the International
Diabetes Federation (IDF), 24 million adults in Africa
were estimated to be living with diabetes in 2021. A 129%
rise in diabetes cases in Africa by 2045, bringing the
number from 24 million to a projected 55 million, is a
serious public health concern Cho et al. 2018. Type 2 dia-
betes as the major contributor to diabetes-related deaths
and disability Ogurtsova et al. 2022. Chronically high
blood sugar levels can harm nerves and blood vessels
throughout the body, increasing the risk of major health
complications such as heart disease, stroke, renal failure,
blindness, and amputations Herman 2017.

Sleep disturbance can have a major impact on the
upper airway muscles and the neurotransmitters that
govern them, contributing to sleep apnea and other
breathing disorders Zielinski et al. 2016; Eban-Rothschild
et al. 2018. Sleep-disordered breathing (SDB) events are
categorized based on the cause and presence of airflow
during apneas (pauses in breathing). Obstructive sleep
apnea (OSA) is indeed the most common type of sleep-
disordered breathing (SDB). It is characterized by upper
airway collapse, occasional hypoxia, and sleep fragmen-
tation Sateia 2014. Obstructive sleep apnea (OSA) is a
major public health concern on a global scale, impacting
a vast number of people. Obstructive sleep apnea (OSA)
can have a wide range of negative health consequences
due to the repeated cycles of oxygen deprivation and
sleep disruption it causes Benjafield et al. 2019; Young et
al. 2009. People with type 2 diabetes (T2DM) are at a sig-
nificantly increased risk of developing obstructive sleep
apnea (OSA) Aronsohn et al. 2010.

Intermittent hypoxemia, a hallmark feature of OSA,
plays a significant role in the development of insulin
resistance in people with T2DM. Punjabi et al. 2002.
Untreated Obstructive Sleep Apnea [OSA) can have a
wide range of negative health consequences Marshall et
al. 2008. The likelihood of death or cardiovascular disease
in persons with OSA is exactly 2.5% and 4.5%, respec-
tively Lee et al. 2013. During OSA episodes, the body
experiences oxygen deprivation and disrupted sleep. This
activates the body’s stress response, causing inflamma-
tion and elevated blood pressure Siwasaranond and Nim-
itphong 2018.

According to previous studies conducted around the
world, OSA is associated with advanced age Kalakattawi
et al. 2017, male gender Viswanathan et al. 2017, large
neck circumference Edmonds and Gunasekaran 2019;
Saad et al. 2019, high body mass index Amin et al. 2017;
Foster et al. 2009, increased waist circumference Foster
et al. 2009, high waist-to-hip circumference ratio Lim et
al. 2014, dyslipidemia Silva and Brito 2021, hypertension
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Schober et al. 2011, physical inactivity Monico-Neto et al.
2018, smoking Saad et al. 2019, and alcohol consumption
Simou et al. 2018.

Although OSA affects people all across the world, there
is limited information about the conditions in developing
countries, notably in Africa. This study was conducted to
address the aforementioned gaps by assessing the preva-
lence and determinants of OSA risk among patients with
type 2 diabetes mellitus in Africa.

Materials and methods

Protocol design and registration

To strengthen the credibility and transparency of the
study the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis Protocol (PRISMA—P 2015)
guideline were utilized for the review Shamseer et al
2015 (Supplementary file). This systematic review and
meta-analysis is registered in PROSPERO with the refer-
ence number CRD42024568823.

Eligibility criteria

The review includes all peer-reviewed papers that
employed a cross-sectional study design to identify
obstructive sleep apnea risk and associated factors in
patients with type 2 diabetes, and studies published in
English. The review excluded articles that were case
series, had a questionable definition of risk of obstructive
sleep apnea, or did not give quantitative information on
obstructive sleep apnea outcomes.

Data sources and searching strategy

Two independent reviewers (WCT and SSW) searched
electronic databases such as PubMed, Science Direct, and
African Journal Online for works published between Jan-
uary 1 2010 and December 31 2024. In addition Google
Scholar was used to search additional relevant articles for
the review. For studies with unavailable full texts, con-
tacted and asked the primary authors by email. The refer-
ence lists of previously uncovered studies were searched
for further articles. The search results were managed
using EndNote X7 software. Similarly, the entire text of
the chosen articles was thoroughly examined in light of
the inclusion criteria.

