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Abstract

Objectives: Obstructive sleep apnea syndrome or obstruc-
tive sleep apnea (OSA) is a health condition commonly asso-
ciated with glucose intolerance. The limited literature on this
subject in Saudi Arabia prompted the conduct of this study,
which aimed to determine the people diagnosed with type
2 diabetes mellitus (T2DM) in Saudi Arabia with at risk of
OSA, and to determine its associated factors.

Methodology: A total of 201 adults, ages 25 or more with
T2DM were examined from May 2015 to March 2016. Data
was collected using the patients’ demographic profile, medi-
cal history and clinical data, including results of their most
recent glucose blood tests and HbA1C. The Berlin Question-
naire was used to determine the risk associated with OSA.
All relevant risk factors were analyzed.

Results: The estimated risk of OSA determined from the
samples was 44.3%. The risk of OSA was significantly more
common in people who are obese than those who were over-
weight or normal. Furthermore, body mass index (BMI) and
the duration of diabetes were independent predictors for
OSA in a logistic regression model. On the other hand, fac-
tors such as age, gender, occupation, hemoglobin A1C, FBG,
comorbidities, and the type of diabetes treatment were not
found to be significant predictors for OSA.

Conclusions: Almost half of Saudi people with T2DM are
associated with the risk of OSA, which may or may not be
diagnosed. The risk of OSA was significantly correlated with
increased BMI, neck and waist circumference, and duration
of diabetes.
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Introduction

The growing prevalence of obesity
among populations in the world brings with
it a range of other health conditions, such as
diabetes mellitus. Reports have shown that
prevalence rate of diabetes in Saudi Arabia is
very high and is continuously increasing."*'A
common form of diabetes is type 2 diabetes
mellitus (T2DM) which is strongly associated
with central obesity. Moreover, in addition to
obesity, T2DM was also found to be related
to obstructive sleep apnea syndrome (OSA),
a condition where a patient experiences re-
current and intermittent episodes of hypoxia
or a deficiency in oxygen during sleep. This
is due to the failure of the upper airways
which results in disturbance of sleep and
more drowsiness during the day. " Number of
studies including epidemiological, cross-sec-
tional performed on large-scale have shown
that OSA is risk independent with the onset of
T2DM."I However, many others studies have
shown that 15-30% cases of OSA patients are
seen in patients with T2DM . Y Furthermore,
it is also well reported that risk for the onset
of OSA increases in people with T2DMP!

Over the past 10-15 years, interest on
cardiometabolic derangements in OSA has
been shown by number of investigators. 67!
People with T2DM have shown a strong asso-
ciation with central obesity.®! Several studies
reported that OSA is associated with T2DM,
insulin resistance and glucose intolerance
but not associated with obesity.”! Investiga-
tions on OSA and T2DM in Arab populations,

however, are limited, and this is one of the

first known studies to assess the risk of OSA
in T2DM among Saudi population.

With this in mind, this study sought to
assess the prevalence of people with T2DM
at risk for obstructive sleep apnea and their
associated risk factors using the Berlin Ques-
tionnaire (BQ). %

Methods

The study was a cross-sectional inves-
tigation that involved Saudi Arabian people
with T2DM ages 25 years and older. Data
was collected from May 2015 to March 2016
at the Diabetes Center, King Fahad Specialist
Hospital, Buraidah, Saudi Arabia. The study
was approved by the Institutional Review
Board, College of Medicine, Qassim Univer-
sity. All participants provided their consent
to participate in the study. Trained medical
students interviewed the patients in order to
complete the demographic data and the Berlin
Questionnaire, the primary instrument used to
assess the risk for OSA. The patients’ medical
history covered the following information:
disease duration, current treatment, smoking
history, comorbidities, recent fasting blood
glucose (FBG), and HbAlc levels. Height
(cm), weight (cm), neck and waist circumfer-
ence (cm/inch) and blood pressure (mmHg)
were likewise recorded, and the body mass
index (BMI) was calculated as weight (kg)/
height (m2).

In the present study, the Berlin Ques-
tionnaire was used to determine the risk of
OSA as described previously. 9 Eleven
items were identified, covering three domains

related to the risk of obstructive sleep apnea.
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These were as follows: snoring and sleep-
related symptoms (category 1); awake-time
sleepiness and drowsiness (category 2); and
hypertension and/or BMI greater than 30
(category 3). The responses for each category
were coded accordingly as present or absent,
and the final scores ranging from O to 3 were
determined. Subjects who registered posi-
tive scores in two out of the three categories
were identified as having high risk of OSA.
Patients did not meet the above criteria were
scored low risk for OSA. The scale registered
good reliability and validity was used as pre-
viously described for detecting Respiratory
Disturbance Index, considered an indicator of
obstructive sleep apnea. !'\1?

