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ABSTRACT
Background: Obstructive sleep apnea syndrome is a highly prevalent serious chronic illness
characterized by repeated, complete or partial obstruction of the upper airways during sleep, mainly
at the level of the oropharynx. Upper airway dilator muscles are important for the maintenance of
pharyngeal patency.
Objectives:
1. To assess the effects of Oropharyngeal exercises and CPAP on moderate OSAS patients
2. To compare effects of oropharyngeal exercises and CPAP therapy on moderate OSAS patients.
Materials & Methods: Recently diagnosed 20 Moderate OSAS patients of age group 25-60 years
were included in the study. Group A consisted of 10 patients who practiced only oropharyngeal
exercises (Tongue, Soft palate and Lateral pharyngeal wall) regularly 30 minutes a day for 3 months.
Group B consisted of 10 patients who were on only CPAP therapy for 3 months.
Results: The results observed in Exercised and CPAP group were as follows: A significant decrease
in day time sleepiness score (p<0.005, p<0.001), sleep quality index (p<0.008, p< 0.001), apneahypopnea index (p<0.001, p< 0.001), oxygen desaturation index (p<0.002, p<0.001), number of
desaturations (p< 0.013, p<0.002), snoring events (p<0.004, p<0.039) was observed.
Conclusion: Though regular practice of Oropharngeal exercises/CPAP significantly reduced the
severity in moderate OSAS patients, the effects observed with CPAP therapy had better results on
comparison.
Keywords: Sleep apnea, Oropharyngeal exercises, Continuous Positive Airway Pressure
INTRODUCTION:

o

bstructive sleep apnea syndrome (OSAS)
is a most commonly present chronic
illness, manifested by upper airways
being repeatedly obstructed either completely or
partially mainly during sleep. The obstruction
occurs at the oropharyngeal level with repeated and
continous stoppage of respiration causing
oxyhemoglobin desaturation which leads to

awakening and resumption of respiration. But the
patients are not aware what is happening to them
during sleep, and present with the history of only
excessive tiredness, sleep disturbances and
daytime sleepiness.1 And when examined, they had
enlarged tongue, elongated and floppy soft palate
and uvula, associated with increase in adipose
tissue in the oropharynx, causing obstruction in the
2
airway. Palatoglossus and palatopharyngeus are
the upper airway dilator muscles which are most
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important for maintenance of pharyngeal patency.
The set of exercises practiced in this study were
derived from a speech therapist. It consisted of
isometric and isotonic exercises involving the
tongue, soft palate and oropharynx, which were
primarily developed to increase upper airway
5, 6
patency.
Continuous positive airway pressure (CPAP)
therapy is the most standard treatment for sleep
7
apnea. The patients are instructed to use CPAP
device whenever they are asleep including naps at
daytime too. The number of apneas and hypopnea
is recorded by the CPAP device.
The apnea - hypopnea index (AHI) is defined as the
number of apneas and hypopnea during pap
usetime. CPAP treats OSAS by reducing snoring
episodes, daytime sleepiness and improving
8
subjective sleep quality. Despite CPAP being the
most efficacious treatment available to OSA
patients, adherence is very minimal because the
patients are able to use it only 3 to 5 hour per night
sleep.9
The other therapies available for OSAS like weight
reduction, repositioning the mandible intraorally
and surgeries like uvulopalatopharyngoplasty have
10
minimal benefits when compared to CPAP device.
In our study we compared oropharyngeal exercises
and continuous positive airway pressure results in
moderate sleep apnea patients. Polysomnography
was used to assess severity of sleep apnea by
recording sleep symptoms including snoring
episodes, daytime sleeping and sleep quality.
MATERIALS AND METHODS:
The present comparative study was done in sleep
lab, pulmonary medicine department of velammal
medical college and hospital, Madurai. For a study
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period of 3 months by random sampling 35 recently
diagnosed moderate OSAS patients of both genders
of 25-60 years age group were included, after
getting an institutional ethical committee approval.
Ten patients were not willing for the study, rest of
the twenty-five patients were put on baseline
investigations and examination after obtaining an
explained, written, informed consent. Five patients
were excluded from the study because they were
under the exclusion criteria taken up for the study,
the exclusion criteria were subjects with BMI>40,
craniofacial malformation, on regular sedatives &
hypnotics, severe OSAS and any other medical
illness. The remaining 20 patients were narrowed
down to the study group, who were randomly
divided into two Interventional groups Group A and
Group B.
Group A consisted of 10 moderate OSAS patients
who practiced only oropharngeal exercises
(Tongue, Soft palate and pharyngeal wall) regularly
each exercise for three minutes daily five times a
day for three months duration.
Group B consisted of 10 patients who were on only
CPAP therapy for 3 months.
BMI was calculated after measuring height in m2
and weight in kgs. Baseline and End line values
were collected before and after the interventional
therapies.
Data Collection Method And Tools:
Collection of data using Questionnaire
1. Sleepiness at daytime was recorded with the
Epworth sleepiness scale that evaluates sleep
from No (0) to intense (3) in eight varying
timings. Score when summed up if is more than
10 are then taken as excessive daytime
sleepiness11
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2. Sleep quality was recorded with the Pittsburgh
sleep quality index (PSQI) which has 19
questions and 5 questions answered by
accompanying person. Only self-answered
questions were taken up in the scoring. The 19
self answered scores are added to form seven
divisions of scores ,each of which has range of

