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ABSTRACT

Introduction: Cognition is composed of intellectual function,
memory, speech and language, complex perception, orientation,
attention, judgment, planning and decision-making. Behaviour
is the exhibition of these cognitive functions. Cognitive function
can be assessed by different methods. The most commonly
used are P300 and Mini Mental State Examination (MMSE).
As both measures evaluate cognitive functions but objective
method P300 evaluate endogenously and give the best picture
of cognitive functions.

Aim: To check the correlation between the results of MMSE with
event related potential (P300).

Materials and Methods: A prospective cross-sectional study
was done on 100 healthy young adult subjects of both genders,
aged between 18-25 years after taking written informed
consent from January 2019 to June 2019. Cognitive functions

were assessed by using MMSE questionnaire through face to
face interview and event related potential (P300) latency and
amplitude were assessed by using octopus NCV/EMG/EP- 4
Ch. Machine (model- CMEMG 01). Pearson correlation was
performed to identify correlation.

Results: The mean MMSE score was 24.28+2.89. The mean
P300 (latency and amplitude) was 269.61+43.11 ms and
3.1+4.13 pV. Pearson correlation were used to calculate the
correlation between P300 (latency and amplitude) with MMSE.
The inverse correlation (-0.086) was in between P300 latency
and MMSE. There was no correlation between P300 amplitude
and MMSE.

Conclusion: There was no correlation established between
P300 amplitude and MMSE and inverse correlation was seen
between P300 latency and MMSE. Hence, P300 cannot replace
the MMSE in clinical settings.
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INTRODUCTION

The higher-order capacities of the human brain can be captured
under the terms cognition and behaviour. Cognition is composed
of intellectual function, memory, speech and language, complex
perception, orientation, attention, judgment, planning and decision-
making. Behaviour is the exhibition of these cognitive functions [1].
Cognitive functions play a critical role in everyday activity and these
changes during lifetime and it usually improves as person grows
[2]. During the age of 20s or 30s, some cognitive functions such as
executive functions and working memory are at the peak. There are
numerous conditions in which Cognitive functions get affected like
in ageing, stress and in sleep disturbance and in certain diseases
like hypertension, dementia, Parkinson’s disease, diabetes etc.
Perceived cognitive impairment can hamper the daily living activities
[3,4]. Previous studies have demonstrated that higher cognitive
functions in children and young adults are positively correlated with
higher academic achievements [5,6].

Cognitive function can be assessed by the different methods. The
most commonly used are P300 and MMSE. P300 is a sensitive tool
for monitoring cognition and maybe an indicator in the analysis of
cognitive deterioration [7-10]. P300 latency and amplitude are often
considered to be importantly related to higher cortical functioning.
A decrease in amplitude and increase in latency corresponds to
cognitive decrement. The MMSE is a brief cognitive screening
instrument frequently used to evaluate cognitive disorders. It is a
subjective method of cognition assessment tool. This comprises of
11 questions and assesses 6 cognitive functional areas: awareness,
focus, immediate memory, short-term recall, vocabulary, and ability
to follow basic verbal and written commands. The assessment is
developed as a standardised instrument which offers a total score
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that allows the patient to be put on a cognitive functional scale. Each
MMSE-evaluated cognitive function has related brain structures that
are responsible for this function. While MMSE is not a diagnostic but
a screening tool, it maybe helpful for medical students, residents,
and clinicians to have a better overall understanding of what specific
brain area has been tested while MMSE administers specific
cognitive tasks [11]. During the assessment of cognitive functions,
the subject is asked simple questions and problems in a number of
areas, the time and place of test, repeating lists of words, arithmetic
such as serial sevens, language use and comprehension and basic
motor skill. Maximum score is 30 and scores <24 are associated
with cognitive impairment [12].

