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ABSTRACT

Objectives. We determined the prevalence of patients at risk for obstructive sleep apnea (OSA) with uncontrolled
type 2 diabetes mellitus (T2DM) at the out-patient department (OPD) of the University of the Philippines-
Philippine General Hospital (UP-PGH) from December 1, 2018 - February 28, 2019. We described the demographic
characteristics of patients with uncontrolled T2DM and compared them with high and low OSA risk, its association,
and correlation with the quality of sleep.

Methods. This is a prospective cross-sectional study among uncontrolled T2DM. The questionnaires were Berlin
Questionnaire (screen OSA-HR) and Epworth Sleepiness Score (level of sleepiness). Clinicodemographic profile
and significant laboratory data were obtained. Descriptive statistics utilized. Chi-square test was used to compare
categorical variables between patients with high vs low OSA risk and to determine if an association exists between
OSA-HR and sleep quality.

Results. A total of 240 participants, 88 males and 151 females, were included in the study. The overall prevalence
of OSA-HR among patients with uncontrolled type 2DM is 58.33%. The majority of the OSA-HR patients (105
/140) was 46 years old and above. There is a significant association of tonsillar grade, Mallampati score, BMI,
HbA1c, hypercholesterolonemia, and Epworth sleepiness on OSA High risk. There is also a substantial association
with age, BMI, Mallampati score, tonsillar grade, hypertension, asthma, HbA1c, and hypercholesterelonemia on the
level of sleepiness of OSA-HR.

Conclusion. There is a high prevalence of high OSA-risk among patients with uncontrolled DM. Factors associated
with high OSA-risk among uncontrolled diabetes mellitus include HbA1c, dyslipidemia, BMI, Mallampati score,
tonsillar grade, and Epworth score.
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multisystem complications brought about by T2DM has
been the major cause of death and disability worldwide.!
Most studies show that sleeping disorders and sleep quality
have an impact on the glucose control of T2DM patients.**

Obstructive Sleep Apnea (OSA) is a chronic condition
in which there is a partial or complete cessation of breathing
that occurs many times throughout the night, which then
results in daytime sleepiness or fatigue or nighttime arousals
or choking sensation. Studies show that it is associated with
uncontrolled hypertension, metabolic syndrome, chronic
kidney disease, cardiovascular disease, cerebrovascular
disease, and obesity.”® The relationship between T2DM
and OSA remained controversial. The cost and availability
of the definitive test and treatment were also considered in
third-world countries that is why studies about OSA had
been limited to smaller populations.” Studies described
that OSA might be a contributing factor to poor control
of DM.” To date, the prevalence of OSA among Filipinos
has been established in small centers only. In the Philippine
General Hospital (PGH), a study done in 2007, obtained a
14% OSA high risk in patients with uncontrolled T2DM
based on BQ_questionnaire only which was conducted in
a small number of populations, however, the sleep quality
of those patients was negatively associated with glycemic
control which has been the inspiration of our research.® In
the University of the Philippines-PGH (UP-PGH), data
are scarce on OSA due to the unavailability of a definitive
test to confirm the presence of this condition, hence, if found
significant, we will re-build the sleep laboratory for a more
cost-effective study and management for OPD patients.
'The objective of this study is to determine the prevalence of
patients at risk for OSA among patients with uncontrolled
T2DM in UP-PGH.

The BQ_is an inexpensive, and practical, screening
tool that can be used for the assessment of a patient with
suspected high risk for OSA. A validated Tagalog version
of BQ_was used for the understanding of the subjects.” The
assessment of sleepiness scale by Epworth Sleepiness Score
(ESS) is used as an additional tool to gauge the level of
sleepiness.

This study targeted diabetic patients with high risk for
OSA who may require a need for its early diagnosis and
management of adequate glycemic control. Those who are
at risk were re-grouped and was immediately monitored
for further future complications. Since the definitive test
is not available in our clinical setting and the cost is also
an issue to the subjects, it is recommended that the re-
implementation of Sleep Study Laboratory in UP-PGH