Study selection

All citations discovered by the search strategy were
exported to EndNote software version X7 (Thom-
son Reuters, New York, NY), where duplicates were
removed. Two independent reviewers (WCT and SSW)
assessed the remaining citations’ titles and deleted ineli-
gible papers. Prior to data extraction, the whole texts
of selected publications were obtained and rigorously
reviewed to guarantee their eligibility. The analysis relied
on data from articles that met the inclusion criteria.
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Data extraction and quality assessment

Two independent reviewers (WCT and SSW) carried
out the abstract and full-text reviews, as well as data
extraction, using a standardized data abstraction form
established on an MS-Excel sheet based on the order of
information required from primary studies. Articles hav-
ing methodological errors or insufficient reporting of
results in the full text were excluded from the analysis.
The data extraction format included the primary author’s
name, publication year, country, outcome measuring
method, response rate, sample size, and prevalence of
OSA risk. The differences between the two reviewers
were resolved through discussion. Two authors (AMZ,
and YAF) assessed the quality of the included studies
using the Johanna Briggs Institute (JBI) quality evaluation
checklist Institute 2017. The components of the JBI qual-
ity assessment checklist consists of the following nine
items:

1. Pattern Body: Was the study design appropriate for
the research question and target population (African
T2DM patients in this case)?

2. Sample: Were participants selected in a way that
represents the target population and minimizes bias?

3. Sample Size: Was the number of participants in the
study large enough to draw reliable conclusions?

4. Concepts: Were the key concepts of interest (e.g.,
OSA, T2DM) clearly defined by the study?

5. Record Evaluation: Were the methods used to collect
data from participants reliable and consistent?

6. Identification of the condition: Were valid methods
used to diagnose OSA in the study?

7. Measurement: Were the same methods used to
measure relevant variables (e.g., sleep apnea severity)
for all participants?

8. Statistical Analysis: Were appropriate statistical
methods used to analyze the data and draw
conclusions?

9. Response Rate: Was the proportion of participants
who completed the study high enough to ensure
reliable findings? Each question is scored as 0 (not
reported or unacceptable) or 1 (yes). The total score
ranges from O to 9. Studies are categorized as low
quality (0—4), medium quality (5 —6), or high quality
Sateia 2014; Benjafield et al. 2019; Young et al. 2009
based on their total score.

Outcome measurement

The primary focus of the review is to determine the
pooled prevalence (overall percentage) of OSA risk
among patients with type 2 diabetes mellitus in Africa.
Risk of obstructive sleep apnea was defined as Yes to
5-8 questions, or Yes to 2 or more of 4 STOP questions
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combined with male sex, or Yes to 2 or more of 4 STOP
questions combined with BMI>35 kg/m? or Yes to 2 or
more of 4 STOP questions combined with neck circum-
ference>40 c¢cm based on STOP-Bang questionnaire or
obstructive sleep apnea defined as a syndrome diagnosed
with a positive berlin score in at least two of the three
categories based on berlin questionnaire. The STOP-
bang questionnaire, used to evaluate the risk of OSA It
includes STOP (S: Snores loudly, T: Tired or drowsy dur-
ing the daytime, O: Observed apnea, P: Pressure — ele-
vated blood pressure, and the BANG (B refers BMI, A
for Age, N for Neck circumference, and G for Gender).
For every question, answering “Yes” ratings 1, and a
“No” reaction ratings 0. The general rating of the docu-
ment stages from 0 to 8, and sufferers had been classified
for OSA threat in line with their corresponding scores
Chung et al. 2016; Saleh et al. 2011.

