Journal Pre-proof -

CONTEMPORARY
CLINICALTRIALS
COMMUNICATIONS

Prescribing laughter to ameliorate mental health, sleep, and wellbeing in university
students: A protocol for a feasibility study of a randomised controlled trial

Freda N. Gonot-Schoupinsky, Gulcan Garip, David Sheffield, Omar M. Omar, Teresa T Teeee
Arora

PII: S2451-8654(20)30160-5

DOI: https://doi.org/10.1016/j.conctc.2020.100676

Reference: CONCTC 100676

To appearin:  Contemporary Clinical Trials Communications

Received Date: 3 August 2020
Revised Date: 1 November 2020
Accepted Date: 22 November 2020

Please cite this article as: F.N. Gonot-Schoupinsky, G. Garip, D. Sheffield, O.M. Omar, T. Arora,
Prescribing laughter to ameliorate mental health, sleep, and wellbeing in university students: A protocol
for a feasibility study of a randomised controlled trial, Contemporary Clinical Trials Communications
(2020), doi: https://doi.org/10.1016/j.conctc.2020.100676.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2020 Published by Elsevier Inc.


https://doi.org/10.1016/j.conctc.2020.100676
https://doi.org/10.1016/j.conctc.2020.100676

Prescribing laughter to ameliorate mental health, sleep, and wellbeing in university

students: A protocol for afeasibility study of arandomised controlled trial

Freda N. Gonot-Schoupinsky (1), Dr. Gulcan Garip Professor David Sheffield (1), Omar
M. Omar (2), Dr. Teresa Arora* (3)

*Corresponding Author: Dr. Teresa Arora

1. University of Derby Online Learning, University Dierby, Enterprise Centre, Bridge
Street, Derby DE1 3LD, United Kingdom

2. Birmingham Clinical Trials Unit, College of Medicahd Dental Sciences, University of
Birmingham, Edgbaston, Birmingham B15 2TT, Unitedddom

3. Zayed University, College of Natural & Health Saies, Department of Psychology, Abu
Dhabi, PO Box 144534, United Arab Emirates

Author information:

Freda N. Gonot-Schoupinsky

Email: Freda.Research@gmail.com

ORCID: 0000-0002-2427-6218

Dr. Gulcan Garip
Email: G.Garip@derby.ac.uk

ORCID: 0000-0002-7887-3798

Professor David Sheffield
Email: D.Sheffield@derby.ac.uk

ORCID: 0000-0001-9121-1783



Omar M. Omar

Email: O.Omar@bham.ac.uk

ORCID: 0000-0001-7582-8337

Dr. Teresa Arora

Corresponding author email: Teresa.Arora@zu.ac.ae

ORCID: 0000-0001-8360-7358



Highlights

First study to explore the feasibility of a laughbaly prescription for university
students

First assessment of the impact of laughter on peggical health and objective sleep
outcomes

A combination of wrist actigraphy and the Laughmaleles clear measurements of
sleep and laughter

Provision of a detailed description of the Laugdmel how to use it and prescribe it



Abstract

Objectives

This research is the first study to investigategbtential effects of a laughter prescription on
both psychological health and objective sleep patars in university students. The primary
objective is to evaluate the feasibility of prebuorg laughter to inform a larger randomised
controlled trial. Secondary objectives are to assésa two-week laughter prescription

improves subjective and objective sleep outcomedlbeing, and/or psychological health

outcomes.

Trial design

To assess the feasibility of a randomised contidhial for laughter prescription in relation to
sleep, psychological health, and wellbeing. Fonmywersity students will be recruited and

randomised to one of two conditions (control/exmpemtal).

Methods

Wrist actigraphy and sleep diaries will be useégtmate sleep outcomes during a one-week
baseline testing phase and across the two-weetkémigon. The experimental group will be
shown how to record a Laughie (a one-minute reagrdif their joyful laughter on their
smartphone) and prescribed to laugh with it thies daily for 14 days (the control group
will only track sleep). All participants will congte the WHO (Five) Well-being Index, and
Hospital Anxiety and Depression Scale pre- and-pustvention. The CONSORT checklist,
and the Feasibility, Reach-out, Acceptability, Maimance, Efficacy, Implementation, and
Tailorabilty (FRAME-IT) framework will guide inteention planning and evaluation.

