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Abstract

A substantial number of studies support the role of sleep deprivation (SD) on
sleep-dependent memory processing. Our present study investigated the ef-
fect of Total Sleep Deprivation (TSD) on Visual Sequential Memory (VSM).
Two-randomized group design was followed to collect the data where expe-
rimental group (33 adults) was kept totally sleep deprived for 24 hours a day
and the control group (36 adults) was not. A subtest of Test of Memory and
Learning (Reynolds & Bigler, 1994) was used to measure VSM. Results re-
vealed a significant decline in VSM for TSD (t = 3.914, p < 0.001). Findings
are discussed in the light of previous findings and theories in that VSM is the
capability of an individual to perceive the visual properties of an object by
eyes, a skill vitally necessary for many areas of work, like visual tracking, air
traffic controlling, military task, marksmanship, screening, surgery, health-
care service, policing and so on.
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1. Introduction

Visual sequential memory (VSM) is the ability of an individual to remember
visual details related to sight of anything in correct sequence. Visual sequential
memory or visual performance is the visual efficiency under ideal illumination.
It is the ability of the eye to perceive or the visual properties of the object to be
perceived. VSM describes a person’s ability to remember a number of items, let-

ters, numbers, or shapes in series. This skill is essential for many areas of life;
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such as hand-writing, cooking, remembering phone numbers, visual tracking,
monitoring on-going display, sound sequencing and so on. It is, thus, the visual
analysis skill within the larger framework of visual information processing
(Borsting, 2006).

Sleep essentially contributes to memory. Sleep is essential to maintain brain’s
operative efficiency as shown by consequences of its deprivation, which may lead
to accidents, cognitive errors, antisocial behaviours (Kamphuis, Meerlo, Kool-
haas, & Lancel, 2012; Cirelli & Tononi, 2008; Alhola & Polo-Kantola, 2007).
However, researchers often differ regarding how to conceptualize the effects of
sleep on memory. Evidences from a substantial number of studies support the
role of sleep on sleep-dependent memory processing. Sleep affects procedural
memory (Walker & Stickgold, 2004). Patrick and Gilbert (1896) were the pio-
neers in reporting the performance impairing effects of total sleep deprivation
(TSD). Since then, many researchers have extended these findings which indi-
cate that TSD impairs many different cognitive functions including vigilance,
working memory, short term memory, executive function, math processing,
cognitive speed, spatial orientation, and motor control (Drummond, Anderson,
Straus, Vogel, & Perez, 2012; Rogers, Dorrian, & Dinges, 2003; Smith, McEvoy,
& Gevins, 2002; Wright & Badia, 1999).

Sleep deprivation has adverse effect to a variety of cognitive functions. Within
working memory, some component processes are more vulnerable to SD than
others. In a well-controlled study, Drummond et al. (2012) found that both one
night of total sleep deprivation (TSD) and four nights of partial sleep deprivation
(PSD) where subjects were allowed four hours of bed time at night, did not have
any significant effect on visual working memory capacity. They observed TSD’s
negative impact only on performance in the filtering task where subjects had to
ignore distracter stimuli in a visual scene (filtering efficiency) only. They suggest
that components of visual working memory are differentially vulnerable to the
effects of SD, and different types of SD influence visual working memory to the
different degrees. Such findings have implications in operational settings where
discriminating the relevant from irrelevant things is essential in taking decision
such as look-out and watch-keeping duties. In visual memory, SD of one night
did not have any effect on recognition (Alhola, Tallus, Kylmald, Portin, & Po-
lo-Kantola, 2005). No effect was observed for visuospatial working memory after
one night of sleep restriction (Nilsson et al., 2005).