Statistical analysis

Testing for heterogeneity

The researchers used Microsoft Excel for initial data
import and STATA version 11 software for statistical
analysis. Cochran’s Q test was used to assess the pres-
ence of significant statistical heterogeneity. I* statis-
tic also used to quantify the degree of heterogeneity. A
p-value less than 0.05 indicates that the observed vari-
ability is unlikely to be due to chance alone Higgins et al.
2003. Heterogeneity had taken low heterogeneity (I* <
25%), moderate heterogeneity (25% < I* < 75%) and high
heterogeneity (I* > 75%) Cumpston et al. 2019; Huedo-
Medina et al. 2006. Given the anticipated heterogeneity,
a random-effects model was used. This model acknowl-
edges that the included studies are a sample of a larger
population and accounts for the variability between
them. The model is more suitable for estimating the over-
all prevalence when significant heterogeneity is present
Borenstein et al. 2010. Subgroup analysis was done based
on sampling procedure to compare the prevalence esti-
mates within each group Sensitivity analysis was also
undertaken to assess whether there is influential indi-
vidual studies that are significantly impacts the combined
results. Meta-regression analysis was also done to statis-
tically examining whether study characteristics influence
the reported prevalence.

Publication bias assessment

A graphical funnel plot tool was used to visually assess
publication bias. In addition a statistical test that helps to
quantify the likelihood of publication bias was utilized. A
statistically significant p-value (less than 0.05) with Egg-
er’s test indicates potential bias.
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Result

Study selection

Figure 1 shows the flow chart and selection technique
for calculating the pooled prevalence of OSA risk among
type 2 diabetic patients. Electronic searches produced
a total of 1072 papers. These include 60 from PubMed,
30 from Science Direct, 941 from Google Scholar, and
41 from the African Journal Online. Approximately 852
duplicate articles were removed, and an additional 140
publications were rejected because they did not address
the research topic. The full-text of the remaining 80
papers was reviewed for eligibility and quality. Further-
more, an item was rejected because the outcome variable
was incorrectly supplied. Finally, only ten studies on the
prevalence of OSA risk were reviewed (Fig. 1).

Overview of included studies

The current study included 10 original articles published
until May 5, 2024, and a total of 2075 study participants.
Three articles were obtained from Ethiopia Alemayehu
et al. 2022; Abdissa 2020; Worku et al. 2023, Two from
Nigeria Umoh et al. 2020; Obaseki et al. 2014, Three from
Egypt Embarak et al. 2019; Agha et al. 2019; Sweed et al.
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2023, and the remainder from Benin and Kenya Ade et
al. 2021; Sokwalla et al. 2017. All the investigations were
published in peer-reviewed journals. The first study was
published in 2014 Obaseki et al. 2014, while the most
recent study was released in 2024 Umoh et al. 2020. The
included studies had sample sizes ranging from 42 to 383
people. All of the examined studies employed an insti-
tutional-based cross-sectional study design. The higher
prevalence of OSA risk (60%) was observed in Egypt
research Embarak et al. 2019, whereas the lowest preva-
lence from Benin Ade et al. 2021 (Table 1).

Quality appraisal
The JBI quality rating criteria designed for analytical
cross-sectional research were used (Supplementary file).

Meta-analysis

Pooled estimates of obstructive sleep apnea

The study estimates that the pooled prevalence of OSA
risk among patients with type 2 diabetes mellitus in
Africa is 41.13% (95% CL: 17.95-54.30, I = 89.4%). The
I* statistic (I* = 89.4%) suggests significant heterogene-
ity among the studies included in the analysis. Due to

Number of articles
excluding on reading titles
(n=140)

Studies not focused on
DM patients (n=27)

Studies out of Africa
(n=43)

=
g Records identified through database
<
9% searching (n=1072)
=
Q
=
20 Records after duplication removed
'§ (n=220)
5
%)
> Number of full text articles
= assessed for eligibility (n=80)
b
o
= Number of articles included in
(0]
B the review (n=10)
Q
=)

Fig. 1 PRISMA flow diagram for a systematic review and meta-analysis of prevalence and associated factors of obstructive sleep apnea risk among pa-

tients with DM in Africa (N=10).
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Table 1 Overview of included studies in the systematic review and meta-analysis of the prevalence of obstructive sleep apnea risk
among patients with type 2 diabetes mellitus in Africa (N=10)