Participant interviews will be analysed using Diffietial Qualitative Analysis (DQA).



Results

The feasibility of a two-week laughter prescriptionuniversity students and its impact on

sleep, wellbeing, and/or psychological health onotes will be assessed.

Conclusions

Zayed University Research Ethics Committee apprakedtudy in July 2019. The research

will be completed following protocol publication.

Trial registration: ClinicalTrials.gov. ID: NCT04171245. Date of regation: 18 October,
2019

Keywords:. feasibility study; randomised controlled trialughter prescription; sleep;

psychological health; university students; welllgein

Abbreviations. UAE=United Arab Emirates; WHO=World Health Orgariina;
CBT=Cognitive Behavioural Therapy; RCT=Randomis&uhitlled Trial; PI=Principal
Investigator; HADS=Hospital Anxiety Depression & SQI=Pittsburgh Sleep Quality
Index; TST=Total Sleep Time; SOL=Sleep Onset LageB&E=Sleep Efficiency;
WASO=Wake After Sleep Onset; PSG=PolysomnograpRAME-IT=Feasibility, Reach-
out, Acceptability, Maintenance, Efficacy, Implenetion, and Tailorability;
IQR=Interquartile Range; ANCOVA=Analysis of Covare; ITT=Intention To Treat;
DQA=Differential Qualitative Analysis; BPSE-B=Biajaal, Psychological, Social and

socio-economic, Environmental, and Behavioural.



I ntroduction

The United Arab Emirates (UAE) national drive teooqmote happiness has highlighted the
need to nurture health and wellbeing amongst ifufatior’. A systematic review revealed
the prevalence of depression in the UAE to rang8-28.6%, with females more affected
The World Health Organization (WHO), estimates ghabal prevalence rate of depression to
be 4.49. Thus, methods for reducing and preventing defmessmongst the UAE
population has been a primary focus. Despite tl@akatigma surrounding help-seeking
behaviours pertaining to mental health in this 89i91.4% of 70 Emirati female students
reported that they would be open to obtaining Hetppsychological issuésA study in Al
Ain, the fourth largest city in the Emirates, reedr22% of 700 university students suffered
with depressioh Two studies have further identified elevated lew&f depression in UAE
university studenfs’. Current, ongoing research amongst Zayed Uniyessitdents has also
found higher-than-average levels of depressive amxiety symptoms, as well as sleep
inconsistency (unpublished data). Psychologicalddmms have multiple adverse effects
including academic outcomes, home management, marselationships, and social fife
Moreover, mental health also correlates with pdeefs in studenfs Hence, there has been

increasing interest in exploring ways to tackle takhealtfi®.

Sleep deprivation is widespread amongst universitdentd!’, and it is detrimental to
student learning*? and healtl’. A significant association between sleep qualipd
depression, anxiety and stress has been recestitified in Saudi Arabian studefitswithin
the Gulf States, programmes have been recommendedndtivate student health
responsibility®. A systematic revieW demonstrated that sleep improvement is best aetiiev

through cognitive behavioural therapy (CBT) andjlstithis method has a strong evidence-



base, it requires trained practitioners and adutioesources. It is therefore unlikely to be as

cost-effective as a resource which is intrinsicallybedded and readily accessible.

Laughter is a natural, free, innate behaviour aasedt with a range of health outcomes across
the lifecyclé’. A meta-analysis of ten randomised controlledgri@CTs) of laughter and
humour interventions showed they significantly @esed adult depression, anxiety, and
improved sleep qualit§. The Laughie (a one-minute recording of the usjysul laughter

on their smartphone) was conceived as a convemiaptto prescribe self-induced laughter.
Users record their Laughie and are prescribedughlavith it. The Laughie doubles as a timer
and prompt and can be used alone or with othersallmesearch demonstrated a 16%
significant increase in wellbeing when prescribbceé times daily for seven dadysOur
protocol describes the first study to examine tmpact of the Laughie, a laughter-only

prescription, on mental health, wellbeing, and otoye sleep behaviour.