Visual sequential memory (VSM) often termed as visuospatial sketchpad is
one of the four components of working memory. The ability to selectively retain
information in an accessible state called working memory. Baddeley (2000) sug-
gested a model of working memory consists of four components; phonological
loop, visuospatial sketchpad, episodic buffer and central executive. Sustained at-
tention or vigilance is the executive processes of working memory (Baddeley,
Cocchini, & Della Sala, 1999). Attention and working memory are found to in-

teract closely during encoding and manipulation (Fougnie, 2008). In measuring
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divided attention, performance was impaired after 24 hours of SD (Wright &
Badia, 1999). Detrimental effects on both speed and accuracy in measuring at-
tention and working memory (WM) during SD were observed (Choo, Lee, Ven-
katraman, Sheu, & Chee, 2005; Habeck et al., 2004; Jennings, Monk, & Van der
Molen, 2003). Impaired performance was observed in probed forced memory
recall (Wright & Badia, 1999), and memory search (McCarthy & Waters, 1997).

Sleep deprivation (SD) impairs VSM. VSM is the quantitative assessment of
the performance of a visual task, taking speed and accuracy into consideration.
SD impairs visuomotor performance (Raidy & Scharff, 2005), and the engage-
ment of spatial attention (Bocca & Denise, 2006). Decreased oculomotor func-
tioning is also associated with impaired visual performance (De Gennaro, Ferra-
ra, Curcio, & Bertini, 2001), and sleepiness (Zils, Sprenger, Heide, Born, & Galis,
2005). In well-controlled studies, it has been observed that the less sleep ob-
tained due to sleep restriction, the more cognitive performance is impaired
(Belenky et al., 2003; Van Dongen, Maislin, Mullington, & Dinges, 2003). Re-
search indicating that poor sleep impairs cognitive functions is particularly rele-
vant to those with occupations with high visual task demands. These findings
have significant implications for different operational settings where individuals
may need to perform without adequate sleep. Jobs that involve receiving a range
of visual information and discrimination of relevant cues from irrelevant things
before taking action, such as visual tracking, baggage screening, air traffic con-
trolling, military training, marksmanship, policing, surgery or healthcare service
may also experience difficulties.

Sleep debt or sleep loss correlates with declined visual sequential memory, de-
teriorated alertness, declined psychomotor skills, slower problem-solving, and
increased rate of false responding. Sleep deprivation weakens performance of vi-
siomotor skills in measuring tasks of letter cancellation, digit symbol permuta-
tion, maze tracing or trail-making. Visual tasks is vulnerable to SD due to iconic
memory possesses limited capacity and short duration (Raidy & Scharff, 2005).
SD impairs saccadic eye movements and the individual having sleep loss expe-
riences difficulties in keeping rapid movement of eyes between points of fixa-
tion, thus, VSM is impeded for the impaired engagement of spatial attention
(Bocca & Denise, 2006), and oculomotor functioning (De Gennaro et al., 2001).
Visual sequential memory loss is also manifested in psychomotor vigilance task
(PVT), a reaction-timed task that requires sustained-attention in measuring the
response-speed to a visual stimulus. VSM declining is also observed in both PVT
decline and increased PVT lapses (Belenky et al., 2003). VSM is a critical intel-
lectual capacity of an individual because keeping the images or clues in memory
in proper sequence they were seen before is really critical to comprehension.
Thus, loss of VSM impairs the ability to remember the proper sequence of
words, letters, cues, or story narrative in correct order. These impairments in
VSM are seen in our real life, such as, difficulty in remembering days of the

week, months of the year, important telephone numbers, and in counting where
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the order of the elements is of higher importance. In reality, many students with
reading difficulties have trouble with sequencing and poor sequential memory,
which naturally affects their ability to read and spell in an accurate manner.
When reading, individual with poor VSM may put letters in the wrong order,
reading “reserve” as “reverse” or “felt” as “left”, put words in wrong order, may
omit letters like “cat” for “cart”, may be unable to repeat longer words both

orally or written.