because of its significance.
MATERIALS AND METHODS

This is a cross-sectional study design of Filipino patients
with uncontrolled T2DM seen at the OPD (Internal
Medicine and Family Medicine, Endocrinology) of UP-
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PGH from December 1, 2018, to February 28, 2019, which
used a validated Tagalog version of the BQ_for screening
for OSA-High Risk and ESS for assessment of sleepiness
to participants who passed the inclusion criteria (male
or female, 19 years old to 65 years old, with or without
complicated comorbidities other than T2DM, patients
diagnosed with T2DM with HbA1lc of more than 6.5% for
the past 3 months / RBS of more than 200 mg/dl / FBS
of 2100 mg/dL, and coherent patients with signed consent)
and after informed consent was obtained. Demographics of
patients within the inclusion criteria were encoded on the
case report form. Responses to the case report forms and
answers on BQ and ESS were encoded in MS Excel. Using a
design effect of 1, a population size of 3,257 T2DM patients
based from the 2017 PGH OPD census, 21% frequency of
high OSA risk-based from the study of Lantion-Ang et
al (2007), where they have included patients T2DM and
correlated with BMI and triglycerides and sleepiness with
OSA-HR, at 5% precision, and 95% confidence interval; the
computed sample size is 240.% This was the minimum number
of participants needed for this study. Data were encoded
and tallied in SPSS version 10 for windows. Descriptive
statistics were generated for all variables. For nominal data
frequencies and percentages were computed. For numerical
data, mean + SD were generated. Analysis of the different
variables was done using the following test statistics:
a. T-test — used to compare two groups with numerical
data.
b. Chi-square test — used to compare/associate nominal
(categorical) data
c. Fisher Exact test — a modification of chi-square used
for 2x2 table when there are expected frequencies <5.
d. Logistic Regression — a multivariate analysis test used in
predicting a dichotomous outcome variable. Point and
95% ClIs were calculated for the relative risk.

GENERAL OBJECTIVE

We determined the prevalence of patients at risk for
OSA with uncontrolled T2DM seen at PGH from December
31,2018 — February 28, 2019.

Specifically,

1. We described the demographic characteristics of
patients with uncontrolled T2DM seen at PGH.

2. We compared the demographic and clinical characte-
ristics of patients with high versus low OSA risk.

3. We determined the association between OSA risk and
other demographic and clinical factors.

4. We described the quality of sleep of patients with high
and low OSA risk.

5. We correlated HbAlc with High OSA Risk in T2DM.

Research design
'This is a cross-sectional study design of Filipino patients

with uncontrolled T2DM seen at UP-PGH and aimed
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to determine the prevalence of OSA-HR on the selected
population from December 31,2018 — February 28,2019.
'The study population excluded patients seen at the OPD
of PGH that were younger than 18 years old and older than
65 years old, diagnosed with a psychiatric illness, diagnosed
already with OSA, type 1 diabetes mellitus or with thyroid
dysfunction or adrenal dysfunction, previously diagnosed
with the cerebrovascular disease within the past 3 months,
known COPD Class IV, Gold D, chronic kidney disease on
hemodialysis, CAD with severe LV Dysfunction (NYHA
IV) or severe pulmonary hypertension, incoherent, and those
who will fit in the inclusion criteria without signed consent.

Ethical considerations

Ethics approval for this study was obtained from
the UPMREB. All patient information was anonymized
and kept confidential. The study was monitored by the
ethics board of our institution and granted direct access to
participants’ medical records. Participants were recruited from
the Endocrinology, General Medicine / Family Medicine of
OPD UP-PGH. The general information, objectives, process,
and limitations of the study were explained accordingly. All
the records and information that were taken in the study
were used after informed consent was given. Integrity and
confidentiality of the data were reassured by restricted access to
the databases and only the authors were authorized to handle
the data and samples with code. Detailed medical history and
anthropometric measurements were done and possibilities of
discomfort during the procedure were explained. Significant
Laboratory data that was relevant from the patient’s chart
are kept confidential. There was no allowance/ stipend given
to the recruited patient. Participants were informed of the
results upon follow up at the OPD and were counseled. Those
patients who have OSA-HR were referred to sleep clinics/
sleep physicians. They were also advised to undergo specific
diagnostic tests particularly Sleep Study or Polysomnography
if indicated. The study did not provide money for the test
if there is any indication. On the other hand, those with
OSA-Low Risk (OSA-LR) were informed of the result,
advised on good sugar control, and follow—up. They were also
educated about OSA and its complications. The duration
of the study lasted for three (3) months from the time the
protocol has been made and approved by the UPMREB.