Objectives

The main objective is to assess the feasibilityttef Laughie for two weeks amongst
university students residing in the UAE. If the ghte demonstrates feasibility, the following

secondary objectives will be assessed:

1. Subjective sleep outcomes
2. Objective sleep outcomes
3. Overall subjective wellbeing, as well as specipects of wellbeing

4. Psychological health outcomes including symptomdepiression and anxiety



Materialsand Methods

A feasibility study will be undertaken using a nmixmethods approach. First, a randomised
controlled design with pre-and post-interventionaswes will be conducted. Qualitative
post-intervention interviews will also be completéithe study has been approved by the
Zayed University Ethics Committee (ZU18 102 _F) utyJ2019 and will be carried out in

accordance with the Declaration of Helsinki. Theseach will be completed once the

protocol is published.

The principal investigator (Pl; TA) and co-Pl (FG®)Il conduct the research at Zayed
University, Abu Dhabi campus. Two external colladtors from the University of Derby (GG
& DS) will serve as co-investigators. Independamrgitative analysis will be conducted by a
collaborator from the University of Birmingham (ONI@ho will be blinded to the group
status of enrolled participants. Students will keeruited to the study for voluntary

participation from Zayed University, Abu Dhabi.

Participant recruitment

As this is a feasibility study, we plan to recrd@ participants: 20 randomised to the control
group (no laughter prescription), and 20 to theeexpental group (two-week laughter
prescription). Although some have suggested thapdrBcipants in each group is adequate
for pilot/feasibility studie®, we selected a greater number based on prior reésedforts
where the recommendation to detect a small starmbatdlifference at 80% power is 20
participants per arf. Due to sex segregation, and a predominantly ferstaident population
within Zayed University, the intervention will imadly be tested amongst female students.

Recruitment will take place during lunch breaks, bgrd-of-mouth, and by giving short



presentations within classes in order to recrutside of the Psychology major programme.
Participation criteria are detailed in Table 1.dP@nt women and/or those with diagnosed
psychological disorders will be permitted to paptate if they are able to provide an approved

medical note from their physician.

Table 1: Inclusion and exclusion criteria

Type Details

Inclusion Personal ownership of a smartphone; registerecstuat Zayed
University; 18-50 years; female.

Exclusion Chronic health conditions (cardiovascular diseesspiratory disease,

cancer, type 2 diabetes mellitus); deafness; nagiifinspeakers;
inability to provide written informed consent.

Those who express an interest in this interventWdhbe sent study-related information by
email explaining the research purpose and methadicpant anonymity, and the right to
withdraw at any time during the intervention. Ifethstudent expresses an interest in

participation, the first study visit will be arraey

| ntervention description and timing

During this two-armed intervention all participamisl be given wrist actigraphy and a seven-
day sleep diary to complete to gather baselingoslied¢a. Thereafter, sleep will be monitored
with wrist actigraphy and sleep diaries for a ferthwo weeks during the intervention period.
The control group will receive no intervention witl be invited to take part in the Laughie
intervention upon completion (waitlist control). reeipants randomised to the experimental
group will be shown how to record a Laughie (onewte of their joyful laughter on their

smartphone) and will be prescribed to laugh witkhiee times a day for 14 days with an
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option to reduce to twice a day in week two. Alftmapants will attend meetings with one or

both of the Pls. The following activities and vasiill be completed:

Visit one: The PI provides study-related information and linfe potential participants that
non-adherence to the study protocol and/or failarattend a mutually agreed study visit will
result in them being excluded from the study. Thate express willingness to participate
will be asked to provide written informed consehhe participant will then be asked to
complete four questionnaires: 1) demographics adeging questionnaire; 2) Hospital
Anxiety and Depression Scale (HABG%)3) WHO (five) wellbeing indeX; and 4) Pittsburgh

Sleep Quiality Index (PSGH)

Participants who are eligible to proceed after cletgmn of the screening questionnaire will
be provided with wrist actigraphy, a wearable aatidated sleep monitor. A seven-day sleep
diary will also be issued along with completiontiostions to obtain baseline sleep data.

Participants will return after one-week for the heisit.

Visit two: Participants will be randomised to one of two gr®(control/experimental). Those
in the control group will be re-issued with wristigraphy and two seven-day sleep diaries to
complete which will be returned at visit three. tRgpants randomised to the experimental
group will be taught about self-induced laughted amart laughter, i.e. laughing in a smart
way, for a smart reason, on a smartphone (Figurdtgy will be shown how to record a
Laughie: a one-minute recording of their joyfuldghter on their smartphone. A video created
by the PIs to support participant learning andudolg examples of audio and audio-visual
Laughies will be shown. The PI will then demongréibw to laugh with a Laughie, by
laughing along their own Laughie for the full onéaote. A silent Laughie will also be
demonstrated, whereby minimal noise is made; thisldsigned as a substitution only in

exceptional cases when it may not be socially gaebépto laugh, i.e. when in a public place,

10



or if the participant experiences common cold syms. Participants will also be provided

with checklists to complete across the two-weeérirégntion period.

