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Abstract

Background: Sleep is a crucial part of any stage of life to provide a resting period that is essential for
decision-making matters, and mood, as well as to help the body reduce blood pressure and cardiovascular
complications. Dealing with sleep deprivation is not uncommon for junior physicians working in
healthcare, causing a decline in cognition which affects decision-making, and mood changes that cause
irritability.

Aims: This study aims to measure the changes in visual working memory and mood within the junior
physician population that faces sleep deprivation due to on-call shifts.

Methods: Following the recruitment of participants, they were asked to complete the Pittsburgh
Sleep Quality Index (PSQI) to assess sleep quality and disturbances over 1 month. Following that, the
participants were then requested to complete a Brief Mood Introspection Scale (BMIS) to measure their
mood, as well as a visual working memory assessment (cognitive task) to assess cognitive functions.
The BMIS and cognitive tasks were completed before and after their on-call shifts. Furthermore, the
participants were requested to complete the BMIS and cognitive task on “normal shifts”, which was
used as a control group.

Results: It has been observed that there are no statistically significant correlations between the
cognition score and any of the BMIS sub-scales in the pre-call visit. However, within the post-call
visit, positively associated moods in the BMIS sub-scales such as pleasantness (r = 0.414, p = 0.035)
and overall positivity (r = 0.486, p = 0.012) had a statistically significant effect on cognitive scores.
For the normal shift visit, all of the positively associated BMIS sub-scales had a statistically significant
effect on cognitive scores: pleasantness (r= 0.640, p = 0.014), arousal (r = 0.570, p = 0.033) and overall
positivity (r = 0.660, p=0.011).

Conclusion: Sleep deprivation affects junior physicians immensely causing a decrease in positive
mood and cognitive decline. Upon this reflection, medical institutions need to actively pay attention
to the mental health and well-being of junior physicians to ensure that patient care is not halted or
compromised.
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Introduction

According to the National Sleep Foundation, the
recommended time for sleeping in adults is 7-9
hours, accounting for one-third of an individual’s
day. This state of perceptual disengagement from
the environment serves as a resting period that is
essential for cognitive, mood, and physiologic
functions, as well as emotion regulation.'?
Individuals who habitually deviate from the
recommended guidelines may exhibit signs
or symptoms of serious health complications,
whether they are physical, mental, or emotional.
Physical complications include increased cortisol
levels, decreased glucose tolerance, and increased
sympathetic tone’, which can lead to increased
blood pressure and cardiovascular complications. *-¢
Continuous deprivation of sleep can also lead to
non-physical detriments. In a study conducted at
the University of Pennsylvania, 16 healthy adults
had their sleep restricted to 4.98 hours per night
for seven days. The study showed that there is a
clear effect of sleep deprivation on neurobehavioral
markers such as alertness, mood disturbances,
and stress.” Moreover, sleep deprivation has been
shown to induce mental fatigue whilst performing
important tasks such as operating vehicles.® A lack
of sleep can cause a multitude of problems that can
restrict an individual’s ability to perform daily tasks
optimally, whether it is about work, social settings
or even enjoying hobbies.

Physicians are a unique demographic that is prone
to continuous sleep disturbances due to their
inconsistent work hours and on-call duties, alongside
the responsibilities they hold. As a result, reduced
sleep can deteriorate their mood, attitude, perceived
efficiency, and information processing; which
can lead to reduced cognitive functions.”!® These
reduced cognitive functions can severely affect
a physician’s ability to provide the best level of
care to their patients, whether it is through
consultations and diagnosis, prescribing medication,
or performing surgical procedures.!!

Working memory is a multi-component model that
encompasses three subcomponents:'?

1) Phonological loop [verbal working memory],
2) Visuospatial sketchpad [visual-spatial working

memory], 3) Central executive [allows for directing
attention, maintaining task goals, decision making,
and memory retrieval].'*!* Multiple variables play a
debilitating role in the capacity of working memory,
or how many items an individual can hold in their
mind and later be used in the execution of cognitive
tasks, such as negative emotions, increased stress
and anxiety, mindfulness, and sleep."

In this study, we aim to address the concerns
regarding sleep deprivation and mood in junior
physicians. We hypothesize that sleep deprivation
will have detrimental effects on cognition and
mood. Physicians who are sleep-deprived are more
likely to show a decline in both cognitive abilities
and mental health. In that same manner, we expect
our participants to have worsening scores on the

cognitive assessment after completing their on-call
shift.