RESULTS

A total of 240 patients with uncontrolled T2DM
seen at PGH were included in the study. Table 1 shows
the distribution of patients according to demographic
characteristics. Their age ranged from 22 to 84 years with
a mean age of 54.14 years. Co-morbidities were noted in
162 (67.5%) which included hypertension (HPN), asthma,
dyslipidemia, and others. More than 50% were either
overweight or obese while more than 75% had an HbAlc
of >6.5. Almost 55% had an Epworth score of >10.

Table 1. Demographic and Clinical Characteristics of Patients
with Uncontrolled T2DM seen at PGH

Frequency (n=240) Percentage

Age (in years)

19 -35 14 5.8

36 -45 37 15.4

>45 189 78.8

Mean + SD = 54.14 + 11.70
Sex

Male 88 36.7

Female 152 63.3
Smoking History

(+) 86 35.8

(-) 154 64.2
Alcohol History

(+) 56 23.3

(-) 184 76.7
Drug History

(+) 4 1.7

(-) 236 98.3
Medical Comorbidities

HPN 129 53.8

COPD 0 0

Asthma 7 2.9

Dyslipidemia 1 04

Others 62 25.8
Neck Circumference

<35cm 86 35.8

>35cm 154 64.2
Tonsillar Grading

1 80 33.3

2 96 40.0

3 46 19.2

4 18 7.5
Mallampati Score

Class | 17 7.1

Class Il 94 39.3

Class Il 107 44.8

Class IV 21 8.8
BMI

Underweight 5 2.1

Normal 101 421

Overweight 89 37.1

Obese | 32 13.3

Obese Il 5 2.1

Obese llI 8 3.3
HbA1C

>6.5 186 77.5

<6.5 54 22.5
Epworth Score

<10 109 45.4

>10 131 54.6

Overall Prevalence of Patients by OSA Risk
Categorical Levels

As observed, 58.33% of the patients (or about 3 out of
5) are diagnosed with a high risk of OSA. (Table 2)

Table 2. Distribution of OSA-HR

OSA Risk Level Frequency Prevalence Rate
Low Risk OSA 100 41.66%
High Risk OSA 140 58.33%
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Table 3 depicted the comparison of the different
demographic characteristics according to OSA risk. There
was a significant difference noted in the proportion of
patients with high-risk OSA according to tonsillar grading,
Mallampati score, BMI, HbAlc, and Epworth score as
proven by all p values <0.05. The proportion of patients with
high OSA risk is high with increasing tonsillar grading,

Obstructive Sleep Apnea in T2DM Patients

Mallampati score,and BMI. A significantly higher proportion
of patients with high-risk OSA were also noted among those
with HbAlc of >6.5 and Epworth score of >10.

Table 4 presented the association of the different
demographic characteristics with OSA risk. There was
a substantial association between age of 35 — 45 years old

with high-risk OSA which showed that patients in this age

Table 3. Comparison of the Demographic and Clinical Variables of Patients with High or Low OSA Risk

OSA Risk
High Risk (n=141) Low Risk (n=99)
Age (in years)
19 - 35 9 (64.3%) 5(35.7%) 14
36 -45 27 (73.0%) 10 (27.0%) 37
>45 105 (55.6%) 84 (44.4%) 189
Mean + SD 53.09 +11.55 55.65 +11.80 54.14 + 11.70 0.09 (NS)t
Sex
Male 47 (53.4%) 41 (46.6%) 88 0.20 (NS)*
Female 94 (61.8%) 58 (38.2%) 152
Smoking History
(+) 51 (59.3%) 35 (40.7%) 86 0.90 (NS}
(-) 90 (58.4%) 64 (41.6%) 154
Alcohol History
(+) 31 (55.4%) 25 (44.6%) 56 0.56 (NS}
(-) 110 (59.8%) 74 (40.2%) 184
Drug History
(+) 1(25.0%) 3(75.0%) 4 0.19 (NS)
(-) 140 (59.3%) 96 (40.7%) 236
Medical Comorbidities
HPN 78 (60.5%) 51 (39.5%) 129 0.56 (NS)*
COPD 0 0 —
Asthma 4(57.1%) 3 (42.9%) 7 1.00 (NS)*
Dyslipidemia 0 1(100%) 1 0.48 (NS)
Others 34 (54.8%) 28 (45.2%) 62 0.47 (NS)*
Neck Circumference
<35cm 45 (52.3%) 41 (47.7%) 86 0.13 (NS)*
235 cm 96 (62.3%) 58 (37.7%) 154
Tonsillar Grading
1 33 (41.2%) 47 (58.8%) 80
2 58 (60.4%) 38 (39.6%) 96 <0.0001 (S)*
3 34 (73.9%) 12 (26.1%) 46
4 16 (88.9%) 2(11.1%) 18
Mallampati Score
Class | 5(29.4%) 12 (70.6%) 17
Class Il 46 (48.9%) 48 (51.1%) 94 <0.001 (S)*
Class Il 78 (71.9%) 29 (27.1%) 107
Class IV 12 (57.1%) 9 (42.9%) 21
BMI
Underweight 1(20.0%) 4 (80.0%) 5
Normal 49 (48.5%) 52 (51.5%) 101
Overweight 58 (65.2%) 31 (34.8%) 89 0.01 (S)
Obese | 23 (71.9%) 9 (28.1%) 32
Obese Il 5(100)% 5
Obese llI 5(62.5%) 3(37.5%) 8
HbA1C
>6.5 127 (68.3%) 59 (31.7%) 186 <0.0001 (S)*
<6.5 14 (25.9%) 40 (74.1%) 54
Epworth Score
<10 39 (35.8%) 70 (64.2%) 109 <0.0001 (S)*
>10 102 (77.9%) 29 (22.1%) 131