Figure 1: Smart laughter techniques and instructions for recording and using the
Laughie

Note. Instructions for the experimental group: Jou¥ recording should sound like your
natural joyful and playful laughter. If it doesnfiractice and record another Laughie! 2. Try
to make the Laughie an enjoyable experience! Yau add visual props (e.g. a mirror —
laughing in front of a mirror), gestures (e.g. nmyiyour arms, or legs, as well as sitting);
mental aspects (e.g. thinking about joyful or amgghings, or using humour and jokes to
help you to laugh); or social (e.g. laughing togetwith someone else while using your
Laughie). 3. This is a new way of laughing anddome might be easier than others. Practice
can help. 4. Because you will be laughing aloneafbor some of the time, it is good to find
a reason to do it! Reason may include for heaHippiness, joy, humour, exercise, relaxation,
meditation, and energy. Based on and adapted

The participant will then be asked to record tloeun Laughie on their smartphone, either as
an audio, or an audio-visual Laughie (i.e. usingirttemartphone to make a video of
themselves laughing). The PI(s) will support thisgess by smiling and encouraging the
participant. After recording, the participant wabmplete the Laughie Creation Questionnaire

to document their experience, and, after providiogsent, send a copy of their Laughie to the
11



PI's smartphone. If the participant feels unableetword their Laughie in the presence of the
PI(s), they will be told to practice and recordhitheir own time and send it later to the Pl as
evidence that it has been completed. Once thecpmatit has recorded a Laughie they are
happy with, they do not need to record more. Thdl/lve prescribed to laugh with their

Laughie three times a day for the first week (mogniunch, and afternoon), and at least two
times a day in the second week of the intervertialwvays for the full one-minute. They will

be told to try to laugh with it for at least 30 seds if, for any reason, one-minute is not
possible. Participants will be instructed to lawdbne with their Laughie at least once daily
throughout the intervention. The other times thay either laugh alone or with others. They
will be told to discontinue a Laughie if there rsyadiscomfort or pain and re-commence only
when feeling better. Participants will be advisedé¢cord this on the checklist and, if they

have questions or concerns during the interventmoontact the PI(Ss).

Laughie checklists for the 14-day laughter presiciipwill be administered and completion
instructions will be given. Participants will bekad to complete the checklist after each
Laughie has been performed (three per day in teevieek, and at least two per day in the
second week). A questionnaire for participantsdmlete following the two-week laughter
prescription will be distributed surrounding theerss experience and feasibility of the

Laughie.

Visit three: Participants will return wrist actigraphy and gediaries. Participants in the
experimental group will return their Laughie Chestd. All participants will then be asked to
complete the same three questionnaires that wergleted at baseline (HADS, WHO-5
wellbeing index, and PSQI). Participants will bartked for their participation, and invited
for an interview, either to discuss their experenevith the sleep equipment, or with the
Laughie, as appropriate. For those not wishing ridestake a face-to-face interview, data

from the written questionnaire about experiences faasibility of the Laughie will be used.
12



As part of the debriefing process, participantd W provided with contact information for
Zayed University counselling centre, which will particularly important for participants who
were characterised as ‘abnormal’ cases for anmdaaty depressive symptoms (based on the

HADS tool).
I nterviews and follow-up

Interviews will be conducted in person, or onlifgey will be recorded and written up
verbatim. A short questionnaire will be sent by értathose in the experimental group to

track their perceptions two months after completbthe intervention.
Measures used

Eleven measures will be administered to track asess this feasibility study before, during,

and after the intervention, as detailed below (aks® Table 3).

1) A demographics/health questionnaire will obtain information concerning laughter habits

sleep habits, and health conditions (used to sdmresxclusion criteria).