Methods
Ethical Approval

The study was ethically approved by the Institutional
Review Board at King Hamad University Hospital
(IRB#22-561). Following approval, a list of junior
physicians who were eligible for the study was
retrieved from the hospital administration.

Study Design

This study followed a prospective quasi-experi-
mental design at King Hamad University Hospital,
Bahrain. The participants’ inclusion criteria were
that they have at least six months’ experience
working in the hospital. The participants were all
physicians with on-call duties, required to stay on
hospital premises after their normal duty hours with
a minimum of 20 hours. Participants were excluded
if they were doing on-call shifts outside the hospital
premises such as pathologists, or if they worked
in specialties that have shift-based work hours
such as Emergency Medicine, Intensive Care Unit
(ICU), or Pediatric Intensive Care Unit (PICU).
Additionally, if the participants were diagnosed with
psychological disorders that may affect cognition or
sleep, they were excluded. Following this criterion,
and the physicians’ availability, 26 physicians
enrolled in the study.



Patient Recruitment

Participants were initially emailed about the study
and then contacted through the phone about their
willingness to participate. Upon verbal agreement
to participate, they were asked about their next
on-call shift for which they can accommodate
10 minutes of their time the morning of the on-
call shift and the afternoon of the next day after
completing their shift. Then, the participants were
sent an electronic Informed Consent and a survey
that included: 1) Demographics, 2) a Motor Vehicle
Survey, and 3) the Pittsburgh Sleep Quality Index
(PSQI). 4) Brief Mood Introspection Scale (BMIS)
to complete. The survey was electronically done
on Microsoft Forms and a participant number was
assigned upon completion. Participants were not
permitted to complete the survey if they did not
consent to participate in the study.

Data Variables
1) Demographical Variables

Demographic variables were recorded through the
online survey that required participants to complete
it using their institutional accounts. This feature
helped us track the participants between the first and
second visits. The demographic variables are age
and gender, smoking habits, marital status if they
have any children, and how many. Work-related
variables that were collected are the specialties they
work in, the number of years of experience they had
accumulated, the average number of on-call shifts in
a month, and their normal working hours. Lifestyle
variables such as the number of coffee cups they
drink a day and the average number of hours they
sleep on a normal day were also accounted for. In
addition, to confirm that participants fit the inclusion
criteria, they were asked if they were diagnosed
with any sleeping disorders. This survey was only
completed once per participant.

2) Motor Vehicle Survey

A motor vehicle survey was included in the initial
survey to see if participants recorded disturbances
in driving between their regular shifts and on-
call shifts through any major or minor accidents
(Appendix A). This survey was created by the
investigators using a 5-point Likert Scale response
model [Very unlikely, Unlikely, Neutral, Likely,
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Very Likely]. The participants were asked after
a normal shift what the likelihood is of being in
a minor or major accident. Similarly, they were
asked after an on-call shift what the likelihood is
of them being in a minor or major accident. This
survey was only completed once per participant.
As per the observational traffic and accident system
in the Kingdom of Bahrain: 1) Minor accidents are
defined as driving at high speeds over a speed bump
and/or frequently driving over Bott’s dots. 2) Major
accidents are defined as direct contact or a near miss
with another vehicle or object and/or a collision that
results in damage to their vehicles. Higher scores on
this survey indicate a higher likelihood of being in
the respective accident type. This survey was only
completed once per participant.

3) Pittsburgh Sleep Quality Index (PSQI)

This index was used to assess sleep quality and
disturbances over 1 month. The scores of the 19
items generate seven different “component” scores:
subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use
of sleeping medication, and daytime dysfunction.
Each component can be scored from 0 being no
difficulty to 3 being severe difficulty. The results
of this questionnaire allowed the division of
the participants into either good sleepers or bad
sleepers.'® This survey was only completed once per
participant.