As both measures evaluate cognitive functions, but objective
method P300 evaluate endogenously and give best picture of
cognitive functions. However, it is not possible to use this method in
daily clinical setups due to its high cost and practical expertise. So
through this study, the present authors tried to set-up a correlation
between the results of commonly used cognitive status assessment
test, MMSE with event related potential (P300).

MATERIALS AND METHODS

A pilot study was conducted on a single group of 100 healthy young
adults. Subjects of both genders; aged between 18-25 years were
recruited for the study after taking written informed consent. The
study was approved by the Institutional Ethical Committee (EC/P-
47/2018) of RUHS College of Medical Sciences, Jaipur, Rajasthan,
India. The duration of study was six months from January 2019 to
June 2019. The subjects of Neuropsychological, hearing, cardio-
respiratory disorders and use of alcohol, smoking, drugs, and taking
sedative or sleeping pills were excluded from the study.
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Anthropometric Measurements

Weight and height were measured in accordance with National Health
and Nutrition Examination Survey (NHANES) anthropometric measuring
guidelines with help of weighing machine and stadiometer [13].

Mini Mental State Examination (MMSE) [11]

Mini Mental State Examination (MMSE) is a brief cognitive function
assessment tool introduced by Folstein MF in 1975 [11]. It consists
of 11-questions, which evaluate 6 areas of cognitive functions:
orientation, registration, attention, recall, calculation and language.
MMSE is divided into two sections, the first of which requires vocal
responses only and covers orientation, memory, and attention; the
maximum score is 21. The second part tests ability to name, follow
verbal and written commands, write a sentence spontaneously, and
copy a complex polygon similar to a Bender-Gestalt Figure; the
maximum score is 9. So the total score is 30. Questions were asked
through face-to-face interview. The mean scores were recorded and
analysed. Score ‘0’ was given for the following reasons: Incorrect
response, | don’t know. And score ‘1’ was given for each correct
answer.

Event Related Potential (P300)
Whole test procedure was conducted in a silent acoustic
environment at Neurophysiology lab of Department of Physiology.

Moreover, instructions for the last 24-hours were given to the
participants to refrain from consuming caffeinated products and
excessive physical activity as these can also contribute to changes
in P300 wave. The data of all the subjects were collected at the
same time (8-10 am) of day. They were instructed to sit comfortably
to close their eyes and not to sleep during the whole test procedure
[14]. The scalp was cleaned properly for decreasing the resistance.
Then electrodes were placed with the help of conducting paste
that’s so why conductivity increases. Ag-AgCl disc electrodes were
used for recording. Common reference electrode was placed on Cz
position of scalp for active electrodes. Two active electrodes were
placed on each mastoid process (A1 and A2). Ground was placed
on Fpz position. Subjects were also asked to wear a headphone,
through which they heard the rare and frequent sound of different
loudness or pitch. And subjects were instructed to recognise the
rarer type of the sound and raise the finger with the dominant hand
each time they heard it. The auditory Event Related Potential (ERP)
were recorded during a task involving standard auditory oddball
paradigm on Octopus NCV/EMG/EP- 4 Ch. Machine (model-
CMEMG 01). Auditory ERPs were recorded at the standard settings.
Environmental factors which influence ERP such as temperature,
noise, or strong luminosity were controlled during each recording.

The subjects were asked to come in the morning or 2-3 hours after
the last meal. The subjects were asked not to take any medication
before the test and refrain from sedative drugs or caffeinated
products, excessive exercise 24 hours before the test. Then test
protocol was explained to the subject and demonstrated the same.
Test procedure was conducted in a silent acoustic room. Pearson’s
correlation analysis was performed to access the correlation
between auditory event related potential and MMSE by using
Microsoft excel 2007.

RESULTS

A total of 100 subjects (75 males and 25 females) with (mean
age=19.81+£1.80 years, mean weight=68.52+12.89 kg, mean
height=170.03+8.66 cm. and mean BMI=21.99+4.21 (kg/m?) was
assessed for MMSE and ERP (P300) [Table/Fig-1,2].

