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ABSTRACT

Introduction: Obstructive sleep apnea (OSA) is one of the most common sleep-disordered breathing characterized by repeated
cessation or reduction in airflow during sleep. OSA occurs in both obese and nonobese individual. This study was designed to
compare the clinical and polysomnographic data between obese and nonobese patients with OSA. Materials and Methods: This
was a retrospective study that included all the patients diagnosed as between November 2013 and December 2014. The patients
were classified into nonobese (n = 23) and obese (n = 72) groups if their body mass index (BMI) was <27.5 and >27.5, respectively.
Data were analyzed using Statistical Package for the Social Sciences (SPSS) software program, version 20.0 (SPSS, Chicago, Illinois).
A value of P < 0.05 was considered statistically significant. Results: There were 95 patients of OSA, of which 23 (44.4%) were
nonobese and 72 (75.78%) were obese with a mean BMI of 24.37 + 3.09 and 34.27 + 8.34 kg/m?, respectively. Characteristics, such
as male predominance, higher BMI, neck circumference, and loud snoring, were significantly higher in obese group (P < 0.05) as
compared to nonobese. Mild OSA (AHI 5-15) was significantly higher in nonobese patients (39.13% vs. 5.55%, P < 0.00001), whereas
severe OSA (AHI >30) was higher in obese patients as compared with nonobese (66.66% vs. 30.43%, P = 0.002). When comparing
comorbidities, the hypertension was significantly higher in the obese (47.22% vs. 13.04%, P=0.003) than the nonobese patients. The
incidence of diabetes (37.50% vs. 17.39%) and hypothyroidism (16.66% vs. 4.34%) was also higher in obese group as compared with
nonobese. No significant difference was found for mean age, racial origin (Asian/African), and ESS score between obese and nonobese
patients. Conclusion: Obstructive sleep apnoea is not restricted to only obese individual; rather it also occurs in nonobese. The
severity of OSA in nonobese has generally less as compared with obese and its early identification required high index of suspicion.
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Introduction

Obstructive sleep apnea (OSA) is a disorder that is characterized
by repeated obstructive apneas, hypopneas, and/or respiratory
effort-related arousals caused by repetitive collapse of the upper
airway during sleep. The prevalence of OSA in the general
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adult population varies depending on the definition but is
approximately 15%—30% in males and 5%—15% in females (when
OSA is defined as an apnea—hypopnea index [AHI] greater than
five events per hour of sleep).!"” Risk factors for OSA include
older age, male gender, obesity, and craniofacial and upper airway
abnormalities. Obesity is a major risk factor for OSA and well
correlated with body mass index (BMI).P#l Moderate-to-severe
OSA (AHI =15) was present in 11% of men who were normal
weight, 21% who wete overweight (BMI 25-30 kg/m?), and
63% of those who were obese (BMI >30 kg/m?) similarly, in
women, OSA was present in 3% of patients who were normal
weight, 9% of those who were overweight, and 22% of those
who were obese.” However, few studies showed that clinical
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presentation in nonobese patient is not different as compared
with obese except severity of disease, which is less this group.[®
There are few studies that characterize OSA in nonobese patients
and probably require different treatment; therefore, this study
was designed to compare the clinical and polysomnographic data
between obese and nonobese patients with OSA.

Materials and Methods

This was a retrospective cross-sectional study conducted in
Indraprasth Apollo Hospital, New Delhi. All the patients
diagnosed as OSA between November 1, 2013 and December 31,
2014 included in study. OSA was considered in all patients with
excessive daytime sleepiness and loud snoring with AHI >5/h.
The patients were classified into nonobese (# = 23) and
obese (7 = 72) groups if their BMI was <27.5 and =27.5." The
detailed evaluation of patient was performed with predesigned
proforma, which include age, sex, comorbid illnesses, Excessive
day time sleepiness (EDS) by Epworth sleepiness scale (ESS),
and anthopometric measurements (BMI, neck circumference,
and Mallampati’s score). Neck circumference was measured with
a tape measure at the level of cricothyroid membrane. Subjects
were excluded if they had any of the following: pulmonary
tuberculosis, chronic obstructive pulmonary disease, bronchial
asthma, interstitial lung disease, neuromuscular disorders,
and history of drug abuse, chronic renal failure, congestive
heart failure, pregnant, or receiving treatment for psychiatric
conditions.