*p>0.05 - Not significant; p<0.05 - Significant; Data presented as Mean * SD or as frequency (%);

T- test; #Chi-square test; *Fisher Exact test
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Table 4. Association of the Demographic and Clinical Variables with High-Risk OSA Among Patients with T2DM

OSA Risk
= = = RR (95% CI)
High Risk (n=141) Low Risk (n=99)

Age (in years)

19 - 35 9 (64.3%) 5(35.7%) 14 — —

36 - 45 27 (73.0%) 10 (27.0%) 37 3.57 (1.93 - 6.60) <0.0001 (S)f

>45 105 (55.6%) 84 (44.4%) 189 0.86 (0.57 - 1.30) 0.53 (NS)t
Tonsillar Grading

1 33 (41.2%) 47 (58.8%) 80 — —

2 58 (60.4%) 38 (39.6%) 96 1.46 (1.08 - 1.99) 0.01 (S)*

3 34 (73.9%) 12 (26.1%) 46 1.79 (1.31 - 2.45) <0.001 (S)*

4 16 (88.9%) 2(11.1%) 18 2.15(1.58 - 2.93) <0.001 (S)
Mallampati Score

Class | 5(29.4%) 12 (70.6%) 17 — —

Class Il 46 (48.9%) 48 (51.1%) 94 1.66(0.77 - 3.58) 0.14 (NS}

Class Il 78 (71.9%) 29 (27.1%) 107 2.48(1.18 - 5.22) <0.001 (S)*

Class IV 12 (57.1%) 9 (42.9%) 21 1.94(0.85 - 4.43) 0.09 (NS}
BMI

Underweight 1(20.0%) 4 (80.0%) 5 0.41(0.07 - 2.42) 0.37 (NS}

Normal 49 (48.5%) 52 (51.5%) 101 — —

Overweight 58 (65.2%) 31 (34.8%) 89 1.34(1.04 - 1.73) 0.02 (S)

Obese | 23 (71.9%) 9 (28.1%) 32 1.48 (1.10 - 1.99) 0.02 (S)

Obese Il 5(100)% 0 5 2.06 (1.69 - 2.52) 0.04 (S

Obese llI 5(62.5%) 3(37.5%) 8 1.29 (0.73 - 2.29) 0.49 (NS)
HbA1C

>6.5 127 (68.3%) 59 (31.7%) 186 2.63(1.66 - 4.18) <0.0001 (S}

<6.5 14 (25.9%) 40 (74.1%) 54 0.38 (0.24 - 0.60) <0.0001 (S}
Epworth Score

<10 39 (35.8%) 70 (64.2%) 109 0.46 (0.35 - 0.60) <0.0001 (S}

>10 102 (77.9%) 29 (22.1%) 131 2.18(1.67 - 2.84) <0.0001 (S}

*p>0.05 - Not significant; p<0.05 - Significant; 'T- test; *Chi-square test; *Fisher Exact test

