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Abstract

Background: Thisstudy was designed to evaluate the care of hypertensive patientsin daily clinical practicein public and private
centersin all Tunisian regions.

Objective: This study will provide us an overview of hypertension (HTN) management in Tunisia and the degree of adherence
of practitionersto international recommendations.

Methods: Thisisanationa observational cross-sectional multicenter study that will include patients older than 18 years with
HTN for aduration of 4 weeks, managed in the public sector from primary and secondary care centers aswell as patients managed
in the private sector. Every participating patient signed a consent form. The study will exclude patients undergoing dialysis. The
parameters that will be evaluated are demographic and anthropometric data, lifestyle habits, blood pressure levels, lipid profiles,
treatment, and adherence to treatment. The data are collected viathe web interface in the Dacima Clinical Suite.

Results: The study began on April 15, 2019 and ended on May 15, 2019. During this period, we included 25,890 patients with
HTN. Datacollection involved 321 investigators from 24 Tunisian districts. The investigators were doctors working in the private
and public sectors.

Conclusions; Observationa studies are extremely useful in improving the management of HTN in developing countries.
Trial Registration: Clinical Trials.gov NCT04013503; https://clinicaltrials.gov/ct2/show/NCT04013503
International Registered Report Identifier (IRRID): DERR1-10.2196/21878
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Introduction

Hypertension (HTN) is widespread in many developing and
developed countries [1]. According to a 2010 report by the
Institute of Medicine, HTN isaneglected disease, often ignored
by the general public and underestimated by the medical world

[2].

However, more than a quarter of the world's adult population
isalready hypertensive, and thisnumber is expected to increase
to 1.56 billion by 2025 [3,4]. Unfortunately, HTN causes more
than 7 million premature deaths ayear and contributesto 4.5%
of the global disease burden [5,6]. HTN isalso arisk factor for
cardiovascular diseases responsible for 30% of all deaths
worldwide, which can be controlled [7,8].

Many clinical trials have shown that stringent blood pressure
(BP) control can significantly reduce cardiovascular risk [9,10]
and certain sequelae such as stroke, myocardial infarction,
sudden cardiac arrest, peripheral vascular disease, and renal
insufficiency [11-13].

HTN in Tunisiais a public health issue considering its current
frequency [14-16]. As no relevant updated data exist, thiswork
presents anew relational database to obtain an overview of the
management of hypertensive patients in Tunisia and enable
adequate protection planning. Therefore, a multicenter
observatory focusing on the demographic, anthropometric, and
therapeutic features of HTN in Tunisia is mandatory. The
collected datawill allow usto assimilate our practices and know
the degree of adherence by practitioners to international
recommendations for this pathology treatment.

The aim of the National Tunisian Registry of Hypertension
(NATURE-HTN) is to describe the epidemiological profile of
HTN in Tunisia, determine the cardiovascular risk level of
Tunisian hypertensive patients, and obtain an idea about the
percentage of patients treated for therapeutic purposes.

Methods

Several secondary end points are defined, such as evaluating
the therapeutic adequacy with respect to that specified in the
international recommendations of the European Society of
Hypertension-European Society of Cardiology (ESH-ESC) 2018
for managing HTN and evaluating the degree of therapeutic
inertia

Study Design and Patient Enrollment

A national observatory, longitudinal, and multicentric register
study was carried out over a month, without clinical follow-up
and investigations. Weincluded patients managed in the private
and public sectors as well as from primary and secondary care
centers.

During office visits, we included patients above 18 years with
known or newly diagnosed el evated BP after signing a consent

https://www.researchprotocol s.org/2022/9/€21878

form. Except for severe HT (eg, grade 3 and especially high-risk
patients), the new HT diagnosis was confirmed according to
the ESC and ESH guidelines as either out-of-office BP
measurements above the recommended thresholds or repeated
office BP measurements above 140 mmHg for the systolic blood
pressure (SBP) and 90 mmHg for the diastolic blood pressure
(DBP) during more than 1 visit [11].

Exclusion Criteria

We excluded patients undergoing hemodialysis, pregnant
women, individuals classified as white-coat HT patients, and
patients who refused to sign the consent form from the study.

During the office visit, the physician had to complete the case
report form of the registry after patient interrogation and
examination. Information on sociodemographic characteristics
including age, gender, education level, health insurance,
smoking, diabetes, pulmonary diseases, hypothyroidism,
moderate renal failure history defined by an MDRD
(Modification of Diet in Renal Disease) creatinine clearance
<60 mL/min, coronary disease, and history of stroke were
collected.

The interview included questions related to drug compliance
and salt intake as well as sport practice. Physical activity was
considered regular when it was performed at least 30 minutes
3timesaweek. During physical examination, we measured the
weight and height to assess the BMI (BMI= weight/[height]?).
Obesity is operationally defined as a BMI exceeding 30 kg/m?
and is subclassified into moderate (BMI1=30-34.9), morbid
(BMI1=35-39.9), and severe (BM1=40). BP measurements were
conducted using a standardized auscultatory or oscillometric
sphygmomanometer after at least 15 min of rest. We recorded
2 separate measurements at least 3 minutes apart and considered
the mean of the 2 measurements. In patients with asymmetric
BP between the 2 arms, we considered the higher pressure.

We confirmed whether the patients had a sinus rhythm or atrial
fibrillation through electrocardiograms and searched for |eft
ventricle hypertrophy (LVH) based on the definition
recommended by the ESC/ESH guidelines (Sokolow-Lyon
index>35mmor RinaVL>11 mm)[11]. We searched for LVH
in echocardiographic findingsaswell (if the patients underwent
echocardiography during the last year).

We al so recorded the biological tests performed during the last
6 monthsbefore the office visit, especially creatinine, glycaemia,
cholesterol, kaliemia, and microalbuminuria (if performed
during the last year).

To assess and control BP, we evaluated only patients diagnosed
with HTN for more than 6 months. The primary end point in
our study wastherate of HTN control. Uncontrolled HTN was
defined according to the ESC/ESH guidelines as an average
SBP above 140 mmHg and an average DBP above 90 mmHg
[11].
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Ethics Consideration

The study protocol, the consent form prepared by the steering
committee, and the creation of the registry were approved by
the ethic committee of the Hospital of the Internal Security
Forces. Patients must give their consent before being included
in the registry.The steering committee will check for any
violation of the protocol by the investigators (inclusion of
patientswho are not eligible according to selection criteria) and
will make a decision on the exclusion of the concerned
patient(s).

Sample Size and Data Collection

Eligible patients according to the inclusion and exclusion criteria
were selected by more than 600 investigators (working in the
public and private sectors) specialized in cardiol ogy, nephrology,
endocrinology, internal medicine, and general medicine.

The target simple size of the whole study was calculated using
the following formula: N = Z2 x p0 x (1 — p0)/i% (Z=1.96 if we

Figure 1. Protocol of population inclusion. HTN: hypertension.

b

Inclusion

Statistical Analysis

The Dacima Clinical Suite platform enables the collection of
data through the web interface and their extraction in the SAS
or SPSSformat. The statistical analysisisexploratory, involving
the calculation of the 95% ClI.

The datawill be described for the entire population of interest.
Statistical tests will be bilateral with a statistical significance
threshold of 5%. ANOVA will be performed for the quantitative
variables according to their normal distribution (parametric tests
for the variables that follow a normal distribution and
nonparametric tests in the other cases). A chi-sguare test will
be performed for the categorical variables (or corrected for

https://www.researchprotocol s.org/2022/9/€21878
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consider a confidence level of 95%, and p0=24.1%; it
correspondsto the control rate of HTN inthe TAHINA project).
More than 7000 patients were needed.

Patients were included continuously until the end of the
inclusion period. The inclusion lasted for 1 month without any
follow-up, asshown in Figure 1. Given the observational nature
of the NATURE-HTN study, no specific treatment or
intervention is planned for HTN management. Patients should
be cared for according to their usual medical habits.

The data were collected via the web interface in the Dacima
Clinical Suite (Dacima Software Inc). The electronic data
capture platform complies with the following international
standards: Food and Drug Administration 21 Code of Federa
Regulations part 11, Health Insurance Portability and
Accountability Act, and International Conference on
Harmonization.

continuity if the validity conditions for the chi-square test are
not met, namely if the theoretical number islessthan 5).

The data review committee is composed of the coordinators of
the steering committee of the study aswell independent experts
in data management. The purpose of the datareview committee
is to manage data queries and validate the final statistical
analysis plan. The committee will also be responsible for
validating subsequent publications that will be conducted.

The protocol of the NATURE-HTN registry has been approved
by the Tunisian Society of Cardiology and Cardiovascular
Surgery. The NATURE-HTN study has been submitted to
ClinicalTrialsgov and registered under the identifier
NCT04013503.
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The NATURE-HTN registry does not impose any specific
intervention. Treatments of the patients follow the usual
recommendationsfor managing HTN. Clinical eventsoccurring
during the study are not to be recorded.

Study Sponsor ship

TheNATURE-HTN registry study issponsored by the Tunisian
Society of Cardiology and Cardiovascular Surgery.

Results

The study began on April 15, 2019 and ended on May 15, 2019.
During this period, weincluded 25,890 patientswith HTN. Data
were collected by 321 investigators from 24 Tunisian districts.
Theinvestigators were doctorsworking in the private and public
sectors. Cardiologistsincluded 71% (n=18,382) of the patients,
and general practitionersincluded approximately 25% (n=6473)
of the patients.

Discussion

Study Significance

NATURE-HTN isthe largest observational registry in thefield
of HTN management in Tunisia. The results will be compared
to those of the TAHINA study. The latter was a national survey

Abid et &

including 8007 patients aged between 35 and 70 years. The
prevalence of hypertension was 30.6%, and it was higher in
women (n=2682, 33.5%) than in men (n=2186, 27.3%). Only
38.8% (n=3107) of those with HTN were aware of their
diagnosis, of which 84.8% (2635/3107) were receiving
treatment. BP control was achieved in only 24.1% (635/2635)
of the treated hypertensive patients. Women were more aware
than men (1202/2682, 44.8% vs 630/2186, 28.8%), but therates
of treatment and control of HTN did not differ between the 2
genders. Higher age, being female, lower education level, and
urban area emerged as important correlates of HTN awareness
[15]. Certainly, there is an urgent need for comprehensive
integrated popul ation-based intervention programsto ameliorate
the growing problem of HTN in Tunisians. BP control has not
improved even in the devel oped countries. In France, according
to the Flash studies, the percentage of the participants with BP
is approximately 51%, and the use of monotherapy is one of
the major problems registered in the French survey [17].

Conclusions

BP control should be continualy evaluated through
observational studiesinvolving different populationsto conduct
intervention programs and reduce the burden of HTN in
developing countries.

Data Availability

The dataisthe property of the Tunisian Society of Cardiology and cannot be distributed anywhere. The primary use of these data
will be to describe the epidemiological profile of hypertension in Tunisia, determine the cardiovascular risk level of Tunisian
hypertensive patients, and obtain an idea about the percentage of patientstreated for therapeutic purposes. The planned secondary
usesaretoinformall physicianswho may beinvolved in the management of Tunisian hypertensive patients (general practitioners,
cardiologists, nephrologists, endocrinologists...) and to prepare a guide (in collaboration with the Ministry of Public Health),
based on the outcomes of the registry, so that they can improve the level of hypertension control.
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Abstract

Background: Human papillomavirus (HPV) is the primary cause of cervical cancer, which is preventable through screening
and early treatment. The Papanicolaou (Pap) test and visual inspection with acetic acid (VIA), which are traditionally performed
in clinical settings, have been used effectively to screen for cervical cancer and precancerous changes and reduce cervical cancer
mortality in high-income countries for many decades. However, these screening methods are not easily accessible to women
living in low- and middle-income countries, especially women living in rural areas.

Objective: The project will use HPV self-sampling, which will be supported by a sexual health literacy intervention, to increase
rural women's participation in cervical cancer screening. The objectives are to determine the effectiveness of this programin (1)
increasing sexual health literacy, (2) reducing the gendered stigma of HPV and cervical cancer, and (3) promoting cervical cancer
screening by using HPV self-sampling.

Methods: The pilot study will use a community-based, family-centered, mixed methods design. We will recruit 120 women
aged 30 to 69 years who are underscreened or were never screened for cervical cancer, along with 120 supportive male relatives
or friends from 3 low-income rural/tribal villages in Maharashtra, India. Participants will attend gender-specific sexual health
education sessions, followed by amovie matinee. Datawill be collected through an interviewer-admini stered questionnaire before
and after sexual health education sessions. The questionnaire will include items on social demographics, medical histories,
attitudes, sexual health stigma, cervical cancer knowledge, and screening practices. Women will self-select whether to use HPV
self-sampling. Those who do not may undergo a Pap test or VIA. Participants' views regarding barriers and facilitators and their
suggestions for improving access and uptake will also be elicited. This protocol was approved by the research ethics boards of
Toronto Metropolitan University (formerly known as Ryerson University; reference number: REB 2020-104) and Tata Memorial
Center (reference number: OIEC/3786/2021 /00003).

Results: The Preventing Cervical Cancer in India Through Self-Sampling study was funded in January 2020 for 15 months.
Due to the COVID-19 pandemic, the project was extended by 1 year. The study outcome measures will include changes in
knowledge and attitudes about cervical cancer screening, the proportion of participants who self-select into each cohort, the
proportion of positive test results in each cohort, and the proportion of participants with confirmed cervical cancer. Women’s
experiences regarding barriers and facilitators of screening uptake will be captured.

Conclusions: Our multifaceted work could lead to reduced cervical cancer mortality and morbidity and increased community
capacity in sexual health promotion and cervical cancer prevention. Theinsights and lessons|earned from our project can be used

https://www.researchprotocol s.org/2022/9/e35093 JMIR Res Protoc 2022 | vol. 11 | iss. 9 |e35093 | p.13
(page number not for citation purposes)


mailto:mvahabi@ryerson.ca
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Vahabi et &

to inform the adaptation and scale-up of HPV self-sampling among women acrossIndiaand in other countries; promote collective
commitment to family-centered wellness; and support women to make healthful, personalized cervical screening decisions.

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(9):€35093) doi:10.2196/35093

KEYWORDS

PRR1-10.2196/35093

cervical cancer screening; human papillomavirus self-sampling; India; low income; sexual health; health literacy; women,
family-centered care; rural area; rural; sexual health literacy; human papillomavirus; screening; cancer screening; cervical; cancer;

sexually transmitted infection

Introduction

Cervical cancer is avivid indicator of globa heath disparity,
as 90% of all deaths due to cervical cancer occur in low- and
middle-income countries [1]. It is one of the leading causes of
cancer-related mortality worldwide, and Indiaaccountsfor 16%
of cervical cancer cases and 30% of cervical cancer deaths
globally [1-4]. Every year in India, 96,922 new cervical cancer
cases are diagnosed, and 60,078 women die dueto late diagnosis
and no access to lifesaving treatment [2,4]. It is the second
leading cause of cancer death in women aged 15 to 44 yearsin
India[2]. Virtually all cases of cervical cancer are caused by
human papillomavirus (HPV), which is transmitted primarily
through sexua intercourse. Cervical cancer has profound
negative impacts on individual life expectancy, the quality of
family life, and persona and societal economic burden.
However, premature death dueto cervical cancer and disability
resulting from cervical cancer are preventable tragediesthat can
be avoided through regular screening. With appropriate
screening, cervical cancer is highly preventable. In many
high-income nations, the incidence and mortality of cervica
cancer have declined steadily and steeply as a result of the
widespread use of the Papanicolaou (Pap) test as a screening
tool. However, the coverage of cervical cancer screeningis19%
in low- and middle-income countries and 63% in high-income
countries [5]. Moreover, preadolescent HPV vaccination istoo
expensive for widespread use in low-income countries, given
its social, logistical, and financial challenges.

Cervica cancer screening and testing for the HPV viruses are
available at urban private medical centers in India but not in
government health centers. The burden of preventing cervical
cancer is solely carried by the Indian women themselves, with
little support or resources. Women in rural Indiaare particularly
vulnerable because they often have no knowledge about
screening or have no access to screening services, and many
have low literacy and no access to education and resources,
including financial resources [6]. Furthermore, many of them
get married at ages as young as 15 years, even though the legal
age of marriage in India is 18 years [7], meaning that they
become sexually active at a young age. They are also often
socially and economically dependent onthe menintheir families
[8], are often excluded from decision-making, and are often
restricted in terms of mobility [9]. Studies that have been
conducted with women in India and among the South Asian
diasporain high-income countries have found limited knowledge
about cervical cancer and the benefits of screening among the
participants [10,11]. Furthermore, misconceptions and stigmas
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surrounding sexually transmitted infections (STls), including
HPV, may deter the uptake of screening due to the entrenched
gender norms and stereotypes associated with infections (eg,
women with STIsmay beviewed asimmoral or corrupt, among
other demeaning labels). Engaging both men and women in
cervical cancer screening and normalizing, destigmatizing, and
talking openly about cervical cancer and screening areimportant
stepsin reducing cervical cancer mortality and morbidity. Male
partners’ involvement in sexual and preventive health care has
been shown to not only be an effective strategy in women's
health outcomes but also be acceptable to women in general
[12-16]. The World Health Organization recommends men's
engagement in the prevention of cervical cancer in low- and
middle-income countries [16]. Men play a significant role in
their female partners’ access to health services, as they are the
main source of financia support for costs related to
transportation and health services. Moreover, they hold the
primary power in granting permission for using these health
services. Thus, itisimperativeto provide aternative, accessible,
acceptable, innovative, and family-centered screening strategies
that could help reduce observed cervical cancer disparities.

HPV self-samplingisan easy and user-friendly method that has
been shown to be highly acceptable among women in diverse
racial, ethnic, religious, and age groups in many countries
[17-31]. Thisalternative approach has been found to be effective
in engaging underscreened and never-screened (UNS) women
to increase their participation in cervical cancer screening and
reduce related mortality and morbidity, thereby improving the
overall quality of life among women [18,19,21,22,25,27,28]. It
does not require ahealth care provider to either perform apelvic
examination (whereas Pap tests do require a heath care
provider) or conduct a vagina speculum examination that
involves applying diluted acetic acid (vinegar) to the cervix.
Thismeansthat thereisno need for traveling to medical centers,
which often is a barrier. HPV self-sampling provides an
opportunity for empowering women by alowing them to
conduct such tests in the privacy of their own homes and at a
time that is convenient to them. Offering this approach as a
screening aternative for UNS groups could lead to increased
participation and a resultant reduction in cancer screening
inequalities.

This paper presentsthe study protocol for an international study
titted Preventing Cervical Cancer in India Through
SHf-Sampling  (PCCIS). This is a family-centered,
community-based, mixed methods pilot project that aims to
improve the health of rural Indian women residing in the state
of Maharashtra through capacity building and by reducing
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avoidable health disparities that are associated with HPV and
cervical cancer. A key focus of thisproject isto promote gender
equity through collective empowerment and capacity building.
Gender equity is achieved through increasing women's access
to lifesaving tests and health resources, enabling equitable
decision-making, and changing attitudes by engaging both men
and women as families. This family-centered approach will
contribute to open dialogues about and solutions for reducing
stigma and improving community health literacy with regard
to HPV and cervical cancer screening and, consequently, will
increase cervical cancer screening uptake.

Methods

Study Design

Wewill use acommunity-based mixed methods design to assess
the effectiveness of a family- centered program that involves
using HPV self-sampling, which will be supported by a sexual
health literacy intervention, to increase rural women's
participation in HPV and cervical cancer screening. The study
objectives are to determine the effectiveness of this programin
(2) increasing sexual hedlth literacy, (2) reducing the gendered
stigma of HPV and cervical cancer, and (3) promoting cervical
cancer screening by using HPV self-sampling.

Target Population

We will engage 3 rural/tribal villages—Shirgoan in Phalghar
district, Khodala in Mokhada district, and Jamsar in Jawhar
district—in the state of Maharashtra, which is the second most
populated state of India; Maharashtra has a population of over
128 million people and a high prevalence of advanced cervical
cancer. Approximately 55% of Phalghar’stotal population lives
inrural areas. The literacy rate in Phalghar is about 67% (59%
for women and 72% for men). However, the literacy rate drops
significantly in the rural areas of this district. For example, the
literacy level is reported to be 46% in Mokhada and 48% in
Jawhar. The women in these areas are expected to have al of
the risk factors pertaining to cervical cancer and reproductive
tract infections. The primary health center has no organized
cervical cancer screening program. Thewomen in these villages
need to travel about 50 km to access medical facilities [32,33].

Participants and Recruitment Strategies

The women in the above-mentioned villages are the primary
target population of our project, and supportive men in their
families (eg, fathers, brothers, spouses, cousins, and sons) are
the secondary target population. We will recruit 120 women
and 120 men from the women's families.

Our project will build capacity by training trusted female
community members in these villages to act as community
champions and help recruit and educate women about cervical
cancer and the use of HPV self-sampling. The community
championswill belocalaccredited social health activists (termed
ASHA, meaning hope)—a new model of care that was adopted
by the Indian government; it relies on building capacity inlocal
and remote areas by recruiting trusted community membersand
training them to promote awareness about the health-related
issues facing their respective communities. The community
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champions will assist with the participants recruitment. Once
the women agree to participate, they will be invited to identify
a “supportive” man in their life (eg, a spouse, father, brother,
cousin, or son) whom they feel can play a positive and
influential rolein health promotion within their villages.

The eligibility criteriafor female participants include (1) UNS
women (ie, a self-report of >4 years since their last Pap test or
visual inspection with acetic acid [VIA], including no history
of a Pap test or VIA); (2) women aged 30 to 69 years old; (3)
women residing in Shirgoan, Khodala, and Jamsar in the state
of Maharashtra, India; (4) women who have ever been sexually
active; (5) women who are able to provide informed consent;
and (6) women who are willing to share contact information
with the study team. The exclusion criteria include (1) being
pregnant and (2) having a history of hysterectomy or past
treatment for precancerous or cancerous cervical lesions.

Male participants' eligibility criteriainclude (1) being a male
family member (husbands, fathers, brothers, sons, and cousins)
of the UNS femal e participants, (2) being identified and referred
by UNS female participants, and (3) being aged 18 years or
older.

Theoretical Framewor k

Our study will be guided by the Population Health Promotion
framework [34] (Figure 1), which is grounded in the principles
of social justice and equity and uses a socioenvironmental
approach to address health disparities [35,36]. This research
approach is aligned with the 2018 Whistler Principles to
Accelerate Innovation for Development Impact [37]. Our
research approach recognizes that individual and collective
health are intertwined and that health disparities are the
outcomes of intersecting social determinants, including access
to economic and social resources, everyday encounters of
gender-based discrimination, and social exclusion[38,39]. Itis
underpinned by the concepts of (1) community empowerment,
a process that promotes the participation of people,
organizations, and communities toward the goal of increased
individual and community control, the improved quality of
community life, and social justice, and (2) capacity building,
in which existing human and social resources are leveraged to
solve collective problems and improve the well-being of a
community’s members through informal and formal social
processes and organized efforts [35,38].

We will aso use the Reach, Effectiveness, Adoption,
Implementation, and Maintenance (RE-AIM) framework [40,41]
(Figure 2) to evauate the overall public health impact of our
intervention. This framework allows for the comprehensive
assessment of public health programs in a real-world setting.
We will assess whether we are reaching our intended target of
UNSrrural Indian women and the supportive men in their lives,
whether the intervention is effective by quantifying screening
uptake, normal and abnormal screening test results, and their
end results;, how many women and providers adopt the
intervention over the study period; how much training,
education, and staff time are required in implementation; and
whether the screening program is maintained after the study
period.
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Figure 1. Population Health Promotion Model [34].

Individual

Social Support Network
Education
Viorking Conditions
Physical Environments
Biology and Genetics

. Personal Health and Practices and Coping Skills
© HealthChild Development

Health Services

Famity

Income and Social Status

Vahabi et &

[ _' Evidence-based Decision Making

» Experiential Learning

» Evaluation |

Values and Assumptions

Figure2. The RE-AIM framework. RE-AIM: Reach, Effectiveness, Adoption, Implementation, and Maintenance.
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Study Intervention

The project isacommunity-based, action-oriented intervention
with the following two components: education and access to
cervical cancer screening. The central hypotheses that we will
address are that (1) there will be an increase in sexual health
literacy (knowledge) and a reduction in sexual health stigma
(attitudes) related to cervical cancer and screening after
participating in the study and (2) there will be a higher uptake
of HPV self-sampling compared to that of traditional methods
of screening (VIA and Pap test) among UNS women. To test
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these two hypotheses, we will begin with the education
component, which will be followed by inviting women to take
part in HPV self-sampling.