2) The Hospital Anxiety and Depression Scale (HADS) will be used to assess symptoms
and severity of anxiety and depression. The HADS isidely used tool and has been
previously validated and assessed for reliabilioagst Asian studerfts It is comprised
of 14 items in total, seven pertaining to anxietyl dhe remaining seven to depression.
The questionnaire is commonly used and responsenspiO, 1, 2, 3) are totalled for each
condition to give a score of 0-21 for each outcammch is then categorized as 0-7 to
indicate ‘normal’ levels; 8-10 suggest a ‘bordezlincase, and 11-21 denotes an

‘abnormal’ case.

3) The WHO (five) Well-being Index® contains five items pertaining to wellbeing. Resp®

options (1, 2, 3, 4, 5) are totalled to give a smare for the five scores ranging from 0-25,

13



4)

5)

6)

with O indicating the worst, and 25 the best wetlige Scores below 13 indicate poor

wellbeing. It is a widely used non-invasive tootlwhigh clinimetric validity®.

The Pittsburgh Seep Quality Index (PSQIF* will be used to assess overall sleep quality.
The instrument has been previously assessed fabitély and validated in undergraduate
student&’. The tool is comprised of seven sleep domainsafihm, disturbance, latency,
dysfunction, efficiency, quality, medications). Baaf the domain scores (0-3) are totaled
to derive a global sleep quality score which ranigesh 0-21. This can then be further
dichotomized where >5 suggests ‘poor sleep qualégd a score of5 denotes ‘good

sleep quality’.

Wrist Actigraphy will be used to objectively estimate a range afepl parameters
including total sleep time (TST), sleep latency ($Osleep-wake timings, sleep
efficiency (SE), wake after sleep onset (WASO), banof night awakenings and average
length of night awakenings. The GT3X+ (ActiGraph, EESA) actigraph will be used in
the study and has been previously validated agpmlgsomnology (PSG — gold standard
sleep measure) for TST, WASO and*$fParticipants will wear the device on their non-
dominant wrist. Wrist actigraphy is triaxial acaelmetry which detects and records
movement. Data is downloaded and scored usinguppasting manufactures software
(ActiLife version 6.13) and sleep scoring is basedvalidated algorithms for adui?s
Sleep-wake timings will be scored in 60-second Bpat the end of the study. Data will

be de-identified and the researcher will be blinttethe participants group randomisation.

Seep diaries, completed by the participants every evening aodnimg, will be used to
monitor subjective sleep-wake behaviour, includmagping. The following information is

recorded: lights out (time attempted to sleep)etiedl asleep, time woke, time got out of

14



7)

8)

9)

bed, and tap times. The information will also beduso support sleep-wake actigraphy

scoring.

A Laughie Creation Questionnaire will be administered once the participant has meed
their Laughie to gather information surroundingithexperience. Questions include ‘I
agree to sending my Laughie to the researcher’e “You happy with your Laughie?’,

‘How easy was it to record your Laughie?’.

Laughie Checklists will be provided for completion following each Lahig usage. After
laughing with their Laughie, participants will redowhether they laughed for the full
one-minute. Participants will also be asked howy tfedt immediately after completing
their Laughie. Questions include ‘I laughed for -onimute’, ‘I laughed for at least 30
seconds’, ‘I laughed for less than 30 seconds’, ‘Amhjoyed my Laughie’ and ‘I felt

more cheerful/better afterwards’ (with responsasngly agree to strongly disagree).

The Laughie Interview Questionnaire will explore participant experiences of the Laughie
and participants will be invited to participate anface-to-face interview with the co-PlI
(FGS) about their experiences of using the LaugRmmticipants who do not wish to
attend an interview will be asked to complete astjoanaire, provided to all participants
with the Laughie Checklists, in writing. Questiomgll be aligned to pre-defined
constructs pertaining to Feasibility, Reach-out,céatability, Maintenance, Efficacy,
Implementation, and Tailorability (FRAME-139 (see Table 3). Examples include: ‘What
was your overall experience using the Laughie?§ {§ou feel the Laughie was effective

in increasing your wellbeing, and if so how?’ aidd you maintain usage as instructed?’.

10)The Seep Equipment Questionnaire will explore participant experiences of the wrist

actigraphy and sleep diary completion in a onefte-mterview between the participant

and the PI (TA). Questions will include ‘Did yound the equipment practical?’ and ‘Do

15



you think the equipment could be adapted for prattreasons or comfort and if so,

how?’ These questions were also designed arourRAME-IT modef®.