Tongue Exercises5
1. The tongue is placed in the floor of the mouth
and gently brushed with a tooth brush on the
sides and superior part of tongue, each
movement should be done 5 minutes 3 times a
day.

0-3 points. In all cases, a score of “0” indicates

2. By keeping the tip of the tongue against the

there is no difficulty for the patients while a

front of the palate and moving the tongue

score of “3” indicates severe difficulty. The

backwards 3 minutes totally throughout the day

seven divided scores are then summed to one

3. Tongue is forcefully sucked upward against the

“global score” , with a range of 0-21 marks,”0”

palate by pressing the entire tongue against the

indicating no difficulty and “21” indicating

palate for a total of 3 minutes throughout the

12

severe difficulty in all sections.

day.

All the patients were evaluated with

4. The tongue is forced back against the floor of

Polysomnography study which consisted of

the mouth while keeping the tip of the tongue in

sensors like Oxygen saturation sensor to measure

contact with the inferior incisor teeth for a total

oxygen desaturation index, number of

of 3 min throughout the day.

2

desaturations and levels of SPO . Nasal pressure
cannula, oronasal thermistor &Thoracic belt sensor

Soft palate exercises5

are used to measure apnea-hyperpnoea index (AHI)

A vowel is asked to said by the patient either

& respiratory distress index(RDI) which

intermittently which is acting as isotonic exercises

determines the severity of OSAS. Snoring sensor

and when said continuously acting as isometric

was used to measure snoring events.

exercises. These exercises have to be done daily for

Description of intervention:
Group A, OSAS patients were trained with
oropharyngeal exercises under the instruction and
supervision of a speech therapist. These exercises

3 min at their house and were asked to do it in
department once a week to assess if the procedure is
properly followed by the patients.
5

Oropharynx & jaw exercises

were practiced regularly to strengthen tongue, soft

1. Buccinator muscles are contracted by sucking,

palate, oropharynx and jaw. The duration of each

with repetition acting as isotonic and same

exercise was for three minutes daily and were asked

position as isometric exercise.

to do it five times a day for three months duration.

2. Buccinator muscle are taken against the finger

And to ensure adequate patient effort once a week

and is put in the oral cavity and pressing the

they did it under supervision.

buccinators muscle outward.
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3. Elevation of angle of the mouth is alternated
which is acting as isometric and with repetition
acting as isotonic exercises Patients are

Table 1: Comparison of sleep related
parameters before and after oropharyngeal
exercises for 3months duration. (Group A)

requested to complete 10 intermittent elevation
three times.
4. Elevation of the angle of mouth by alternating
lateral jaw movements acting as isometric
exercises
Group B participants in this study were provided
with PAP device which uses an electronic circuit to
monitor the patients breathing and provides two
different pressures, higher one during inspiration
and lower one during expirations. The patients
themselves are taught to wear the nasal mask of pap
device whenever they are falling asleep including
daytime naps.