All patients with OSA underwent a level 1 sleep study consisting
of an overnight polysomnographic examination, which included
an Electroencephalography (EEG) (C3-A2, C4-A1, O2-A1, and
03-A2), bilateral Electrooculogram (EOG), chin and lower leg
Electromyography (EMG), nasal and mouth airflow, thoracic and
abdominal respiratory movements, Electrocardiogram (ECG),
oxygen saturation measured by pulse oximetry, and body position.
The episodes of apnea were defined as complete cessation of
airflow for 210 s, and hypopnea consisted of a 250% reduction in
oronasal airflow accompanied by a reduction in oxygen saturation
measured by pulse oximetry of at least 4%. Apnea events were
classified as obstructive, mixed, or central, according to the
presence or absence of breathing efforts with thoracoabdominal
paradox. AHI was determined by the frequency of these events
per hour during sleep time based on the results of the overnight
polysomnography. RERAs (Respiratory effort related arousal)
defined by a seties of respiratory cycles of increasing/decreasing
effort or flattening lasted for 210 s, leading to an arousal that
cannot be defined as apnea or hypopnea.

Statistical analysis

Numerical and categorical data were compared between groups
using the Student’s 7 test and Chi-square test as appropriate.
Data were analyzed using Statistical Package for the Social
Sciences (SPSS) software program, version 20.0 (SPSS, Chicago,
Illinois). A value of P < 0.05 was considered statistically
significant.
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Results

There were 95 patients of OSA, of which 23 (44.4%) were
nonobese and 72 (75.78%) were obese with a mean BMI of
24.37 £ 3.09 and 34.27 * 8.34 kg/m’, respectively. Characteristics,
such as male predominance, higher BMI, neck circumference, and
loud snoring, were significantly higher in obese group (P < 0.05)
as compared with nonobese [Table 1]. No significant difference
was found for mean age, racial origin (Asian/African), and ESS
score between obese and nonobese patients. The significantly
higher proportion of nonobese patients have Mallampati
grade 1 and 2 (P < 0.005), whereas grades 3 and 4 were found
higher in obese group. When comparing comorbidities, the
hypertension was significantly higher in the obese (47.22% vs.
13.04%, P = 0.003) than the nonobese patients. The incidence
of diabetes (37.50% vs. 17.39%) and hypothyroidism (16.66%
vs. 4.34%) was also higher in obese group as compared with
nonobese [Table 2 and Figure 1]. Mild OSA (AHI 5-15) was
significantly higher in nonobese patients (39.13% vs. 5.55%,
P < 0.00001), whereas severe OSA (AHI >30) was higher
in obese patients as compared with nonobese (66.66% vs.
30.43%, P = 0.002) [Table 2 and Figure 1]. Most of the study
patients maintain their baseline oxygen saturation >90% in
both nonobese and obese groups (100% and 95.83%). There
was significantly higher proportion of nonobese patients who
maintained their minimum oxygen saturation >90% as compared
with nonobese (34.78% vs. 15.27%, P-0.041). Respiratory
effort-related arousal (>5/h) was significantly higher in nonobese
patients as compared with obese (52.12% vs. 29.16%, P-0.043).
No significant difference was found for paradoxical breathing,
periodic leg movement, atrial/ventricular arrhythmia, and
frequency of ectopic.

Discussion

OSA is characterized by recurrent episodes of cessation and or
reduction of respiratory airflow due to upper airway collapse
during sleep, with a consequent decrease in oxygen saturation.

Table 1: Baseline characteristics of study patients

Characteristics Nonobese (n=23)  Obese (n=72) P
Age 44.82112.47 48.88113.73 0.210
Male% 21/23 (91.30) 51/72 (70.83) 0.048
Asian/African 22/1 58/14 0.058
BMI 24.37%3.09 34.2718.34 0.0001
Neck circumference 36.10£3.62 39.21+4.18 0.001
Mallampati score
1 02 (8.69) 05 (6.94) 0.779
2 09 (39.13) 11 (15.27) 0.014
3 07 (30.43) 27 (37.50) 0.535
4 05 (17.39) 29 (40.27) 0.107
ESS score 9.86%4.59 10.6t4.47 0.493
Loud snoring 04 (17.39) 42 (58.33) 0.0006
DM 04 (17.39) 27 (37.50) 0.073
Hypertension 03 (13.04) 34 (47.22) 0.003
Hypothyroidism 01 (4.34) 12 (16.66) 0.133

Number in bracket shows proportion. P value is significant indicates bold values
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Table 2: Comparison of polysomnographic characteristics
between obese and nonobese