11) A Follow-up Survey will be sent to participants in the experimentabup after two
months to gain insight into their perceptions & thedium-term effects of the Laughie
prescription. The survey will include both open adsed questions such as ‘Are you
continuing to use the Laughie?’; ‘How do you lockck on your experience of the two-

weeks?’; ‘Do you plan to use the Laughie in theife®’

Table 2: Measuresused to evaluate intervention effects on sleep and psychological
health

When applied in
No. Name of Measure intervention
Pre During Post

1 Demographic questionnaire \

2  Hospital Anxiety and Depression Scale (HADS) N N
3  WHO (five) Well-being Index N \/
4  Pittsburgh Sleep Quality Index (PSQI) N N
5  Wrist Actigraphy \

6 Sleep Diary \

7  Laughie Creation Questionndire \

8  Laughie Checklist \

9  Laughie Interview Questionnaire \
10 Sleep Equipment Questionnaire \
11 Follow-up Survey \

16



'Experimental group only.

Evaluation framework

The Feasibility, Reach-out, Acceptability, Maintana, Efficacy, Implementation, and

Tailorability (FRAME-IT)* framework will be used to support the planning amdluation of

the intervention. Each FRAME-IT construct was peghted to guide the intervention (see

Table 3) to evaluate the feasibility of, adheretweand impact of the Laughie prescription

and the sleep equipment. Overall intervention fekisi will be guided by these measures.

Table 3: Intervention planning and evaluation using FRAME-IT

Constructs Research-focused construct definition Measures for evaluation
(see Table 2)

Feasibility Overall intervention: Intervention logistics, 1-11

delivery, recruitment, and adherence to protocol

Prescribing laughter: Laughie creation; technical 7,8&9

ease; two-week laughter prescription

Sleep equipment usage 10
Reach-out Potential users; populations of Laughie ,9&11
Acceptability Overall experience of Laughie; solo laughter; 7,8,9&11

two-week prescription

Use of sleep equipment 10
Maintenance Laughie usage: fidelity, techniquegjvaton 7,8,9&11

Use of sleep equipment 56&10
Efficacy Laughie ability to elicit laughter 8&9

Laughie ability to increase wellbeing 3,8,9%1

Laughie ability to increase mental health 2,8, 1%

17



Laughie ability to improve sleep 4,5,6&10

Implementation Demonstration of Laughie; support 9
Demonstration of sleep equipment; support 10
Implementation on a larger scale 2,3,4,7,80%11
Tailorability Laughie customization (design); personalisation 7,8,9&11
(usage); current and future
Sleep equipment 10
Refinement for extended testing 2,3,4,7,8m&11

Randomisation and allocation conceal ment

Consented eligible subject will be randomly all@chto either receive laughter prescription

or the control group. Allocation will be made irL4d ratio via a web-based system that uses a
computer-generated randomisation list with varidditek sizes (2 and 4). The allocations are
computer generated in Stata (version 15.0) byrthkstatistician and to ensure allocation

concealment, the trial coordinating team and ingagtrs have no access to this list.

Analysis

Data will be expressed as frequencies and peroesfag categorical variables, mean and (t)
standard deviation for continuous variables or aslian accompanied by interquartile range
(IQR) for skewed continuous variables, as approgridleep data (actigraphy and sleep diary)
between groups at visit 2 will be compared usimgdr regression adjusting for a range of
potential confounders including demographic data,waell as psychological health and

wellbeing scores from the reliable and validatealg@dministered pre-intervention. Change

in HADS, PSQI and WHO wellbeing index will be compa between groups by using

18



analysis of covariance (ANCOVA) models, adjustimy fcovariates and the values at
baseline. As this is a feasibility study, no fornsdhtistical hypothesis testing will be
conducted and only effect sizes and 95% confidemesevals will be provided. All analyses
will be done using the intention-to-treat (ITT) med and will be carried out in Stata

(Version 15, Stata Corp., College Station, Texas).

Qualitative analysis will be undertaken, surrougdirse of the Laughie as well as the sleep
equipment, using Differential Qualitative Analysi€DQA)*.. DQA prioritises the
identification and analysis of individual variatiom experiences, perceptions, and outcomes.
Data is considered at both the individual and griewel and this draws out information that

may facilitate intervention refinement in prepavatfor a larger randomised control trial.