Data were analyzed using Statistical
Package of Social Studies (SPSS, Windows
Version 18.0) and expressed as means (SD).
Furthermore, a statistician was commissioned
to perform the analysis to ensure a blind as-
sessment of the results. Categorical variables
were described using frequency distributions
and presented as frequency (%). In order to
recognize the potential risk of OSA, quantita-
tive variables were also subjected to a two-
sample T-test. The x2 Test and/or Fisher’s
Exact Test were used to analyzed the qualita-
tive variables, whereas high risk for OSA was
predicted by logistic regression model. The
same test was also used to assess the effect of
risk of OSA on other study factors, including
age, gender, occupation, smoking habit, race/
ethnicity, disease duration, T2DM treatment,
and BMI.

Results

In this study, the data were collected
from 201 patients and their clinical charac-
teristics of the patients are presented in Ta-
ble 1. Mostly there were mostly middle-aged
patients with average age of 53 years and
were obese with average BMI of 31.2. About
50.3 percent of them were male, and almost
half has dyslipidemia or hypertension. The
average T2DM duration (£SD) was calcu-
lated to be 8.6 (£5.5) years. More than half
(62.2%) was treated with oral hypoglycemic
agents, while several (34.8%) used insulin,
either alone or in combination with other oral
agents. The average (+SD) hemoglobin count
was 8.7 (x1.7).

Screening results using the Berlin
Questionnaire revealed that 44.3% of the
Saudi people with T2DM has high risk of
OSA, which means nearly half of Saudi type
2 diabetics are at risk of having OSA and are
needed for proper evaluation (Figure 1). The
detailed characteristics of both studied groups
are summarized in Table 2. Of those who are
at risk, snoring was identified in 93.2% of
the patients, and breathing pauses more than
once a week were noticed in 18.6% of the
patients. Noteworthy is the high percentage
of drowsiness or the tendency to fall asleep
during driving among 33.9% of the high-risk
group. Furthermore, OSA was also signifi-
cantly more common among obese patients
(73%) than those classified to be overweight
and normal (20.2% and 6.7%, respectively);
p<0.001 (Figure 2). The condition was also
higher among people with very high HbAlc
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than among people with only high and con-
trolled HbAlc (46.1% and 37.1%, 16.9%;
p=0.362). However, neither groups showed
statistical significance.

A logistic regression model was applied
for the prediction of OSA risk and plotted the
correlation with factors, including age, gen-
der, occupation, smoking habit, duration of
diabetes, FBG, HbAlc, BMI and the type of

diabetes treatment. The model was significant

Table 1: Clinical characteristics of the study

at p=0.002. Of the factors investigated, a BMI
of more than 30 was well correlated with an
increased risk of OSA (OR=3.9;95% Cl=14,
7.8), and Diabetes of more than five years was
classified as high risk (OR=3.1; 95% CI =1.3,
7.8). On the other hand, age, gender, occupa-
tion, HbAlc, FBG, comorbidities, smoking
habit, and type of diabetes treatment were not
identified as significant predictors of risk of
obstructive sleep apnea.

Table 2. Baseline characteristics of people
with or without obstructive sleep apnea

population.
(OSA).
Variable mean (SD) Hioh L
ig oW
Age (years) 5339) Variable Risk  Risk ol
BMI (kg/m2) 31.2(5.8) (m=89) (n=112) 'Y€
BP systolic (mmHg) 148.3(77.3) Age (mean (SD)) 539(8.1) 52.8(9.7) 0.404
BP diastolic (mmHg) 78(12) Gender (%Male) 517 49.1 0716
Neck circumference (cm) 39.4(3.2) BMI (mean (SD)) 329(5.8) 29.8(54) <0.001
Waist circumference (inches) 107.7(11.2) Hypertension (%) 506 36.6 0.047
Duration of Diabetes (years) 8.6(5.5) Dyslipidemia (%) 39.6 34 055
Gender (%Male) 503 Bronchial Asthma (%) 11.2 7.1 0.315
Smoker (%) 75 IHD (.%) . 5.6 54 0.935
Education: (%) 15)<urya;(;n of Diabetes(%) . ",
Miterate 353 5-10 year 129 333 0837
Primary - 18.9 10> year 75 124
Isntermdedlate 14613 Type of treatment: (%)
econdary : OHA 80.9 75.9 0.058
Undergraduate 139 Insulin 37.1 33
Occupation: (%) FBG (mean (SD)) 10.3(39) 9.6(4.1)
Unemployed 46.8 Level of control (%) 0.240
Employer 19.9 Normal (130<) 225 33 ’
Business man 11.9 High (130>) 76.4 634
Retired 214 HbAIc (mean (SD)) 8.8(17) 8.6(1.7)
Co-morbid: (%) Level of control (%)
Hypertension 428 CQntrolled (7.0<) 169 223 0.362
Dyslipidemia 572 High (7.0-9.0) 37.1 33
Bronchial Asthma 9 Very high (9>) 46.1 44.6
IHD 55