4) Brief Mood Introspection Scale (BMIS)

The survey consists of 16 emotions used to measure
the current mood of the participants. The scoring
of this scale was followed as per the literature
(BMIS-technical) and reverse-coding was done as
per the instructions.'” There were four sub-scales:
Pleasant-Unpleasant, Arousal-Calm, Positive-Tired,
and Negative-Relaxed. Each sub-scale is calculated
by either subtracting negatively associated
emotions from positively associated emotions (ex:
Pleasant-Unpleasant) or subtracting positively
associated emotions from negatively associated
emotions (ex: Negative-Relaxed). Participants
were asked to fill this survey out before starting the
cognitive assessment in both pre-call and post-call

sessions.
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5) Cognitive Assessments

Upon their arrival on the morning of the on-call
shift or after their on-call shift the next day, the
participants were directed to a quiet room that was
clear of distractions. Once they had completed the
BMIS survey, participants were given a demo of
the GoCognitive Working Memory Test software
which consisted of 20 trials [Appendix B]. Each
trial consisted of a digit sequence that appeared
every 2 seconds, which participants were instructed
to remember serially. The test started with five
digits at a two-second speed interval with no sound.
The test records participants’ performance and
provides a final score, which was used as a measure
of individual working memory capacity. Higher
scores represent greater working memory capacity.
This survey was filled out once per visit.

6) Sleeping Hours
Doctors were asked upon their arrival after the on-
call shifts about the number of hours they had slept

during this shift. All doctors came at least 20 hours
after their initial pre-on-call session.

7) Follow-up Visit

Participants who attended both visits of the study
were asked for a follow-up to repeat the BMIS
survey and cognitive task during a normal shift that
did not consist of any on-call responsibilities. This

follow-up visit was used as a control measure for
their cognitive performance and mood.

Data Analysis

Data analysis was carried out after the data collection
phase in which SPSS v 25.0 was used for testing
relationships between sleep deprivation, cognition,
and mood.

Results
Participant Characteristics

This study was conducted on 26 junior physicians,
all of whom were able to complete the relevant
surveys and cognitive tasks for their pre-call and
post-call conditions. However, 14 of those 26
participants also complied with the follow-up in
which they completed the BMIS and cognitive
assessment during their normal shift. Those who did
not comply with the follow-up were not excluded

from the study as their data remains valuable for
the investigation of sleep deprivation and mood
on cognitive function. Table 1 summarizes the
demographic and occupational characteristics. The
majority of residents were male (61.5%), single
(88.5%) who had been working for more than 2
years (46.2%). The average physician is assigned 6
on-call shifts a month, and the results of the PSQI
indicate that 96.2% of them are bad sleepers.

Table 1: Population Demographics (n=26)

Variable Mean = SD / n (%)
Age 27.19+1.72
Gender

Male 16 (61.5%)
Female 10 (38.5%)
Marital Status

Single 23 (88.5%)
Married 3 (11.5%)
Specialty

Anesthesia 1 (3.8%)
General Surgery 4 (15.4%)
Internal Medicine 7 (26.9%)
OB-GYN 2 (7.7%)
Orthopedic 5(19.2%)
Pediatrics 2 (7.7%)
Radiology 3 (11.5%)
Urology 2 (7.7%)
Smoking

Yes 6 (23.1%)
No 20 (76.9%)
Do you have children?

Yes 1 (3.8%)
No 25 (96.2%)
How many years have

you been working? 3 (IQR: 2-3)
1 7 (26.9%)
2 7 (26.9%)




Variable Mean = SD / n (%)

Do you have children?

) 12 (46.2%)

How many on-calls

are you assigned per 6 (IQR: 6-7)
month?

How many cups of
coffee do you drink a
day?

PSQI

Good sleepers

2 (IQR: 1-2.25)

(8.46 + 2.25) (IQR: 7-10)
1 (3.8%)

Bad sleepers 25 (96.2%)

Table 2 shows the relationships between the junior
physicians’ confidence in operating motor vehicles
from their place of work to home. There is a major
increase in averages between the normal work shift
and on-call shift for both minor accidents (M: 1.96
to M:3.54) and major accidents (M: 1.54 to M:
3.04).