Discussion

Psychological health, wellbeing, and sleep amorggjatient populations is particularly

imperative to understand in order to minimize fartexacerbation of such issues. Exploration
of cost-effective, natural, and convenient waygpitevent, alleviate, or reduce these health
problems is therefore of widespread interest, paldarly in the UAE which has a higher

prevalence of psychological conditions comparedltdal estimates. Our novel study is the
first of its kind to draw upon expertise across diexiplines of sleep (TA) and laughter (FGS
& GG). The full intervention, or elements of it, ynae appropriate for consideration within a

range of university environments.

Laughter and humour can have wide-ranging BioldgiPaychological, Social and socio-
economic, Environmental, and Behavioural (BPSE-Bhdjits on personal development

throughout the lifecycfé. Although laughter and humour are often viewedspsntaneous
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social activities, both can be trained and selficetl solo activities. This enables them to be
intentionally used for benefit. Humour and laughteay or may not occur together; the
Laughie was conceived to be used without the needhdmour, however this is not to say

that it must be used without humour.

The link between laughter, improved sleep and p@sifpsychological outcomes has
previously been demonstrated, however more evidenneeded, hence our research. In the
meta-analysis of ten RCTs exploring laughter anthdwr, sleep quality was only reported in
two of the studies, and neither measured objectieep outcomé& Moreover, no study
indicated if, or how much, participants laughed] amany also involved a range of exercises
potentially confounding results. Laughter therapsegh as laughter yoga by definition
involve other exercises, and also tend to occyraup formats which can facilitate laughter
making it difficult to accurately measure the impa¢ laughter itself on outcom&s The
Laughie laughter prescription avoids these issaely. laughter is involved, thus enabling its

impact to be more easily measured.

Laughter is predominantly physiological (humourmpredominantly cognitive), and as such
can be viewed as an exercise in itself. The Lauglae created as a quick and convenient
way to laugh alone at a time or location amenabkbé user, without the need to join a group
thus giving an alternative to people. It enablesuker and the prescriber (be it a doctor or a
researcher) to better measure how long the usghéalfor (the instructions are to laugh for
the full minute). As it is not so easy to laughredhe purpose of the Laughie (i.e. the one-
minute recording of the user’s natural and joyauddhter on their smartphone) is to support
self-efficacy and encourage people to manage wwibeing. The user knows they can laugh
for the full minute as they have done it beforeuglaing along with one’s own laughter acts
as a prompt, and user feedback found it can gieeirtipression that you are not laughing

alone, which can also be contagious. The Laugisie atts as a timer. Currently the Laughie
20



is a self-created tool recorded on a smart phomgusbuilt software; a future Laughie App

or eHealth application can be envisaged.

Self-induced laughter, especially done alone, carchmllenging, and four smart laughter
techniques to support Laughie usage were formuléged Figure 1) following participant
comments: 1) Natural is best; 2) Enjoy it your way Train to gain; 4) Laugh for a reason.
Enjoying it your own way may include using humotitiis needed to trigger laughter: the
goal of the Laughie is not to exclude humour, lather to not have to rely on it to laugh. The
Laughie may even induce humour. The concept ottheghie is simple, and the theory that
underpins it is grounded in research evidence (GBoboupinsky & Garip, 2019),
nevertheless the communication of Laughie usagenase complex. Our research will
investigate how the Laughie is perceived in a stugepulation, which may enable it to be

better communicated in preparation for a largedoamsed control trial.

Conclusions

Our research will provide insight into the feastgilof prescribing laughter, using the
Laughie, to university students residing in the UABata analysis will reveal whether a two-
week laughter prescription can improve psycholddiealth, sleep, and wellbeing outcomes
amongst the student sample. Depending on the sesulhay be appropriate to potentially
refine this protocol for wider testing. Should ostudy demonstrate that the Laughie is
feasible within the population tested, results froor secondary objectives will be used to
better inform a larger trial in academic and otbkeitings within the UAE, Gulf States, and

beyond.

Trial registration:

ClinicalTrials.gov. ID: NCT04171245. Date of regatton: 18 October, 2019
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Highlights

» First study to explore the feasibility of alaughter only prescription for university
students

» First assessment of the impact of laughter on psychological health and objective sleep
outcomes

» A combination of wrist actigraphy and the Laughie enables clear measurements of
slegp and laughter

* Provision of adetailed description of the Laughie and how to useit and prescribe it
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