*P value <0.05
PSQI – Pittsburgh sleep quality index, ESS – Epworth
Sleepiness Score, ODI -Oxygen Desaturation Index, AHIApnea Hypopnea Index, SE – Snoring Episodes, RI –
Respiratory Index, SPO2 Blood Oxygen Saturation

Table 2: Comparison of sleep related
parameters before and after CPAP Therapy for
3 months duration (Group B)

RESULTS:
Comparisons of the values within two groups were
by using paired t test and comparisons against the
two groups were done by using unpaired t test.
Table 1 shows the comparison of results of sleep
related parameters in oropharyngeal exercised
group before and after exercise for 3 months
duration. After oropharyngeal exercises sleep
quality has improved significantly with sleep
quality score p< 0.008, there was a significant
decrease in snoring episode p<0.004, apnoea –
hypopnoea index p<0.001, snoring events p<0.004,
respiratory index p<0.008 and oxygen desaturation
2

index p<0.002, SPO also improved, along with
reduction in number of desaturations p<0.013 in
exercised patients.
National Journal of Basic Medical Sciences | Volume 8 | Issue 4 | 2018

*P value <0.05
Table 2 shows the comparison of results of sleep
related parameters in CPAP group before and after
therapy for 3 months duration
After CPAP therapy, sleep quality has improved
significantly with sleep quality score p< 0.001,
there was a significant decrease in snoring episode
p<0.039, apnoea – hypopnoea index p< 0.001,
respiratory index p<0.001 and oxygen desaturation
index p<0.001, SPO2 also improved, along with
reduction in number of desaturations p<0.002 in
exercised patients.
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Table 3 shows the comparison of results of sleep
related parameters between Oropharyngeal
exercised group and CPAP group after therapy for 3
months duration
Though there were improvement both in exercised
and CPAP therapy group statistically after three
months of intervention, highly significant results
were observed only in three of eight parameters in
CPAP therapy, sleep quality showing P <0.005,
respiratory distress index P <0.034 and SPO2
P<0.003
Table 3: Comparison of sleep related
parameters of Oropharyngeal exercised and
CPAP therapy groups (Group A & Group B)

group and CPAP therapy group shows significant
improvement in the quality of sleep, and oxygen
saturation, reduction in - daytime sleepiness score,
snoring episodes, apnoea –hypopnoea index (AHI)
and number of desaturations.
Since the tongue, pharyngeal & oral cavity muscles
get strengthened by the prescribed oropharyngeal
exercises, which are proved by our study results,
the upper airway patency is improved in OSAS
patients and thereby oropharyngeal exercises acts
as a corrective measure in OSAS.
Similarly, CPAP therapy is blowing continuous
constant airflow through the nose and mouth and
thereby it acts as a supportive measure to the OSAS
patients by preventing collapse of the airway and
improving upper airway patency.
CONCLUSION:

*P value <0.05
DISCUSSION:
Pharyngeal patency during breathing is mainly
achieved by synchronized action of upper airway
and thoracic respiratory muscles together.
According to Fogel RB et al tongue posture appears
to have greater effect on upper airway structures.4
But in OSAS patients since tongue is enlarged, soft
palate and uvula is elongated and floppy, the upper
airway is getting obstructed leading to
oxyhemoglobin desaturation followed by arousal
and resumption of respiration. The results in the
present study of both the oropharngeal exercised
National Journal of Basic Medical Sciences | Volume 8 | Issue 4 | 2018

Both Oropharyngeal Exercises and CPAP therapy
improves objective and subjective measurements
of sleep related parameters on moderate OSAS
patients. CPAP machine is not only costlier but also
disrupts the sleep of the patient, the reason for the
disruption of sleep is mask discomfort and pressure
intolerance. And the patient's adherence could be
substandard because it's also cumbersome wearing
it each time they retire to sleep, especially elderly
age group. But Oropharyngeal exercises are
totally free of cost & easy for any age group to
practice and, it gives much better results as CPAP
therapy on moderate OSAS patients if done
regularly and for a longer duration.
LIMITATIONS:
The limitations in the present study are, sample size
is smaller, oropharngeal exercise was supervised
only once in a week when the patients came to the
OPD.
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