Characteristics Nonobese Obese P
(n=23) (n=72)
AHI
5-15 09 (39.13) 04 (5.55) 0.00001
16-30 07 (30.43) 20 (27.77) 0.802
>30 07 (30.43) 48 (66.66) 0.002
Baseline oxygen saturation
>90% 23 (100) 69 (95.83) 0.322
<90% 00 03 (4.16) NA
Lowest oxygen saturation (%)
>90 08 (34.78) 11 (15.27) 0.041
75-90 11 (47.82) 36 (50.00) 0.857
<75 4(17.39) 25 (34.72) 0.116
RERA
>5/h 12 (52.12) 21 (29.16) 0.043
Paradoxical breathing 13 (56.52) 52 (72.22) 0.158
Ectopics 03 (13.04) 05 (6.94) 0.357
Atria/ventricular arrthymia 02 (8.69) 06 (8.33) 0.960
PLM 01 (4.34) 07 (9.72) 0.417
Number in bracket shows proportion. P value is significant indicates bold values
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Figure 1: Difference in severity of OSA and comorbidities between
obese and nonobese OSA. Number on the Y-axis represent proportion

Obesity is one of the most important risk factors and there are
many cross-sectional studies which showed a strong association
between increased body weight and the risk of OSA.® Primary
care and family physician generally aware about this association
but very few know that OSA can also occur in nonobese
individual. This will lead to identification of disease in early stage
and been put on specific treatment. This nonobese phenotype
is challenging to treat as patient are less adherent to treatment
and positive pressure therapy such as continuous positive airway
pressute (CPAP) may not be effectivel'”

Our study showed that nonobese patients with OSA tend to
have significantly milder OSA compared with obese patients
regarding parameter such as apnea—hyponea index (AHI),
which are consistent with previous studies (P < 0.05).['"""’]
There was significantly higher proportion of nonobese patients
who maintained their minimum oxygen saturation above 90%
as compared with nonobese during sleep study (P < 0.05),
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which is in line with other study." The upper airway soft-tissue
enlargement playa an important role in pathogenesis of obese
patients with OSA, whereas bony structure discrepancies may be
the dominant contributing factors among nonobese patients.!!
This study shows higher Mallampati grade (3—4) and higher neck
circumference in nonobese patients as compared with obese,

which is in line with other study.['"

The incidence of hypertension was observed significantly higher
in obese OSA patients than the nonobese patients. This finding
has been supported by several studies (P < 0.05).1"8 OSA
is independently associated with hypertension, independent
of obesity. Approximately 14% of study patients have
hypothyroidism, which is higher than older study and slightly
more in obese group as compared with nonobese."*) OSA
is a well-recognized risk factor for insulin resistance and
type 2 diabetes mellitus (T2DM), independently of BMIP!
and this study shows higher incidence of diabetes in obese
group with OSA than nonobese patients but statistically not
significant (P > 0.05).

Experimental and population-based data identify OSA as a
significant risk factor for cardiovascular disease and support
its association with increased cardiovascular morbidity and
mortality.?**4
The bradycardia-tachycardia phenomenon may be observed with

It is associated with nocturnal cardiac arrhythmias.

respiratory events (apneas and hypopneas).”! This study did not
show significant difference for frequency of atrial or ventricular
arrhythmia, and ectopic in two study groups but definitely more
frequent in obese patients. There are no studies that look on
incidence of arrhythmia between obese and nonobese OSA but
study shows that sleep-related breathing disorder group had a higher
prevalence of nocturnal atrial fibrillation (AF; 4.8% vs. 0.9%),
nonsustained ventricular tachycardia (5.3% vs. 1.2%), and complex
ventticular ectopy (25% vs. 14.5%).29

There are few limitations to this study. We have assessed only
neck circumference and Mallampati grading for upper airway
soft-tissue enlargement as they are easy to do at outpatient level
and can correlate with severity of OSA. There are several imaging
modality to evaluate the upper airway in patients with OSA such
as cephalometric radiography, computed tomography, magnetic
resonance imaging, fluoroscopy, and somnofluoroscopy but these
methods are not easy to do and are expensive. Another limitation
is that the study performed in corporate hospital where many
foreigners were also included in study and so results cannot be
generalized for our country.

Conclusion

Obstructive sleep apnoea is not restricted to only obese
individuals; rather it also occurs in nonobese. The severity of
OSA in nonobese has generally less as compared with obese
and its early identification required high index of suspicion. No
significant difference was found in prevalence of hypothyroidism
between obese and nonobese OSA.
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