Table 2: Motor Vehicle Accident Survey

Variable Mean = SD Median P value
Minor accident

Normal shift 1.96+1.08 2 (IQR: 1-3) 0.46
On-call shift  3.54+1.14 4 (IQR:3-4.25) 0.23
Major accident

Normal shift  1.54 +0.91 1 (IQR:1-2) 0.69
On-call shift  3.04+1.28 3 (IQR:2-4) 0.15

Table 3 highlights the severity of sleep deprivation
among junior physicians within the past month
of participating in this study. This table uses the
mean scores of each subscale within the PSQI as
well as the sum of all seven components to generate
a Global PSQI Score. The majority of junior
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physicians are considered “Bad Sleepers” as their
Global PSQI Score is greater than 5 (M: 8.46, SD:
2.25). The most prevalent sub-scale qualities that
indicate disturbed sleep among this population
are Sleep Quality (M: 1.46, SD: 0.58), Sleep
Latency (M: 1.46, SD: 0.81), Sleep Duration (M:
2.00, SD: 0.57) and Daytime Dysfunction (M: 1.65,
SD: 0.80).

Table 3: Self-reported sleep quality measures

(PSQI)

. Mean= Standard
Sleep Quality assessment L
Deviation
Pittsburg Sleep Qualit
s P Quality 8.46+2.25

Index (PSQI) total score

Pittsburg Sleep Quality Index (PSQI) subscales

Sleep Quality 1.46 £0.58
Sleep latency 1.46 +£0.81
Sleep duration 2.00 +£0.57
Habitual sleep efficiency 0.58 +0.81
Sleep disturbance 1.12+£0.52
Use of sleep medications 0.19+0.49
Daytime dysfunction 1.65+0.80

Data are displayed as mean and standard deviation.

PSQI total scale ranges from 0 to 21; sub-score ranges from 0 to 3

Table 4 shows a statistically significant decrease
in positively associated mood subscales and a
statistically significant
associated  mood

increase
subscales

in negatively
between  the
pre-call and post-call visits. There was a decrease
in pleasantness (M: 46.23 to M: 36.62), arousal
(M: 30.65 to M: 28.58), overall positivity (M:
20.42 to M: 14.81), and an increase in negativity
(M: 13.38 to M: 15.69).

Table 4: Difference in BMIS sub-scales between pre-call and post-call junior physicians

Sleep Quality assessment Pre-call Post-call Difference P value
Pleasant-Unpleasant 46.23 +5.83 36.62 £ 8.28 -9.61 0.000
Arousal-Calm 30.65 +3.01 28.58 £3.05 -2.07 0.017
Positive-Tired 20.42 +2.70 14.81 +4.00 -5.61 0.000
Negative-Relaxed 13.38 +2.62 15.69 + 3.38 +2.31 0.008
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Table 5 and Figure 1 show a statistically significant
decrease in positively associated mood subscales
and a statistically significant increase in negatively
associated mood subscales between the normal
working shift and post-call visits. There was a
decrease in pleasantness (M: 45.79 to M: 36.62),
overall positivity (M: 18.86 to M: 14.81), and an
increase in negativity (M: 12.57 to M: 15.69).

Table 6
cognition score and mood in all three visits (pre-
call, post-call, and normal shift) [Appendix C-E).
It has been observed that there are no statistically

showcases the correlations between

significant correlations between the cognition score
and any of the BMIS sub-scales in the pre-call visit.
However, within the post-call visit, pleasantness (r
=0.414, p=0.035) and overall positivity (r = 0.486,
p = 0.012) had a statistically significant effect on
cognitive scores. For the normal shift visit, all of
the positively associated BMIS sub-scales had a
statistically significant effect on cognitive scores:
pleasantness (r= 0.640, p = 0.014), arousal (r =

0.570, p = 0.033) and overall positivity (r = 0.660,
p=20.011).

Table 7 shows the correlation between the number
of hours slept throughout the on-call shift and
cognition scores. However, it has been noted that
the average cognition score decreased by 0.84 (M:
6.82 to 5.98) if the physician slept for zero hours.
Moreover, if the physician has slept for at least 1
hour, there is a less impactful decrease in cognitive
score.