Education to Promote Sexual Health and HPV
Screening

The sexua hedlth literacy intervention is family- and
community-centered. The intervention activities will promote
the awareness and sexual health literacy of both men and women
in our three targeted villages. Strong evidence indicates that
family- and community-centered approaches are needed to
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advance gender equity because (1) women and girls do not live
and are not socialized in a vacuum, (2) decisions about every
aspect of the lives of women and girls are embedded in their
family relationships and intimate relationships, and (3) the
stigma of HPV and cervical cancer is often reinforced by
dominant society norms and misconceptions [42]. By investing
in a program that increases sexual health knowledge among
women, the men in their families, and their communities as a
whole, we anticipate that the program’'s impact will be
sustainable.

Since the literacy level of the women and men in the three
selected villages is low, we will use a storytelling health
communication approach that has been proven to be effective
in promoting adult health literacy [43,44]. Storytelling is an
integral aspect of everyday life. Stories enable participants to
engage with the content in ways that allow them to make sense
of the content in the context of their own lives, such asthrough
self-reflection and dialogue with others [45,46]. Furthermore,
stories are effective in reducing stigma [38] and changing
attitudes, as they carry the power to engage the audience
emotively to promote empathy, shape perspectives, and motivate
action [47,48]. Storytelling is a well-established and
well-accepted means of cultural learning and empowerment in
India [49,50]. It is also a strategy for sharing knowledge,
particularly among women who have been historically left out
of more formal learning institutions [51].

To ensure that the project activities are socially relevant and
culturally appropriate, we will establish a project advisory
committee (PAC) prior to implementing the project. The PAC
will be made up of local community members (including both
men and women), women advocates, service providers, decision
makers, and relevant stakeholders. We will actively engage the
PAC in all stages of the project to provide support for design
refinement, community engagement, recruitment, the
interpretation of results, and knowledge trand ation and exchange
activities. With input from the PAC, we will develop culturally
appropriate education materials and videos in Hindi and
Marathi—the predominant languages spoken in Maharashtra.
Storytelling will be used in the following three accessible
formats to promote learning: graphic novels, short videos, and
testimonials from service providers and health professionals.
In addition, infographicsand illustrationswill be used to support
women in learning how to perform HPV self-sampling, along
with support from the community champions and health
professionals. Together, these materialswill promote knowledge
about the HPV virus, cervical cancer, cervical screening, HPV
self-sampling, sexua health, and general health as family
resources.

Gender-Specific Sexual Health Education Sessions

Wewill hold 24 gender-specific sexual health education (SHE)
sessions—12 for women and 12 for men. A male clinician will
lead the men’s sessions, and a female clinician will lead the
women's sessions. Each information session will be
approximately 90 to 120 minutes in length and consist of 10
participants. Thetopicswill includethe HPV virusin the context
of STls, the stigma surrounding cervical cancer, the method of
HPV virustransmission, the male and femal e cancersthat result
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from HPV infection, the risk factors of cervical cancer, and the
importance of screening. Questions about knowledge, attitudes,
and stigma will be adopted from validated questionnaires and
will be reviewed by the PAC for cultural relevance and
appropriateness. Other gender-specific content, which will be
identified through consultations with the PAC and local team
members, will beincluded to facilitate increased health literacy
and promote participants’ interest.

All participants will then be invited to attend a movie matinee
on the same day as the SHE. The contents of the video for the
movie matineewill be drawn from clinical casesand will include
stories of two women—one who died of cervical cancer (ie, a
movie about how her death impacted her spouse and family)
and another who was screened, was diagnosed, received
treatment, and recovered. This video will be followed by short
testimonial videos from health care professionals, those from
affected women and family members, and aperiod in which the
audience can ask questions and receive answers. Packed food
and refreshments will be served at these sessions. The SHE
sessions and the movie matinee will be held in avenue, and in
accordance with thelocal COVID-19 guidelines, wewill ensure
proper social distancing and the wearing of masks and personal
protective equipment by all attendees. All participants will
complete an interviewer-administered questionnaire before and
after the SHE sessions. At the end of the movie matinee, all
participants will be surveyed on their intention to take part in
HPV self-sampling. They will be given 3 colored paper ribbons
with preprinted potential participation codes when they arrive
(red=no; green=yes; orange=undecided), which will represent
their family-centered decision to participate in HPV
self-sampling. In other words, the decision to undertake
screening will be made together by femal e participants and their
selected male participants at the end of the movie matinee, so
that only 1 color-coded ribbon will be selected by each couple
and shared with the research staff.

HPV Testing Process and Benchmarks

Based on the responses that we receive at the end of the movie
matinee, femal e participantswill be divided into 2 self-selected
cohorts. Cohort A will consist of eligiblewomenwho arewilling
to use the HPV sdf-sampling kit. Cohort B will consist of
eligible women who do not agree to use the kit but consent to
participate in the study, and they may or may not undergo VIA
or a Pap test.

Our Indian study collaborators and informants indicated that
we should expect to recruit =100 women in cohort A and 20 in
cohort B over the study period. Those who are interested in
trying HPV self-sampling will be provided with a kit that they
can take home and a visua instruction pamphlet that displays
how to collect asample. They will be told that afemale health
professional will pick up their self-collected specimen within
48 hours. The female health professional will then collect the
specimens and take them to the designated hospital 1abs. Those
who test negative for HPV will beinformed by their respective
female health professional, and their nameswill be included in
a database that will be developed and maintained by our local
partners, so that these participants can be contacted again for
screening in 5 years. Those who test positive will undergo VIA
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or a Pap test in a designated community place. The tests will
be performed by either our research health care providers or
local gynecologists, who will be trained by our Indian study
collaborators.

Medical follow-up tests and treatmentswill be arranged by our
Indian study collaborators for participants with positive Pap
test results. For women in cohort B who refuse HPV
self-sampling but agree to undergo VIA or a Pap test, our
medically trained femal e health professional will either perform
VIAs or arrange their Pap tests through our medica
collaborators. Those with negative VIA test or Pap test results
will be informed by our health professional, and their names
will be added to the database, so that they can be contacted in
3 years. Those with positive Pap test results will undergo
follow-up tests and treatments, as described above.

Key Outcome Indicators

Informed by the Population Health Promotion and the RE-AIM
frameworks, we will monitor and measure the following key
indicators:

«  Screening outcomes (among those who participate): the
number of women screened (through self-sampling vs
through VIA or a Pap test), the number of HPV-positive
women detected by each screening method, the number of
HPV-positive women that followed up by undergoing a
Pap test, and the number of Pap-tested women referred to
colposcopy (follow-up)

«  Acceptability and preference outcomes: the usability of the
screening kit and instructions, confidence in the sample
collected, comfort with and preference for self-sampling
versus VIA and Pap test, and preferences for screening
locations (home, clinic, or other)

« Education outcomes. changes in sexua health literacy
(knowledge) about cervical cancer risk factorsand screening
(overall and by gender) and changesin attitudes (gendered
stigma) toward cervical cancer risk factors and screening
(overall and by gender)

«  Cost-benefit analysis: net present value methodology will
be used, which involves estimating the difference between
the total discounted benefits and the total discounted costs
for each of the cervical screening modalities (ie, HPV
self-sampling vs VIA and Pap test)

Mixed M ethods of Data Collection

Informed consent will be obtained prior to data collection. Data
will be gathered by using both quantitative and qualitative tools,
which include interviewer-administered questionnaires,
interviews, and focus groups.

Before and After SHE Sessions

All femae and male participants will complete an
interviewer-administered questionnaire before and after the
SHE sessions. The questionnaire will include items on social
demographics, medical histories, the stigmas surrounding and
attitudes toward cervical cancer and screening, cervical cancer
knowledge, screening practices, and relevant gender-specific
questions (eg, those about menstruation and pregnancies). In
addition, the women will be asked whether they would undergo
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cervical cancer screening and, if so, which of the methods of
screening (VIA and Pap test or self-sampling) would they
undergo and why. The men will be asked similar questions
about whether they would encourage their female loved ones
(mothers, sisters, cousins, or daughters) and about their preferred
method of screening. Notes will be taken during the question
and answer period inthe SHE sessionsto aid our understanding
of participants’ knowledge, attitudes, and perspectives.

Cervical Cancer Screening Uptake and Results

Data will be collected about the number of women screened
(through self-sampling vs through VIA or a Pap test), the
number of HPV-positive women detected by each screening
method, the number of HPV-positive women that followed up
by undergoing a Pap test, and the number of Pap-tested women
referred to colposcopy (follow-up).

Focus Group Consultations

Wewill engage women in 6 focus groups—4 with women from
cohort A and 2 with women from cohort B. We will compile a
list of female participants who express an interest in being
contacted for the focus groups. We will then randomly select
and invite women from each cohort until we recruit 8 to 10
women per focus group. Focus groups with women from cohort
A will exploretheir experienceswith, barriersto, and facilitators
of using HPV self-sampling and suggestions for improving
access and uptake. Further, 1 of the 4 focus groups will be for
women with positive HPV results and will explore their care
trgjectory. Focus groups with women from cohort B will explore
barriersand facilitatorsto the use of thekit and attitudestoward
screening. One-on-one interviews will be arranged for women
who have concerns about participating in focus groups. In
addition, we will hold 2 focus groups (8-10 participants per
focus group) with male participants to elicit their views about
the project intervention and exploretheir perceived barriersand
facilitators to the undertaking of cervical cancer screening by
their female family members. These two focus groups will be
held with health care providers to ascertain male participants
views about HPV self-sampling and recommendations for
practice and policy. All focus groupswill last for approximately
90 minutes; will be facilitated by at least 2 members of the
research team; and will be audio-recorded, transcribed, and
translated to English by trained bilingual team members.

Data Analysis Planning

Quantitative data analyses will be conducted by using SPSS 26
(IBM Corporation). Univariate descriptive statisticswill be used
to profile the study participants based on their survey responses.
Inferential statistics, including dependent and independent
2-tailed t tests, 1-way ANOVA tests, and chi-square tests, will
be performed to assess mean score differencesfor each outcome
measure (eg, cervical knowledge, attitudes, and STI stigma)
across and within study cohorts. Furthermore, bivariate and
multivariate analyses, if feasible based on the sample size, will
be conducted to determine the variables associated with HPV
self-sampling uptake and predictors of screening practices.

Audio-recorded focus group interviews will be transcribed
verbatim in Hindi and Marathi and translated into English. Each
translated transcript will be reviewed and verified by at least 2
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bilingual research team membersto ensure cultural equivalence.
A computer software program (NVivo; QSR International) will
be used to aid with data management. For the data analysis,
both inductive and deductive analyses will be applied to
manually look for broad categories that are indigenous
(articulated by the participants) and sensitizing (drawn from
pre-existing theories and concepts) in the transcripts [52]. We
will begin with the development of a coding framework that is
informed by participants’ narratives, the research questions, and
the RE-AIM framework. We will use a systematic approach
that involves (1) familiarizing ourselves with the data; (2)
generating initial codes; (3) developing a coding tree to guide
the coding of transcripts; (4) identifying themes; (5) reviewing,
defining, and naming themes; (6) analyzing and interpreting
the narratives; and (7) producing reports and relevant documents
based on theresults. In addition, wewill apply the triangulation
of methods approach to a systematic comparison to verify study
findings, elucidate complementary aspects of phenomena, and
examine points of convergence and divergence for datathat are
specific to the different processes and outcomes of
implementation.

Ethics Approval

The study protocol received full ethical approval from the
research ethics boards of Toronto Metropolitan University
(formerly known as Ryerson University; reference number:
REB 2020-104) and Tata Memoria Center (reference number:
OIEC/3786/2021 /00003) in June 2021 and August 2021,
respectively.

Results

The anticipated short-term outcomes of our project are (1)
increased HPV self-sampling among UNSwomen; (2) increased
awareness and knowledge of HPV and cervical cancer among
women and the men intheir families; (3) increased sexual health
literacy and knowledge among women and men in the three
villages; (4) increased capacity among local community health
professionals, health workers, and graduate students to carry
out similar initiatives; (5) evidence of changesin gender norms
to support gender and health equity; and (6) new available
evidencefor informing local and regional public health policies
about how to advance HPV and cervical cancer screening in
rura India.

Vahabi et &

The Preventing Cervical Cancer in India Through Self-Sampling
study was funded in January 2020 for 15 months. Due to the
COVID-19 pandemic, the project was extended by 1 year.

Discussion

The anticipated main findings of our project are anincreasein
women'’s uptake of cervical cancer screening and a higher
propensity for using HPV-sef sampling, which would
corroborate earlier research on the feasibility and acceptability
of self-sampling among low-income and marginalized women
[17-31]. The project will also promote awareness, sexual health
literacy, and the reduction of stigma among the studied
communities by targeting both men and women. The
engagement, partnership, and support of the male population
in these communities will be critical in promoting women's
sustained uptake of cancer screening. The project will build
capacity within low-incomevillagesin Indiaby training female
community members and female health workers to educate
women about cervical cancer and the use of HPV self-sampling.
All of the sexual health educational resources that will be
developed for this study, which will include storyboards,
infographics, and videos, can be used with other communities
across India that face this health challenge. Furthermore, our
local collaborators have established strong connections with
local government health agencies. Early on in the project, our
local project coordinators will communicate with local
government health agencies, which wereidentified by our local
partners, and keep them informed about the study and its
progress. The findings will be presented to local government
agencies by our local partners. The proposed project, with its
focus on women’s health, could result in the implementation
of a high-value cervical screening program in other countries
and contexts.

The evidence gained from the implementation of HPV
self-sampling, the promotion of sexual health literacy, and the
cost-benefit analysis will be used to advance public health
policies and inform the scale-up of similar initiatives in other
villages and states across rural India. Our project has the
potential to impact thousands of women in India and other
low-income countries.
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Abstract

Background: Many women with HIV (WWH) have suboptimal adherenceto oral antiretroviral therapy (ART) dueto multilevel
barriersto HIV care access and retention. A long-acting injectable (LAI) version of ART was approved by the US Food and Drug
Administration in January 2021 and has the potential to overcome many of these barriers by eliminating the need for daily pill
taking. However, it may not be optimal for all WWH. Itiscritical to develop toolsthat facilitate patient-provider shared decision
making about oral versus LAl ART modalities to promote women’s adherence and long-term HIV outcomes.

Objective: Thisstudy will develop and pilot test aweb-based patient decision aid called i. ART+support (i.ARTS). Thisdecision
aid aims to support shared decision making between WWH and their providers, and help women choose between oral and LAI
HIV treatment.

Methods: The study will occur in 3 phases. In phase 1, we will utilize a mixed methods approach to collect data from WWH
and medical and social service providers to inform i.ARTs content. During phase 2, we will conduct focus groups with WWH
and providersto refine i.ARTs content and devel op the web-based decision aid. In phase 3, i.ARTs will be tested in arandomized
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controlled trial with 180 women in Miami, Florida, and assessed for feasibility, usability, and acceptability, aswell asto evaluate
the associations between receiving i.ARTs and viral suppression, ART pharmacy refills, and clinic attendance.

Results: This study was funded in March 2021. Columbia University’s IRB approved the study protocols (approval number
IRB-AAAT5314). Protocolsfor phase 1 interviews have been devel oped and interviews with service providers started in September
2021. We will apply for Clinicaltrials.gov registration prior to phase 3, which iswhen our first participant will be enrolled in the
randomized controlled trial. Thisis anticipated to occur in April 2023.

Conclusions: Thisstudy isthefirst to develop aweb-based patient decision aid to support WWH choi ces between oral and LAI
ART. Itsstrengthsinclude the incorporation of both patient and provider perspectives, amixed methods design, and implementation

in areal-world clinical setting.
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(9):€35646) doi:10.2196/35646
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patient decision aid; HIV treatment; oral ART; long-acting injectable ART; study protocol; women’s health

Introduction

Suboptimal antiretroviral therapy (ART) adherence among
people with HIV has constrained efforts to curb the HIV
epidemic in the United States[1]. Women face myriad barriers
to HIV care and treatment and have historically been
underrepresented in clinical trials for HIV treatment [2,3]. As
a result, women with HIV (WWH) have lower care retention
(58% retention versus 65% retention in the overal US
population), which contributes to their increased mortality
compared with men [1,4-7]. There is therefore an urgent need
for drategies that optimize care engagement and vird
suppression among WWH.

Long-acting injectable (LAI) ART may beastrategy toimprove
ART adherenceand HIV outcomesfor women [2,3,8]. Thefirst
LAI ART (cabotegravir/rilpiviring), which consists of monthly
intramuscular injections rather than daily pills, was approved
by the US Food and Drug Administration (FDA) in January
2021; abimonthly version was approved in February 2022; and
other LAI ART drugs are in advanced stages of clinica trias
and expected to be availablefor HIV treatment in the near future
[9]. Women comprised only 8%-33% of phase 2 and phase 3
LAI ART trial participants, and pregnant women were not
included [10-13]. As such, gender-specific barriers,
pregnancy-related interactions [13] and characteristics that
promote ART adherence among WWH remain underexplored
[14-16]. Furthermore, LAl ART research has occurred largely
among clinical trial participants, whose optimal medication
adherence and clinic attendance do not represent the majority
of WWH [17].

While preliminary research suggests that most WWH would
prefer LAl ART over their current daily oral medication [18],
thisresearch has also identified multilevel barriersto LAl ART
uptake. At theindividual level, these include women's concerns
about side effects, pregnancy-related interactions, and drug
resistance if LAl ART is discontinued without ora ART
initiation; at the clinic level, barriers include medical mistrust
dueto historic sterilization campaigns[19] and lack of provider
knowledge and willingness to offer LAl ART; and at the
structural level, barriersinclude gender-specific socioeconomic
inequalities and dynamics such as low-wage employment with

https://www.researchprotocol s.org/2022/9/e35646

unstable scheduling, lack of transportation, and care-taking
responsibilities. Furthermore, FDA indication still requiresviral
suppression via oral ART prior to initiating LAIl. These
multilevel barriers could all complicate the frequent visits that
LAl ART administration will require [18,20-23]. WWH and
providers may benefit from tools and strategies that help them
to identify and address barriers that prevent uptake of, and
adherenceto, LAl ART.

Shared decision making in medical settings is often
accomplished using patient decision aids. These evidence-based
tools promote equity in medicine by increasing patients
knowledge, decision-making power [24,25], and health
outcomes [26-28]. This approach can also lower medical
paternalism [24,29-31]. Patient decision aids can improve
medication adherencedirectly [32], aswell asthrough mediating
factors (eg, patient satisfaction [33-35], efficacy [36-38], and
communication) [33,39,40]. These tools are idea for
preference-sensitive decisions with multiple options [41,42];
however, no patient decision aidsyet exist to facilitate women’s
choice between HIV treatment modalities. New tools are
urgently needed to ensure the successful and equitable
integration of new technologies such as LAl ART into clinical
settings [43].

This paper describesthe protocol for amixed methods study to
develop, refine, and test apatient decision aid for WWH, called
i.ART+support (i.ARTS). i.ARTs will facilitate shared decision
making between WWH and providersto determine which HIV
treatment (oral or LAl ART) best fits a woman’s preferences,
addresses her unique barriers, and, in doing so, facilitates
adherence. This study will be conducted within the
MACS/WIHS Combined Cohort Study (MWCCS) [44] and
will fill the aforementioned gapsin existing research regarding
patient decision aids for WWH. MWCCS is the largest and
oldest prospective epidemiological cohort study of HIV in the
United States. The current cohort includes approximately 1800
women from geographically diverse sites across the United
States. Each of these has associated clinical sites with medical
and social service providers who work with WWH. The aim of
this paper is to provide an overview of al procedures for our
study focused on developing a patient decision aid to support
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WWH as they choose between LAI and ora formulations of
ART.

Methods

Overview of the Study

Study methods are aligned with current systematic approaches
to patient decision aid development [36,45,46], and will occur
in 3 phases (Figure 1). Each phase is associated with 1 of the

Philbin et al

following study aims. Phase 1 will generate data to inform
i.ARTs content using mixed methods research with WWH and
providers. Phase 2 will iteratively develop i.ARTs as a
web-based patient decision aid. Phase 3 will pilot test i.ARTS
to assessfeasibility, acceptability, and usability and to compare
decisional outcomes and adherence data (including viral
suppression, ART refills, and clinic attendance) between i. ARTS
recipients and standard of care (control) WWH (n=180; 90 per
group). Each phase includes distinct data collection activities,
which are summarized in Table 1.

Figure 1. Study overview. i.ARTs: i.ART+support; LAl ART: long-acting injectable ART, MWCCS: MACS/WIHS Combined Cohort Study; WWH:

women with HIV.

Phase 1: Formative phase
Aims: Generate [ ARTs content;
Identify gender-specific
facilitators/barriers to LAl ART use,
and characteristics of those likely
to adhere to LAI ART

Phase 2: Development phase

Phase 3: Pilot test phase
Aims: Assess . ARTs feasibility,

Approach:

* Analyze survey data from 1500 MWCCS
women across 9 sites

* Interview 45 medical and social service .

Approach:

10 focus groups with MWCCS providers (n=5) *
and WLWH (n=5) to develop i.ARTs content
Create web-based version of i.ARTs

Aims: Develop i ARTs content; acceptability, usability, and impact >
create & revise i.ARTs web app on decisional conflict and ’
adherence
Approach:

Pilot test i.ARTs with 80 WLWH and compare
outcomes with 90 control WLWH
Conduct “exit interviews” about i ARTs

providers from across MWCCS sites & Refine and test .ARTs versions 1 and 2 +  Interview WLWH who use LAI ART and WLWH
analyze interview data who switch modalities
Table 1. Overview of data sources and participants.
Phase Data source Participants Scope of data Purpose
1 MWCCS?2020 cohort survey 1500 WWHPat 9MWCCS WWH perspectiveson LAl ART®and decision  Generate i. ARTS" content
sites making; identify relevant barriers and facilita-
torsto LAl ART uptake; characteristics of
women who are most likely to adhereto LAI
ART
1 Provider interviews 45 medical/social service  Provider perspective on characteristics of Generate i.ARTs content
providersat MWCCSsites  women most likely to adhereto LAl ART;
reasons providers would not offer LAl ART
toawoman for whomitisclinically indicated;
provider perceptions of multilevel barriersand
facilitators to WWH’s ART use
2 Focus groups MWCCSproviders, WWH Feedback on successive iterations of i.ARTs ~ Develop and refinei.ARTs
in Miami, Florida content
3 Baseline and postvisit survey 180 WWH (90 fromthe  Information on decisional conflict (baseline  Assessi.ARTs acceptability
intervention/i. ARTsarm  and post), acceptability and satisfaction (post  and usability outcomes, as-
and 90 from the control only), and sociodemographic and behavioral ~ sessimpact of moderators
arm) moderators (baseline only)
3 Exit interviews 20 WWH who receive WWH and provider perspectiveson i.ARTs  Assessi.ARTsfeasibility,
i.ARTsand 10 providers  tool usability, acceptability
3 Electronic medical recorddata 180 WWH i.ARTs adherence data for study participants,  Preliminary impact of

including clinic visits, medication refills, and
viral load data

i .ARTs dataon treatment-re-
|ated outcomes

AMWCCS: MACS/WIHS Combined Cohort Study.

BWWH: women with HIV.
CLAI ART: long-acting injectable antiretroviral therapy.
4 ARTS: i.ART+support

Phase 1: Formative Work to Inform i.ARTs Content

To ensure i.ARTSs addresses a comprehensive array of factors
that influence LAl ART uptake, phase 1 includesdatacollection
that incorporates the perspectives of both WWH and providers
a MWCCS sites.

https://www.researchprotocol s.org/2022/9/e35646
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Phase 1a will quantitatively assess WWH perspectiveson LAl
ART and decision making, identify relevant barriers and
facilitatorsto LAl ART uptake, and identify the characteristics
of women who are most likely to adhereto LAl ART. It utilizes
survey data administered to the MWCCS study cohort starting
in October 2020. Historically, this sampleincluded 1661 WWH
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of whom 1610 have a history of taking oral ART [44]. None
have participated in LAl ART clinical trias. Full descriptions
of participant recruitment, selection, enrollment, and study
procedures for MWCCS are available elsewhere [44]. Survey
responses from the 2020 cohort were collected from fall 2020
through summer 2021, and include 15 items that assess LAI
ART—related knowledge, interest, and potential barriers and
facilitators to use. We will use multivariablelogistic regression
models to identify factors associated with WWH's interest in,
and barriers and facilitators to, LAl ART. While potential
barriers and facilitators to LAl ART uptake can change over
time (eg, transportation/housing), we will be looking at these
associations cross sectionally and thus capturing these barriers
at agiven moment in time. The sample size provides the power
to detect modest effect sizesinamultivariablelogistic regression
analysis (odds ratios ranging from 1.4 to 1.6), even with alow
probability of LAl interest and a high squared multiple
correlation (0.4-0.5) between predictor variables. This sample
sizewill alow for subgroup analyses and still detect moderate
effect sizes (eg, by age or MWCCS site).