Author name Pub year Country Sampling technique Sample size Prevalence Questionnaire used
Wondie et al. 2022 2022 Ethiopia purposive 204 422 Berlin
D. Abdissa 2020 2020 Ethiopia consecutive 253 455 STOP BANG
Sokwalla et al. 2017 2017 Kenya consecutive 245 44 Berlin
Worku et al. 2023 2023 Ethiopia systematic random 335 3197 STOP BANG
Obaseki, et al. 2014 2014 Nigeria consecutive 117 27 Berlin
Serge Ade et al. 2021 2021 Benin systematic random 383 14.1 STOP BANG
Mohammed A. et al. 2019 2019 Egypt consecutive 42 10.61 STOP BANG
Embarak et al. 2019 2018 Egypt consecutive 110 60 STOP BANG
Umoh et al. 2020 2020 Nigeria consecutive 327 49.5 Berlin
Sweed et al. 2023 2023 Egypt consecutive 59 78 STOP BANG
Pub %
Author Year ES (95% Cl) Weight
1
Wondie et al 2022 —_— 42.20 (32.71,51.69) 10.75
1
D. Abdissa 2020 . 45.50 (31.03,59.97) 10.02
1
Sokwalla et al 2017 —_— 44.00 (29.33,58.67) 9.98
1
Worku et al 2023 —_—— 31.97 (15.80, 48.14) 9.72
1
1
Obaseki, et al 2014 — 27.00 (10.25, 43.75) 9.62
Serge Ade et al 2021 -—— 14.10 (-4.07,32.27) 9.36
1
1
Mohammed A. etal 2019 - 10.61(-7.92,29.14) 9.30
1
Embarak et al 2018 | —— 60.00 (47.60, 72.40) 10.35
1
1
Umoh et al 2024 — 49.50 (35.57,63.43) 10.10
1
Sweed et al 2023 : —e— 78.00(68.81,87.19) 10.79
1
Overall (Isquared = 89.4%, p = 0.000) <> 4113 (27.95,54.31) 100.00
1
1
NOTE: Weights are from random effects analysis i
|
-87.2 0 87.2

Fig. 2 Forest plot for the prevalence of OSA risk among patients with type 2 diabetes mellitus Subgroup analysis.

the high heterogeneity, the researchers used a random-
effects model to estimate the pooled prevalence (Fig. 2).

The subgroup analysis suggests the highest pooled
prevalence of OSA risk (45.42%) was found in studies
that used non-probability sampling methods (Fig. 3).

Publication bias

The funnel plot visually showed an uneven distribution of
studies, suggesting potential bias. Egger’s test statistically
confirmed this bias with a p-value of 0.007, which is sig-
nificant at the 5% level (Fig. 4).



Tassew et al. Sleep Science and Practice (2024) 8:14

Pub
Author Year
non-probability
Wondie et al 2022
D. Abdissa 2020
Sokwalla et al 2017
Obaseki, et al 2014

Mohammed A. et al 2019
Embarak et al 2018
Umoh et al 2024
Sweed et al 2023
Subtotal (I-squared = 89.4%, p = 0.000)

probability

Worku et al 2023

Serge Ade et al 2021

Subtotal (I-squared = 51.8%, p = 0.150)

Overall (I-squared = 89.4%, p = 0.000)

NOTE: Weights are from random effects analysis
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%

ES (95% Cl) Weight

42.20 (32.71,51.69
45.50 (31.03, 59.97
44.00 (29.33, 58.67) 9.98
27.00 (10.25, 43.75) 9.62
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)

)
—e— 78.00(68.81,87.19) 10.79

)
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31.97 (15.80, 48.14) 9.72
14.10 (-4.07, 32.27) 9.36
23,53 (6.05, 41.02) 19.09

41.13 (27.95, 54.31) 100.00

I
-87.2

87.2

Fig.3 A subgroup analysis of the forest plot showing the pooled prevalence of obstructive sleep apnea risk among patients with type 2 diabetes mellitus

in Africa based on sampling procedure.
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Fig. 4 Funnel plot showing publication bias.
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Meta-regression and sensitivity analysis

The subgroup analysis found a substantial degree of vari-
ability between studies. We conducted a meta-regression
and sensitivity analysis to determine the source of hetero-
geneity. In the meta-regression analysis, we employed the
following study covariance: publication year, sample size,
and participants. However, the study found that none of
these factors were statistically significant contributors of
heterogeneity. We also performed a sensitivity analysis
to examine the impact of each study on the overall effect
sizes. No single primary study affected the total pooled
prevalence of obstructive sleep apnea risk among patients
with type 2 diabetes mellitus in Africa.