SD, Standard Deviation; BP, blood pressure;
BMI, body mass index; IHD, ischemic heart
disease

SD, Standard Deviation; BMI, body mass in-
dex; IHD, ischemic heart disease; OHA, oral
hypoglycemic agents; FBG, fasting blood
glucose
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Chart A
Figure 2: The Rion i‘; u:iaul different diabetic BMI subgroups.
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Figure 1: Risk of Obstructive Sleep Apnea among study population using the Berlin
questionnaire (n = 201).
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Discussion

Outcomes of the study indicate that the
prevalence of OSA among type 2 diabetes
mellitus was markedly higher than non-dia-
betic individuals in the general population of
Saudi Arabia. Data gathered from the Berlin
Questionnaire showed that 44.28 percent of
the Saudi Arabia people examined were at
“high” risk of OSA compared to the 33 — 39
percent of the general Saudi population. 314!
Cass AR. et al, found a similar risk of OSA
(48.6%) using Berlin Questionnaire in a fam-
ily medicine center in USA.I"*! Another data
by Ioja et al used Berlin Questionnaire have
reported 35% of people with type 1 diabetes
mellitus and 31% of people with T2DM at

high risk of OSA. "l Kalaktawi et al, using the
STOP-BANG Questionnaire in a hospitalized
patient at King Abdul-Aziz Specialist Hospi-
tal in Taif have reported that 57.9% were at
mild risk, 26.9% were at moderate risk and
15.2% patients at severe risk for OSA. ['7
This corroborates the findings of other
international studies that show that people
with T2DM are more likely to also be at risk
of OSA "#% The occurrence of OSA in peo-
ple with T2DM has been documented to be as
high as 59 percent, compared to 5 — 15 per-
cent of the general population, underscoring
the important association between these two
conditions. However, methodological limita-
tions in available studies did not allow for in-
ferences to be made on the cause and effect,
and therefore, limited the generalizability of
the available data. Such issues notwithstand-
ing, researchers from the Sleep Heart Health
Study have found that even after adjusting
confounders such as obesity and prevalent
cardiovascular disease,
older adults with a long case of T2DM have

middle-aged and

shown periodic breathing problems while
sleep. While several epidemiologic studies
have also reported an association between
sleep-disordered breathing and the risk of
OSA onset with age of the patients. 2°21 Oth-
er studies reported a highest occurrence of
OSA in 60 year old patients and have reported
to decline thereafter, a similar pattern found
in the study. 2%

Furthermore, in contrast with the find-
ings of other investigations, have shown in-

significant correlation between OS A with gen-
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der. Other investigations have found that men
are more likely than women to have OSA with
2-3 times. [*'?* It is also important to point out
that studies are performed in previous decade
which may indicated that the study was con-
ducted on less obese population.”* The risk
of OSA was also found to increase with the
duration of diabetes. Data indicated that ob-
structive sleep apnea was significantly higher
among people with more than five years of
T2DM. Which is previously confirmed by
similar study.”! In terms of lifestyle habits,
other studies have shown that smoking may
increase the risk of OSA. % This, however,
was not confirmed in the study due to the rela-
tively small sample size.

Present study fully supported to the
view that T2DM has correlation with in-
creased risk of OSA. It is worthy to note that
not all people with T2DM showed a typical
risk OSA profile, therefore further studies are
recommended that will show more screening
for OSA among people with T2DM. More-
over, we also suggested to include clinicians
in the recommended study as they are more
aware of the risk of prevalence of OSA in
the people with T2DM. It is also important
to point out that lack of awareness among
clinicians of the risk and prevalence of OSA
in people with T2DM directly or indirectly
caused improper diagnosis of OSA that also
effects on inappropriate treatment of OSA.
Improved recognition and treatment of OSA
among people with T2DM is an important
step to improve the patient health outcome.

In conclusions, the present study shows that

prevalence rate of obstructive sleep apnea is
very high in men with type 2 diabetes as com-
pared with the non-diabetic men in the gen-
eral population of Saudi Arabia. Given the
strong association between these two condi-
tions, screening for OSA among Saudi Ara-
bian with T2DM is important as an effective
treatment of OSA, as well as to address sleep
apnea-related symptoms and to improve dia-
betes control and management.
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