Phase 1b assesses HIV provider perspectives on LAl ART for
their female clients. It involves in-depth interviews with 30
medical (eg, infectious disease physicians, advanced practice
registered nurses) and 15 social service providers (eg, case
managers, HIV clinical socia workers) who serve WWH across
9 MWCCS sites and affiliated clinical sites.

Provider participants will complete a 1-time, 45-60-minute
interview, and receive a US $75 gift card as compensation.
Interview domains will include (1) providers perceived
characteristics of women most likely to adhere to LAl ART,
particularly compared with oral ART (eg, housing, oral ART
adherence, caregiving responsibilities, and clinic attendance);
(2) reasons providers would not offer LAl ART to awoman for
whom it is clinically indicated; (3) providers' perspectives on
decision making in the clinical setting and their experience in
deciding which ART medications their WWH clients should
take; and (4) multilevel barriersand facilitatorsto WWH’s ART
use and solutions to overcome these adherence barriers. These
domains are determined by formative work by the study team
[18,20,22,23]. Interviews will be digitally recorded and
professionally transcribed. Transcripts will be coded using a
set of codes inductively identified from the data; these will be
supplemented by codes derived from the existing literature. A
thematic content analysis approach will be used to identify key
findings within domains of interest [47]. Data will be
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summarized and applied to activities in phase 2, described in
the following section.

Phase 2: i.ARTs Development

Phase 2 utilizes sequentia focus groups with both WWH and
medical and social service providers to determine the content
of i.ARTs and create and revise the i.ARTs web-based app.
Existing research indicates that web-based decision aid tools
have advantages over paper-based ones, including interactive
interfaces and visual filtering and sorting options [48]. This
stage of i.ARTs development will follow International Patient
Decision Aids Standards Collaboration (IPDAS) guidelines
[46,49,50] and use the Ottawa Decision Support Framework
[27,51-53]. This framework explains the relationship between
participants’ decisional needs and decisional quality using both
prescriptive [54] (based on rational actions, highest expected
utility) and descriptive [55] (preferences-based, nonrational)
decision theories.

An overview of the planned i.ARTs development process is
included in Figure 2. We will conduct 2 sets of 5 focus groups:
1 set with 10 MWCCS providers recruited from the Phase 1
interview participants and the other set with 8-10 WWH
recruited from the Miami MWCCS—&ffiliated clinical site. The
Miami MWCCS site was selected due to the city’s high HIV
incidence and low ART adherence, as well as a
racialy/ethnically diverse population [56-58]. WWH will be
selected from Miami’s MWCCS community advisory board as
well as by loca MWCCS collaborators to ensure inclusion of
women with a diverse range of perspectives, clinic attendance,
and adherence. Each focus group will meet for approximately
60 minutes, and participants will be compensated US $40 per
session for their time. We will record and transcribe the focus
groups and review them to identify which items and topics
should be included in the patient decision aid, as well as how
to word specific items.

Focus groupswill use datafrom phase 1 to develop and finalize
i.ARTs content and iteratively refine the web-based version of
i.ARTs to prepare for the phase 3 pilot testing according to the
schedulein Figure 3. Between each set of focus group meetings,
the study team will integrate feedback from both the provider
and WWH groups and either create the suggested content or
make the suggested improvementsto the i.ARTs program. This
will ensure that women’s perspectives and redlities will be
captured to tailor the content within the patient decision aid.
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Figure 2. i.ARTsdecision aid development process and focus groups (FGs). i.ARTs: i. ART+support.
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Figure 3. Pilot study flow and assessments. EMR: electronic medical record; iARTs: i.ART+support; LAl ART: long-acting injectable antiretroviral
therapy.
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Phase 3: Pilot Test i.ARTs

Study Design

Phase 3 will pilot test the final i.ARTs patient decision aid to
assess feasibility, acceptability, and usability as well as to
evaluate associations between receipt of i.ARTs and ART
adherence, including viral suppression, ART refills, chosen
ART modality, and clinic attendance. The pilot will be a2-arm
randomized controlled trial with 180 WWH. It will comparean
intervention arm (n=90 WWH) that uses the i.ARTS decision
aid tool developed in phases 1 and 2 with a standard-of-care
control arm (=90 WWH).

Setting, Participants, Recruitment, and Enrollment

PFilot testing will occur among WWH at the same Miami
MWCCS clinical site where phase 2 focus groups occurred.
Theclinicisone of the largest hospital-based clinicsin Miami,
a city with one of the highest rates of incident and prevalent
HIV infectionsin the United States. Wewill recruit 180 women
from the existing client population over the course of 15 months
(about 12 women per month). A full-time research associate
will approach potential participants at their regular clinic visit,
share information about the study, and invite them to take part
in eligibility screening. Participants must meet the following
eigibility criteriac (1) identify as female; (2) be receiving
HIV-related care at the Miami site; (3) have adiagnosis of HIV
infection; (4) aged 18 and older; (5) be interested in learning
about LAl ART and open to discussing HIV treatment with
their provider; and (6) be willing to provide informed consent.

Study Procedures

Randomization

Following informed consent and the baseline assessment
(discussed later), we will use aweb-based system to randomize
women (1:1) to the i.ARTs intervention arm (n=90) or to the
standard-of-care control arm (n=90). Neither participants nor
researchers will be blind to study condition. Women in the
control arm will receive standard of care asit exists at the time
of LAl ART roll out: providers will offer women information
about LAl ART and may strongly suggest which option she
should choose. Women who participated in the focus groups
will not be eligible for inclusion.

Women in the intervention arm will use i.ARTS as part of their
regular participant visit. While the complete content of i.ARTS
will befinalized in phase 2, the web-based i ARTs app will guide
WWH through the following activities: (1) provide education
on different ART modalities, (2) utilize value clarification
methods to guide women in ranking the prominence of relevant
barriers and facilitators that may impact adherence to various
ART modalities, (3) collect information on participant health
history, (4) generate a suggested ART modality based on
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previous steps, (5) assist WWH in developing questions for
their health care providers, and (6) generate an individual profile
description as well as individualized suggestions to support
adherence based on the modality selected (eg, a woman may
be profiled as having transportation challenges; i.ARTs would
suggest solutions—arranged transportation or transportation
vouchers—that the clinic could employ to address these
challenges). Participants will take a printout of this profile to
their clinic visit with their provider. Intervention arm participants
will receive US $15 for i.ARTs use.

Assessments

All women enrolled in the study will complete abaseline survey
following informed consent and afollow-up survey immediately
after their clinical visit. Surveyswill be administered on tablets
in a private room within the clinic and will use REDCap for
datacollection. Each survey will take approximately 25 minutes
to complete, and women will receive US $25. Survey measures
are described later and in Table 2.

A subsample of 20 intervention (i.ARTS) arm women and 10
providers will be randomly chosen to participate in an exit
interview. Thisinterview will occur either at the baseline visit
or up to 1 month after i.ARTs use at the participant’s
convenience. We will select every fourth woman in the
intervention arm to complete the exit interview. Providers will
be selected based on the number of i.ARTs participants they
served in the first year of the pilot (we will randomly select 10
providers from all providers who serve above the median
number of i.ARTs clients, which ensures that providers will
have sufficient experience with the tool to provide feedback)
and exit interviewswith providerswill be conducted in thefinal
3 months of data collection. These interviews will focus on
patient and provider experiences with i.ARTs acceptability,
feasibility, and usability, and the most useful ways to improve
its integration into clinical practice. This will aso include
discussions of how women shared the results from the patient
decision aid with their provider. Exit interviews will take
approximately 30 minutes and participantswill be provided US
$30 in compensation.

The study will also use al 180 participants' electronic medical
records (EMRS) to assess the impact of the intervention on
clinical outcomes (Table 2). Theinformed consent processwill
include the EMR abstraction release form and detailed
information about the data abstraction process. Study staff will
abstract data on viral suppression (all women), ART modality,
clinic attendance (all women), and medication refill data (women
onora ART) from EMRsinto aREDCap database. Abstraction
will include data from 1-year prebaseline to 6 months
postbaseline. This timeline is based on the frequency of HIV
clinic visits (ie, approximately every 3 months) to ensure that
women have at least one visit in the follow-up period.
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Table 2. i.ARTS? pilot study measuresin phase 3.
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QOutcomes Description of measures
Primary Assessed after i.ARTS use among women using i. ARTs (n=90)
Feasibility Adaptation of Thabane et al’s [59] framework [60,61] for assessing pilot studies. Process, Resources,

Management, Science

Acceptability and usability
features/protocol [62]

Secondary

Decisional conflict
Tertiary

Vira suppression

Medication refills

Clinic attendance

for LAI® ART)
ART modality
Moderators Assessed at baseline
Sociodemographics

status, children
Depression/anxiety
Substance use
Stigma/discrimination
Seif-efficacy HIV-ASES [38]
ART-related knowledge

Acceptability [62] and CSQ-Sb [63] to measure satisfaction with i.ARTS; exit interviews about i.ARTS

Assessed in baseline survey and postvisit survey for al women (n=180)

Decisional Conflict Scale (16 items) [52]; satisfaction with the chosen method [64]
Assessed 1-year prebaseline, at baseline, 3 months, and 6 months (all women; n=180)
Viral suppression, defined as viral load below limit of detection per assay used

Missed doses; report of medication refills/pharmacy pick up (WWH°C on oral ARTd)
Missed or cancelled medical visits (<2 visitsin a 6-month period for oral ART; missed monthly visit

Adoption of LAl among patients who are virally suppressed

Race/ethnicity, age, housing stability, education, employment, income, distance from clinic, relationship

PHQ-8' (depression) [65]; GAD-79 [66]
AssIsT" [67], an 8-item measure of problematic substance use

MDS' to measure racial discrimination [68]; HIV-related stigma

Adaptation of Feldman’s[69] scale of oral ART knowledge; BMQk [70]

8% ARTSs: i ART-+support.

bCSQ-8: 8-item Client Satisfaction Questionnaire.

SWWH: women with HIV.

4ART: antiretroviral therapy.

€LAI: long-acting injectable.

fPHQ-8: 8-item Patient Health Questionnaire.

9GAD-7: 7-item General Anxiety Disorder scale.

hassIST: Alcohol, Smoking and Substance Involvement Screening Test.
IMDS: 10-item M ultiple Discrimination Scale.

JHIV-ASES: HIV Treatment Adherence Self-Efficacy Scale.
KBM Q-18: 18-item Beliefs and Medicines Questionnaire.

Study Outcomes and Measures

All study outcomes are summarized in Table 2. Primary
outcomesincludei.ARTsfeasibility, acceptability, and usability.
To assess feasibility, we will adapt Thabane et a’s [59]
framework [60,61]. For acceptability and usability, wewill use
the 8-item Client Satisfaction Questionnaire (CSQ-8) to assess
participants’ attitudes, burden, ethics, coherence, opportunity
cost, perceived effectiveness, and self-efficacy [63]. The
secondary outcome is ART-rel ated decisiond conflict, a16-item
scale scored from 0 to 100 [52]. Scores of 0-25 are associated
with “implementing decisions’ and scores of 37.5-100 are
associated with “decision delay/feeling unsure” Tertiary
outcomes are exploratory, and consist of information extracted
from EMRs, including viral suppression at the most recent visit
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in the prior 6 months, ART modality, medication refills (oral
ART), and clinic attendance in the prior 6 months.

In addition to the outcomes, the baseline survey will measure

moderators  associated  with  adherence, including
sociodemographics, depression, anxiety, substance use,

HIV-related stigma and discrimination, self-efficacy, and
ART-related knowledge.

Analysis

The primary outcomes of feasibility, acceptability, and usability
will be assessed descriptively. We will compare ART-related
decisional conflict, clinic attendance, viral suppression, and
medication refills between and within the 90 women in each

arm (baseline vs postvisit surveys and EMR data at 3 and 6
months). For normally distributed data, we will first uset tests
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to compare the 2 arms and then use regression methods to
develop a multivariable model of the outcome, with arm
membership asthe principal covariate, while controlling for the
moderators listed in the previous sections and in Table 2. For
nonnormally distributed data, we will employ chi-square tests
and logistic regression; distributional properties of the outcome
will determine the type of logistic regression (eg, binary,
multinomial, or ordinal logistic regression models). We note
that these are examples and the final approach will be
determined based on the distribution of the data.

The primary analysis will use an intent-to-treat approach with
theuse of i.ARTs asa 1-time exposure, with a=.05, and 2-sided
tests. The number of moderators included in the regression
model will be used to make a Bonferroni adjustment to the a
value. A secondary efficacy analysis will explore actua
treatment taken. Our exploratory tertiary outcomes of vira
suppression, clinic attendance, chosen ART modality, and
medication refillswill compare both between and withini.ARTs
and control arm women (ie, baseline and postvisit surveys and
EMR data at 3 and 6 months); we will aso examine these
outcomes for women who do not change regimens. Wewill use
prebaseline EMR data to control for previous vira load. We
will also compare how many women in each arm change
modalities postbaselineto assessi.ARTS accuracy inidentifying
which HIV treatment modality is the best match. Sensitivity
analyses will determine whether assumptions associated with
each model are defensible.

Power Analysis and Sample Size

Our sample sizeis based on our secondary outcome of decisional
conflict, asour primary outcomes of acceptability and feasibility
areonly assessed in theintervention group (asthe control group
will not experience i.ARTS). Scale developers use a moderate
effect size (0.3-0.4) to determine sample size. Using the average
weighted means and SDsfrom prior studies[52], we cal cul ated
sample size for a=.05, power=0.8 for an independent samples
t test. Assuming amean score of 21 (SD 16) in theintervention
(i.ARTSs) group and a mean score of 28 (SD 18) in the control
group, the sample size of 90 in each group, for atotal of 180,
provides 80% power. Our tertiary outcomes are exploratory,
but as 35% of US women are not adherent after 6 months, we
are powered to detect basic differences between theintervention
and control arms.

Ethics Approval

This study received approval from the Columbia University
Ingtitutional Review Board (IRB; approval number
IRB-AAAT5314), and we will receive approval from University
of Miami IRB oncethe clinical trial portion begins.

Results

This study was funded in March 2021. Protocols for phase 1
interviews have been developed and interviews with service
providers started in September 2021. We will apply for
Clinicaltrials.gov registration prior to phase 3, which is when
our first participant will be enrolled in the randomized controlled
trial. Thisis anticipated to occur in April 2023.
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Discussion

Research Implications

This paper describes the protocol for developing and piloting
the first decision aid to facilitate women's decision making
between LAI and oral ART modality for HIV treatment. This
study will expand HIV treatment research in important ways.
The field of HIV care has increasingly emphasized
patient-centered care[42], asthis approach improves quality of
life, patient adherence, and health outcomes[28,42,71]. Patient
decision aids are a key tool for patient-centered care, as they
can enhance equity in medicine, activate patients to increase
their knowledge and decision-making power, and lower medical
paternalism [24,29-31]. They aso enhance patient care by
enabling shared discussions and outcomes that match patients
needs [26,42,72].

As noted, patient decision aids have been successfully used in
other areas of medicine, most similarly to this in facilitating
contraception decision making among women [40,41]. However,
as yet no patient decision aids exist to facilitate the
decision-making process between oral and LAI HIV treatment.
Thus, i.ARTs is urgently needed to promote equity in
patient-provider decision making by helping WWH identify
their preferences for oral or LAl ART. Further, developing
i.ARTs specifically for women may help promote gender equity
in the uptake of LAl ART. Examples from ora pre-exposure
prophylaxis (PrEP) scale up show that a lack of decision aid
tools can hinder uptake and lead to gender-related disparities
[73-76]. Women not only have much lower rates of PrEP use
than men but also have shorter periods of sustained PrEP use
[75,77,78]. Our study to develop and pil ot test thei.ARTs patient
decision aid aimsto prevent asimilar gender gap for LAl ART
uptake and thus afurther exacerbation of disparitiesin careand
treatment outcomes.

Furthermore, this study comes at a crucia moment in HIV
treatment. Asthe menu of optionsfor ART treatment expands,
patients and providers will encounter different considerations
and concerns regarding the various ART modalities. Despite
LAI ART's potential, we know little about the “real-world”
facilitators and barriers WWH will face, or how providers will
decide to whom to offer LAl ART. The FDA approved LAI
ART in January 2021, and developing i.ARTs as LAl ART is
rolled out hasthe potential to capture and address some of these
real-world barriers and facilitators. In turn, it will provide data
that can support the further dissemination of this new biomedical
technology. In addition, i.ARTs can be updated to incorporate
future ART modalities (eg, monthly oral medication [79,80],
implants [81], subcutaneous injections [82]).

Study Strengths

Our study has multiple strengths that ensure the validity and
applicability of its findings. As described in the previous
sections, we incorporate patient and provider perspectives
throughout i.ARTs development (phase 1, phase 2) and testing
(exit interviews in phase 3). This ensures that i.ARTs content
includes the full landscape of factors that influence LAl ART
uptake, determinewhether LAI or oral ART best fitsawoman's
values and preferences, and will help us to identify potential
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differences in patient and providers beliefs regarding who
should be offered LAl ART.

Next, our real-world clinic-based sample can provide insight
into LAl ART uptake that samples of clinical trials participants
cannot. As mentioned, women were underrepresented in LAI
ART clinical trials [10-13]. Working with women from the
MWCCS not only resolves this gender gap, but also provides
data that trial- and clinic-based samples (eg, CFAR Network
of Integrated Clinical Systems [CNICS] sites) cannot, as it
includes out-of-care women who may face different and
additional adherence barriers. Clinical trialsinclude participants
with high adherence to determine drug efficacy, but only 49%
of MWCCSwomen would be eligiblefor AIDS Clinical Trials
Group trias [44]. Furthermore, pilot testing i.ARTs in Miami,
which leadsthe United Statesin HIV incidence, and whose HIV
epidemic is marked by stark racial and ethnic disparities, will
help us identify the full landscape of WWH's barriers to ART
use and potential solutions to address them. This will increase
the relevance of i.ARTs for WWH across the United States.

Finally, our study benefits from its mixed methods approach
[83], which increases validity by capitalizing on each method’s
inherent strengths. The different methods answer complementary
research questions: wewill usethe phase 1 survey and provider
interviews to explore potential disconnects between who may
be offered LAl ART and who wantsit, which can affect patient
equity; interviews with women who choose LAl ART will
explore the mechanisms that drive viral suppression data
abstracted from EMRs. Wewill integrate mixed method findings
using “triangulation” (ie, use of 2 different methods to address
the same research question) to improve reliability [84,85].
Consistency of findings across methodological approaches
increases validity and reliability and suggests findings are not
due to methodological artifacts [86]. This will allow usto see
how themes vary across methods, leading to stronger findings
than using each method independently.

Expected Challenges

As this study is set in real-world clinical settings, we expect
challengestoincorporating i ARTsdelivery into existing clinical
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workflows. Theseinclude considerations such as available space
for participants to complete i.ARTSs, tech support for the
computerized tool and printout, staffing resources, and limited
clinician time with each patient to discuss the decision aid
results. The study team will work with the clinic staff to
determine how to ensure efficient delivery of i.ARTS in the
clinical setting. Exit interviews will be used to collect data on
these challenges to inform further scale-up or dissemination
efforts of i.ARTs outside of the Miami-based clinic.

As LAl ART is being administered in a real-world setting,
participating clinicians are subject to existing, and possibly
changing, FDA approvals. While phase 3 trials are currently
testing LAl ART for nonadherent patients, the FDA-approved
LAl ART formulationisonly for virally suppressed patients. To
ensure i .ARTs incorporates all relevant drivers of ART use for
all women, we aim to include nonadherent women in aim 3,
pending FDA approval. If FDA approval only existsfor virally
suppressed WWH when aim 3 starts, then wewill limit the pilot
test to that population. Should FDA approval for nonadherent
patients begin in the middle of the pilot, we may adjust
eligibility criteria to ensure a standard participant population
throughout the pilot period. The study team will carefully
monitor developmentsin ART treatment technologies and adapt
accordingly. In addition, LAl ART was initialy approved as a
monthly injection, and the US FDA has approved a bimonthly
(ie, every 8 weeks) formulation of LAl ART. This may also
affect women's preferences as the study isrolled out.

New modalities of ART delivery may emerge prior to the pilot
study period, including monthly oral medication [79,80],
implants [81], and subcutaneous injections [82]. The addition
of these new technologies could further complicate the
decision-making process. As mentioned earlier, thei.ARTstool
isweb based and thus easy to update as technol ogy or treatment
modalities change [87]. The web-based nature of this tool will
allow us to adapt and expand i.ARTs to al genders in future
studies. In addition, asimilar approach could be used to devel op
atool to facilitate women’s decision-making process between
oral and LAI versions of PrEP, with a goal to limit HIV
infections among women.
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Abstract

Background: Aspergillosis is the most frequently observed invasive fungal disease (IFD) in lung transplant recipients.
Isavuconazole (ISA) has shown a better safety profile and noninferiority to voriconazole in the treatment of patients with IFD.

Objective: The aim of this study is to describe the bronchopulmonary pharmacokinetic profile of oral 1SA by analyzing the
degree of penetration in the epithelial lining fluid and alveolar macrophages in patients receiving lung transplantation with a
diagnosis of IFD.

Methods: A total of 12 patientsaged =18 yearsreceiving alung transplant with an | FD diagnosis and indication for | SA treatment
and follow-up bronchoscopy will be included in the study. After 5 days of treatment with ISA and before the treatment is
discontinued, the patients will be randomized (1:1:1:1) to perform the scheduled bronchoscopy at various times after the
administration of ISA (2, 4, 8, and 12 hours). In total, 4 blood samples will be obtained per patient: at 72 hours after treatment
initiation, on the day of the bronchoscopy, at thetime of the bronchoalveolar lavage (simultaneously), and at 7 days after treatment
initiation, to analyze tacrolimus and ISA plasmalevels. ISA concentrations will be measured in plasma, epithelial lining fluid,
and alveolar macrophages by a high-performance liquid chromatography/UV coupled to fluorescence method.

Results: Enrollment for the PBISAOQL trial began in October 2020 and was completed in October 2021. All samples will be
analyzed once recruitment is complete, and the results are expected to be published in October 2022.

Conclusions: There are no clinical studies that analyze the bronchopulmonary penetration of 1SA. Bronchoaveolar lavage
performed routinely in the follow-up of lung transplant recipients constitutes an opportunity to analyze the bronchopulmonary
penetration of 1SA.

Trial Registration: European Clinical Trials Register 2019-004240-30;
www.clinicaltrial sregister.eu/ctr-search/trial /2019-004240-30/ES

International Registered Report Identifier (IRRID): DERR1-10.2196/37275
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Introduction

Background

Invasivefungal diseases (IFDs) are afrequent cause of morbidity
and mortality in solid-organ transplant recipients. Lung
transplant recipients are especiadly vulnerable to the
development of these infections as a result of the peculiarities
of the pulmonary graft, permanent contact with the external
environment, and the high levels of immunosuppression
necessary for the prevention of rejection [1]. Aspergillosisis
the most frequently observed IFD in lung transplant recipients
[2]. Despite the universal prophylaxis with voriconazole and
nebulized amphotericin B, anonnegligible percentage of patients
present with Aspergillusinfection [3,4]. The period of greatest
risk is immediately posttransplant. However, the risk is
maintained throughout the posttransplant evolution.

Triazoles are effective drugs against Aspergillus infection.
Voriconazole is the drug of first choice for the treatment of
invasive aspergillosis [5,6]. However, it is not free of adverse
effects.

Isavuconazole (1SA) isindicated in adults for the treatment of
invasive aspergillosis and mucormycosis in patients for whom
amphotericin B isinappropriate. | SA has shown a better safety
profile and noninferiority to voriconazole in the treatment of
patientswith IFD [7] and isbeing increasingly used. Datafrom
healthy volunteers demonstrated high oral bioavailability, high
hepatic metabolism, and an extended elimination half-life [8].

The efficacy of ISA depends on fungal exposure to the drug
and the minimum inhibitory concentration of the microorganism.
To achieve the desired therapeutic effect in lung infections, it
is necessary to ensure that the drug penetrates properly at the
bronchopulmonary level. Asit hasaready been shown for other
azoles [9-11], the properties of ISA will greatly determine its
distribution to tissues, organs, compartments, and fluids [12].

https://www.researchprotocols.org/2022/9/e€37275

Thereareno clinical studiesthat analyze the bronchopulmonary
penetration of 1SA.

In this sense, the bronchoalveolar lavage (BAL) performed
routinely in the follow-up of lung transplant recipients
constitutes an opportunity to analyze the bronchopulmonary
penetration of 1SA. The simultaneous determination of thelevels
of ISA in plasmaand the epithelial lining fluid (ELF) obtained
through the BAL can be useful to determine its penetration at
the bronchopulmonary level and correlate it with the response
to treatment [13]. This aspect is especially relevant as lung
transplant recipients are a population that is especialy
susceptible to the development of IFD.