Associated factors of obstructive sleep apnea risk

Patients with hypertension had a 4.07-fold (AOR=4.07,
95%CI: 2.84, 5.81) greater risk of having OSA than
their counterparts. Male study participants exhib-
ited a 3.06-fold higher risk of OSA than female indi-
viduals (AOR=3.06, 95%CI: 0.97, 9.62). Patients with
a BMI>30 kg/m? were 3.05 times (AOR=3.05, 95%Cl:
0.86, 10.83) more likely to have OSA than their coun-
terparts. Patients with a neck circumference of 40 cm or
more were discovered to have an 8.55 times (AOR=8.55,
95%CI: 4.83, 15.12) increased likelihood of being at high
risk of OSA than their counterparts (Fig. 5).
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Discussion

This study determines the prevalence and associated
risk factors of high risk OSA risk among type 2 diabe-
tes patients. The study estimated a pooled prevalence of
high-risk OSA at 41.13% among African T2DM patients.
Therefore, the research outcomes suggest that T2DM
patients need to be screened for OSA by health care pro-
viders in health facilities in the early course of their fol-
low-up and treatment to reduce the burden of high-risk
OSA and related complications. To date, (insulin resis-
tance) IR has been proven as a pathogenic mechanism
connecting OSA to OSA-related diseases, and therefore,
many attempts were targeted at finding an appropriate
way to measure IR. Notably, among the methods used
the TyG index has been proven to be one of the easier-to-
dose and cost-effective surrogates of IR with a diagnos-
tic and prognostic value comparable to other IR markers,
such as the HOMA-IR or the hyperinsulinemic/eug-
lycemic clamp (HEC). This result was in line with find-
ings from Saudi Arabia 44.3% Algeftari et al. 2020, and in
India 47.3% Bamanikar et al. 2020. However, the results
of this study were higher than those conducted in Brazil,
and Saudi Arabia, which reported that the prevalence of
high risk of OSA was 17%, and 15.2%, respectively Kal-
akattawi et al. 2017; Fonseca and Moreira 2021. The pos-
sible reason for this might be underlying demographic or

Pub %
Author Year OR (95% CI) Weight
Hypertension .
Wondie et al2022 —_— 6.09 (2.34, 15.82) 8.78
D. Abdissa 2020 — 3.13(1.83,5.34) 12.82
Worku et al 2023 —— 4,71 (2.70, 8.22) 12.60
Subtotal (I-squared = 0.0%, p = 0.391) <> 4.07 (2.84,5.81) 34.21
Male E
D. Abdissa 2020 —— 1.70 (1.02, 2.84) 13.05
Worku et al 2023 —— 5.48 (3.29,9.13) 13.08
Subtotal (I-squared = 90.1%, p = 0.002) <_:.'> 3.06 (0.97,9.62) 26.12
BMI > 30kg/m2 i
D. Abdissa 2020 —-—o— 6.24 (2.20, 17.71) 8.06
Worku et al 2023 — 1.71 (0.89, 3.27) 11.67

Neck cirumference > 40cm
D. Abdissa 2020

7.42 (3.61, 15.26) 10.95

Subtotal (I-squared = 76.7%, p = 0.038) 'O:' 3.05 (0.86, 10.83) 19.73
-—
———

Worku et al 2023
Subtotal (I-squared = 0.0%, p = 0.530)

Overall (I-squared = 71.7%, p = 0.000)

10.82 (4.26, 27.47B.99
8.55 (4.83, 15.12) 19.93

4.20 (2.77,6.38) 100.00

NOTE: Weights are from random effects apalysis !
T

.0364 1

27.5

Fig. 5 Factors associated with OSA risk among patients with type 2 diabetes mellitus in Africa.
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genetic differences between the populations studied that
influence OSA risk and different questionnaires or diag-
nostic techniques to assess OSA risk.