1.1. Rationale

The importance of studying cognitive processes and cultural diversities is in-
evitable in order to understand human behaviour and cognition in a different
cultural perspective. Sleep-cognition link is better understood where culture
plays at large in understanding human psyche. Human psyche is better unders-
tood when laboratory studies on cognitive processes are supplemented with evi-
dence from the particular culture in which a person lives (Wundt, 1916). People,
in general, are quite unaware of cultural effect on perception. People often do
not consider cultural effect on cognition in a great deal at all (Bonn, 2015).

There is a strong relationship between sleep and cognitive performances. The
premise that sleep deprivation causes problems with behaviour, cognition, or
other aspects of daytime functioning has long been discussed in western culture,
US in particular. The perception towards sleep deprivation (SD) and its effects
on visual sequential memory (VSM) in respect of cultural and communal diver-
sities across the globe is assumed to vary considerably. Hence, study on this issue
in other cultural context is inevitable in order to know more about SD-VSM
link. Therefore, it is felt deemed necessary to investigate sleep deprivation and its
effect on visual sequential memory in South Asian cultural context, particularly
in Bangladeshi culture, from the point of developmental perspective.

In 2018, Bangladesh has become eligible for graduation from least developed
country (LDC) to developing country (DC), and ascended her status to a new al-
titude. Bangladesh is the only country amongst the 47 LDCs that met all three
criteria for graduation which include GNI per capita, Human Assets Index, and
Economic Vulnerability Index (Khatun, 2018). The new status will certainly help
in branding Bangladesh globally. Industrialization will be spread, new
mill-factories will come into being, old factories will be renovated for the growth
of production, privatization will be boomed and investors both local and foreign
will be interested to invest in the country given her strength in certain areas such
as the size of her exports, population, and above all Gross Domestic Product
(GDP). Bangladesh has been transformed from an aid-dependent country into a
trade-dependent one. This graduation brings forth a huge opportunities for
Bangladesh attached with some challenges. The first challenge is, the overall
economical capability has to be improved. This capability will be achieved
through diversification of the economy, technological upgradation, human re-

source development, institutional strengthening and healthy working environ-
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ment. Second is, Bangladesh must improve its export competitiveness and diver-
sify both markets and products for export. In order to access this, Bangladesh
has to comply with strict conditions such as improved work conditions, health,
women’s empowerment, psycho-physical condition and sleep hygiene of work-
ers.

Studies revealed that SD negatively affects cognitive performances, an ultimate
attributes to human performance at work. Sleep is considered as a much contri-
buting factor in figuring work effectiveness. Yet again, cross-cultural evidence
on this issue is very scarce. Regrettably, no empirical data whatsoever have ever
been found in Asian and African context, especially in the third world context,
which justifies the need for further studies to see how SD influences cognitive
functions and work performances amongst these peoples. Study on the
sleep-cognition link in other developing context like Bangladesh would surely
draw more concluding remarks in understanding the sleep dependent memory
processing. Bangladesh’s leading export goods are garments where workers’
performances are based on visual sequential memory, visuomotor, and psycho-
motor skills. Thus, test of VSM would definitely be a milestone in this regard to
determine work efficiencies related to sleep hygiene.

1.2. Variables

The variables taken in this study are as follows.
1) Independent variable: Total sleep deprivation of 24-hour a day including
night-time sleep.

2) Dependent variable: Visual sequential memory.

1.3. Objective of the Study

The objective of the present study was to investigate whether there is any effect

of total sleep deprivation (TSD) on visual sequential memory (VSM).

1.4. Hypothesis

It was hypothesized that there will be significant effect of total sleep deprivation
on visual sequential memory. Statistically, it can be expressed as follows:
Hpw=u
Hppy >y,

2. Methods
2.1. Participants

Bangladeshi individuals both male and female were chosen as research popula-
tion estimator for this study. A total of 100 individuals aged in between 18 and
40 years were selected as research participant. This age group is considered as
the vital working force in any culture, and potential civil and military personnel
are mostly young adults who belong to this age group (Miller & Shattuck, 2005).