group were at almost four times (4x) higher risk for high-
risk OSA (RR=3.57; 95% CI: 1.93 — 6.60; p<0.0001). For
tonsillar grading, the risk is higher with a higher tonsillar
grade. About tonsillar grade 1, the risk of patients with
tonsillar grade 2 was 1.46x higher (RR=1.46; 95% CI: 1.08 -
1.99; p=0.01) while for patients with tonsillar grade 3, the risk
for high-risk OSA was almost 2x higher (RR=1.79; 95% CI:
1.31 — 2.45; p<0.001) and 2x higher risk for high-risk OSA
was noted among patients with grade 4 tonsils (RR=2.15;
95% CI: 1.58 — 2.93; p<0.001). For the Mallampati score,
the higher risk was noted among patients with Mallampati
Class ITI (RR=2.48; 95% CI: 1.18 — 5.22; p<0.001). For BMI,
the risk for high OSA risk was significantly higher among
those who are either overweight or obese. A patient with an
HbA1Ic of >6.5 were at almost 3x higher risk for high OSA
(RR=2.63; 95% CI: 1.66 — 4.18; p<0.0001) while patients
with an Epworth score of >10 were at 2x higher risk for high
OSA (RR=2.18; 95% CI: 1.67 — 2.84; p<0.0001).

Table 5 showed the association of HbAlc with high-risk
OSA. There was a significant association noted as shown by
the p-value of <0.0001. The risk of patients with HbAlc >6.5
was almost 3x higher compared to those with HbAlc of <6.5
(RR=2.63; 95% CI: 1.66 — 4.18; p<0.0001).

There was also a significant association of quality of sleep
(Epworth score) with OSA-HR (Table 6) with a p-value of
<0.0001. The risk of patients with an Epworth score of >10
was almost 3x higher compared to those with an Epworth
score of <10 (RR=2.18; 95% CI: 1.67 — 2.84; p<0.0001).

In the univariate analysis, six variables were significantly
associated with high-risk OSA. This includes age, tonsillar
grading, mallampati score, HbAlc, Epworth score, and BMI
Three variables yielded a p-value of <0.25 which includes sex,
drug history, and neck circumference. These nine variables
were then included in the multivariate analysis of data. After
multivariate analysis using logistic regression (Table 7), only
4 variables were found to be significantly associated with

Table 5. Association of HbA1C with High OSA Risk Among Patients with T2DM

OSA Risk
" " - RR (95% Cl) p-value*
High Risk (n=141) Low Risk (n=99)
HbA1C
>6.5 127 (68.3%) 59 (31.7%) 2.63(1.66 - 4.18) <0.0001 (S)
<6.5 14 (25.9%) 40 (74.1%) 0.38 (0.24 - 0.60) <0.0001 (S)

*p>0.05 - Not significant; p<0.05 - Significant; *Chi-square test
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Table 6. Association of the Quality of Sleep (Epworth Score) with High OSA Risk Among

Patients with T2DM
OSA Risk

RR (95% Cl) p-value*

High Risk (n=141) Low Risk (n=99)

Epworth Score

<10 39 (35.8%) 70 (64.2%) 0.46 (0.35 - 0.60) <0.0001 (S)¥
>10 102 (77.9%) 29 (22.1%) 2.18(1.67 - 2.84) <0.0001 (S)¥

*p>0.05 - Not significant; p<0.05 - Significant; *Chi-square test

Table 7. Multivariate Analysis on the Association of Demographic and Clinical Variables

with High-Risk BQ

Variable (0]} 95% Cl P-value
Age 0.98 0.95-1.01 0.98 (NS)
Sex (F) 0.88 042 -1.84 0.73 (NS)
Drug History 0.20 0.02 - 2.18 0.19 (NS)
Neck Circumference (235 cm) 1.06 0.50 - 2.25 0.89 (NS)
Mallampati Score (Class | - ref value) 0.10 (NS)
Mallampati Score (Class Il) 1.02 0.28 - 3.79 0.97 (NS)
Mallampati Score (Class Ill) 2.07 0.55-7.85 0.29 (NS)
Mallampati Score (Class IV) 0.53 0.10 - 2.88 0.46 (NS)
Tonsillar Grading (Grade 1 - ref value) 0.01 (S)
Tonsillar Grade 2 2.07 0.95 - 4.52 0.06 (NS)
Tonsillar Grade 3 1.93 0.71-5.26 0.08 (NS)
Tonsillar Grade 4 14.83 2.47 - 89.11 0.003 (S)
BMI (Overweight & Obese) 2.82 1.35-5.90 0.006 (S)
HbA1c (>6.5) 7.01 2.96 - 16.62 <0.0001 (S)
Epworth Score (>10) 496 2.53-9.71 <0.0001 (S)