On the other hand, the current finding was lower than
a study done in USA 86% Foster et al. 2009, UK 57% West
et al. 2006, Thailand (75.6%) Siwasaranond and Nimi-
tphong 2018, and China (60%) Zhang et al. 2016. The
decreased prevalence observed in this study could be
attributed from different reasons. Studies from the USA
and India included people who were mostly overweight
or obese, which are known risk factors for OSA. People
in the African study might have lower socioeconomic
status compared to those in other regions, potentially
leading to under-diagnosis Manin et al. 2015. Studies in
Thailand and China employed polysomnography, consid-
ered a gold standard but resource-intensive. The African
study might have used questionnaires or less-compre-
hensive techniques, potentially leading to underestima-
tion of OSA risk prevalence.

The study found that patients with hypertension have
a higher risk of developing high-risk OSA compared to
those with normal blood pressure. This aligns with previ-
ous studies conducted in India, Thailand, and UK Siwasa-
ranond and Nimitphong 2018; Viswanathan et al. 2017;
Subramanian and Adderley 2019. The likely explanation
is the body responds to hypoxia by activating the sympa-
thetic nervous system, which is responsible for the “fight-
or-flight” response. This increased sympathetic activity
can lead to elevated heart rate and blood pressure Baguet
et al. 2012. The study found that males were 3.06 times
more likely to have high-risk OSA compared to females.
This finding aligns with previous research conducted in
Norway Fredheim et al. 2011, and South Korea Shim et
al. 2011. The cause of these disparities is unknown, how-
ever men have higher testosterone levels, which might
contribute to upper airway narrowing and increase OSA
risk. Conversely, estrogen in females might have a protec-
tive effect. In addition men might have anatomical differ-
ences in their upper airways, making them more prone
to collapse during sleep compared to women Kapsimalis
and Kryger 2002.

The study found that patients with a BMI of 30 kg/m® or
higher were more likely to have high-risk OSA compared
to those with a lower BMI. This aligns with prior stud-
ies conducted in China, European and India Viswanathan
et al. 2017; Amin et al. 2017; Zhang et al. 2015. Excess
weight, particularly around the neck, narrows the upper
airway, making it more prone to collapse during sleep.
Obesity can reduce functional residual capacity, further
limiting airflow during sleep Fogel et al. 2004. The study
found that patients with a neck circumference of 40 cm
or more were 8.55 times more likely to have high-risk
OSA compared to those with a smaller neck size. This
finding is consistent with a previous study conducted in
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Jordan Saad et al. 2019. The larger neck circumference is
likely linked to increased fat deposits around the upper
airway and throat. This tissue crowding can narrow the
airway, making it more prone to collapse during sleep
and potentially leading to OS.

Strength and limitations of the study

The study’s main strength is that it provides data on the
overall epidemiology of OSA risk in the African popu-
lation. Furthermore, one of the process’s strengths is its
comprehensiveness, which included a search of four
different databases. The pooled OSA risk prevalence
presented here should be a useful starting point for
understanding the disease burden in Africa and guiding
future lines of research, prevention design, and resource
allocation and planning. The study has certain limitation.
First, the studies included in the review might have used
different criteria to diagnose OSA risk. This can lead to
inconsistency in the reported prevalence, making it dif-
ficult to compare results accurately. In addition the ques-
tionnaire are useful to diagnose OSA they declare only
risk prevalence of OSA. Second, the study does not have
data from all African countries. This limits the generaliz-
ability of the findings to the entire continent. Third, the
studies included were cross-sectional studies. They can-
not definitively prove cause-and-effect relationships.

Conclusions and recommendation

The study found a high prevalence of high-risk obstruc-
tive sleep apnea among patients with type 2 diabetes
mellitus. Male gender, body mass index of 230 kg/m?®
(obesity), neck circumference of >40 cm and comorbid
hypertension were significantly positively associated with
obstructive sleep apnea among the study participants.
The study emphasizes the importance of integrating
obstructive sleep apnea screening and evaluation pro-
cedures into routine follow-up care for T2DM patients.
Physicians are advised to be especially vigilant about
monitoring for obstructive sleep apnea in T2DM patients
with BMI>30 kg/m® neck circumference>40 c¢cm and
hypertension. The finding of the study is important
for physicians to provide special attention to T2DM
patients who are male in gender, having body mass index
of 230 kg/m® (obesity), neck circumference of >40 cm
and comorbid hypertension for early notice of high-risk
OSA to take preventive care and to minimize further
complications.
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