Sleep requirements are fairly stable at around eight hours per night in 24-hour
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cycle of a day from the time individuals reach their mid-20s through their mid-
dle age years (Miller, Matsangas, & Kenney, 2011), and is assumed to be com-
mon across the cultures. Therefore, the subjects chosen for this study are very
much important since dynamic working force in civil and military in Bangladesh
belong to this age group. Data required from respondents was 74. A total of 146
individuals were called out of which 100 volunteers were recruited based on
some inclusion and exclusion criteria. Subjects were randomly assigned to expe-
rimental and control group, where experimental group was exposed to total
sleep deprivation (TSD) for a day of 24 hours, and the control group was not,
prior the test commencement. Subjects were given full one-night adaptation in
the lab prior testing. After the adaptation night, test of VSM was administered
on the subjects. After completion of the data collection procedure, data from 69
respondents were obtained in total on ground where 36 from control group and
33 from experimental group who completed full research procedure (Details

given in “Procedure’). Distribution of samples is shown in Table 1.

2.2. Psychometric Tools

To collect the data following psychometrics tools were used:

1) Sleep tracker: A wrist-worn sleep tracker cum actimeter has been used to
track sleep and activity of the subjects taken for experimental group. The recent
popular brand of actimeter plus sleep tracker named Xiaomi Mi Band (mod-
el-MI3 M4) has been chosen for this purpose. This wrist-worn sleep/activity
tracker was used to have record of subjects’ sleeping time in 24 hours a day. Each
subject of experimental group had to wear this wrist-worn device for several days
before taking them into sleep lab. This kind of device has been extensively used in
US military, particularly in US Navy in conducting sleep research where sleeping
and snoozing time of the participants are recorded (Miller, Shattuck, & Matsangas,
2010; Matsangas & Miller, 2006; Archibald, 2005). This device works on mo-
tion-sensing technology. The device has two components namely accelerometer
and passive sleep tracker. Accelerometer is a sensor which measures the rate of
change of movements in X, Y, Z axis. These information are then translated into
data like walking or sleeping, and gets synced with the mobile application. For
the sleep tracking part, it uses the passive sleep tracking which means software is
used to calculate the pattern of sleep based on the information provided by the
user in mobile application. This method of detecting the sleep pattern is not
100% accurate. However, if the purpose is to know whether the subject has slept

or not, the device is fairly valid and reliable (Miller et al., 2010) (picture given in

Table 1. Distribution of samples in experimental and control group.

Group Male Female Total
Control (X,) 21 15 36
Experimental ((X,) 8 25 33
Grand Total 69
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Appendix 1).

2) Sleep log: This is a self-reported record of an individual’s sleeping and
waking times with related information, usually over a period of several days. The
information contains, for example, time of going to bed and waking up, total bed
time, total nap time, total sleep time including nap a day, quality of sleep (very
poor, poor, moderate, good and very good), frequency of going toilet at night,
and use of caffeine, alcohol, cigarette & sleeping pill before sleep. Subjects were
provided with sleep log one week before the test to know their sleeping hygiene
and culture. This kind of sleep log is extensively used by US Army, Navy and
Airforce to keep log of the troops’ sleeping time and pattern.