Mood Scale Scores for Physicians
60

e
e ’ i Nt

Negative-Relaxed

B Preon-cau
B Poston-cau
B Normatshitt

Mean Mood Scale

l-Calm  Positive-Tired

Figure 1: Box and Whisker plot for Mood Scores
Between Shifts

Table 5: Difference in BMIS sub-scales between normal working shift and post-call junior physicians

Sleep Quality assessment Normal Shift Post-call Difference P value
Pleasant-Unpleasant 45.79 £ 8.37 36.62 +8.28 -9.17 0.002
Arousal-Calm 28.36 £2.56 28.58 £3.05 +0.22 0.820
Positive-Tired 18.86 +4.19 14.81 £4.00 -4.05 0.005
Negative-Relaxed 12.57 £2.59 15.69 £3.38 +3.12 0.005
Table 6: Paired Samples Correlations Between Cognition Score and Mood

Sleep Quality assessment Pre-on-Call Post-on-Call Normal Shift

Pleasant-unpleasant r=0.011 (p =0.956)

Arousal-calm r=-0.135 (p=0.511)
Positive-tired r=-0.085 (p =0.679)

Negative-relaxed r=-0.032 (p = 0.876)

r=0.414 (p=0.035) r=0.640 (p = 0.014)
r=0.225 (p=0.268)

r=0.486 (p = 0.012)

r=0.570 (p = 0.033)
r=0.660 (p=0.011)

r=-0.182 (p = 0.372) r=-0.41 (p = 0.150)

Table 7: Cognition scores and hours slept during on-call shift

Hours of Sleep Pre-on-call Post-on-call Difference P value
0 6.82 +1.73 5.98 £0.37 -0.84 0.243
1 6.98 +£0.70 6.82+1.34 -0.16 0.663
2+ 6.47 £0.87 6.35+1.13 -0.12 0.637




Discussion

This study aims to measure the relationship between
overall sleep quality and mood about cognition
functions. It utilizes a visual working memory
assessment that junior physicians undertook before
and after their on-call shifts compared to their
normal shifts. Further, the study aims to provide
information on the significance of sleep among
junior physicians as they work longer hours ranging
from 24 to 36 hours, and must remain alert for
optimal patient care.'®!"”

Sleep deprivation, acute or chronic, impairs
attention and working memory, as well as functions
such as decision-making and attention.?® Our study
indicates that 96.1% (n=25) of our population
struggled with bad sleep habits through the
PSQI scale. The average score was 8.46 and low
scores in the sub-categories were: Sleep Quality
[x:1.46], Sleep Latency [x:1.46], Sleep Duration
[x:2.00], and Daytime Dysfunction [X:1.65]. These
unhealthy sleeping patterns typically exacerbate
mood disturbances.?** Similarly, our results show
a statistically significant decrease in pleasantness,
arousal, and overall positive emotions following
on-call shifts (p = 0.000, p=0.017, and p=0.000
respectively), while having a statistically significant
emotions

increase associated

(p=0.008).

in negatively

Multiple sleep studies have concluded that working
memory is sensitive to sleep deprivation. A study
by Peng et al. (2020) has explored the effects
of 36 hours of total sleep deprivation (TSD) on
working memory through event-related potential
(ERP).** They found that the amplitude of N2-
P3 components related to working memory was
decreased for the sleep-deprived group, indicating
that TSD can impair working memory capacity.
Other studies have also concluded that sleep
deprivation is detrimental to working memory as it
inhibits general attention and mnemonic abilities,
as well as negatively influencing neural activation
in frontal and parietal cortices, which are areas that
are critical for working memory.?

While other studies measured both the accuracy
and speed of sleep-deprived participants and noticed
a cognitive decline, the current study only measured
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accuracy in recalling a sequence of numbers that
were shown for a short period.?**” The current
study showed a decline in visual working memory
scores following an on-call shift. Similarly, these
results have been displayed in literature such as
in a prospective study involving surgical residents
who had less than 3 hours of sleep, which showed
that sleep-deprived surgeons make almost twice as
many errors during a simulated laparoscopy [virtual
reality], which indicates that motor functions are
significantly affected by a lack of sleep.”® This
influence also carries over to physicians with less
experience such as those who have just begun
their careers. For example, sleep-deprived interns
have been shown to make a greater number of
medical errors when compared to a control group,
as they were significantly less able to recognize
arrhythmias on an electrocardiogram (ECG).* This
study also found that interns felt increased sadness
and decreased vigor, egotism, and social affection.