The distribution of data was normal. Pearson’s correlation was
calculated assess the association between the MMSE and auditory
event related potential P300 i.e., wave latency and amplitude
[Table/Fig-3,4].
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Veriables Mean+SD
Age (year) 19.81+£1.80
Weight (kg) 68.52+12.89
Height (cm) 170.03+8.66
BMI (kg/m2) 21.99+4.21

[Table/Fig-1]: Distribution of demographic data.

Test Mean SD

MMSE 24.28 2.89
P300 lat (ms) 269.61 43.11
P300 amp (uV) 3.1 4.13

[Table/Fig-2]: Mean and SD scores for MMSE and Event Related Potential (P300
latency and amplitude).

Interestingly inverse poor correlation were found between latency
of P300 and MMSE score; representing that when MMSE score
increases the latency time decreases. The relationship between
MMSE and P300 amplitude was calculated but didn’t show any
association [Table/Fig-3,5].

MMSE
P300 lat (ms) -0.086
P300 amp (uV)

p=0.39
p=0.91

-0.0103

[Table/Fig-3]: Correlation between MMSE and Auditory ERP (P300) latency and

amplitude.
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[Table/Fig-4]: Pearson correlation coefficient between MMSE and P300 latency
showing poor inverse association (r=-0.086, p>0.05).

DISCUSSION

In the present cross-sectional study, the present authors correlate
the two cognitive function assessing tests in healthy young adults.
MMSE and auditory ERP (P300) were used for assessment
cognition. Various scales are used in clinical or research settings to
screen cognitive status at various domains (Appels B 2010) [12,15].
These are paper pencil test, MMSE, Digital Symbol Substitution Test
(DSST), Letter Cancellation Task (LCT), Trail Making Test (TMT) and
fMRI, Event Related Potential (ERP). The MMSE scale was most
commonly used in clinics of India [16].

In this study mean MMSE score was nearby to the cut-off value
(MMSE >24) which represent the normality in cognition. Kochhann
R et al., reported that the mean MMSE score of young adults was
28.8+0.12, which was higher than present study (24.28+2.89) for
higher educational level [17]. The score difference was 4.52+2.77.
Gupta PP et al., founded mean MMSE 27.85+1.51 and mean
P300 latency was 265.69+15.49 ms in healthy subjects [18]. In
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[Table/Fig-5]: Pearson correlation coefficient between M
03, p>0.05).

nd P300 amplitude

showing no association (r-

this study, the mean P300 latency and amplitude was 269+43.11
ms and 3.1+4.13 pV. which indicates good cognitive status than
the present study results.

Kumar N et al., reported that the mean P300 (latency; amplitude)
values were as of male (282.04+8.46 ms; 6.01+3.14 pV), female
(279.14+£9.38 ms; 5.43+3.09 uV) [19]. And Saha S et al., reported the
mean P300 latency 307.82+33.87 ms of healthy young adults [20].
Uvaish AN et al., provided normative mean values of P300 latency
(858.06+33.79 ms) and amplitude (8.99+4.48 pV) for Indian young
adults, which was higher than this present study [21]. Braveman RE
suggested that the P300 latency may be an important screening
indicator of impaired/borderline memory or dementia [22]. A P300
latency decrement and MMSE score increment shows the better
cognitive functions. The present study results showed the inverse
poor association between MMSE and P300 latency. However, the
results were not significant (p>0.05). Same type of correlation was
suggested by Gupta PP et al., study done on 40 healthy volunteers
but the results were not significant [18].

Limitation(s)
Small sample size was the limitation for this study.

CONCLUSION(S)

There was no correlation established between P300 amplitude
and MMSE and inverse correlation was seen between P300
latency and MMSE. Hence P300 cannot replace the MMSE in
clinical settings. This study also appeal further studies on larger
group of individuals should be conducted in young population for
best correlation results.
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