Goal of the Study

Theaim of this study isto describe the pharmacokinetic profile
of oral ISA at the bronchopulmonary level through the degree
of penetration in the ELF in patients receiving lung
transplantation with a diagnosis of IFD.

Methods

Design

This is a single-center, phase 1V, prospective, noncontrolled,
open-label, and single-arm clinical trial aimed at describing the
pharmacokinetic profile of oral 1SA at the bronchopulmonary
level. This will be done through analyzing the degree of
penetration inthe ELF from lung transplant reci pients diagnosed
with IFD. A total of 12 patients aged >18 yearsreceiving alung
transplant with an IFD diagnosis and indication for ISA
treatment according to the Summary of Product Characteristics
will beincluded in the study.

Thisclinical trial has been registered on the European Clinical
Trials Register (2019-004240-30). Thisstudy will adhereto the
SPIRIT (Standard Protocol Items. Recommendations for
Interventional Trials) 2013 statement (see Figure 1 for the
SPIRIT figure of enrollment, interventions, and assessments
and Multimedia Appendix 1 for the SPIRIT checklist).
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Figure 1. Schedule of enrollment, interventions, and assessments. ELF: epithelial lining fluid.
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Ethics Approval

This study will be carried out in accordance with the principles
emanating from the Declaration of Helsinki (2013) and the
Oviedo Convention of the Council of Europe of 1997, ratified
in 1999, and according to current legal regulations in Spain
(Royal Decree 1090/2015 and EU Clinical Trials Regulation
536/2014).

The project, thefinal amended protocol (version 1; October 31,
2019), and the consent form have been reviewed and approved
by the Research Ethics Committee at Hospital Universitario
Puerta de Hierro-Majadahonda (approval 167/19) and the
Spanish Regulatory Authority (Spanish Agency of Medicines
and Medical Devices).

Eligible patients may only participatein the study after providing
written informed consent approved by the Research Ethics
Committee.

Informed consent must be obtained before performing any
specific study procedure. The process of obtaining informed
consent should be documented in the patient’s source documents
(medical history).

https://www.researchprotocols.org/2022/9/e€37275

Participants and Recruitment

The patients will consecutively be enrolled from October 2020
to June 2022 in Hospital Universitario Puerta de
Hierro-Magjadahonda. All the patients will be hospitalized.

Before enrollment, participants will be provided with detailed
information about the clinical study, including its purpose,
processing, scheduling, and possible risks and benefits. All
patients will be required to sign an informed written consent
before any study procedures commence.

Sample Size

Intotal, theinclusion of 12 lung transplant recipientsis planned.
Currently, there are no datain the scientific literature about the
pulmonary disposition of ISA. The number of subjects hasbeen
estimated based on the objective and characteristics of the study
and the drug under study. Given the descriptive nature of the
study and previous similar studies[9,10], it has been considered
that with the exposure of 12 subjects, the precision of the
estimates will be sufficient to determine the pharmacokinetic
profile of oral ISA at the bronchopulmonary level.

Patients eligible for inclusion in this study must meet all the
inclusion criteria and should not meet any of the exclusion
criteria (Textbox 1).
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Textbox 1. Inclusion and exclusion criteria.
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Inclusion criteria

Characteristics

Exclusion criteria
« Allergy or intolerance to isavuconazole

«  Contraindication for bronchoscopy or bronchoalveolar lavage

«  Women who are pregnant or undergoing breastfeeding

was tested

« Inability to grant written informed consent

. Recipient of alung transplant, aged =18 years, with an indication of treatment with isavuconazole according to the Summary of Product

« Nolimit between the date of transplant and the date of onset of the fungal infection requiring treatment with isavuconazole
« Intent and ability to follow scheduled visits, treatment plan, laboratory analysis, and other study procedures
«  Legaly competent and able to understand, sign, and date the informed consent form

«  Signing of the written informed consent in accordance with Good Clinical Practice and local legislation, obtained before any study procedure

« Any clinica condition or analytical disorder that, in the opinion of the investigator, are considered clinically relevant to participate in the study

« Individuals who show an inability to follow the instructions or collaborate during the study

«  Having participated in another clinical trial during the 3 months prior to the start of the study in which aresearch or commercially available drug

« Lack of intent or inability to follow the procedures described in the protocol

Intervention

The trial has been approved as a “low interventional clinical
trial” according to the definition in the European Clinical Trials
Regulation (536/2014), because the investigational medicinal
product is used in accordance with the terms of the marketing
authorization, and the additional diagnostic or monitoring
procedures do not pose more than minimal additional risk or
burden to the saf ety of the subjects compared to normal clinical
practice.

All participants included will receive the product under
investigation—ora 1SA—at the doses and dosage regimen
stated in the Summary of Product Characteristics: loading dose
of 200 mg/8 h for thefirst 48 hours and maintenance dose from
day 3 at 200 mg/24 h.

After 5 days of treatment with ISA and before the treatment is
discontinued, patients will be randomized to perform the
scheduled bronchoscopy at different times from the
administration of 1SA with the following distribution:

«  Group 1 (n=3): 2 hours from the administration of |SA
«  Group 2 (n=3): 4 hours from the administration of |SA
«  Group 3 (n=3): 8 hours from the administration of |SA
«  Group 4 (n=3): 12 hours from the administration of ISA

Furthermore, 4 blood samples will be obtained per patient: at
72 hours after treatment initiation, on the day of the
bronchoscopy, at the time of the BAL (simultaneously), and at
7 days after treatment initiation, to analyze tacrolimus and 1SA
plasmalevels.

There is no restriction regarding the use of medications and
concomitant therapies. All medications (except study
medication) and nondrug therapies administered during the
study should be listed in the corresponding section of the

https://www.researchprotocols.org/2022/9/e€37275

concomitant medication case report form (CRF). The use of
any concomitant treatment will be carried out according to the
authorized conditions of use or, failing that, according to the
usual clinical practice.

Outcome M easures

Primary End Point

The primary outcome is the measurement of 1SA in the ELF.
I SA concentrationswill be measured in plasmaELF and alveolar
macrophages by a high-performanceliquid chromatography/UV
coupled to fluorescence method. 1SA levels in the ELF and
alveolar macrophages will be obtained from the BAL. The
proposed chromatographic method will allow the quantification
of ISA in the clinical samples after a first step of protein
precipitation and the direct injection (plasma) of resulting
supernatant. For BAL samples, a previous step of sample
concentration will be required to increase the sensitivity of the
method. The analytical run will result in the specific
characterization and robust quantification of thistriazole by its
UV and fluorescent profile.

Data from the cell count, percentage of alveolar cells, and
volume of cell-lining fluid will be presented for the different
times when bronchoscopy is performed. The volume of
cell-lining fluid will be estimated using the concentration of
urea in plasma and BAL from the following formula [13]:
estimated ELF volume = amount of total urea in BAL (mg) /
plasma urea concentration (mg/mL). The area under the curve
of 1SA will be estimated at the ELF level. The concentration,
time-dependent curves in the ELF will be calculated using
noncompartmental analyses. The ratio between the ELF and
plasmawill be estimated from the average values of the patients
included in each group.
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Secondary End Points

For interaction evaluation, tacrolimus and mycophenolate
concentrations will be determined before treatment and at 72
hours, 96 hours, and 7 days from theinitiation of | SA treatment.
The percentage of patientswho required dose adjustment of the
immunosuppressive drug after the start of treatment with 1SA
and the magnitude of the adjustment will be determined.

Safety will be assessed by recording adverse effects, the physical
examination of patients, and analytical results.

A systematic description of all adverse events recorded during
the follow-up will be performed. Listings of adverse events,
previously coded by the Medical Dictionary for Regulatory
Activities and grouped by organ or systems according to
severity, intensity, and causal relationship with the study
medicinal products, will be included.

Adverse Events

From the signing of informed consent to the end of the study,
all adverse events that the investigator considers related to the
study procedures will be recorded.

As part of the medical history, health problems (including
clinically significant vital analytical valuesor constantslocated
outside the reference range) that were diagnosed or known
before the signing of informed consent will be recorded.

Data Management and Quality Control

All recordswill be collected in a CRF, which will be completed
by a trained and qualified investigator. Once a CRF is
completed, the original record will not be changed if any
corrections are made. The completed CRF will be reviewed by
the clinical monitor.

Dataentry and management will be guided by medical statistics
experts. After reviewing and confirming that the established
database is correct, the data will be locked by the main
researchersand statistical analysts. Thelocked dataor fileswill
not be changed thereafter and will be submitted for statistical
analysis by the research group. The Clinical Trial Unit of
Ingtituto de Investigacion Sanitaria Puerta de Hierro-Segovia
de Arana, which does not have any competing interests, will be
responsible for monitoring the data.

The study will be safely conducted in accordance with the
protocol and applicable regulatory requirements under Good
Clinical Practice, and data collection will be properly executed.

Statistical Analysis

The statistical analysis will be carried out following the
principles specified in the International Conference on
Harmonization Topic E9 (CPMP/ICH/363/96). The data will
be analyzed using the SPSS statistical software (version 22.0;
IBM Corp).

Given the characteristics of the study—a descriptive study—only
2 analysis groups are planned: (1) the safety and tolerability
analysisgroup, whichwill include all patientswho have received
at least 1 dose of 1SA; and (2) the pharmacokinetic analysis
group, which will include al patients with BAL samples from
bronchoscopy.

https://www.researchprotocols.org/2022/9/e€37275
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Demographic data and other data related to patient selection
will be descriptively summarized for the pharmacokinetic
analysis group and the safety and tolerability group. Categorical
data will be presented in the form of frequencies and
percentages. For continuous data, descriptive statistics such as
mean, median, and SD or median, IQR, minimum, and
maximum will be presented.

Results

The enrollment for the PBISAOQ1 trial began in October 2020
and was completed in October 2021. Thirteen patients have
been enrolled in this clinical trial. No data regarding the
pharmacokinetic profile of 1SA has been analyzed yet. The
results are expected to be published in October 2022.

Discussion

Expected Findings

Thereareno clinical studiesthat analyze the bronchopulmonary
penetration of 1SA. Our hypothesisisthat the bronchopulmonary
penetration of ISA in lung transplant recipients may be
compromised as a result of poor vascularization and local
inflammatory phenomena

In this sense, the BAL performed routinely in the follow-up of
lung transplant reci pients constitutes an opportunity to analyze
the bronchopulmonary penetration of 1SA. The simultaneous
determination of the levels of ISA in plasma and the ELF
obtained through the BAL can be useful to determine its
penetration at the bronchopulmonary level and correlate it with
the responseto treatment [13]. Thisaspect isespecially relevant
as the lung transplant recipients are a population that is
especialy susceptible to the devel opment of IFD.

The use of BAL samples as surrogates of ELF and alveolar
macrophages exposure of ISA requires the development of a
sensitive method of analysis. The proposed chromatographic
method includes one important advantage: the dual detection
of UV and fluorescence. The fluorescence detection resultsin
sensitivities between 1 and 3 orders of magnitude higher than
absorption methods.

It is well-accepted that penetration into the site of infection to
achieve microbe-eliminating concentrationsis akey requirement
for the efficacy of all antimicrobial agents [14]. The
concentration of ISA within the lung ELF may provide a good
estimate of drug exposure for the treatment of IFD [12].
However, the monitoring of ISA concentration in the ELF via
bronchoscopy is not practical in the clinical setting, so the use
of plasma ISA concentration as a surrogate for the ELF
concentration is agood alternative.

The pharmacokinetics of ISA has been studied as an
experimental treatment of invasive aspergillosisin neutropenic
rats. In one study [15], the subjectstreated with | SA had alower
residua fungal load after treatment, lower lung damage, greater
survival, and lower levels of (1,3)-B-D-glucan, both in plasma
and the BAL.

Other physiol ogical factors such asthe presence of inflammation
and changes in vascularization substantially influence the
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exposure of drugs at the site of action. This aspect is especially
relevant in the lung transplant recipient in which the absence
of bronchial revascularization and loca inflammatory
phenomena secondary to ischemia and reperfusion can hinder
the tissue penetration of drugs.

The design of the study includes the randomization of the

Darnaude-Ximénez et a

based on the objective and characteristics of the study and the
drug under study. Given the descriptive nature of the study and
previous similar studies[9-11], it has been considered that with
an exposure of 12 subjects, the precision of the estimates will
be sufficient to determine the pharmacokinetic profile of oral
I SA at the bronchopulmonary level.

Conclusions

To the best of our knowledge, this study will be the first
well-designed clinical trial to analyze the bronchopulmonary
penetration of ISA in a steady-state situation in patients
receiving alung transplant.

patients to perform the scheduled bronchoscopy at different
times after dose intake. Thisis a suitable design to collect ISA
pulmonary concentration at different timepoints without
interfering with the scheduled dosage and with no additional
burden to the patient. The number of subjects has been estimated
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Abstract

Background: Mental health issues among emerging adults (aged 19-25 years) on a global scale have underscored the need to
address their widespread experiences of depression and anxiety. As a result of the COVID-19 pandemic, emerging studies are
being directed toward the development and deployment of digital peer emotional disclosure and support for the psychological
well-being of emerging adults. However, it is important to explore the implementation and clinical effectiveness, as well as
associated mechanisms of change, for optimal approaches in conducting digital peer support interventions for emerging adults
psychological well-being.

Objective: We describe a randomized controlled trial to evaluate the implementation and clinical effectiveness of Acceset, a
digital peer support intervention to address emerging adult mental well-being. The intervention has 2 components. First, the
digital peer support training equips befrienders (ie, peers who provide support) to harness 4 components of psychological
well-being—mattering, selfhood, compassion, and mindfulness—to provide effective peer support for seekers (ie, peers who
seek support). Second, Acceset incorporates psychological well-being digital markers and harnesses community engagement to
drive emotional disclosure among peers.

Methods: A total of 100 participants (aged 19-25 years) from the National University of Singapore will be recruited and
randomized into 2 arms. In arm 1 (n=50), the seekers will use Acceset with befrienders (n=30) as well as moderators (n=30) for
3 weeks. Arm 2 comprises a wait-listed control group (n=50). A questionnaire battery will be used to monitor seekers and
befrienders at 4 time points. Theseinclude baseline (before theintervention), 3 weeks (end of theintervention), and 6 and 9 weeks
(carryover effect measurement). Implementation outcomes of the intervention will involve evaluation of the training curriculum
with respect to adoption and fidelity aswell as user acceptability of the Acceset platform and itsfeasibility for broader deployment.
Clinical outcomes will include mattering, selfhood, compassion, mindfulness, perceived social support, and psychological
well-being scores.

Results. This protocol received National University of Singapore Institutional Ethics Review Board approval in October 2021.
Recruitment will commence in January 2022. We expect data collection and analyses to be completed in June 2022. Preliminary
findings are expected to be published in December 2022. The Cohen d index will be used for effect size estimation with a .05
(95% reliahility) significance level and 80% power.
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Conclusions: This protocol considers a novel digital peer support intervention—A cceset—that incorporates components and
digital markers of emerging adult mental well-being. Through the validation of the Acceset intervention, this study defines the
parameters and conditions for digital peer support interventions for emerging adults.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(9):€34602) doi:10.2196/34602

Clinical Trials.gov NCT05083676; https://clinicaltrials.gov/ct2/show/NCT05083676
PRR1-10.2196/34602

KEYWORDS

mental health; digital health; peer support intervention; peer emotional disclosure; randomized controlled trial

Introduction

Background and Rationale

Emerging adulthood is adevel opment phase that spansthe ages
of 19 to 25 years in most high-income economies [1]. This
developmental period is marked by unique challenges as
emerging adults negotiate different features such as identity
exploration and feelings of instability [1]. The uncertainty that
accompanies the numerous changes and the substantial
fluctuations in positive and negative emotional states during
this developmental period result in widespread experiences of
anxiety and depressed moods [1]. The global rise in mental
health issues among emerging adults has fueled concerns
regarding emotional distress, including depression, anxiety, and
coping mechanisms [1]. This prepandemic emotional distress
has been compounded by the outbreak of COVID-19, which
has brought about prolonged isolation and reduced social
connections [2-4]. With the unprecedented developmental
implications associated with the pandemic most directly felt by
college students negotiating emerging adulthood, there is a
growing need to understand how to support the mental
well-being of these young individuals [5,6].

Emerging studies are showing that digital peer support may
effectively addressthe mental well-being of young people[7,8].
Digital communication has been prevalent among emerging
adults even before the pandemic [9,10] and, with the onset of
the pandemic, digital peer connections have become even more
pervasive and important among college students as a coping
mechanism to manage emotiona experiences and distress [2].
Among college students, disclosure over digital communication
channelsisthe norm for building relational closeness[11]. The
collective experiences of managing intensifying concerns and
intense negative feelings associated with the onset of the
pandemic has driven college students' social connections on
the web [5,6], particularly the use of digital platforms for peer
emotional sharing [2]. According to the social sharing of
emotionsframework, emotional disclosure on theweb functions
as a psychological mechanism for managing emotional 1ability
and distress, which leads to emotional regulation and recovery
[12,13]. However, it isimportant to increase our understanding
of the ideal workflow for implementing digital peer emotional
disclosure and support as an intervention [7,8], how to achieve
relevant clinical outcomes, and the assessment of associated
mechanisms of change. Therefore, it is essential to assess the
efficacy of web-based peer emotional disclosure and support
systems as well as the mechanisms of change.

https://www.researchprotocol s.org/2022/9/e34602

Importance of Digital Peer Emotional Disclosure and
Support With the Onset of the COVID-19 Pandemic

According to the socia sharing of emotions framework,
emotional disclosure refers to the dyadic communication of
significant and personal experienceswith mild to strong positive
and negative emotionswith one's close social network [12-14].
It focuses on emotionally laden experiences (eg, | was
exhilarated to receive a good grade on an exam or | was
distressed being involved in a car accident) that are
distinguished from impersonal experiences (eg, Football games
can be exciting) and those that are mundane and void of
emotional content (eg, | went to town after school) [12-14]. For
emerging adults, peers are the primary target audience for
emotional disclosure, which serves asastress coping mechanism
that facilitates emotional regulation and recovery [12-14].

With the increased prevalence of digital peer communication
among emerging adults, this form of communication has the
potential to facilitate and sustain relational closeness and
relationship quality with friends in a scalable manner [15,16].
A possible mechanism is the social sharing of emotions as
emerging adults commonly disclose their emotions through
texting [17]. Theimportance of digital peer emotional disclosure
has been heightened with the onset of the COV1D-19 pandemic.
The socia implications of the COVID-19 pandemic, which
involve uncertainty, insecurity, and a reduced sense of agency
and sdlf-directedness, have had a substantial impact on emerging
adults, especialy college students [18,19]. Emerging adults
reported increased loneliness as socia and physical distancing
were implemented, and staying connected with peers through
digital communication may buffer the feelings of loneliness
[5,6]. For college students, their peer emotional disclosure on
the web has been pivotal in managing the collective experiences
of intensified concerns and intense negative feelings[2].

Emotional lability in adolescence, which stems from extensive
biological and socia changesin relational dynamicswith parents
and peers, extends into emerging adulthood as a consequence
of negotiating adifferent set of developmental featuresthat are
new and challenging [20,21]. Studies have indicated that
emerging adulthood is characterized by heightened fluctuations
in emotional positivity (ie, the degree of positive emotional
experiences) and negativity (ie, the degree of negative emotional
experiences), which are associated with agreater propensity for
anxiety and depression than in other developmental stages[1].
These normative experiences have been compounded with the
onset of the pandemic. Studies have documented systematic
decreases in positivity and increases in negativity that were

JMIR Res Protoc 2022 | vol. 11 | iss. 9 |[e34602 | p.46
(page number not for citation purposes)


http://dx.doi.org/10.2196/34602
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

associated with COVID-19 among adolescents and college
students [2-4]. These observations demonstrate the need to
prioritize the development of mental health interventions for
emerging adults.

Our review of the existing literature reveals a limited
understanding of how dyadic emotional disclosure and support
from friends can collectively function as a digital intervention
in support of the mental well-being of emerging adults[8,22-24].
Before the pandemic, the administration of digital peer support
to a college student population mediated the impact of various
psychological and health outcomes [25,26]. With the onset of
the global pandemic, the increase in socia connections on the
web underscores the potential effectiveness of digital peer
emotional disclosure and support to positively affect the
psychological well-being of college students [2,5,6]. Digital
peer support platforms may address specific areas of well-being
that include anxiety, depression, and suicidal ideation [24,27].
These findings have provided the impetus for researchers,
education stakeholders, and health care professionals to
understand the role of peer support on digital platforms in
intervening in the psychol ogical well-being of emerging adults,
particularly college students. The subsequent initiation and
completion of these studies are expected to yield insights into
theimplementation and feasibility outcomes, user acceptability
of the interventions, and clinical effectiveness in addressing
anxiety and depression among college students.

This Study

Overview

Research evidenceindicatesthat interventionsthat successfully
affect the mental well-being of emerging adults include the
following elements: (1) multiple components; (2) community
engagement; and (3) consultation with emerging adults on the
co-design of theintervention in an effort to potentially increase
adherence and sustained engagement with the platform, acritical
element of scalable and effective interventions [8,28,29]. To
this end, we worked with Acceset (Multimedia Appendix 1), a
social enterprisethat providesdigital text-based intervention to
harness the therapeutic potential of peer disclosure and support
on the web for emerging adult mental well-being. Through
Acceset, users (seekers) can anonymously sharetheir emotional
experiences and receive support from their peers (befrienders),
who receive training in digital peer support skills from clinical
psychologists and certified counselors (moderators). Aligned
with the characteristics of successful interventions, Acceset has
been designed as a digital peer support intervention that is
multifaceted. It entailsadigital peer support training curriculum
and a digital text-based intervention, uses a community-based
approach, and involves emerging adults in the design and trial
process. In this study, Acceset is a stand-alone product that is
used as an intervention platform.

The digital peer support training being validated in this study
may serve as a comprehensive strategy built on anonymous
human interaction to address mental well-being in that it
harnesses 4 components of emerging adult mental well-being.
Emerging literature on COVD-19 underscorestherole of these
components in aleviating emerging adults psychological
distress, including anxiety and depression [30-32]. These
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componentsinclude (1) enhancing one’s sense of mattering (the
extent to which we are important to the surrounding world and
people), (2) strengthening selfhood (one's sense of identity and
role), (3) exploring compassion (the degree of sensitivity to
one's and others' pain and distress, with a desire to alleviate
that pain and distress), and (4) cultivating mindfulness (paying
attention to the present moment with intention and acceptance;
refer to the Methods section for details). Our consultations and
pilot trial of the Acceset intervention involving emerging adults
frominstitutes of higher learning (IHLs) revealed findings that
were consistent with the literature regarding how mattering,
selfhood, compassion, and mindful ness can address the mental
health challenges of college students [33], particularly during
the global pandemic. The coding of the content from these
emerging adults’ lived experiences of mental health conditions,
particularly their anxiety and depressive symptoms, revealed
these 4 components that helped them manage mental health
challenges (Multimedia Appendix 2). These preliminary findings
provide evidenceto harnesstheinterventional potential of these
4 components in Acceset digital peer support training to build
befrienders’ capacity to deliver these ingredients to provide
effective peer support to seekers.

The Acceset text-based intervention (ie, the platform)
incorporates digital markers of psychological
well-being—specifically, emotionality (ie, positivity and
negativity), motivations, and functional adjustment (ie,
internalizing and externalizing behaviors)—and hinges on the
peer emotional disclosure process. These are markers of
psychological well-being as emerging adults emotional
positivity and negativity, innate psychol ogical motivations, and
functional adjustment are important precedents and indicators
of their well-being [1,34,35]. During the course of the digital
peer interaction, when users engage with the features on the
Acceset platform, they provideinformation about these markers,
whichissubsequently correlated with their self-report measures
of mental well-being. These markers can shift during the course
of interaction for longitudinal assessment of user mental
well-being status and can potentially also stratify users toward
follow-up engagement with additional mental health
professionals and resources. Furthermore, the Acceset digital
peer emotional disclosure and support process leverages the
Singapore ecosystem and community to potentially form a
web-based safety net. Designed to reduce fear and stigma,
seekers (those who seek help anonymously) find help through
the exchange of anonymous e-letters by disclosing the issues
that bother them. By tapping on common lived experiences, the
community (befrienders and moderators) relates authentically
to the seeker and affirms the seeker’s emotional experiences by
giving dedicated attention to the issues with which they are
confronted. As a key strategy for effective engagement with
digital interventions is co-designing them [8,29,30],
consultations with emerging adults aged 19 to 25 years from
institutes of higher education in Singapore were conducted to
curate these digital features.

