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ABSTRACT

group.

Background: Snoring is a sleep disorder which often causes cognitive dysfunction, due to inadequate rhythms of
sleep cycle. Commonly evaluated with polysomnography. P300 is an electrophysiological method to measure the
cognitive dysfunction. Usefulness of P300 audiological test in snoring for cognitive ability is studied here.

Methods: Prospective study with 20 cases and 30 controls. Cases were selected with simple sleep apnoea
questionnaires and snoring people were selected as cases. Healthy non snoring people were selected as controls.
Results: Significant increase in latency of P300 in snoring people (50%); more in males and in the middle aged

Conclusions: P300 is an electrophysiological method to measure the cognitive dysfunction in snoring people.
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INTRODUCTION

It is very well known that patients with OSA syndrome
have daytime somnolence leading to cognitive disability.
Very few tests are available for the assessment of the
cognitive ability.P300 is an audiological test which is
used for the assessment of cognitive ability of a person.
This study assesses the usefulness of P300 assessment for
the evaluation of cognitive abilities of the person with
simple snoring disorder. 20 snoring people were
evaluated by using standard sleep apnoea questionnaires
and subjected to ENT evaluation and then P300
assessment, it is compared to normal non snoring healthy
controls and results were analyzed. Snoring is an
important problem for both men and women socially as
well as personally. In Indian population it is 19.5%
prevalent in men and 7.5% in case of females. 40 Percent
of snoring people have mild cognitive impairment.
Cognitive dysfunction is the loss of intellectual functions

such as thinking, remembering, and reasoning of
sufficient severity to interfere with daily functioning.
Patients with cognitive dysfunction have trouble with
verbal recall, basic arithmetic, and concentration.
Evaluation of cognitive dysfunction done by following
methods

P300 event related or endogenous evoked response, the
mirror-drawing test was used to study procedural
memory and trail-making test (TMT) was used to
evaluate divided attention and executive function. In our
study P300 audiological test is used for measurement of
cognitive ability.?

METHODS
To evaluate the cognitive functions using P300 Latency

in patients with simple snoring disorder. This prospective
case control study was conducted in SIVAN ENT care,
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Chennai between January 2018 to February 2018 on 20
snoring people selected by simple sleep apnoea
questionnaires. 30 non snoring healthy people were
selected as controls. Both cases and controls subjected to
ENT and Pure tone audiogram evaluation. All patients
with snoring disorder were included in our study.
Unwilling patients, patients with prior audiological

disorders, patients with prior mental dysfunctions and
patients with medications that would affect the cognition
were excluded from our study. After complete evaluation
P300 audiological test was done for both groups and
results were statistically analyzed by using the IBM.SPSS
software version 23, CHI Square test. Values of P value
<0.01 was considered highly significant.

Table 1: Test protocols.

| Terminolog Description

Stimulus odd ball paradigm

There are at least two stimuli. One stimulus is presented frequently and the other is
presented infrequently

The frequent signal in the oddball paradigm. Standard stimuli are predictable,

paradigm®

Standard accounting for 80% of the stimulus presented in the oddball paradigm
Target The infrequent, unpredictable, rare stimuli, accounting for 20% of stimuli presented.
P300 response that appears 300ms after presentation of the rare stimulus in oddball

Figure 1: Test procedure. A=P300 recording in
computer; B=P300 testing represent (one electrode
placed over the right mastoid second electrode placed
over vertex and control electrode placed over the
forehead).!

P 300 latency

P300 is a positive deflection in the waveform within
latency region of 250-400 ms.®
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Figure 2: P 300 waveform.
RESULTS

In our study 20 snoring people selected as cases, 30 non
snoring healthy adults taken as controls (Figure 3). Out of
these 20 cases 10 cases had prolonged P300 (400-500

ms) latency, 10 cases had normal P300 (200-400 ms).
(Figure 4). In our study most of the people belongs to
middle age group (36-50 yrs) (Figure 5). Male
predominantly affected in our study (Figure 6). In our
study controls P300 latency 14 controls ranges (200-300
ms), 16 controls ranges (300-400 ms). Out of 20 cases, 4
cases ranges (200-300 ms), 6 cases ranges (300-400 ms),
10cases ranges (400-500 ms). Following Pie chart and
Bar chart illustrated the results of P300 test.

CONTROLS

60%

Figure 3: Distribution of study population among
controls and cases.

Cases

mNORMAL mPROLONGED

Figure 4: Distribution of study population with P300
latency among controls and cases.
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Figure 5: Age distribution in our study.
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Figure 6: Gender distribution in our study.

18

16
14
12
10

m 200-300 miliseconds

8 = 300-400 miliseconds
6 400-500milliseconds
4
2
0
CASE CONTROL
Figure 7: P300 latency in our study.
DISCUSSION

From our study snoring people have prolonged P300
latency because they have tendency to develop cognitive
impairment which is easily detected by simple non-
invasive electrophysiological test P 300. Previous study
which supporting ours study is “abnormal auditory P300
latency indicates the cognitive dysfunction in OSAS
patients. Nocturnal hypoxaemia may play an important
role on it. Snorers should be monitored because of the
tendency to develop cognitive impairment”.® P300
latency significantly increased in snoring people (50%)
and also mainly in middle age male people were affected
in our study. P300 is an event related or endogenous
evoked response identified in the 1960’s. The P300 is a
component within an extended ALR time frame recorded
using an oddball paradigm (standard and target signal).
Target signal produces a positive peak in the latency of

300ms, which is also called P3. A missing, rare or a
deviant signal can elicit P300 response. It is often
described as cognitive evoked response as it depends on
the detection of the difference between frequent vs. rare
signals.” Diverse regions of the brain contribute to the
generation of P300 including sub cortical structures —
hippocampus, other structures within the limbic system
and the thalamus, auditory regions in cortex, frontal
lobe.? Gender has no significant difference in latency and
amplitude, larger P300 amplitude for left handed
individuals at Fz, right handed subjects at posterior sites,
shorter latency for left vs. right handed subjects, possible
explanations include larger corpus callosum in left-
handed subjects, differences in skull thickness, STM,
attention. P300 latency is a reflection of information
processing time. Memory updating for target signal is
required as standard forms for good representation,
anticholinergics have negative effect on P300, acute
alcohol ingestion slightly increases P300 latency.’

Figure 8: P300 testing in subject connected to
computer software.

CONCLUSION

Snoring and sleep apnea is a common clinical problem in
our society. It affects the cognition. Evaluation of
cognition is needed for complete assessment, Because it
will affects the day time activities like driving, studying,
poor performance in working place. Most of the people
with snoring have prolonged P300 latency. P300 is a non-
invasive electrophysiological method of assessment of
cognition.

As per previous studies abnormal P300 latency in OSA
people with cognitive impairment. Based on our study
snoring people have prolonged P300 latency. So snoring
people have cognitive impairment, which needs
evaluation much earlier to avoid poor performance in day
today activities like driving, studying etc. Based on our
study results, we have brought out the usefulness of P300
in assessing the cognitive function in people affected by
snoring. The test has shown significant result in gender
distribution with males being more affected. The P300
latency is increased significantly in cases with snoring. It
has further shown that middle aged group has been more
affected than other age groups.
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