3) Visual sequential memory (VSM): VSM, a subtest of Test of Memory and
Learning (TOMAL), a comprehensive memory battery developed by Reynolds
and Bigler (1994) standardized in 2007 (Reynolds & Voress, 2007), was chosen
as a psychometric tool for this particular study. TOMAL is an individually ad-
ministered, 14-subtest instrument designed to assess broad-band verbal and
nonverbal memory functions across the age-span, narrow-band memory skills
like paired-associate learning and spatial memory, and learning via changes in
recognition and recall across multiple trials. VSM requires recall of the sequence
of a series of meaningless geometric designs. The ordered designs are presented,
followed by presentation of a standard order of the stimuli, and the examinee
shows the order in which they originally appeared. Materials needed are Record
Form, Picture Book, and a stopwatch. Subjects are shown abstract designs pre-
sented horizontally and are then required to indicate the order in which they
were presented on a separate easel page when given the same designs in a ran-
dom order. Examinee is briefed well before taking the test, if required first two
items in the booklet can be shown and discussed. Thereafter, examiner has to
proceed with the remaining items. Designs presented on each page are displayed
for 5 seconds for the examinee to see. Scoring of this subtest based on the num-
ber of designs recalled in the correct position. For each correct answer, “1” point
is awarded across all items, “0” for incorrect answer. The test terminates if the
subject scores “0” for two items consecutively. Reliability: Internal reliabilities
for the TOMAL are generally high, ranging from a low of 0.56 to a high of 0.98.
Nine of the fourteen core subtests have an average reliability in the 0.90s, while
the remaining five are in the 80’s. Test-retest reliability coefficients for the Core
and Supplementary Indexes ranged from 0.81 to 0.92. The fourteen subtest re-
liabilities averaged 0.81. Validity: Content validity was assessed by reference to
initial development and tryouts, task analysis, and representativeness. The ex-
ploratory factor analysis found that all TOMAL subtests had positive correla-
tions with every other TOMAL subtest. The results of factor analysis show
strong evidence for a measure of general memory and thus for TOMAL’s Com-
posite Memory Index (CMI). When compared to the WISC-R and the K-ABC,
the TOMAL correlated in the mid 0.50’s.

4) Personal information form: A personal information form duly filled up
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by each subject was collected. This form contains data about subject’s basic in-
formation including the history of past and present physical and mental health,
record of previous work experience including night-shift, tobacco or alcohol ha-

bit, and use of any medication (specimen given in Appendix 2).

2.3. Procedure

An advertisement was circulated nationwide through daily newspapers both in
native and English language for recruiting the participants. A total of 146 indi-
viduals responded to the call and showed their interest to be volunteer. Among
them we recruited 100 respondents based on inclusion and exclusion criteria.
However, we excluded those respondents who were reported physically or men-
tally sick, having reported past history of serious physical or mental illness, being
on any long-term medications, alcoholic or any substance user, having any kind
of sleep disorder, experience of regular night-shift work, have habitual irregular
sleeping habits (sleep less than 6.5 hours/night), extreme morning or evening
chronotype, having symptoms associated with sleep disorders. The respondents
whose sleep tracker along with record in sleep log indicated habitual good sleep
(sleep > 6.5 hours/night, sleeping no later than 1:00 AM and waking no later
than 9:00 AM) entered the study after giving informed consent. It was assured
that the participants did not smoke, consume any medications, stimulants,
caffeine or alcohol for at least 24 hours prior testing.

Subjects were randomly assigned to experimental group where they were ex-
posed to total sleep deprivation (TSD) for a day of 24 hours, and the control
group who enjoyed regular sleep (6.5 hour > sleep at night). Once the partici-
pants were selected they were given a sleep log and a sleep tracker. In sleep log
the participants manually recorded their sleep patterns (waking time, sleeping
time etc.). Whereas, the sleep tracker automatically recorded the sleep time and
activity time by using modern GIS technology. The experimental group was kept
24-hour a day sleep deprived prior data collection time. On the other hand, the
control group was allowed to regular sleep. Participants were taken to the labor-
atory 12 hours before the test of VSM was administered. Subjects were allowed
to follow their normal everyday activities in day time, which in turn ensured the
ecological validity of the study (Dickinson, Drummond, & McElroy, 2017; San-
chez-Ortufio, Edinger, Means, & Almirall, 2010). Subjects were given full
one-night adaptation in the lab prior testing. Once entered into the laboratory
subjects” informed consents were taken for the study to carry out. Subjects were
informed regarding all the aspects of the study and were assured of confidential-
ity of their personal information except for the research purpose only. Both the
groups were looked after and accompanied by the research staffs during adapta-
tion night and testing time.