Aims, Research Questions, and Hypotheses

The Acceset intervention addresses 3 gaps in the current
research. First, our published work, undertaken to identify
mobile health (mHealth) platforms across popular app stores

JMIR Res Protoc 2022 | vol. 11 | iss. 9 |€34602 | p.47
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

and academic databases, found 302 anxiety and depression
mHealth platforms that are currently available [36]. Of note,
most mHealth platforms on the market are not designed for a
specific age group and, even of those used academically, only
13% are designed specifically for emerging adults. Second,
despite preliminary literature that highlights the importance of
digital intervention, particularly involving peer support, on
emerging adults’ psychological well-being, thereisacontinued
need to achieve effective implementation strategies and clinical
outcomes[24,27]. Theincreasing mental health issuesthat stem
from prolonged isolation and reduced social connections
associated with the outbreak of COVID-19 further the impetus
among researchers, policy makers, and other stakeholders to
design effective interventions that consider the need for users
to access support remotely. To this end, a digital peer support
intervention provides the desirable features of remote
accessibility, which enables nonstrictly in-person mental health
treatment options as well as remote monitoring access.

https://www.researchprotocol s.org/2022/9/e34602
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Third, notwithstanding the benefits of harnessing the
components of mattering, selfhood, compassion, and
mindfulness in promoting emerging adults’ mental well-being,
the proposed validation of these combined components for
emerging adults' psychological well-being represents, to the
best of our knowledge, a unique prospective study. A leap
forward would be to test the feasibility of incorporating these
components in an mHealth platform either as a stand-alone
platform or asacombination intervention. Finally, in the absence
of evidence demonstrating the mechanism of change relating
digital peer support interventions to emerging adults
psychological symptomes, it is not clear whether or how digital
peer support intervenes in the development of psychological
symptoms or how they unfold over time. Thisinformation could
potentially provide actionable knowledge for timely and relevant
digital peer support interventions. To this end, this study is
based on the aims and hypotheses outlined in Textbox 1.

JMIR Res Protoc 2022 | vol. 11 | iss. 9 |[e34602 | p.48
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Yeo et a

Textbox 1. Aims and hypotheses of this study.

Aimsand hypotheses

Aim 1: thefirst aim is to evaluate the implementation effectiveness of digital peer support training between emerging adults providing support
(befrienders) and emerging adults seeking help (seekers).

Aim 2: the second aimisto elucidate whether Acceset digital peer support harnesses the 4 components of emerging adult mental health—mattering,
selfhood, compassion, and mindfulness.

Aim 3: the third aim is to investigate the mechanism of change in emerging adult mental well-being involving digital peer support (delivered by
the Acceset platform).

Research question 1a: is Acceset digital peer support training an effective training curriculum in providing peer support?

Hypothesis 1a: the digital peer support training is effective for befrienders in providing peer support, as demonstrated by the adoption of
and fidelity to the training curriculum.

Research question 1b: is the Acceset text-based intervention (ie, the platform) feasible and acceptable (ie, safe and timely) as an ongoing
mechanism of support for seekers and befrienders?

Hypothesis 1b: digital peer support isfeasible and acceptable in offering support for emerging adults’ mental well-being, whichis evidenced
by 2 indicators:

«  Theengagement of the seeker-befriender-moderator interaction across the 4 time points—baseline (before the intervention), 3 weeks
(conclusion of the intervention), and 6 and 9 weeks (carryover effect assessment)—that is indexed by the waiting period for seekers
to receive a response. Delays are defined as a >48-hour waiting period and will be categorized based on the following reasons: (1)
technical factors (eg, the befriender is not able to log into the platform to respond in time) and (2) human factors (eg, the befriender
drops out from the study, and no replacement isfound in time). An acceptable response timeiswithin 48 hours, and thisis emphasized
during Acceset digital peer support training for befrienders [37].

«  Theuseof technical features of the Acceset platform that is measured by the seeker dropout rate at each stage of engagement with the
Acceset platform, the number of visits on the study registration website, the number of participants who registered with Acceset, the
average number of letters exchanged, and the average number of emotion and functional adjustment stickers and motivation graphic
interface formats used [37].

Research question 1c: is the Acceset text-based intervention (ie, the platform) feasible and acceptable (ie, safe and timely) as an ongoing
mechanism of support that identifiesindividuals who are at an unacceptably high risk of mental health conditions?

Hypothesis 1c: digital peer support is feasible and acceptable in offering support for emerging adults' mental well-being by identifying
individuals who are at an unacceptably high risk of mental health conditions related to depression and suicidality, which is measured before
and during engagement based on 3 means—specifically, the Acceset al gorithm detection of the content of the letters, the moderators' vetting
of the content of seekers letters, and the seekers' self-report responses to the 9-item Patient Health Questionnaire [38] (refer to the
Implementation Outcomes section for details [37]).

Research question 2a: does Acceset digital peer support enhance the 4 components among seekers and befrienders?

Hypothesis 2a: Acceset digital peer support (training) increases the 4 components among befrienders (before and after training) and seekers
(over the course of the study across 4 time points).

Research question 2b: is Acceset digital peer support effective in improving emerging adult mental well-being?

Hypothesis 2b: digital peer support leads to significantly better mental well-being of seekers compared with the control group. This effect
is sustained beyond the period of the intervention.

Research question 3: what is the mechanism explaining the change in emerging adult mental well-being involving digital peer support?

Hypothesis 3: theinitial level and rate of change (ie, growth factors) of befrienders’ web-based support positively predict the growth factors
of seekers' psychological well-being in accordance with latent growth curve modeling.

Methods

Trial Design

Thistrid isregistered with the US National Library of Medicine
ClinicalTrials.gov (NCT05083676). We are initiating an
interventional prospective study with a hybrid design that
evaluates both the implementation of the Acceset intervention
(eg, fidelity, adoption, and utility) and participant outcomes (eg,
anxiety and depressive symptoms) viaarandomized controlled
trial (RCT). Theintervention comprises 2 components—digital
peer support training and a digital text-based intervention (ie,
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the platform)—involving 3 features: digital markers of
psychological well-being, the peer emotiona disclosure process,
and community engagement.

Participants and Study Setting

We plan to recruit 130 participants (100 seekers and 30
befrienders) at the National University of Singapore (NUS) to
engage with the Acceset intervention in accordance with an
Institutional Review Board—approved protocol. Participantswill
be recruited via the Research Participation program within the
Department of Psychology at NUS, where students will be

JMIR Res Protoc 2022 | vol. 11 | iss. 9 |e34602 | p.49
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

awarded credits as part of the introductory courses for
psychology. During recruitment, inclusion and exclusion criteria
screening will be conducted via self-reporting. Participants
qualified for inclusion (seekers) will berandomized into 2 arms.
The seekers (n=50), befrienders (n=30), and moderators (n=30)
inarm 1 will use Acceset for 3 weeks. The control group (n=50)
inarm 2 will be wait-listed for Acceset use. It should be noted
that the wait-listing approach is a standardized approach for
RCTs pertaining to digital mental health [37,39,40].

Wewill recruit age- and gender-matched individualsfrom NUS.
The 4-time-point questionnaire battery of arm 1 will be used
to compare the mental well-being and help-seeking behavior
with thosein arm 2 [37]. Moderators will be recruited from the
Singapore Executive Counselling and Training Academy. If an
unacceptably high risk of depression and suicidality is detected
at any time point by the moderator, who isacertified counsel or,
they will reach out to the participant, who will be directed to
different clinical mental health support providers, including
counseling centers and hotlines, on the NUS campus. On the
basis of power analysis and the finding that 20% to 40% of the
emerging adultsenrolledin an IHL typically experience distress,
this sample will provide a sufficiently powered comparator

group.

Upon recruitment, seekers will be able to register in two ways:
(1) by engaging with a Telegram chat channel, an instant
messaging app that allows usersto send text messages, photos,
videos, stickers, and files, which is a prevalent mode of
communication among young people, and (2) through the
Acceset website. The user will provide their email address,
password, age, and gender. When using Telegram, the seekers
will submit consent to the privacy policy and terms of use and
acknowledgment that they fulfill the criteria for research
participation (being aged 19-25 years and having no clinically
diagnosed mental illnesses). During the intervention, seekers
will be able to anonymously share their emotional experiences
by writing e-letters. In response, they will receive support from
apeer (befriender) who hasreceived Acceset digital peer support
training. When using the Acceset website, an automated bot
will function as a courier to deliver the letter to the Acceset
platform. The chatbot will also inform the user when they have
a letter in the mailbox. The user will log in to retrieve the
response letter from their mailbox.

Theletter exchange will be monitored by moderators—certified
counselors with the required background and assessment tools
to identify seekers at risk of depression and suicidality. These
moderators have received certified trainings that are accredited
by the Australian, New Zeadland, and Asian Creative Arts
Therapies Association and Swinburne University of Technology
in Professional Counselling; have a master’s degree in Social
Science; and are certified by the Ministry of Education,
Singapore, and the Executive Counselling and Training
Academy to provide holistic counseling for students and
supervision for counselors. Professionally, these moderators
are experienced counselors at various IHLS, serve as
vice-presidents of the Singapore Association for Counselling;
and partner with schools and the Health Promotion Board,
Singapore, to provide arange of counseling servicesto emerging
and working adults.
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The moderation protocol at the participant recruitment stage
entailsthe screening of seekersusing avalidated psychological
scale—the 9-item Patient Health Questionnaire (PHQ-9)—to
exclude individuals at high risk of depression and suicidality.
During the intervention phase, befrienders are aso trained to
alert moderators when seekers are at an unacceptably high risk
of depression and suicidality, and the moderator vets all the
letter exchanges between the seekers and befriendersfor content
of high negativity and suicidal thoughts and expressions. This
moderation protocol aims to identify seekers who are at an
unacceptably high risk of depression and suicidality and refer
them to an appropriate mental health care provider, including
counseling centers and hotlines, on the NUS campus.

Each befriender will provide support to 3 seekers, receive
notification from the Acceset platform on incoming letters, and
work in partnership with the moderators to address the seekers
issues during the 3 weeks of letter exchange. Befrienders have
the choice to discontinue the letter exchange with seekers if
they feel discomfort having to address issues that they find
challenging by informing trained moderators. Given the senditive
nature of the letter content, there may be issuesthat befrienders
will be exposed to that they are not fully comfortable with and
may causedistress. Therefore, itisadeliberate design to ensure
that the befrienders are not |eft on their own in handling cases
and that they work in partnership with the 2 trained and certified
moderators to address the seekers' issues. The first point of
contact for the befriender will be the 2 trained and certified
moderators. In such cases, the befriender’s workload decreases
to 2 seekers.

The system will inform the seeker and obtain their consent to
continue the conversation with anew befriender or end the | etter
thread. If the seeker choosesto continue, the system will notify
al befrienders of the availability of an ongoing case, and
interested befrienders can take it up. In addition, other trained
befrienders (whom Acceset hastrained beyond the recruited 30
befrienders for this study) will be activated to take up the case
if no existing befrienderstakeit up. Similarly, when befrienders
drop out of the study during the 3 weeks of letter exchanges,
they will be replaced with other trained befrienders.
Befrienders', seekers', and moderators use of the Acceset
platform is to remain completely anonymous such that the 3
parties do not have direct contact with one another, and seekers
do not have discretion to switch befrienders on their own. In
the event of disagreement between seekers and befrienders (eg,
seekers are concerned with how their issues are not adequately
addressed during the letter exchange), they will be ableto notify
the study team. The system will inform the seeker and obtain
their consent to continue the conversation with anew befriender
or end the letter thread. If the seeker chooses to continue, the
system will notify al befrienders of the availability of an
ongoing case, and interested befrienders can takeit up. However,
it should be noted that such situations will be rare given that
moderatorswill vet all letter exchanges and work in partnership
with befriendersto ensure that their responses are satisfactory.
If seekers drop out of the study, their befrienders will continue
with the reduced workload.

Befriender engagement will be monitored, and they will receive
areminder email after 48 hoursif thereisno reply to the seeker.
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A questionnaire battery over 4 time points will be used to
monitor befrienders and seekers (Multimedia Appendix 3).
Thesetime pointswill include baseline (before the intervention),
3 weeks (end of theintervention), and 6 and 9 weeks (carryover
effect measurement; Figure 1) [37]. Signalsfor closure will be
done through an email reminder sent 7 days before the

Yeo et a

conversation ends, and another email will be sent to inform
seekers and befrienders when the thread officially closes after
21 days. Where there are issues that reflect high negativity and
suicidal thoughts and expressions at any point in the letter
thread, we will immediately link the seekersto the appropriate
professional counseling resource.

Figurel. Diagrammatic flow in terms of sequence of eventson the Acceset digital text-based intervention (ie, the platform). CSQ-8: Client Satisfaction
Questionnaire-8; GAD-7: Generalized Anxiety Disorder-7; MPSS: Multidimensional Scale of Perceived Socia Support; PHQ-9: 9-item Patient Health

Questionnaire; RMS: Rosenberg Mattering Scale.
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Ethics Approval

This study will be performed in line with the principles of the
Declaration of Helsinki. Approval was granted by the Ethics
Committee of the NUS (protocol S-20-144). Informed consent
will be obtained from al individual participantsincluded in the
study.
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Eligibility Criteria

The seeker inclusion criteria are as follows: emerging adults
aged 19to 25 yearswho are distressed but healthy—specificaly,
these individuals should exhibit some symptoms but have not
been formally diagnosed with depression, anxiety, or a mental
health disorder. The exclusion criteria (seekers) will include
emerging adults who, during screening, are deemed to be at a
high risk of suicide using a validated and standardized
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psychological scale (PHQ-9) [37,38]. On the basis of empirical
studies, the proposed cutoff is PHQ-9 >9, which has asensitivity
of 88% and specificity of 88% for major depression [37]. Above
ascoreof 9, seekerswill not be recruited for the study, and they
will be referred or directed to different clinical mental health
support providers, including counseling centers and hotlines,
on the NUS campus.

The rationale for including individuals who do not meet the
criteria for depression is that the Acceset intervention focuses
on befrienders as peer supporters to seekers, and these
befrienders are not certified and accredited counselors, unlike
moderators. Importantly, it is not the responsibility of the
befriender to serve as an advisor, solve the seekers' problems,
or provide diagnoses of potential mental healthissues. Inclusion
of individualswho meet the criteriafor depression would require
support from professional counselorswho haveformal trainings
and certifications. However, Acceset asan intervention platform
is designed primarily for a healthy population of young people
without formal diagnoses of mental health conditionsto provide
peer support.

Theinclusion eligibility criteriaalso apply to befrienders, with
an additional criterion of being aged =21 years. Seeker exclusion
criteria apply to both befrienders and moderators. Moderator
inclusion criteria are as follows: adults aged =21 years with
certified trainings and accreditations (ie, at least a master's
degree in social sciences or Counseling that is recognized by
the Ministry of Education, Singapore, and the Executive
Counselling and Training Academy) and professional
experiencesin providing counseling servicesto emerging adults.
The exclusion criteria apply to both seekers and befrienders.

Thelntervention

The Acceset intervention for this preliminary study comprises
(1) training for befrienders to apply mattering, selfhood,
compassion, and mindfulness to provide effective digital peer
support (refer to the digital peer support training curriculum in
Multimedia Appendix 4) and (2) atext-based intervention with
Acceset incorporating digital markers that assess the following
outputs: psychological well-being and the degree of community
engagement as well as peer emotional disclosure [37].

Digital Peer Support Training

The core objective of Acceset isto enable peer befrienders to
effectively support peer seekers. Befrienderswill receive 4 hours
of web-based training conducted by a licensed clinical or
educational psychologist. This training consists of 1 hour of
instructional content that enhances the befriender’s knowledge
of mattering, selfhood, compassion, and mindfulness and 2
hours of workshop training on the practical skills of applying
these components to provide effective peer support.

Selfhood refers to self-knowledge (an awareness of one's
strengths and unique qualities) [41]. The second type of selfhood
is the interpersonal self (how the self evolves based on our
interactions and relationships with others). The interpersonal
self creates and sustains relationships and fulfills important
roles to keep afavored position in the social system. The third
type of selfhood refers to the self as an agent (having agency,
control, and persistence in achieving a goal despite failure,
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frustration, and discouragement). Mattering, which refersto the
extent to which we areimportant to the world and people around
us [42], consists of three components: (1) importance (the
interest and concern others bestow on us), (2) attention (from
others; the extent to which people are aware of our presence
and unique qualities), and (3) reliance (the degree to which
othersturn to us and make us feel that we are needed).

Compassion comprises 3 theoretical orientations—having
compassion for others, receiving compassion from others, and
having self-compassion—in reducing psychological distress
and symptomologies [43], and there are 3 stages of developing
compassion based on the well-established Compassion
Cultivation Training with evidence from accumulating RCTs
[44]. Inthefirst stage, individuals become aware of their distress
and devel op self-compassion; in the second stage, they develop
affective concern; and, in the third stage, they gain personal
insights into the wish and readiness to relieve one's distress
[44]. Mindfulness will be regarded as a flexible cognitive state
in which individuals are actively present and notice novel
aspects in both the environment and one's perspectives [45].

The proficiency of befriendersin applying these digital support
skills will be evaluated through simulation and homework
activitiesin which they will apply these skillsto simulated | etters
that are adapted from actual cases of peer seeker emotional
disclosure on the Acceset platform. All assignments will be
reviewed and given feedback on. At the end of the training,
befrienders are expected to apply the 4 components to their
assigned peers’ disclosed emotional experiences. All participants
who completethetraining will receive atraining certificate and
will beinvited to take on live cases and be part of the study.

Acceset Text-Based I ntervention (the Platform)

Acceset aimsto serve asanintervention to strengthen emerging
adult menta well-being via 3 means—assessing their
psychological well-being with 3 digital features: emotionality,
motivations, and functional adjustment. These features are
intended to support users with a peer emotional disclosure
process while also engaging an interconnected and accessible
Singapore ecosystem and community asthe basis of the support
system.

Digital Features

Participants emotionality, asreflecting their mental well-being,
isassessed by their use of emotion stamps—adigital feature of
the Acceset platform to measure negativity and positivity that
is based on the Positive and Negative Affect Scale [46]. A total
of 9 motivation graphic interface formats (GlFs)—dynamic
images with corresponding captions—function to express a
seeker’smotivation to engage with the Acceset platform. There
are 3 innate psychologica motivations [34]. These include
competence (to exert control, cope with specific problems, and
make changes to one’s behavior and environment), autonomy
(to act from choice), and relatedness (the need to belong and
connect with others). Acceset also has a set of functional
adjustment stickers asindicators of internalized and externalized
problems. Internalized problems refer to those directed
inward—toward the self—and often manifest as “tension,
unease, and distress’ [47]. When these internalized symptoms
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compound, individuals may experience depression, anxiety,
social isolation, and other challenges. On the contrary,
externalizing problems are directed externally [48]. Individuals
often disregard social norms and engage in conflicts and
behaviors that cause discomfort to other people. When these
externalizing problems are grouped together, they can potentially
manifest as aggression, rule breaking, delinquency, and other
behaviors.

Peer Emotional Disclosure

The Acceset text-based disclosure process collectively leverages
technology and community engagement to form a web-based
safety net for the devel opment of aplatform function that drives
sustai nable user engagement. This process begins when seekers
engage with the Acceset platform to seek support with managing
their emotional experiences. Before writing their first letter,
seekers will select the social contexts of the issue. These may
include friends, finances, family, work, and school. Onthe basis
of the disclosed emotional experiences, the information
presented will pertain to where the issues arise, with whom the
issues occur, and which issues adversely affect mental
well-being. During the course of the letter exchange, seekers
will expresstheir negativity and positivity through the emotion
stamps, indicate their psychological needs using the motivation
GIFs, and describe the effects of the emotional experiences
through the function adjustment stamps.

The seeker-befriender interaction dynamic isfacilitated digitally,
with no in-person visits or interactions. Before and during the
letter-writing process, a pop-up message reminds both
befrienders and seekers that the use of the Acceset platform is
to remain completely anonymous and that personal information
may not be revealed in any way. In matching befrienders and
seekers, 3factorsare considered: the timing when seekersreach
out, the availability of befrienders, and befrienders’ knowledge
of the nature of the seekers’ emotional experiences. Some
befrienders may have morein-depth knowledge of certain issues
based on their lived experiences and will prefer to support
seekers on those issues. Thus, when the seekers write a letter,
the social context of the |etter is made known to the befriender,
who will then select their preferred seeker based on their ability
to relate and respond. The approach of matching befrienders
and seekers is intended to facilitate effective peer support
intervention [29]. Through the digital peer support training and
the guidance of the moderators—certified counselors who will
vet the e-letter drafts from the befrienders—the befriender’s
role is to provide support by enhancing a sense of mattering,
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strengthening selfhood, exploring compassion, and cultivating
mindfulness among seekers. Importantly, it is not the
responsibility of the befriender to serve as an advisor, solvethe
seekers' problems, or provide diagnoses of potential mental
health issues.

Community Engagement

The essence of the Acceset intervention draws on emerging
adult support within the Singapore ecosystem and community
by tapping into the shared experiences among emerging adults
and training them to harnessthe 4 components of psychological
well-being to bolster each other’s mental well-being (Figure 2).
Seekers can further the community efforts by joining as
befrienders and being trained to provide web-based peer support.
By engaging clinicians, psychologists, and counselors, the
Acceset intervention emphasi zes the avail ability of peer support
that leverages the lived experiences of the community. The
building of the seeker-befriender-moderator relationship also
aimsto deepen the authenticity of peer support rather than being
a “transaction” for referral, as evidenced by the effective
implementation of the intervention when seekers and
befrienders’ satisfaction with the support system and sense of
perceived social support relate positively to their psychological
well-being.

In addition to acommunity-based structure for facilitating digital
peer support, Acceset engages education stakeholders at various
IHLsintheadvice of safety standards and protocolsfor effective
and compliant digital peer support that is in accordance with
the ethics of members of the helping profession. Education
stakeholders play an important rolein normalizing anew service
delivery model through various formal and informal outreach
channels. This could entail mass mailing of a new service and
organization of an information session where students can learn
more about the new service and how participating in it can be
beneficial for their mental well-being. Attending college can
be a particularly stressful time, especially in Asian societies
with ahigh cultural value ascribed to educational achievement
and a high level of competition [49,50]. The experience of
heightened psychological distressis a salient problem, with an
average of 20% to 40% of students reporting distressed
symptoms [50]. This finding, coupled with the increasing
number of emerging adults enrolled in 2- or 4-year colleges
(40% in 2013 to 70% in 2018) [51], provides the impetus for
leveraging acommunity approach in the development of digital
peer support that intervenes in emerging adults' psychological
well-being.
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Figure 2. The Acceset intervention draws on digital peer support within the Singapore ecosystem and community.

Implementation and Clinical Study Outcomes

All implementation and clinical outcomeswill be measured via
the engagement with Acceset over 4 time points using the
aforementioned questionnaire battery [37]. In this section, we
delineate the outcome measures that correspond to each
hypothesis examined in this study.

I mplementation Outcomes

For research question 1a and hypothesis 1a, we will determine
whether Acceset digital peer support training is an effective
curriculum for befrienders in providing effective peer support.
We will assess the adoption of and fidelity to the training
curriculum through the letter exchanges between seekers and
befrienders. The text of the letter exchanges will be evaluated
in terms of the extent to which befrienders display fidelity in
applying the 4 components of psychological well-being in
response to seekers disclosure. All correspondence will be
anonymized before analysis, and the seekers’ letters will only
be used to provide content for the befrienders’ responses. With
respect to research question 1b, hypothesis 1b, research question
1c, and hypothesis 1c, we will evaluate the feasibility and
acceptability of sustaining access to web-based peer support in
terms of (1) initial and sustained engagement of seekers,
befrienders, and moderators (ie, certified counselors); (2) the
use of technical features of the Acceset platform; and (3) the
identification of participants with high risk of mental health
conditions relating to depression and suicidality.

This study will assessthe waiting period for a seeker to receive
aresponse. Delays (defined as a>48-hour waiting period) will
be categorized based on the following reasons: (1) technical
factors (eg, the befriender is not able to log into the platform to
respond intime) and (2) human factors (eg, the befriender drops
out from the study, and no replacement is found in time). An

https://www.researchprotocol s.org/2022/9/e34602

acceptable response time is within 48 hours, and this is
emphasized during Acceset digital peer support training for
befrienders. The seeker dropout rate at each stage of engagement
with the Acceset platform will be assessed based on (1) the
number of visitsto the study registration website, (2) the number
of participants who registered with Acceset, (3) the average
number of letters exchanged, and (4) the average number of
emotion and functional adjustment stickers and motivation GIFs
used.

With regard to user referral to appropriate mental health support
providers, the seeker-befriender-moderator interaction will
identify participants at an unacceptably high risk of depression
and suicidality before and during engagement based on 3 means.
First, the Acceset algorithm will scan the content of the letter
exchanges for high negativity and suicidal thoughts and
expressions. Second, moderators with the required background
and assessment tools will identify seekers at risk by vetting all
the letter exchanges for high negativity and suicidal thoughts
and expressions. Third, seekers will self-report their responses
to the PHQ-9, and those that meet the clinical cutoff scores
(PHQ-9 >9) will be excluded at the start of the study. During
the course of the study across the 4 time points, seekers with
an unacceptably high risk of depression and suicidality (PHQ-9
>9) will be referred to an appropriate mental health care
provider, including counseling centersand hotlines, onthe NUS
campus. Seekers' sdlf-reported responses to the PHQ-9 serve
asthe primary risk assessment to make referrals to appropriate
mental health support providers.