Logistic Regression Analysis

high-risk OSA. This includes tonsillar grading, HbAlc,
Epworth score, and BMI. The risk of patients with tonsillar
grade 4 was almost 15 x higher than those with lower tonsillar
grade (OR=14.83; 95% CI=2.47 — 89.11; p=0.003). The risk
of patients who were overweight or obese for high-risk
OSA was almost 3x higher risk than those with normal or
underweight BMI (OR=2.82; 95% CI=1.35 - 5.90; p=0.006).
The risk of patients with HbAlc of >6.5 was 7x higher risk
than those with HbAlc of <6.5 (OR=7.01; 95% CI=2.96
- 16.62; p<0.0001). The risk of patients with an Epworth
score of >10 was almost 5x higher risk than those with an
Epworth score of >10 <10 (OR=4.96; 95% CI=2.53 - 9.71;
p<0.0001). These variables were independent predictors of
high-risk BQ. Specifically for BMI (obesity) and HbAlc,
each has its independent effect on the outcome high-risk BQ.
None of them modifies the effect of each other, e.g. BMI is
not an effect modifier or does not modify the effect of HbAlc
on high-risk BQ and vice versa.

DISCUSSION

The overall prevalence rate of OSA-High Risk among
uncontrolled T2DM was 58.33%. This study is comparable
with the reported international prevalence from the Asia
and European countries (30-71%) as documented by BQ_
and confirmed by sleep studies.*!’ To this date, this study

is considered the highest reported prevalence rate of OSA-
HR among uncontrolled T2DM compared with the locally
published data (14-62%).*" It is important to note that in
this study, those who were high-risk for OSA were based on
BQ_and were not confirmed by Polysomnography (PSG) or
Sleep studies which is the gold standard for its diagnosis.'!
Majority of the studies obtained on other developing
countries were also studied with the use of BQ_and Epworth
Sleepiness Score because of the unavailability of the machine
and or unable to get pay for the cost.”'? The sensitivity of
BQ_for High risk for OSA is quite low compared to a full
overnight sleep study, hence the prevalence rate may be higher
compared to those with OSA-HR confirmed by PSG.**
Someof the reported studies showed a high prevalence rate
of HR-OSA among males and were noted to be significantly
increased if they are diabetic with poor glycemic control.*!?
The reason is still unknown yet but probably because men
have the most visceral or central fat adiposity compared with
temales.*"* BMI cannot measure the visceral adiposity hence
the need for a CT scan to confirm the results.*’* In a study
done by Jordan et al, they have stated that most males with
OSA-HR have more muscle mass in the neck and torso.*"
In our study, there is a higher prevalence rate of OSA-HR
among females (69.11%) compared with males (58%), this is
not compatible with the results from other foreign and local
studies. Most of our recruited patients are in the middle-aged
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group with higher BMI which negates the results of the local
and foreign data.*'* Although, the result is not statistically
significant; hence sex does not significantly contribute to the
variation of OSA risk level (p=0.2558).

Prevalence of HR-OSA increases with age. Regardless
of the presence of OSA, older patients have a higher risk
of developing sleep disorders and psychiatric problems due
to a concomitant co-morbidity such as congestive heart
failure, uncontrolled hypertension, chronic kidney disease,
and cerebrovascular disease.®>'"'3 Certain studies showed
that the prevalence of OSA-HR was significantly higher
among the middle age group and reaches a plateau among
60 years old and older on long-term follow-up of patients.'!
A possible explanation for that are the changes in bony
structures contiguous the pharynx, lengthening of the soft
palate, and increased deposition of fat in the para pharyngeal
area, therefore, narrowing of the upper airway resulting in
snoring, interrupted sleep, and more nocturnal awakenings,
increasing the cravings and propensity to overeat, hence
increasing the weight and BMI which were commonly
observed among the middle-aged group.®'*1

The plateau of OSA-HR was also observed among
patients 60 years old and above and can be explained by
the decreasing BMI, which means a loss of muscle mass in
the upper respiratory muscle (genioglossus) hence a decline
in its functional activity.® Among these populations, the
unavailability of caregivers or witnesses to describe their
snoring patterns and apnea episodes may also underestimate
the result.’® ‘This is in agreement with our study which
showed a high prevalence of HR-OSA among the middle-
age group of more than 46 years old to 60 years old (55%).