We targeted to collect a complete data from 74 participants (37 experimental
and 37 control) as desired. However, only 33 participants from experimental

group and 36 participants from control group completed the total data collection
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procedure. Other participants failed to complete the study due to their unwil-
lingness, feeling ill, failure to comply with the study protocol, and some other
immediate emergencies. After they entered into the laboratory prior to 12 hours
of data collection, the experimental group was not allowed sleeping. They were
kept awaken while they read books, paper, or magazines. Some browsed on the
smartphone, did social networking, listened music, and shared views with re-
search staffs. On the other hand, the control participants were allowed to have
their regular sleep.

After the adaptation night in lab, we administered VSM test on the subjects
which took around 25 - 30 minutes to complete. The VSM is an individually
administered and culture-free test. We hired eight postgraduate students as test
administrators and trained them to administer the test. After completion of the
test participants were thanked and given a token of memento. Thus, they were

allowed to leave the laboratory.

3. Results

Data were analyzed using SPSS v.20. Descriptive and inferential analyses were
carried out. The findings of the present study are presented in Table 2.

The findings indicate that there is a significant decline of visual sequential
memory (VSM) of experimental group who were sleep deprived for 24-hour a

day. This decrease in VSM is significant (p < 0.001).

4. Discussion

It was hypothesized that sleep deprivation (SD) would greatly affect the test
scores of experimental subjects. It was believed that the research subjects who
were totally sleep deprived for a 24-hour day would score significantly less on
the visual sequential memory (VSM) than those who obtained normal sleep the
night prior. The result demonstrates that total sleep deprivation (TSD) can lead
to significant decline in performance of VSM task. Though the task is procedu-
rally simple and relies on prior-learning, yet extended time of awakening leads
to significant decline in VSM. The pattern of results with worsening perfor-
mance across the test, is a frequently-observed pattern in the studies of sleep and
human performance in VSM (Naghavi & Nyberg, 2005; Baddeley, 2000). Atten-
tion and working memory are interrelated, which combines phonological loop,
visuospatial sketchpad (visual sequential memory), episodic buffer and central
executive—a human working memory model suggested by Baddeley (2000). In
VSM, sustained attention or vigilance is required which is otherwise the execu-

tive processes of working memory (Baddeley, Cocchini, & Della Sala, 1999).

Table 2. Mean, standard deviation, and t-statistics of experimental and control group.

Group N M Ssd dr t Sig.
Control (X;) 36 22.50 12.05
67 3.914 0.000
Experimental (X,) 33 13.27 6.44
DOI: 10.4236/psych.2018.99133 2345 Psychology


https://doi.org/10.4236/psych.2018.99133

M. H. R. Khan et al.

Attention and working memory interact closely during encoding and manipula-
tion (Fougnie, 2008).

This empirical demonstration is merely a beginning of our investigation in a
particular cultural context, Bangladesh, which would lead us to a computational
cognitive process model in order to find a mechanistic explanation of the beha-
viour dynamics in future. The findings are strongly supported by ecological va-
lidity (Dickinson et al., 2017; Sanchez-Ortufio et al., 2010). Things are always
assumed to be happened normally and can better be explained in natural settings
rather than strict lab control where human subjects are observed. There are stu-
dies that have failed to find any effect under strict controlled condition
(Drummond et al., 2012; Alhola et al., 2005; Nilsson et al., 2005).

5. Conclusion

The study claims that an important cognitive process in performing the VSM is
the recalling of appropriate order of the designs or phenomena, and is more or
less sleep-depended. Efficient visual perception is essential to recognize and re-
member letters, words, cues and their meaning. A deficiency related to this will
lead an individual struggling with minor differences and a confusing state of
brain function. Thus, recognizing, remembering and applying information
quickly and easily become critical for performance. This hypothesis echoes the
conclusions drawn from the studies that has explored that SD impedes visual
performances (Bocca & Denise, 2006; Raidy & Scharff, 2005; Zils et al., 2005;
Choo et al., 2005; Habeck et al., 2004; Walker & Stickgold, 2004; Rinkenauer,
Osman, Ulrich, Miiller-Gethmann, & Mattes, 2004).