At recruitment, we will assess the percentage of participants
identified as being at an unacceptably high risk of depression
and suicidality meeting the clinical cutoff of PHQ-9 >9 that has
asensitivity of 88% and specificity of 88% for major depression
[38] and exclude them from the study. During the course of the
study, we will ascertain the percentage of events when a
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befriender correctly alertsthe moderator that the seeker isat an
unacceptably high risk of depression and suicidality as
confirmed by the moderator, who will vet every letter exchange.
During the course of the study and for every letter exchange,
we will tabulate the percentage of events when a moderator
correctly identifies a seeker with an unacceptably high risk of
depression and suicidality. Both the befrienders and moderators
will use the PHQ-9 as a systematized coding structure to code
seekers' letter content to ensure generalizability and validity in
risk assessment across both coders—befrienders and moderators.
Finally, wewill tabul ate the percentage of eventswhen aseeker
who isat an unacceptably high risk of depression and suicidality
(both during the recruitment process and during engagement
with the platform) receives directions to an appropriate mental
health care provider, including counseling centers and hotlines,
on the NUS campus.

The study team will alert the counseling center on the NUS
campus about the referrals of at-risk seekers to ensure that
adequate and appropriate support is provided to them. In
addition, at weeks 6 and 9, there will be a follow-up on all
seekers (to measure carryover effects), which helps ensure the
psychological safety of the seekers. At the start of the study, all
seekers are provided with the participant informed consent and
information sheet, which statesthat they will be referred to and
their information shared with the NUS counseling center if their
risk assessment across the 4 time points indicates an
unacceptably high risk of depression and suicidality (PHQ-9
>0).

Clinical Outcomes

To address research question 2a and hypothesis 2a, we will
examine whether the Acceset training curriculum can enhance
the 4 components of psychologica well-being among
befrienders and seekers. We will compare the change in
mattering, selfhood, compassion, and mindfulness scores of
befrienders between basdline and following Acceset training
(ie, before vsafter training) and those of seekersover the course
of the study. Asfor research question 2b and hypothesis 2b, we
hypothesized that engagement with Acceset digital peer support
will lead to improved mental well-being of the seekers compared
with the control group and that this effect may be sustained
beyond the period of the intervention. To assess these effects,
we will evaluate the change in mental well-being of the
participantsin both study groups (intervention and control) after
3, 6, and 9 weeks from baseline using self-report questionnaires.
Seekers will provide responses pertaining to help-seeking
behavior beyond the Acceset platform at weeks 6 and 9 using
the perceived social support measure in the questionnaire
battery. We will assess the correlations of the 3 digital
features—comprising emotion and functional adjustment stickers
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and motivation GIFs, which reflect seekers’ mental well-being
during engagement with the platform—uwith their well-being
scores from the questionnaires.

The scale or set of scales used to assess the clinical outcomes,
including the 4 components of psychological well-being
underpinning the Acceset training curriculum, measures of
seekers well-being, and perceived socia support, are outlined
in the following paragraph.

“Mattering” will be assessed viathe Rosenberg Mattering Scale
[52]. Selfhood comprises self-knowledge, interpersonal self,
and self-agency and will be assessed viathefollowing respective
scales: the Rosenberg Global Self-Esteem Scale [53], the
Self-Consciousness Scale [54], and the General Self-Efficacy
and Social Self-Efficacy Scales [55]. Compassion will be
assessed as operationalized in the Compassion Cultivation
Training [56] comprising three stages: (1) an awareness of
distress, (2) affective concern, and (3) a responsiveness or
readinessto help relieve that distress (motivational). Mindfulness
will beregarded asaflexible cognitive statein which individual s
are actively present and notice novel aspects in both the
environment and one's perspectives [45]. We will evaluate the
participants’ responses based on the degree to which they
harnessthe approaches pertaining to the enhancement of mindful
self-acceptance: (1) identifying novel aspects of the situation
or perspective; (2) demonstrating “work in progress’ by using
possibility words such as “could be’ and offering other
interpretations of the situation their peers have shared; (3)
highlighting puzzles and paradoxes in the peer-disclosed
emotional experiences (eg, how their peers may feel victimized
yet are responsible for being in that situation), which builds
tolerance for ambiguity and decreases the experience of
psychological symptoms; (4) noticing humorous aspects of the
situation; (5) perceiving the situation from multiple perspectives;
(6) considering aternative (useful) aspects of a problematic
context or the silver lining; (7) emphasizing a mental file of
positive memories; and (8) encouraging peers in mindfulness
journaling. Anxiety will be measured using the Generalized
Anxiety Disorder Questionnaire [57]. Depression will be
measured using the PHQ-9 [38]. Perceived social support will
be assessed using the Multidimensional Scale of Perceived
Social Support [58].

Mechanism of Action

For research question 3 and hypothesis 3, we will elucidate the
mechanism of changethat links digital peer support intervention
to emerging adult mental well-being (Figure 3). Specifically,
wewill assesswhether and how thelevel at the start of the study
and the rates of change from baseline to weeks 3, 6, and 9 in
befrienders’ support relate to seekers’ mental well-being.
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Figure 3. A mechanism of change linking befrienders’ web-based support and seekers' psychological well-being.
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Data Collection, Management, and Analyses

Acceset will serve as the data collection platform. Participants
(both seekers and befrienders) will initially enter their details
on the sign-up page, which includes role preference (seeker,
befriender, or either), email, date of birth, gender, nationality,
ethnicity, monthly household income, and password. The user
will be required to answer the PHQ-9 to determine their
eligibility. An email will also be sent to the users' registered
email address for verification. Once dligible individuals are
selected and assigned their respective roles, they will be given
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a unique nonidentifying ID to participate in the study.
Participants’ self-reported questionnaire responses at each time
point and the digital letter exchange content will be securely
stored and tied to their specific IDs. The data collected will be
stored on the cloud servers of the leading author’s affiliated
institution. Once the research concludes, the information will
be downloaded to a Microsoft Excel sheet, and all personal
information will be deidentified for data analyses.

A power analysis assessed the adequate sample size needed for
the RCT to have sufficient power to detect valid effects. The
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intervention (n=50) and control (n=50) armswere derived from
multiple dependent variables assessing implementation testing
(ie, feasibility and utility) and clinical outcomes. To address
any potential challenges with missing data, the Little Missing
Completely at Random Test will address potential missing data
via full information maximum likelihood imputation [37,59].
Maximum likelihood estimation is amethod that ascertainsthe
parameter values of a model using the mean and variance and
maximizes the chance that the values generated are closest to
those observed.

The following approaches will be used for data analysis and
interpretation. Independent-sample 2-tailed t testswill compare
the intervention and control groups. Bonferroni post hoc tests
will control for multiple comparisons. For both theintervention
and control groups, additional independent t testswill compare
seekers who provided data across all 4 time points with those
who dropped out from the study for different reasonsto ascertain
if the sample with data across all 4 time points and the sample
with fewer data points bias our results. For instance, seekers
may drop out when risk assessments identify them as having a
high risk of depression and suicidality during the course of the
study. Therewill aso beinstances when befrienders discontinue
the letter writing because of the sensitive nature of the letter
content that may cause distress and befrienders not being fully
comfortable, and the system will inform the seekers and obtain
their consent to end the letter thread instead of continuing the
conversation with a new befriender. Second, each participant’s
emotional experiences disclosed on Acceset will be extracted
based on the definitions of the 4 components of psychological
well-being. Latent Dirichlet alocation analyses in R (R
Foundation for Statistical Computing) and content analysiswill
be used [37,60,61].

Latent growth curve modeling (LCM) will investigate the
mechanism of change involving the trajectories of peer support
in predicting the change in psychological well-being [59]. LCM
delineates whether and how the exposure to the intervention
changes over time with psychological outcomes by estimating
and comparing different baseline latent growth models,
including linear, quadratic, and nonlinear curve fitting (ie,
optimal fit). In other words, LCM elucidates whether the trend
in befrienders peer support predicts the trend in seekers
psychological well-being (Figure 3). Current research ng
peer support intervention for the mental health of young people
does not consider the mechanism of change. By establishing a
change model, this protocol provides a basis for building the
therapeutic potential of digital peer support that harnesses the
components of emerging adult mental well-being to reduce
psychological symptoms. Specifically, LCM elucidateswhether
and how the intervention affects the development of
psychological symptomsand how they unfold over time among
emerging adults. This finding provides actionable knowledge
for timely and relevant digital peer support.

Results

This protocol received approval from the Institutional Ethics
Review Board of NUS in October 2021. Recruitment will
commence in January 2022. Data collection began in March
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2022 and was completed in June 2022. Data analysis started in
July 2022 and is currently in progress. We aim to report the
preliminary study outcomesin December 2022. The effect size
will be analyzed using the Cohen d index with a significance
level of .05 (95% reliability) and 80% power statistic [37]. A
total of 100 seekers, 35 befrienders, and 2 moderators were
recruited in January 2022.

Discussion

Principal Findings

This protocol delineates the design of an RCT to assess the
implementation and clinical effectiveness of Acceset. To our
knowledge, the proposed intervention isthe first to incorporate
and validate digital markers of psychologica well-being, harness
components of emerging adult mental well-being, and elucidate
a mechanism of change involving digital peer support in
mitigating emerging adults' psychological symptomologies.
We hypothesized the following: (1) the digital peer support
training will be effective for befrienders in providing peer
support, as demonstrated by the adoption of and fidelity to the
training curriculum with significantly higher scores after training
than before training on the 4 components of well-being
(selfhood, mattering, compassion, and mindfulness); (2) the
digital peer support intervention will befeasible and acceptable
in offering support for emerging adults mental well-being
through the engagement of seeker-befriender-moderator
interaction over the Acceset platform throughout the course of
the study (baseline [before the intervention], 3 weeks [the end
of the intervention], and 6 and 9 weeks [to measure carryover
effects]) and the use of the platform’stechnical features; (3) the
digital peer support intervention will befeasible and acceptable
in offering support for emerging adults’ mental well-being by
identifying individuals who are at an unacceptably high risk of
mental health conditions related to depression and suicidality
based on the Acceset algorithm, moderators’ vetting of the letter
exchanges, and seekers’ self-report responsesto the PHQ-9; (4)
the digital peer support intervention will lead to significantly
better mental well-being of seekers compared with the control
group, with the effect sustained beyond the period of the
intervention; and (5) the mechanism of change, as indexed by
LCM, will reveal that the initial level and rate of change (ie,
growth factors) of befrienders’ web-based support positively
predict the growth factors of seekers' psychological well-being.

If successful, this novel mHealth intervention will provide the
parameters and conditions required to validate the effectiveness
of digital peer support interventions in real-world settings for
emerging adult mental well-being. This intervention may, in
turn, represent a scalable, sustainable, and low-cost prevention
strategy that has considerable potential to support positive
psychological well-being among young people, especidly in
coping with thelife-courseimplications of the global pandemic.

Strengths, Limitations, and Conclusions

Thekey strengths of the proposed intervention are the scal ability
and sustainability of both the Acceset digital peer support
training and text-based intervention (ie, the platform). Existing
evidence suggests that, for the scalability of web-based
nonprofessional peer support training to attain the desired reach,
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training should incur minimal cost and be available to
individuals across geographical locations and from diverse
backgrounds and abilities [22,62]. Consistent with these
findings, the digital peer support training is designed to
maximize reach and is widely accessible at scale. A benefit of
using a web-based format for the 3 hours of training isitslink
toexisting IHL curriculathat are comprised of 1 hour of lecture
and 2 hours of tutorial discussion. Thisformat may enable IHLs
to serve as key delivery partners in rolling out the training
program on the web for diverse student populations and across
physical locales. Importantly, existing findings suggest that
digital mental health interventionsthat harness peer support and
adopt dua community engagement approaches (active and
consultative) drive optimal user engagement [28]. The Acceset
intervention uses the active method of community engagement
to provide web-based safety support for young people. This
form of peer support is affordable and readily available as it
draws on the common lived experiences of the community, with
peers functioning as befrienders and moderators who are
licensed mental health professionals or counselors to provide
their fellow peer seekers with emotional support. By using the
community consultative method, college students aged 19 to
25yearsfrom IHLsin Singapore were consulted in co-designing
the Acceset platform.

Results from a systematic review and meta-analysis of RCTs
on the sustainable effects of mental health interventions for
students from IHLs emphasize the significance of a
multisystemic approach [63-65]. This approach entails the
contributions from the individual, community, and societal
levels to maximize the effectiveness and sustainability of
psychological interventions for mental health, especially for
emerging adults [63-65]. The web-based peer emotional
disclosure and support system of the Acceset intervention is
envisioned to be self-sustainable as the
seeker-befriender-moderator dynamic is characterized by
individual contributions, with the opportunity for seekers to
join the peer support network as befrienders to expand the
web-based network. In addition, the Acceset intervention taps
into the community and society levels by leveraging technology
and engaging clinicians, psychologists, and counselors in the
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community to further the sustainability of digital peer support.
At the macrosystemic level, Acceset serves as a platform for
community-driven cocreation, validation, and potential
deployment. Collaborations with policy makers and IHLs in
designing safety standards and protocols for emerging adults
engaged in digital peer support may bolster platform
sustainability by normalizing a new service delivery model.

A possible limitation of this study is the use of self-reported
measures for the clinical outcomes of thistrial, which could be
subject to under- or overestimation of psychological well-being
scores. This approach is necessary because of confidentiality
and feasibility considerations, especially with the anonymity
of the digital letter exchange on the Acceset platform, and is
consistent with the standard protocol of school-based trials for
peer-led mHealth interventionsfor young people[62]. To reduce
self-report bias, whenever seekers and befrienderslog in to the
Acceset text-based platform both before and for the duration of
the study, pop-up messages function to remind them of strict
anonymity, with no in-person interactions or sharing of personal
information that will reveal their identities.

The results of this study on validating the digital markers of
psychological well-being on the Acceset platform could
potentially be used to triangulate evidence with self-report
measures and biomarkers of psychological well-being. Future
research may continue to accumulate evidence on these digital
markers of psychological well-being and incorporate biomarkers
such as cortisol levels and blood pressure to provide a different
method of data collection to enhance the validity and reliability
of clinical outcomes on the mental well-being of young people.
The evidence that is built on a single-site superiority tria
outlined in this protocol limits the external validity of digital
peer support interventions in real-world settings [28]. Future
research should consider properly powered and rigorous studies
using multipletrials of strategies and multiple sitesto build the
evidence on the effects of digital interventions addressing
emerging adult mental health. Notwithstanding these limitations,
this study’s development and validation of a novel digital
innovation for emerging adult mental well-being may provide
important contributions to the field of mental health [8,28].
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Abstract

Background: The use of validated instruments means providing health professionals with reliable and valid tools. The Nurses
Global Assessment of Suicide Risk (NGASR) scale has proven to be valid and reliable in supporting the nursing evaluation of
suiciderisk in different languages and cultural environments.

Objective: The aims of our study are to translate and adapt the NGASR scale for the Spanish population and evaluate its
psychometric properties in patients with suicide risk factors.

Methods: The translation, adaptation, and modeling of the tool will be performed. The sample will include 165 participants.
The psychometric analysis will include reliability and validity tests of the tool’s internal structure. The tool’s reliability will be
assessed by exploring internal consistency and calculating the Cronbach a coefficient; significance values of .70 or higher will
be accepted as indicators of good internal consistency. The underlying factor structure of the Spanish version of the NGASR
scale will be assessed by performing an exploratory factor analysis. The Kaiser-Meyer-Olkin measure of sample adequacy and
the Bartlett sphericity statistic will be calculated beforehand. For the latter, if P is <.05 for the null hypothesis of sphericity, the
null hypothesis will be rejected.

Results: Participants will be recruited between April 2022 and December 2022. Our study is expected to conclude in the first
quarter of 2023.

Conclusions:  We hope to find the same firmness that colleagues have found in other countries in order to consolidate and
promote the use of the NGA SR tool in the Spanish population. The prevention and treatment of suicidal behavior require holistic,
multidisciplinary, and comprehensive management.

International Registered Report Identifier (IRRID): PRR1-10.2196/39482

(JMIR Res Protoc 2022;11(9):€39482) doi:10.2196/39482
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Introduction

Nowadays, suicideisapublic health issuefor which prevention
and treatment must be prioritized by macromanagement,
mesomanagement, and micromanagement in health programs
worldwide[1]. Suicidal behavior is determined by the complex
interplay among factorsthat pose arisk for the devel opment of
lethal behavior, risk factors and predisposing circumstances
that may determine and precipitate suicidal behavior, and
protective factors that provide life-sustaining safety [2,3].

The World Health Organization estimates that almost 800,000
people commit suicide every year worldwide, and for each of
these suicides, it is estimated that there are 20 suicide attempts
[4]. Therefore, we can estimate that there are more than 16
million suicide attempts every year worldwide. Suicide attempts
arerepeated by 15% to 30% of patientswithin 1 year, and almost
2% end up committing suicide within 5 to 10 years of their
initial suicide attempt [5]; suicide attempts are therefore the
most relevant risk factor [6]. Internationally, the countries with
the highest suicide rates are Lithuania, South Korea, and
Slovenia, where the suicide rate exceeds 30 cases per 100,000
inhabitants. Greece, Turkey, and South Africa appear at the
bottom of the list, with suicide rates of less than 4 deaths per
100,000 inhabitants [7]. In Spain, more than 3500 people
commit suicide every year, and this has been on an upward trend
since 2014, with the suicide rate exceeding 10 suicides per
100,000 inhahitants [8]. The highest suicide rates per inhabitant
and per autonomous community are in Asturias, Galicia, and
Murcia. Cantabria, Ceuta, and Melilla have the lowest rates.
Both nationally and internationally, hanging and jumping from
aheight are the most commonly selected methods [7].

Risk assessment scales for suicidal behavior are instruments
that are available to health care providers in clinical practice
and research. Theseinstruments guarantee that quality standards
are met in the results of their measurements and alow for the
systematizing and universalizing of perceived observations. In
order to support health care professionalsin systematizing and
assessing suicidal risk, it is important to determine the most
appropriate intervention, aswell as how to record cases and the
care provided, and use validated suicide risk assessment scales
that always require prior consultations with the patients and
clinical interviews[8,9]. Among the most commonly used scales
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are the Horowitz Suicide Risk Questionnaire [10], Beck
Hopelessness Scale [11], Beck Scale for Suicide Ideation [12],
Hamilton Depression Inventory [13], Plutchik Suicide Risk
Scale [14], Reasons for Living Inventory [15], and the Nurses
Global Assessment of Suicide Risk (NGASR) scale [8]. In
addition, after the validation of such scales for specific
populations, they can be converted into aweb-based format and
further devel oped for use on aweb-based platform that facilitates
registration and eval uation for health care professionals[16,17].

The NGSAR scale, which is noted for its ease of use [18], has
been included as a suitable tool for ng suiciderisk inthe
Registered Nurses Association of Ontario’s best practice
manuals[19]. In Spain, nursesarethefirst line of care; therefore,
having a scale with good psychometric properties in assessing
suicide risk has become essential [20]. Taking into account the
relevance and wide use of the NGASR in clinical practice and
research and thefact that the scale has been validated in different
languages (eg, German, Mandarin Chinese, Portuguese, Korean,
and Italian) with good validity and reliability [8,18,21-29], the
aims of this work are to trandate and adapt this scale in
Spanish—the second most spoken language in the world
[30]—and evaluate its psychometric propertiesin patients with
risk factors and suicidal behaviors.

Methods

Search Strategy

Initially, areview of the literature will be conducted in order to
learn about previous adaptions in different languages and
cultural environmentsand about the psychometric characteristics
of the NGASR. A search for articles indexed in major health
science databases will be performed. In addition, the
bibliographic references of the included reviews will be
searched. The results will be assessed for inclusion by 2
independent reviewers, and an assessment of methodological
quality and data extraction will be performed. The search for
scientific literature will be conducted based on the following
keywords: Suicide Attempted, Nurse, Risk Assessment, Risk,
Scale, and NGASR. They will be combined by means of Boolean
operators (“AND” and “OR") and adapted to each database in
a specific way. The literature review procedure that will be
followed in our study is described in Figure 1.
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Figure 1. Flowchart of the protocol.
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Translation, Adaptation, and Modeling

Before testing its psychometric properties, the NGASR scale
will betrandated and culturally adapted fromitsoriginal English
version to Spanish. The NGASR scale was developed by
Cutcliffe and Barker [8] in 2004 and consists of 15 items, of
which each has a score of 1 or 3 points. Variables such as
hopel essness, depressive symptoms, suicidal plans, the grief
process, and a history of previous suicide attempts are scored
with 3 points, while the rest of the variables are scored with 1
point. A final score of 0 to 5 points indicates low suicide risk,
scores of 6 to 8 indicate intermediate suicide risk, scores of 9
to 11 indicate high suicide risk, and scores of >12 indicate a
very high level of suicide risk. These items were designed so
that during interviews, nursing staff can collect the necessary
information for each of the variables (the scale is
heteroadministered).

We will follow the guidelines published by Beaton et al [31],
which divide the processinto thefollowing six steps: trandation,
synthesis, back-trand ation, back-trand ation synthesis, an expert
review of the translated version, and pretesting.

For this purpose, anursing professional expert in mental health
and a bilingual nursing professional will each lead 1 of 2
independent groups that will carry out the trandation and
adaptation process for an initial Spanish version. As such, 2
initial Spanish versions will be developed (Version 1—group A
and Version 1-group B). After comparing the two versions and
in order to reach consensus on the discrepancies, the criteria of
both groupswill be unified, and afinal version of the document

https://www.researchprotocol s.org/2022/9/e39482

will be created in Spanish (ie, the NGASR-Spanish version
[NGASR-SPN]), which will be back-trand ated into English by
an official entity that will certify this process. The
back-translated version (the NGASR-SPN) will be provided to
the original authorsto confirm the accuracy of the instrument.

The NGASR-SPN will be evaluated by 10 menta health
specialist nurses with more than 5 years of experience.

Participantsin the Validation Process

A sample of 165 patients (10 patients for each item on the
NGASR plus 10% to avoid possible losses) who are admitted
to one of the units within La Rioja's mental health network.
These unitswill comprise primary care mental health units, day
hospitals, partial hospitalization units, short stay hospitalization
units, medium stay hospitalization units, and long stay
hospitalization units.

The inclusion criteria for participation in the study will be (1)
people aged over 18 years; (2) patients diagnosed with amental
disorder according to the clinical descriptions and diagnostic
guidelines of the International Classification of Diseases, 11th
Revision [32] and the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition [33]; and (3) patients
undergoing follow-up or treatment in one of the mental health
departments of La Rioja Health Service.

The exclusion criteriawill be (1) civilly incapacitated patients,
(2) patients with cognitive or perceptual impairments, and (3)
patients whose first language is not Spanish.
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The sample size—165 patients—was estimated according to
the criteriafor afactor analysis with aminimum of 10 patients
for each item on the NGASR [34], and another 10% will be
recruited to avoid possible losses.

Data Analysis

The psychometric analyses of the Spanish version of the
NGASR will include tests of the reiability and validity of its
internal structure. The reliability of the scale will be assessed
by exploring internal consistency and cal culating the Cronbach
a coefficient; significance values of .70 or higher will be
accepted asindicators of good internal consistency [35].

The underlying factor structure of the NGASR-SPN scale will
be assessed by performing an exploratory factor analysis. To
assesstherelevance of performing an exploratory factor analysis
on the sample, the Kaiser-Meyer-Olkin measure of sample
adequacy and the Bartlett sphericity statistic will be calculated
beforehand. The adequacy of the sample for these analyseswill
be determined with optimal values for Kaiser-Meyer-Olkin
measure, and in the case of the Barlett test of sphericity, if Pis
<.05 for the null hypothesis of sphericity, the null hypothesis
will berejected to ensure that the correlation matrix is adequate
for obtaining a factor model that is able to properly describe
the data.

Thedatawill be coded and recorded in acomputer format. Data
processing and statistical calculations will be carried out with
the SPSS Statistics software (IBM Corporation) [36].

https://www.researchprotocol s.org/2022/9/e39482
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Ethics Approval

To carry out the validation of the NGASR-SPN scale for the
Spanish population, prior authorization has been requested from
the Ethics Committee for Research on Medicines in La Rioja
(reference number: PI-467). The patients will be informed of
the objectives and methodol ogy of thework, and wewill request
them to provide their free, voluntary, and informed consent.
We will guarantee data confidentiality and use the information
obtained exclusively for research purposes in accordance with
Organic Law 3/2018, of December 5, on the Protection of
Personal Data and Guarantee of Digital Rights [37] and
Regulation (EU) 2016/679 of the European Parliament and of
the Council of 27 April 2016 on the protection of natural persons
with regard to the processing of personal data and on the free
movement of such data [38].