In this study, we also found a significant correlation
of HR- OSA with subjects’ anatomic structures such as
the body mass index, mallampati score, and the tonsillar
grade (p=0.0058, p=0.0003, p=0.0001 respectively) which is
comparable with foreign and local studies.>®!¢17 However,
it negates the correlation of the neck circumference to patients
with HR-OSA (p=0.8095). As observed, the prevalence
rate of HR-OSA patients with a neck circumference of less
than 35cm (61.54%) is just slightly higher than those with a
neck circumference of 35cm and above (58.15%). The chi-
square test’s results reveal that this narrow difference is not
significant; that is, the risks of those patients between these
two groups do not vary significantly as OSA risk levels are not
significantly associated with patients’ neck circumferences.
'The significant correlation of neck circumference with high
risk for OSA was supported by local and foreign data.>!¢

We also investigated the prevalence rate of OSA-HR
among patients’ lifestyle history such as smoking, alcoholic
drinking, and history of illicit drug use. The prevalence rates
of OSA-HR among alcohol drinkers is 55.36%, slightly
lower than the non-drinkers at 59.24%. This is comparable
with locally and internationally published data.’%!

Foreign and local literature showed that HbAlc is
significantly associated with their risk levels of OSA.M™18

'This is comparable with our study which showed that an
HbA1c level of 6.5% or higher could be associated with
a 250.6% increase in OSA risk. Therefore, there is a 2.506
(95% CI: 1.556 to 4.037) times the likelihood of having
high OSA risk as compared to those having an HbAlc level
of less than 6.5%. (p =0.0000). However, this is negated
by a study of Saad et al, where HbAlc level did not show
significant association to OSA severity risk but was strongly
correlated with the severity of hypoxemia among the T2DM
patients with OSA.™ The impact of sleep dysfunction and
its correlation with the good glycemic control among T2DM
were found to be significant in published data.®'® In the
study of Siwasaranond et al, 2015, shorter sleep duration is
associated with poorer glycemic control in T2DM patients
with untreated sleep-disordered breathing.'” Hence, sleep
duration was inversely correlated with HbA1c.'** This is
comparable with our study where blood sugar (HbAlc) is
significantly associated with patients’ level of sleepiness (p
= 0.0300). However, we failed to correlate the level of sleep
dysfunction with HbA1lc, which is also the limitation of our
study. The relationship of sleep-disordered breathing, and
sleep dysfunction, and degree of sleepiness among patients
with OSA were associated with lower insulin sensitivity
compared to those diabetics who don’t have OSA. Hence,
suggesting that obstructive events may be associated with
impaired insulin sensitivity, glucose effectiveness, and
pancreatic beta-cell dysfunction hence increasing the risk
of glucose intolerance and T2DM in sleep-disordered
breathing (SDB) such as OSA.#1213:21

The majority of studies have investigated the association
of OSA severity risk among patients with chronic co-
morbidities such as coronary artery disease* cerebrovascular
disease,” chronic kidney disease,'®* hypercholesterolemia,
COPD, and cor pulmonale.?** Ventricular tachycardia
has been reported as a common finding among OSA HR
patients in the setting of hypoxemia in patients with coronary
artery disease.>**? It is important to note that an increase
in the incidence of myocardial infarction is brought about by
elevated blood pressure during morning awakenings and or
sleep interruption which affects the circadian rhythm.” The
results of our study did not show any significant association
of OSA with chronic co-morbidities (asthma, hypertension,
COPD, and other comorbidities). However, because of
the limited number of cases that were enrolled, this may
underestimate the result and needs to be further investigated.
As revealed in this study, the patients’ risk level of OSA did
not vary significantly even if they have or don’t have asthma
or hypertension. (p=0.8079, p=0.6458, respectively). Most
OSA patients with asthma have more frequent exacerbations,
interrupted sleep, and recurrent snoring.** ‘They have
common symptoms with OSA such as recurrent snoring and
interrupted sleep. Significant findings on CPAP treatment
were good control of asthma symptoms and exacerbations
and gastroesophageal symptoms and gastroesophageal reflux
are well controlled.?*
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'The major strong points of this study are the associa-
tion of OSA high with hypercholesterolemia where it
significantly shows that there is a 138.5% increase in the
risk of patients with hypercholesterolemia developing risk
for having OSA (p=0.0088). Our data is comparable to
foreign literature. The correlation of intermittent hypoxia
from the production of total cholesterol in the association of
OSA and sleep fragmentation are still under investigation.”
However, they have found out that most OSA patients
have increased total cholesterol and triglycerides; hence,
hypercholesterolemia can be an independent factor for the
development of OSA hence further studies are required.”