Furthermore, continuous lack of sleep not only
affects working memory but also mood. Evident
changes in mood as a result of sleep deprivation
include anxiety, depression, and mood swings, with
the most notable being anger and irritability.?"*°
A study done on junior physicians in Saudi Arabia
explored mood alongside sleep deprivation in
junior physicians.’® The results showed that
physicians had worsening mood post-call among
their population. In a similar study in Singapore,
they found that 89.5% of participants experienced
adversely affected mood after an on-call shift.’
Ultimately, these results indicate that physicians’
ability to concentrate, make rapid judgments, prompt
and correct decision-making, and have fine motor
skills are decreased after on-call shifts. In parallel,
we found that higher scores of pleasantness, arousal,
and overall positive emotions in the BMIS have
been positively correlated with higher cognitive
functions; namely, pleasantness and overall positive
emotions are statistically significant (p=0.035
and 0.012 respectively) whereas higher scores in
negatively associated subscale were correlated
with lower scores. Additionally, a study measuring
attention and cognitive load through participants’
responsiveness to stimuli in a computer task
found that ruminative thoughts impaired cognitive
functions.*
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Limitation

Multiple junior physicians were unable to
comply with the follow-up (control group) due
to conflicting study schedules, rotations, or other
important responsibilities, indicating a complex
schedule for their lifestyle which plays a role in
sleep deprivation. Furthermore, all of the study
participants were recruited from only one hospital,
and having different settings would not only
increase the sample size but also allow the data to
be more generalized for the physician population

within Bahrain.

Conclusion

Sleep deprivation has been shown to reduce mood
and cognitive ability, which can contribute to a
person’s ability to be productive and efficient in their
work. This is especially true regarding physicians
with long working hours and on-call duties, who are
more susceptible to fatigue and cognitive decline,
affecting their ability to deliver the best standard of
care possible. This study was conducted to promote
health institutions to monitor the mental health and
well-being of junior physicians to reduce burnout
and the possibility of lower-quality care as a result
of sleep deprivation.
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Appendix A: Motor Vehicle Survey

Definitions
Minor motor vehicle accident:

1) Driving high speeds over a speed bump

2) Frequently driving over Botts' dots [bumps
between road lanes]

Major motor vehicle accident:

1) Direct contact or a near miss with another vehicle
or object

2) A collision that resulted in damage to your
vehicle

* After a normal work shift, how likely are you
to be in a minor motor vehicle accident (when
driving) [Very unlikely, Unlikely, Neutral,
Likely, Very Likely]

» After a normal work shift, how likely are you
to be in a major motor vehicle accident (when
driving) [Very unlikely, Unlikely, Neutral,
Likely, Very Likely]

»  After an on-call shift, how likely are you to be in
a minor motor vehicle accident (when driving)
[Very unlikely, Unlikely, Neutral, Likely, Very
Likely]

*  After an on-call shift, how likely are you to be in
a major motor vehicle accident (when driving)
[Very unlikely, Unlikely, Neutral, Likely, Very
Likely

Appendix B: CoCognitive Software

/ Quick Overview \

In this demo your working memory capacity is assessed in
one of multiple ways. You can choose to assess traditional
digit span (via visual or auditory presentation), visual span for
meaningless visual symbols, or simple math span.

By changing the settings of the demo, you can adjust the
initial difficulty level (set to 5 items as a default), change the
presentation rate, and choose the type of assessment

You can view the collected data (and copy/paste it into Excel)
via REPORT.

For more information please see the the manual

—_—

next ...

a) Title Page

visual digits sound

0-9 OFF

shapes start level

-4 5

simple math rate (sec)

3+5

b) Options of various cognitive assessments and
difficulties

d) Example of a digit appearing on the screen

I e EEEm
- ow v

c¢) Participants need to click the numbers in the
correct order in which the digits have appeared on
the screen

Appendix C: Mean mood scales
Score Pre on-call

and Cognition

Pre on-call Mood scales and Cognition score
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Appendix D: Mean mood scales and Cognition = Appendix E: Mean mood scales and Cognition
Score Post on-call Score Normal shift

Post on-call Mean mood scales and Cognition Score Normal shift Mean mood sales and cognition score

=== Pleasant-Unplaasant == Plgasant-Unplaasant

b == Arousal-Calm o0 = Arousal-Calm
= Pasitva-Tired = Posilive-Tired
= Nagalive-Ralaxed = Negative-Relaxed
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2 » c
= g »
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20
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10
10
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Wl 3 8 &K R ETE aNETIEIEZEES S DR
Cognition Score 327 518 582 600 609 618 650 673 755 773 7191

Cognition Score
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