Dissemination

The results obtained in the process of adapting the NGASR to
the Spanish population will be made availableto regional health
services and university centers at the national level by the
Biomedical Research Center of La Rioja, the University of La
Rioja, and Salamanca Biomedical Research Ingtitute. Theresults
will also bedisseminated in congresses of psychiatry and nursing
that recognize and are interested in the health impacts of our
study, as well as scientific journals with national and

international impacts. We will follow the phases described in
Table 1.
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Table 1. Study phases.
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Phases and activities

2021 2022

October November December  January February

Planning

Contact the authors of the instrument

Review the theoretical framework and search for bibliographical references 0

Analysis of the validation process devel oped in other countries
Preparation of an informed consent document for patients
Drafting of adocument for the research ethics committee
Elaboration of research protocol and acceptance by the authors
Research ethics committee authorization

Implementation

Briefing of experts on the trandation process of the tool

Comparison of the versionstrand ated by both groups of experts and consensus

Back-trandlation of the final version by a certified body

Contact the authors to show them the trandated version

Briefing meeting with the nursing professionals who will evaluate the first

translated version in practice

Compilation of the study sample

Statistical analysis

Interpretation of the results obtained

Organization of the data obtained

Elaboration of the discussion and conclusion

Presentation to the authors of the draft and review of contributions

Selection of the most appropriate journal for dissemination
Dissemination

Submission of the work to ajournal of scientific interest

O 0o o o

O 0o o o o

O 0o o o o

Organization of a conference to present the results to the health network

Presentation of the validation process at anational or international congress

of scientific interest

Working meeting on the process: aspects for improvement, strengths, weak- ad

nesses, and opportunities

Results

Participantswill be recruited between April 2022 and December
2022. Our study is expected to conclude in the first quarter of
2023.

Discussion

We believe that the results of our study can help prevent and
manage suicidal behavior in the population, since the use of
validated instruments means providing health professionalswith
reliable and valid tools. Several studies have demonstrated the
robust properties of the NGASR scale in different languages
and cultural environments. However, no study hasvalidated the
NGA SR in Spanish—one of the most widely spoken languages
in the world [30]. With our study, we hope to find the same
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firmness that colleagues have found in other countries in order
to consolidate and promote the use of this assessment tool in
the Spanish population. The scale must first be culturaly
adapted to the environment where it will be used, and then its
psychometric characteristics must be remeasured [39].

Validating this scale in Spanish will provide a standardized
suicide risk assessment instrument that can be used by nursing
staff, be recorded in patients' electronic medical records, and
facilitate assistance and further research studies for preventive
purposes. Asthe NGASR-SPN will be made availableto health
care providersin thefirst line of care, such as nurses, the scale
will be a key tool in the work of any nurse in the Spanish
population. Furthermore, a clear benefit of the validation of
specific instruments in the field of health for a circumscribed
context isthe ability to compare the results obtained with those
of studiesthat are carried out in other countries and usethe same
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instrument. Such validation favors the universality of care, and  evaluation, with the ultimate goal of reducing the prevalence
the NGASR-SPN will result in less variability in nursing of suicidal behaviors.

practices [40,41].

The trandlation of the NGASR scale into Spanish will allow

The magnitude of suicide is a serious public health problem; nursesto perform amore accurate assessment of suiciderisk in
therefore, it is necessary to develop validated tools for its  Spanish-speaking countries, thus contributing to the provision

of interventions aiming to prevent suicidal behaviors.
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Abstract

Background: Sleep disturbances post concussion have been associated with more frequent and severe concussion symptoms
and may contribute to poorer recovery. Cognitive behavioral therapy for insomnia (CBT-1) is an effective trestment for insomnia;
however, it remains unclear if this treatment method is effective in improving sleep outcomes and reducing concomitant
postconcussion symptoms.

Objective: Thehypothesesfor thisstudy arethat (1) CBT-I will improve sleep outcomesand (2) CBT-1 will improve concomitant
postconcussion symptoms.

Methods: In total, 40 individuals who are within =24 weeks of postconcussion injury and have insomnia symptoms will be
enrolled in thisrandomized controlled trial. Participantswill be randomized into either agroup that starts a 6-week CBT-I program
immediately after baseline or awaitlist control group that starts CBT-I following a 6-week waiting period. All participants will
bereassessed 6, 12, and 18 weeks after baseline. Standardized assessments measuring sleep outcomes, postconcussion symptoms,
and mood will be used. Linear regression and t tests will be used for statistical analyses.

Results: Enroliment of 40 participants was completed July 2022, data collection will be completed in November 2022, and
publication of main findingsisanticipated in May 2023. It is anticipated that participants experience reduced insomnia symptoms
and postconcussion symptoms following CBT-1 and these improvements will be retained for at least 12 weeks. Additionally, we
expect to observe a positive correlation between sleep and postconcussion symptom improvement.

Conclusions; Successful completion of this pilot study will allow for a better understanding of the treatment of insomnia and
postconcussion symptoms in individual s following a concussion.

Trial Registration: Clinical Trials.gov NCT04885205; https://clinicaltrials.gov/ct2/show/NCT04885205
International Registered Report Identifier (IRRID): DERR1-10.2196/38608

(JMIR Res Protoc 2022;11(9):€38608) doi:10.2196/38608
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Introduction

Background

Between 1.7 and 3.8 million people in the United States
experience a concussion each year, and the prevalence of
concussions continues to increase [1-3]. A concussion injury
results from a rotational or linear force to the head, neck, or
face, causing injury tothebrain[2,4]. Injuriesfrom aconcussion
result in a number of symptoms termed postconcussion
symptoms [5], which can be categorized into 4 different
domains; somatic, cognitive functioning, mood regularity, and
sleep dysregulation [5].

Sleep dysregulation isarisk factor for prolonged recovery. One
recent systematic review found that poor sleep was predictive
of poor long-term outcomes in the acute phase of concussion
recovery [6], while another systematic review found that poor
sleep in the chronic phase of recovery was associated with poor
cognitive functioning (executive function and working memory)
and emotiona regulation [7]. Currently, it is unknown if
treatment for sleep disturbancesinindividualswith aconcussion
could impact recovery.

The causes of deep disturbances are multifactorial. Axonal
damage that occurs during the concussion injury can result in
dysregulation of the sleep and arousal centers in the brain
[6,8-11]. Furthermore, medication use, new onset or increase
in anxiety or depression, or a change in routine and the sleep
schedule can contribute to sleep disturbances [6,12,13]. Sleep
complaints can be present immediately following a concussion
or within the first few days or weeks following the injury. The
most reported sl eep disturbanceinindividualswith aconcussion,
insomnia, is experienced by nearly 50% of those individuals
[14]. Chronicinsomniais defined as difficulty in falling asleep
or staying asleep 3 or more days aweek for morethan 3 months
[15,16].

Chronicinsomniafollowing aconcussion can result in elevated
plasma levels of neurofilament light (NfL) and tau biomarkers
[17]. Both NfL and tau biomarkers have been associated with
axonal damage, neuronal injury, and neurodegeneration [18].
Additionally, these biomarkers have been associated with
cognitive decline and cognitive impairment [18]. Emerging
research has found higher levels of plasma NfL and tau
biomarkers in individuals with a history of a concussion, who
also have poor sleep [19]. A possible mechanism for why these
biomarkersare elevated could be disruption in the regular sleep
function of metabolic waste clearance through the glymphatic
system [19]. It is hypothesized that by improving seep,
metabolic waste clearance within the glymphatic system will
be enhanced, which could decrease the accumul ation of the NfL
and tau biomarkers.

To assist inimproving insomniasymptoms, cognitive behavioral
therapy for insomnia (CBT-1) is the recommended first-line
treatment. CBT-l consists of a multicomponent program that

https://www.researchprotocol s.org/2022/9/e38608

includes cognitive and behaviora strategies targeted to address
the perpetuating factors of insomnia [20]. CBT-1 is more
effective than pharmaceuticals for long-term treatment of
insomnia[21,22]. Systematic reviews[23,24] and meta-analyses
[25,26] have found that CBT-I hasamediumto large effect size
in various comorbid popul ations and diagnoses. A recent scoping
review reported that cognitive behaviora therapy (CBT)
improved deep efficiency and deep quality and reduced
insomnia symptoms in individuals with traumatic brain injury
of al severities [27]. Furthermore, there was a reduction in
concomitant symptoms, specifically anxiety and depression,
after completion of the sleep intervention [27].

To date, only one study has evaluated the use of CBT-1 in
individual swho sustained aconcussion [28]. The main findings
from this study (n=24) indicated that CBT- | improved insomnia
symptomsand sleep quality and decreased dysfunctional beliefs
about dsleep in adolescents but did not improve anxiety,
depression, and postconcussion symptoms following CBT-I.
However, a small sample size limits the interpretation of these
results. Therefore, an adequately powered clinical tria isneeded
to evaluate if CBT-I enhances sleep outcomes in people with a
concussion and impacts the recovery process.

Objectives and Hypotheses

Aim 1: To Assessthe Therapeutic Effect of CBT-1 in

I ndividuals With a Subacute Concussion and Symptoms
of Insomnia on Sleep Outcomes

We hypothesize that CBT-I will result in a greater magnitude
of change in insomnia severity and sleep quality compared to
the waitlist control (WLC). Furthermore, we hypothesize that
the magnitude of changein insomnia severity and sleep quality
will be maintained for 12 weeks following CBT-I.

Aim 2: To Assess the Therapeutic Effect of CBT-1 in

I ndividualsWith a Subacute Concussion and Symptoms
of Insomnia on the Severity and Number of
Postconcussion Symptoms, Anxiety, and Depression
We hypothesize that CBT-1 will result in a greater magnitude
of change in the severity and number of postconcussion
symptoms, anxiety, and depression compared to the WLC.

Aim 3: To Evaluate the Relationship Between

I mprovement in Sleep Outcomes and Postconcussion
Symptoms

We hypothesize that improvement in insomnia severity will be
positively associated with reductionsin the severity and number
of postconcussion symptoms.

Exploratory Aim: To Evaluate the Therapeutic Effect
of CBT-I in Individuals With a Subacute Concussion
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and Symptoms of |nsomnia on Levels of NfL and p-tau
Biomarkers.

We hypothesize that there will be a significant reduction in
plasma NfL and p-tau levels from baseline to post CBT-I.

Methods

Study Overview

The proposed study is a delayed-start randomized controlled
trial of 6 weeksof CBT-I among individualswith aconcussion,

Ludwig et a

aged 18-64 years old (n=40; Figure 1). Individuals who meet
the inclusion criteria (Textbox 1) will be randomized into 2
groups. ThefirstisaCBT-I initial group (CBT-I initial; n=20),
whichwill start the CBT-1 intervention directly after completing
the baseline assessment. The second group is the WLC group
(n=20), which will start the CBT-I intervention 6 weeks after
the baseline assessment. The final 6 weeks for all participants,
regardless of group assignment, will include participation in
typica activities such as maintaining employment status, family
roles, etc.

Figure 1. Study flowchart. CBT-I: cognitive behavioral therapy for insomnia.
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Textbox 1. Inclusion and exclusion criteria.

Ludwig et a

Inclusion criteria:
« Aged18to 64 years

o  Within 24 weeks of concussion injury

. Sdf-report difficulty falling asleep, maintaining sleep, or waking up too early at least 3 nights per week since injury
«  Scoreof 210 on the Insomnia Severity Index to indicate clinical insomnia[29]

«  Score of 217 on the Mini-Mental State Examination-Telephone questionnaire [30]

Exclusion criteria:

«  Known untreated sleep disorder (such as sleep apnea, restless leg syndrome, circadian rhythm disorder, hypersomnia, or parasomnias)
« Increased risk obstructive sleep apnea (score=3 on the snoring, tiredness, observed apnea, high BP, BMI, age, neck circumference, and male

gender questionnaire) [31,32]

« Increased risk of restless leg syndrome on the Restless Leg Syndrome Diagnosis Index [33]

o Increased risk of circadian rhythm sleep-wake disorder [34]
o Increased risk of parasomnia[34]

« Active abuse or history (up to 2 years) of acohol or drug dependence as defined by the Diagnostic and Statistical Manual of Mental Disorders,

Fifth Edition criteria [35]

«  Severe mental illness such as schizophrenia or bipolar disorder

«  Score of >29 on the Beck Depression Inventory or indication of suicidality (response of “2" or “3” to item 9) [36]

«  History of diagnosed nervous system disorders other than concussion (such as multiple sclerosis, Parkinson disease, or stroke)

«  Currently worksin anight shift

Ethical Consider ations

This study was approved by the institutional review board at
the University of Kansas Medical Center (STUDY 00146439)
and was conducted in accordance with the ethical standards of
the Helsinki Declaration.

Recruitment

Recruitment will primarily be carried out through physician
referral at the concussion management clinic at the University
of Kansas Medica Center (KUMC). Potential participantswill
aso be contacted through the KUMC Heron Data
Repository/Pioneers participant registry [37]—a registry of
patientsfrom the University of Kansas Health System who have
given consent to be contacted for potential research. If the
number of participants cannot be reached through these primary
methods, participants will be sought from other concussion
clinics in the Kansas City area, in community support groups,
and through social media.

Screening Procedures

Individuals will undergo a 2-step screening process. The first
portion will consist of a standard telephone screening, which
includes a review of the inclusion and exclusion criteria
(Textbox 1); Insomnia Severity Index (ISl) [29] to assess
insomniasymptom severity; snoring, tiredness, observed apnes,
high BP, BMI, age, neck circumference, and male gender
guestionnaire to assessrisk of sleep apnea[31,32]; the Restless
Leg Syndrome-Diagnostic Index to assess for risk of restless
leg syndrome [33]; and the Clinical Interview for Sleep
Disorders-Revised [34] questionnaire to assess for circadian
rhythm disorders, nightmare disorder, night terror disorder, and
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REM deep behavior disorders. The Mini-Mental State
Examination Telephone [30,38] will be administered for a
cognition screen for informed consent purposes. The second
step to the screening process will be to administer the Beck
Depression Inventory (BDI) [36] by emailing the potential
participant a link to complete the BDI using the Research
Electronic Data Capture (REDCap) database [39,40]. The
principal investigator, RL, will review the completed BDI to
ensure digihility. If participants are eligible, alink to complete
the consent process via REDCap will be emailed to each
prospective participant. After the consent processis compl eted,
the participant will be emailed a link to complete the baseline
assessments.

Assessments

Overview

The baseline assessments will be sent via a REDCap survey
within 2 days of the main consent completion. The baseline
evaluation will consist of demographic information collection
and a completion of questionnaires to assess sleep outcomes,
postconcussion symptoms, and mood.

Demographics

Thefollowing demographic datawill be collected via self-report
during baseline assessment: sex, education level, ethnicity, race,
marital status, number of physician-diagnosed concussions,
mechanism of concussion injury, list of current medications
and dosage of those medications, list of health care services
currently receiving, and a question asking if insomnia started
before or after the concussion injury.
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Sleep Questionnaires

ThelSl [29] isavalid and reliable measure of insomnia severity
that consists of 7 questions, each rated on a scale of 0-4. The
range of scores on the I1S| is 0-28; a score of =10 suggests
clinical insomnia[41]. The ISl completed at screening will be
considered the baseline S| score.

The Pittsburgh Sleep Quality Index (PSQI) will be used to assess
quality of sleep [42]. Scores range from 0-21, with a higher
score indicating lower quality of sleep. A global score of > 5
indicates poor sleep quality.

Postconcussion Symptom Severity Questionnaires

Postconcussion symptom severity and the number of symptoms
will be assessed using the Post-Concussion Symptom Scale
(PCSS) [43]. The severity of 22 concussion-related symptoms
isassessed on aLikert scale ranging 0-6 with 0="no symptom”
and 6="extreme symptom” [44]. A score of 132 isthe maximum,
indicating that all symptoms are severe [44]. The number of
postconcussion symptoms will be assessed by counting the
number of symptoms that the participant identified as having a
severity of 1 or higher on the PCSS. A score of a 1 indicates
that the symptom is mild but still noticeable.

Mood Questionnaires

The BDI [36] assessment will be used to assess the level of
depression. The tool consists of 21 items that are scored on a
Likert scale of 0-3 with 0="no change in symptom” and
3="severe change in symptom.” Scores range from minimal
depression (0-13), mild depression (14-19), moderate depression
(20-28), and severe depression (>29).

The BDI completed during screening will yield the baseline
BDI score. The Beck Anxiety Inventory (BAI) [45] assessment
will be used to assess the level of anxiety. The tool consists of
21 itemsthat are scored on a Likert scale of 1-3 with 0="not at
all” and 3="severely.” Scoresrange from minimal anxiety (0-7),
mild anxiety (8-15), moderate anxiety (16-25), and severe
anxiety (>30).

Blood Plasma Biomarkers

Blood plasma biomarkers will be assessed at baseline for all
individuals enrolled and within 1 week of completing the CBT-I
intervention. A trained phlebotomist will draw blood (~10 mL)
into a vacutainer tube containing EDTA as an anticoagulant.
The EDTA tubewill then be inverted several timesto mix prior
to centrifugation at 1500 g for 10 minutes at 4 °C. After
processing, plasmawill be transferred into aliquots and stored
at —80 °C until analysis. NfL and p-tau analysiswill use Single
Molecule Array analytics (Quanterix).

Reassessments

Reassessments will occur 6, 12, and 18 weeks following
baseline. Participants will update their current medications and
health care services. Additionally, sleep questionnaires,
concussion symptoms, and mood questionnaires completed
during baseline will be completed at reassessments.
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Randomization

Following the baseline assessment, participants will be
randomized to either the CBT-I initid group (n=20) or the
CBT-I WLC group (n=20; Figure 1). A randomization list was
developed using SPSS[46]. Participantsare not blinded to their
group assignment. One researcher (RL) is providing the
treatment for this study and is not blinded to group allocation.
Questionnaires are sent to participants via REDCap, and
participants will be able to answer the questionnaires on their
own time and in their own environment. The same researcher
(RL) is also performing data analyses for this study.

The CBT-l Intervention

Overview

The CBT-I program isa6-week, in-person, one-on-one program
conducted by RL, a trained CBT-I provider, and with
consultation from a Diplomate in Behavioral Sleep Medicine.
The CBT-1 will be delivered remotely over a Health Insurance
Portability and Accountability Act—compliant teleconference
service (Zoom) or viatelephone. A standardized CBT-I program
will be used [47]. Participants will be given a deep log to
maintain throughout the course of the 6-week intervention. The
sleep log will be used to tailor the intervention and to monitor
adherenceto theintervention for each participant. Each weekly
session will start with a discussion on the previous week of
sleep, review of the deep diary, and the prior week’sgoals. The
general session outlinesare asfollowswith each session lasting
approximately 45-60 minutes.

Session 1

This session involves gaining a qualitative sleep history,
establishing atreatment plan, establishing a sleep schedule and
stimulus control, collaborating on strategies for how to stay
awaketo the prescribed bedtime and what to do if the participant

wakes up in the middle of the night, and discussing healthy
sleep practices as they relate to a concussion.

Session 2

This session involves reviewing the concepts of circadian
rhythm and stimulus control, asking about adherence with
possible adjustment to sleep compression bedtime and wake
times, and introducing the relaxation techniques of
diaphragmatic breathing and deep breathing and their application
in daily living.

Session 3

This session involves reinforcing concepts of the circadian
rhythm and stimulus control, continuing to monitor the
prescribed sleep compression bedtime and waketime, adjusting
bedtimes and wake times accordingly, and introducing the

relaxation technique of mindfulnessand its applicationin daily
living.

Session 4

This session involves continuing to reinforce the ideas of
circadian rhythm and stimulus control while monitoring the

prescribed sl eep compression bedtime and waketime, adjusting
bedtimes and wake times accordingly, and introducing the
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relaxation technique of progressive muscle relaxation and its
application in daily living.

Session 5

This session involves discussing negative sleep beliefs or
reinforcing a relaxation technique from previous sessions.

Session 6
This on involves discussing the sleep log and determining
if adjustments are needed to the sleep schedule, reviewing the

prior week’'s goals, assessing global treatment gains, and
discussing relapse prevention.

WLC Activities

During the wait period portion, the WLC group will be
encouraged to continue participation in their typical activities
including employment, appointments, and personal schedule.
After the 6-week wait period, the WL C group will receive the
full CBT-I intervention.

Statistical Analysis

Sample Size

For this study’s power analysis, the effect size is set at 0.8,
which is based on a prior study that had large effect sizes on
insomnia (0.8) [28]. The SD isset at 1 and the a is set at .05.
Therefore, the required sample sizeis 32 participants, which is
anticipated on the basis of clinical experiencethat 10%-25% of
participants will drop out of the study so an additional 8
participants will be enrolled; thus, 40 participants will be
enrolled for a total of 20 participants in each group.
Intention-to-treat analyses will be used; hence, in the event of
a participant dropping out after randomization, the data from
their last assessment will be carried forward to the reassessment
[48].

Statistical Approach

Aim 1: To Assessthe Therapeutic Effect of CBT-1 in
Individuals With a Subacute Concussion on Insomnia
Symptoms and Sleep Quality

Anindependent samplest test will be used to determineif there
isasignificant difference in percent changein the ISI (primary
outcome) and PSQI between the CBT-1 and the WL C conditions.
To assess maintenance for each group, paired t testswill be used
to determine if there isasignificant difference at the following
time points. from the reassessment following CBT-I
(reassessment 1 for the CBT-I group; reassessment 2 for the
WLC group) to the immediate reassessment following the
typical activities period (reassessment 2 for the CBT-I initial
group; reassessment 3 for the WLC group), and from
reassessment following CBT-I to delayed reassessment
(reassessment 1 to reassessment 3 for CBT-I group). The
percentage of participants who meet the minimal clinically
important difference (MCID) will also be reported (7 pointsfor
the ISI [36] and 3 points for the PSQI [39]). In the event that
the data do not meet the assumptions for parametric t tests,
nonparametric tests (Mann-Whitney U test for independent
sampl es, and Wilcoxon signed rank test for paired samples) will
be used.
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Aim 2: To Assessthe Therapeutic Effect of CBT-1 in
Individuals With a Subacute Concussion on the Severity
and Number of Postconcussion Symptoms, Anxiety, and
Depression

Anindependent samplest test will be used to determineif there
isasignificant differencein percent change for the PCSS, BAI,
and BDI between the CBT-I condition and the WL C group. To
assess maintenance, paired samples t tests will be used to
determineif thereisasignificant difference from the following
time points. from the reassessment following CBT-I
(reassessment 1 for the CBT-I group; reassessment 2 for the
WLC group) to the immediate reassessment following the
typical activities period (reassessment 2 for the CBT-I Initial
group; reassessment 3 for the WL C group), or from reassessment
following CBT-I to delayed reassessment (reassessment 1 to
reassessment 3 for the CBT-l group). The percentage of
participants who meet the MCID criteriafor each outcome will
be reported (12 points for the PCSS, 4 points for the total
number of symptoms on the PCSS, 4 points on the BAI, and 5
Points on the BDI [40,45,46]). In the event that the data do not
meet the assumptionsfor parametric t tests, nonparametric tests
(Mann-Whitney U test for independent samples and Wilcoxon
signed rank test for paired samples) will be used.

Aim 3: To Evaluatethe Relationship Between | mprovement
in Sleep Outcomes and Postconcussion Symptoms

Two simple linear regressions will be run to evaluate the
relationship between improvement in sleep outcomes and
postconcussion symptoms. The first ssimple linear regression
will determine if change in ISl from preintervention to
postintervention stages (predictor variable) will predict changes
in postconcussion severity (dependent variable). The second
simplelinear regression will determineif changeinthelS| from
preintervention to postintervention stages (predictor variable)
will predict changesin the number of postconcussion symptoms
(dependent variable). If there are significant differences at
baselinein age, gender, medication use, number of concussions,
and receiving other services between the two groups, the
variables will be entered into the model as a covariate, and the
2 modelswill bererun.

Exploratory Aim: To Evaluate the Therapeutic Effect of
CBT-I in Individuals With a Subacute Concussion and
Symptoms of Insomnia on Levels of NfL and p-Tau
Biomarkers

Paired samples t tests will be used to determine if there is a
significant change in NfL and p-tau plasma levels before and
after the CBT-I intervention. In the event that the data do not
meet the assumptionsfor parametric t tests, nonparametric tests
(Mann-Whitney U test for independent samples and Wilcoxon
signed rank test for paired samples) will be used.