Important points of this study are that patients’ level
of sleepiness are strongly associated with the following
demographic/clinical ~ characteristics: Age  (p=0.0003),
Hypertension (p=.0491), Asthma (p=0.0051), Hyper-
cholesterolemia (p=0.0014), Tonsillar Grades (p=0.0105),
Mallampati Scores (p=0.0150), Body Mass Index (0.0235),
Blood Sugar (HbAlc) Level (p=0.0300). Our data is
comparable to local and international data.”** Literature
states that sleep affects multiple systems in the body.? During
sleep, the start of slow-wave or NREM will temporarily
decrease the consumption of glucose in the brain, stimulates
parasympathetic activity thereby increasing vagal tone.” The
sleep duration that is described to be physiologic is at least
7-9 hours.* In fact, several studies documented that sleeping
for 7-9 hours for 24 hours is associated with the lowest
mortality and morbidity.** Sleepiness, sleep deprivation,
and sleep dysfunction can contribute to the physiologic
derangement of the body with or without the OSA this
is also correlated with the interruption of the nocturnal
cholesterol formation.?

Limitations of the study

The prevalence of OSA is a global burden but despite
more institutions are offering sleep studies for OSA patients,
the cost and small numbers of cases of OSA risk were
underestimated. This study was limited to the description
of the prevalence symptoms and risk of OSA among
patients who met the inclusion criteria, in the UP-PGH
Department of Internal Medicine and other subspecialties
that were mentioned. Also, it utilized the BQ_and ESS for
the identification of the symptoms and high risk of OSA for
the study population hence confirmation is quite difficult.
Those who were classified as high risk was evaluated and
referred with a written referral form to Sleep Medicine
specialists at the charity of the Lung Centre of the Philippines
(LCP) for Polysomnography with CPAP titration. But
the cost of the consult for a Sleep specialist as well as the
additional sleep studies with CPAP titration will not be
shouldered by the Investigating body which is also a limiting
factor. The result of the questionnaire was explained to the
participant; however, they may not be able to do the Sleep
studies with CPAP titration for confirmation because of the
cost. Another limitation of the study is the unavailability

Obstructive Sleep Apnea in T2DM Patients

of a Polysomnography machine with CPAP titration in our
institution (UP-PGH). Previously, those patients who were
seen at the OPD, at at-risk for OSA or clinical suspicion for
OSA were lost to follow up. Since the study is significant,
we might be able to put in our recommendation to revive
the Sleep Centre of UP-PGH and can be a good medium

for further prospective researches.
CONCLUSION AND RECOMMENDATION

In conclusion, this study found that the prevalence rate
of OSA-HR among T2DM is 58.33% which is comparable
to foreign literature. Many patients with uncontrolled
T2DM have higher risk for OSA. Factors associated with
this higher risk include the degree of sugar control (HbA1c),
dyslipidemia, BMI, Mallampati score, tonsillar grading, and
Epworth scale. COPD, asthma, and uncontrolled HPN
are not correlated with OSA high risk but need further
investigation due to the scarcity of cases recruited. A close
follow-up and/or further definitive study (PSG) to confirm
the results. It is recommended to increase the attention
of our local health sector and Department of Health in
the provision of more sleep laboratories to correlate these
results with a more definitive test for OSA. The creation of
an OSA club is recommended to follow-up those patients
with high-risk for OSA to prevent further complications
and to provide good glycemic control among T2DM.
BQ_and ESS plus sleep study should be incorporated as a
screening test for a patient with uncontrolled T2DM despite
adequate control of treatment. Good glycemic control and
adequate sleep may improve patients’ quality of life and
in turn, prevent or minimize complications of T2DM.
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