The negative effect of sleep deprivation on attention and visual memory is
supported by existing literatures. These results can be generalized to other
people of same age group irrespective of cultural and geographical setting as VSM is
largely reliant on a sleep-dependent memory consolidation process. Sleep-dependent
mechanisms of neural plasticity lead to the consolidation of learning and mem-
ory. Stage-3 and stage-4 of NREM (non-rapid eye movement) sleep which is
called slow-wave or deep sleep stage are primarily responsible for learning and
memory consolidation. In TSD, a more thorough evaluation of higher cognitive
functions is needed. Additionally, the effects of TSD have not been thoroughly
compared among some essential subpopulations, for example, minor ethnical

groups and females.
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Appendix 1. Xiaomi Mi Band (Model-MI3 M4)
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Appendix 2. Personal Information Form

COGNITIVE ABILITY TESTS FOR ADULTS

(English Version)
Code Administrative Record Form for Adult
Name Of the PeISOMN: .....uuueieiiiiiiiiiciiitteeeeeeeeesseteeeeseseessssstaeeesssesssssssasesssssssssssaans
Height: .......... Weight: .......... kg Education: ........ccceceeuuee
Occupation: ............
Religion: .......cceceeueenee. Marital Status: ........cccu....
PROMNE: coeeeiiiiiiecccetteeeeeeccccrteeee et eee e e e ataa e e e e e e e e sannnaas

Sex: Male 0  Female OJ
Living: Village 0  Smalltown [0 Town[ District [tick )1l

Name of the Test AdmMINISEIAtor: ....ocveeeeerreerrereeereereerrerseereesseeeeesssesessnnes
Raw
Sub-test Measure Scaled Scores
Score

Standard Progressive Nonverbal

Matrices Intelligence
Worki!

Digit Span oring
Memory
Processing

Codi

ocing Speed
Worki:

Letter Span oreng
Memory

Symbol Search Processing

ym Speed

Crawford Small Parts

. Psycho-motor
Dexterity Test Skills
(CSPDT)

Visual Sequential Working
Memory (VSM) Y Memory
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(Put a tick (V) and right in the applicable location)

No. Ground Yes | No
1. Are you physically and mentally ready to participate in this research?
Have you slept last 24 hours?
2.
If your answer is “yes”, then mention the duration: ........cccceeeuveurunnce. hours/minute
Is it your habit to sleep less?
3.
If your answer is “yes”, then how many hours do you sleep daily? ................. hours
4. Do you suffer from insomnia?
5 Are you suffering from any types of brain injury?
' If yes, When ..o ?
6 Are you suffering from Alzheimers, Dementia or any other mental disease? If so, then
' MENTON covvirerrerreererrieessseeseseeeeeeseeeseseesssenssenns
; Are you suffering from any disease or physical illness right now?
' If 50, then Mention thOSE: .......cccvevereeruerieiienerirerienisenseeeserennaens
g Are you taking any medicine for any reason?
’ If 50, then Mention thoSe: .......ocuvevuereeiuenernerierrereeneresesiesieens
Did you ever get a hit at your brain in the past?
9. . . .
If so, then when?.......ccceeueeee. Did you get admitted to a hospital? ......cccccoeverrrrenenee.
Did you suffer from any deadly disease in the past?
10. . . .
If so, then when?.......cccceeue.ee. Did you get admitted to @ hospital? ........coceeeeveerevererencrcrcnenens
11.  |Have you taken coffee, energy drink, alcohol or smoked in last 24 hours?
12.  |Have you taken any chocolates/lozenge/toffee in last 24 hours?
13.  |Have you recorded your daily activities in the Sleep Log that you were given?
Participant’s Signature Researcher’s Signature
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