Results

Enrollment of 40 participants was completed in July 2022, data
collection is anticipated to be completed in November 2022,
and publication of main findings is anticipated in May 2023.
After final data analysis and writing of the results, the
manuscripts will be submitted to appropriate journas for
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dissemination. It is expected that participantsin this study will
experience a reduction in insomnia symptoms and an increase
in deep quality after CBT-I, and these improvements in
insomniasymptomsand sleep quality will beretained following
theintervention. Additionaly, it isexpected that the therapeutic
effect of CBT-1 will result in animprovement in postconcussion
symptom severity and the number of symptoms. |mprovement
in insomnia severity will predict improvement in the severity
and number of postconcussion symptoms. It is also anticipated
that there will be a reduction in plasma NfL and p-tau levels
following the CBT-1 intervention.

Discussion

Expected Findings

It isanticipated that individuals who complete CBT-I will have
improved sleep outcomes as well as reduced postconcussion
symptoms. Additionally, it is anticipated CBT-I will reduce
NfL and p-tau levels. This study may modify the traditional
approach to postconcussion care by asserting that insomniacan
be resolved by CBT-lI and that improvement in insomnia
symptoms is associated with improvement in postconcussion
symptoms. The use of CBT-I in individuals with a concussion
isrelatively novel asthereis currently only one published pilot
randomized controlled trial [28]. Additionally, the biomarker
substudy will provide valuable insightsinto the mechanisms of
how dleep assistsin neuronal recovery. Thisstudy provides both
a mechanistic and clinical perspective for the treatment of
individuals with postconcussion symptoms.

The number and severity of symptoms following a concussion
vary among individuals [49,50,51,52]. In the majority of
concussion cases, 80%-90% of individual s experience symptom
resolution between 1 and 3 weeks post injury [1,4,5,53].
However, for the remaining 10%-15% of concussion cases,
symptoms persist for months to years post injury [54-57].
Combined, approximately 50% of individuals recovering from
a concussion have insomnia symptoms [14], and 10%-15% of
people have prolonged recovery. Therefore, there is a high
percentage of individuals who would benefit from standard use
of CBT-I to resolve their insomniasymptoms and mitigate their
postconcussion symptoms.

This study also offers apotential insight into the mechanism of
how improvement in sleep assistsin neuronal recovery and the
possible prevention of neurodegeneration. One marker for
recovery could bethe presence of NfL in p-tau asthese markers
are associated with neurona injury and neurodegeneration.
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Further exploration of the presence of these biomarkers may
provide valuable information on how significant symptoms of
insomnia affect recovery and how those biomarker levels
respond with improvement in deep following CBT-I
intervention.

Anticipated Limitations

Potential limitations related to the treatment response are as
follows. Firgt, it is unknown how each participant will respond
to the CBT-I treatment with their current symptom burden.
Enrolling participants who are within at least 4 weeks of their
concussion wasto obtain individualswho haverelatively stable
symptoms at the time of enrollment. Second, medication use
and dosage may affect the treatment response to the CBT-I
intervention. Therefore, information on medication will be
collected at baseline and at reassessments to be included in
statistical analysis if indicated. Third, participants will
potentially be receiving care from other health care providers,
which could impact the interpretation of the results. Therefore,
information on type of servicesbeing received will be collected
at baseline and at reassessments to be included in statistical
analysisif indicated.

Another potential limitation to thisstudy isattrition. Theattrition
rate was 20% in one study evaluating CBT-I in adol escentswith
aconcussion [28]. A 20% attrition rate was also observed in a
cognitive behavioral intervention study on adultswho have had
aconcussion [58]. To account for attrition, we will overenroll
by 20% in this study. To help with retention, study procedures
and time commitment will be clearly articulated to potential
participants and reinforced during the course of the study.
Furthermore, individuals in the WLC will be contacted by
telephonein the middle of their 6-week waiting period to remind
them of their upcoming CBT-l sessions and to maintain
connection and interest.

Conclusions

Insomniais the most common sleep disturbancein individuals
recovering from aconcussion. Thisstudy isthefirst randomized
control trial to evaluate if CBT-1 improves sleep outcomes and
postconcussion symptoms. Potential results from this study
could indicate that improvement in sleep may improve
postconcussion symptoms—this could beinsightful researchto
improve both clinical care and progress clinical research in the
concussion community. Future studies need to continue to
evaluate (1) the mechanistic response to improvement in sleep
and (2) the relationship between improved sleep and improved
recovery from postconcussion symptoms.
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Abstract

Background: The COVID-19 pandemic has had drastic consequences on everyday life in nursing homes. Limited personnel
resources and modified hygiene and safety measures (eg, no external exercise instructors, no group settings) have often led to
interrupted physical exercisetreatments. Asaconseguence, people with dementia benefiting from individualized exercise programs
are affected by the pandemic’s impact.

Objective: Our god isto develop an easily applicable maobile application (Individualized Cognitive and Physical Exercise
[InCoPE] app) alowing nursing assi stantsto test cognitive function and physical performance and subsequently train people with
dementia through a multidomain, individualized exercise program.

Methods: We will evaluate the usability and effectiveness of the INCoPE-App by applying a mixed method design. Nursing
assistants will use the InCoPE-App for 18 weeks to assess the cognitive function and physical performance of 44 people with
dementia every 3 weeks and apply the individualized exercise program. We will record overall usability using questionnaires
(eg, Post-Study System Usability and ISONORM 9241/10), log events, and interviews. Perceived hedonic and pragmatic quality
will be assessed using the AttrakDiff questionnaire. Effectiveness will be evaluated by considering changes in quality of life as
well as cognitive function and physical performance between before and after the program.

Results: Enrollment into the study will be completed in the first half of 2022. We expect an improvement in the quality of life
of people with dementia accompanied by improvements in cognitive function and physical performance. The usability of the
INCoPE-App is expected to be rated well by nursing assistants.

Conclusions: To date, thereis no scientifically evaluated app available that enables nursing assi stants without expertise in sports
science to deliver an individualized exercise program among people with dementia. A highly usable and effective INCoPE-App
allows nursing assistants to test cognitive function and physical performance of people with dementia and, based thereon, select
and deliver an appropriate individualized exercise program based on the cognitive and physical status of an individual, evenin
times of a pandemic.

Trial Registration: German Register of Clinical Trials DRK S00024069;
https://www.drks.de/drks_web/navigate.do?navigationld=tria.HTML& TRIAL_| D=DRK S00024069

International Registered Report Identifier (IRRID): DERR1-10.2196/36247

(JMIR Res Protoc 2022;11(9):€36247) doi:10.2196/36247
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Introduction

The COVID-19 pandemic has had drastic consequences for all
areas of everyday life. In many nursing homes, routine processes
had to be changed. Some activities and treatments were reduced
or, in areas, canceled. Hygiene and safety measures (eg, no
external exerciseingtructors, no group settings) and theincreased
workload for nursing assistants led to suspending physical
exercise programs and activities, especialy when delivered in
a group setting. The potential consequences for nursing home
residents include reduced general activity accompanied by
decrease in cognitive function and physical performance and a
considerablelossof anindividual’s quality of life. Furthermore,
these COV I D-19-induced changes may al so have an economic
impact and may increase care expensesin the long term.

Dementiais present in up to 50% of nursing homeresidents[1].
Theclinical symptoms of this neurodegenerative diseaseinclude,
but are not restricted to, decreased cognitive skills and reduced
physical performance (eg, balance and mobility) [2,3]. Many
people with dementia experience a rapid progression of the
disease [1]. Thus, people with dementia might be seriously
affected by COVID-19-induced reduction of physical or
mentally stimulating activities and similar treatments (eg,
physiotherapy, ergo therapy, socia interactions) in nursing
homes.

Inlight of the absence of medication to cure dementia, physical
activity is one of the major nonpharmacological interventions
that has become very important in treating people with dementia.
Previous reviews have mainly reported positive effects of
physical activity on cognitive but also physical outcomes in
people with dementia [4-8]. However, conclusive evidence is
still lacking, mainly due to limited numbers of high-quality
studies and large heterogeneity in methods and exercise program
parameters (eg, scope, duration, intensity, contents, settings).
Of note, an individual's prior exercise experiences and
preferences may also contribute to the success of an intervention.
These factors, combined with the older age of people with
dementia as well as the different stages and degrees of
impairment, result in the highly heterogeneous samples often
found in research studies. To €licit the potential effects of
physical activity interventionsin peoplewith dementia, we have
previously argued that individualization of the exercise program
may thus be crucia [9]. To the best of our knowledge,
individualized exercise programs are not sufficiently included
in routines of nursing homes, and optimal or successful ways
of distribution have not been reported in prior research studies.

Fundamental changes in health practice are driven by recent
developments in interactive health technologies that promote
health and manage illness [10]. These technologies have been
reported to elicit beneficial health outcomes in various settings
(eg, physical activity coaching app for breast cancer [11],
Partners in School Asthma Management for inner-city
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elementary school children [12]). The number of digital health
apps has increased exponentially, whereas the number of
publications addressing their usability evaluation has remained
a alow level [13]. There is still a lack of reports on the
development and usability processes during app devel opment
indigita health settings. More than 95% of apps avail able today
have not been scientifically tested, and the limited number of
controlled trials of mobile technology interventions reported
only modest effects [14]. However, usability is a crucia
component of good practice in the development of digital apps
[15]. End users needsare particularly important in digital health
applications to ensure that individuals affected by any health
issue can use the intervention appropriately, which may in turn
lead to greater acceptance and thus efficiency of theintervention
[16]. The ISO standard 9241-11 defines usability as the extent
to which a product can be used to achieve the specified goals
with effectiveness, efficiency, and satisfaction [17]. Another
standard on software quality, | SO 25010, includes attributes for
usability such as understandability, learnability, operability,
and attractiveness [18].

Our team will develop a tablet-based mobile app aimed at
supporting nursing assistants to (1) test the cognitive function
and physical performance of people with dementia and (2)
subsequently train people with dementia. The training is a
multidomain, individualized exercise program that will be
adjusted to the individual’s current physical and cognitive
performance with the focus of improving physical and cognitive
performance in the short and long term. In times of COVID-19,
this is a novel and innovative approach that allows nursing
homes to maintain a physical activity routine while complying
with hygiene and safety measures, as no externa exercise
instructor is needed. The individualization approach used in
this study in combination with the direct applicability in the
setting of nursing homesis promising in terms of the individual
benefit of the exercise program on physical and cognitive
performance as well as quality of life. The aim of the present
study is to evaluate the usability and effectiveness of the
individualized exercise program provided by the Individualized
Cognitive and Physical Exercise (InCoPE)-App.

Methods

Study Design

This study combines the evaluation of the usability of the
InCoPE-App with the effectiveness of the individualized
exercise program concerning cognitive function, physical
performance, and quality of life. Thus, amixed methodsdesign
with different methodological components will be used. The
evaluation of the usability and effectiveness of the InCoPE-App
will be based on the use of the app for a duration of 18 weeks
in anursing home setting. This approach represents afield study
and will be carried out as a cluster-randomized controlled trial
in which the InCope-App will be used with people with
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dementiaand theindividualized, multidomain exercise program
will be delivered by nursing assistants with the help of the app.
The nursing homeswill be cluster randomized, and each nursing
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assistant will subsequently recruit at least 2 people with
dementia (see Figure 1).

Figure 1. Flow of participants. InCoPE: Individuaized Cognitive and Physical Exercise.

First sample

Nursing assistants
(n=22)

Second sample

Pre-assessment, included participants with written
consent and medical clearance (n=44)

l

18-week use of the
INCoPE-App
(n=11, testing and
training of participants
of the intervention
group;
n=11 testing of
participants the
control group)

v

J'—{ Cluster randomization }—l

Intervention group ‘ Control group

18-week individualized, 18-week conventional
multidomain intervention, treatment,

with assessments with assessments
every 3 weeks every 3 weeks

l |

Usability evaluation |

Postassessment, included participants
(except possibly deceased participants)

Ethical Approval

The study is conducted in accordance with the Declaration of
Helsinki. The study was approved by the Ethics Committee of
the Karlsruhe Ingtitute of Technology (Karlsruhe, Germany).

Participants

To evaluate the InCoPE-App in terms of usability and
effectiveness, 2 different study samplesarerequired (see Figure
1). The first sample will include the future users of the
INnCoPE-App (ie, nursing assistants). To thisend, initial contact
will be established through the heads of care facilities in
southwestern Germany who suggest potentially interested
nursing assistants, who will subsequently receive detailed
information about the aims and the content of the study. The
following inclusion criteriamust be fulfilled: (1) willingnessto
participate in the training to familiarize themselves with the
INCoPE app, (2) command of the German language as the
INCoPE-App is only available in German at this time, and (3)
employment at the nursing homefor at least 18 weeks. External
employees (eg, physical therapists) will be excluded.

The second sample will include participants with primary
dementia living in nursing homes. This sample will be drawn
to evaluate usability and trends toward the effectiveness of the
individualized exercise program as delivered by the InCoPE
app. Participants in the second sample will be selected by
nursing assistants. Before entering the study, written consent
by participants or their legal guardians will be obtained. Prior
to theintervention, aclearance certificate from the participant’s
genera practitioner will be collected, which will also include
information about the dementia diagnosis and other pertinent
information such as medication intake and comorbidities.
Additional inclusion criteriaare (1) Alzheimer disease, vascular
dementia, or other primary dementia; (2) mild to moderate stage
of dementia(Mini-Mental State Examination [MM SE]: 10-24);
(3) age older than 65 years; and (4) walking ability of at least
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10 meters with or without a walking aid. Exclusion criteria
include (1) secondary dementia, (2) other severe cognitive
impairments, (3) other severe neurological conditions, (4) other
severe acute diseases, and (5) severe motor impairments.

Intervention

Theindividualized exercise program for people with dementia
is based on earlier work by this research group and includes a
combination of cognitive and physical exercises [19]. The
included exerciseswere further differentiated to ensure ahigher
degree of individualization following the idea of individualized
medicine[20]. Theindividualized exercise program is embedded
inthe InCoPE-App, which will be utilized by nursing assistants.
The InCoPE-App will beinstalled on atablet device (Android),
and nursing assistants will be trained in the appropriate use of
the app in order to test and instruct people with dementia. The
training comprisestheoretica online modulesfor self-study (eg,
theoretical basics of physical exercise with people with
dementia, objective testing of physica and cognitive
performance in people with dementia, first steps with the
INnCoPE-App) and 2 face-to-face meetings (between project
members or research staff and nursing assistants) for the usage
of the InCoPE-App. The InCoPE-App contains detailed
photographic materials and descriptions to offer visual support
in the execution of the proposed tests and exercises.

The tests assessing motor and cognitive performance included
in the INCoPE-App are based on published recommendations
and were used with people with dementia before [21,22]. On
the basis of cluster analysis in a large sample of people with
dementiawho participated in our group’s previous randomized
controlled trial [19], we identified 4 homogeneous subgroups
of people with dementia [23] who were also considered when
we designed the InCoPE-App: participants with (1)
bel ow-average motor and cognitive performance, (2) average
cognitive performance and above-average motor performance,
(3) above-average cognitive and motor performance, and (4)
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above-average cognitive performance and bel ow-average motor
performance. The initial testing of physical and cognitive
performance included in the InCoPE-App will be used to
determine whether an individual belongs to cluster 1, 2, 3, or
4. Testing will be repeated every 3 weeks during the 18-week
intervention period to allow the InCoPE-App to regularly adjust
theduration, intensity, and contents of the cognitive and physical
exercises based on the individual’s needs. We anticipate that
the desired physical and cognitive adaptation to the exercise
program will be achieved by gradually increasing exercise
difficulty and intensity (eg, number of repetitions).

For each individual, the content of the individualized exercise
program will vary based on the cluster categorization. For
example, apersonin cluster 1 will receive recommendationsto
complete exercises that focus on increasing balance, mobility,
and strength as well as cognitive stimulation. In contrast, a
person in cluster 4 will likely undergo exercise with a more
pronounced focus on balance, mobility, or strength regardless
of the degree of cognitive stimulation. Furthermore, promotion

Table 1. Primary outcomes.
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of enduranceis part of every training on. Thedifferentiation
of each exercise is regulated via several degrees of difficulty
and intensity. Moreover, additional cognitiveinput issubdivided
into 3 levelsof difficulty. Training sessionswill take placetwice
per week on nonconsecutive days for 60 minutes. These 60
minutes are divided into aritualized warm-up, first combination
of exercises, short break with ritualized exercises for balance,
second combination of exercises, and cooldown. Pure training
duration will be about 40 minutes. The ritualization of training
sequenceswill give the people with dementiaa sense of security.

Outcomes

Primary Outcomes

The primary outcomes were defined along the overall aim to
evaluate the usability and effectiveness of the individualized
exercise program delivered via the InCoPE-App. In Table 1,
the questionnaires and measures for usability, quality of life,
and overall cognition as well as methods to evaluate executive
function and physical performance are listed.

Dimensions Assessments Pre Post Implemented in
theInCoPE2-App
Overall usability Post-Study System Usability Questionnaire (PSSUQ) version No Yes No
3[24]
Overall usability ISONORM, aquestionnaire that operationalizesthe 7 criteria  No Yes No
of EN 1SO 9241-10 [25]
Perceived hedonic and pragmatic quality ~ AttrakDiff 2 [26] No Yes No
Quiality of life German Quality of Life-Alzheimer’s Disease (QOL-AD) [27] Yes Yes No
Global cognition Mini-Mental State Examination Test (MMSE) [28] Yes Yes Yes
Executive function Digit span [29] Yes Yes Yes
Mobility Timed Up & Go (TUG) test [30] Yes Yes Yes
Mobility 6-meter walking test (6BMWT) [31] Yes Yes Yes
Function and strength of lower limbs Modified 30-second chair stand test (CST) [32] Yes Yes Yes
Balance Frailty and Injuries: Cooperative Studies of Intervention Yes Yes Yes

Techniques-subtest 4 (FICSIT-4) [33]

3 nCoPE: Individualized Cognitive and Physical Exercise.

Each nursing assistant will use the app to deliver the
individualized exercise program within the 18-week intervention
to 2 peoplewith dementia. The overall usability will be assessed
after the intervention using the Post-Study System Usability
Questionnaire (PSSUQ) [24]. The PSSUQ gives insight into
user satisfaction with a system (eg, system usefulness,
information quality, and interface quality). This questionnaire
can be considered a useful tool for field studies [24]. We will
use PSSUQ version 3, which is comprised of 19 items such as
system usefulness, information quality, and interface quality
rated on a 7-point Likert scale (1: strongly agreeto 7: strongly
disagree) [24,34]. Furthermore, usability will be assessed using
the ISONORM questionnaire [25], which covers the
implementation of the 7 defined criteria based on the
International Ergonomics Standard DIN EN SO 9241-110.
This questionnaire operationalizes the 7 criteria of the EN 1SO
9241-10 and was developed to evaluate software devel opment
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[35]. The completion of the questionnaire takes 10 minutes, and
bipolar statements from 35 items are assessed using a 7-point
Likert scale (1: very negative to 7: very positive) [35]. The
perceived hedonic and pragmatic quality of the InCoPE-App
will be assessed using the AttrakDiff 2 questionnaire [26]. This
guestionnaire evaluates the participants perceptions of the
InCoPE-App by means of semantic differentials.

Examination of the effects of the InCoPE-App on physical and
cognitive performance in people with dementia will be
determined based on thelisted variablesin Table 1. The primary
outcomes will be assessed before and after the 18-week
intervention. To assess quality of life, the 13-item
caregiver-administered version of Quality of Life-Alzheimer’s
Disease (QOL-AD) [27] will be applied. The QOL-AD is a
valid and reliable tool (internal reliability, a=0.88-0.89;
test-retest reliability for caregivers, 0.92) [27]. Global cognition
will be assessed with the MM SE [28]. The questionnaire will
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beimplementedin the INCoPE-App. The MM SE easily assesses
7 areas of cognitive function, with sufficient test-retest reliability
(0.80-0.95) [28,36]. To assess executive function, the Digit
Span Test [29] will be administered. The Digit Span Test
consists of 2 parts: forward and backward. Participants will be
asked to repeat a sequence of 3 to 9 digits forward and of 2 to
8 digits backward. The InCoPE-App will be used to document
the given answers. The Digit Span is a reliable and valid test

[37].

The Timed Up & Go (TUG) test will be conducted by asking
participants to rise from a chair, walk 3 meters, turn around,
and then go back and sit down again on the chair [30]. Nursing
stantswill instruct participantswhile using the InCoPE-App
to assess the time taken by each participant. Time is measured
fromtheinitial impulseto stand up until participants are seated
again. Everyday walking aids are allowed. For the 6-meter walk
test (BMWT) [31], participants will be asked to walk from one
side of theroom to the other side, where the distance of 6 meters
will be marked using start and finish lines on the floor. When
participants crossthese lines, the time required to walk 6 meters
will be measured using the InCoPE-App. Infront of the starting
line and behind the finish line, participants will have about 2
metersfor accel eration and deceleration. If needed, participants
are alowed to use their walking aids. Strength and function of
lower limbswill be assessed using the modified 30-second chair
stand test (30s CST). For the modified 30s CST, participants
will be asked to stand up from a chair (height 46 centimeters,
with armrests) as often as possible for 30 seconds. The modified
version allows the use of armrests [32], which is essential for
the majority of older adults with dementia to safely perform
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this test. While testing lower extremities, no walking aids are
allowed. Static balancewill be determined using the Frailty and
Injuries: Cooperative Studies of Intervention Techniques- subtest
4 (FICSIT-4) [33], in which participants are asked to perform
4 different standing positions (Romberg, semitandem, tandem,
and single leg) for 10 seconds without walking aids or other
assistance. The FICSIT-4 performance is rated on a scale of 0
to 5 points. If participants cannot hold the first position for at
least 3 seconds, a score of 0 is given. In contrast, participants
receive ascore of 5if they are ableto stand in the most difficult
(ie, singleleg) position for at least 10 seconds.

The chosen tests for physical performance are considered
reliabletestsin ageriatric setting. Among peoplewith dementia,
the intraclass correlation coefficients for test-retest reliability
are 0.79-0.82 for FICSIT-4, 0.83-0.89 for 6MWT, 0.78-0.88
for the modified 30s CST, and 0.72-0.99 for the TUG test
[38,39]. The 95% minimal detectable changesare 58.9%-71.1%
for FICSIT-4, 31.6%-41.5% for 6BMWT, 33.2%-45.7% for the
modified 30s CST, and 15.8%-39.6% for the TUG test [38,39].
No information about content and construct validity isavailable
in this setting.

Secondary Outcomes

Data used to determine the usability aswell as the subcategory
of feasibility will be assessed through multiple methods (see
Table 2). These methods help to get deeper insight and can
improvethereliability and validity of thefindings[40]. Wewill
combine quantitative (ie questionnaires, task completions, and
log events) and qualitative (ie, interviews and field notes)
methods to produce a rich data set, which is especially
recommended in health informatics research [41,42].

Table 2. Secondary outcomes of the usability measures and logged events as well as requested information measures.

Content

Recording method

Field notes (eg, participation in tests and training)
Interviews on satisfaction

Number of completed training sessions

Number of successfully completed testing periods

Number of rejected exercises

Kind of rejected exercises

Mean and range of the actual duration of thetestsand thetraining sessions
Number and content of telephone calls

Number and content of emails

Satisfaction with the training session

Participation of the participant

Quialitative and quantitative analysis
Qualitative analysis

Quantitative output of the InCoPE®-App
Quantitative output of the InCoPE-App
Quantitative output of the INCoPE-App
Quantitative output of the InCoPE-App
Quantitative output of the INCoPE-App
Qualitative analysis

Qualitative analysis

Request after training session

Request after training session

% nCoPE: Individualized Cognitive and Physical Exercise.

Several formsof field notes, such as participation of participants
after each test and exercise session, will be documented during
the whole intervention. Additionally, nursing assistants will be
asked to submit feedback, and we will regularly get in touch
with nursing assistants by phone calls and emails to identify
possible problemsthat arise when delivering theindividualized
exercise program through the InCoPE app.
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The logged events and other pertinent information (see Table
2) are a substantial part of the usability with their subgenre
feasibility. These feasibility measures place focus on app
contentsinstead of human-technology interface. Thefeasibility
measures are used to assess practicality and satisfaction aswell
as acceptance of the individualized exercise program but also
the respective exercises and the testing. To this end, variables
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aimed at the exercises, testing, and parti cipation will be collected
by analyzing logged events during the entire 18-week
intervention.

Interviewswill focus on satisfaction with the InCoPE-App. The
open-ended approach of Georgsson and Staggers[43] will serve
as reference to ask users about aspects of the InCoPE-App,
ranging from good to poor usability. We will ask 3 questions:
(1) What parts of the system did you think were well designed?
(2) Which parts of the system did you think were inadequately
designed? (3) Do you have any other comments about the system

Barisch-Fritz et d

functions and regarding its usability? All interviews will be
conducted on a guided basis and will be held in German. With
informed consent of the participants, the interviews will be
recorded using avoice recorder (Philips DV T2050, Eindhoven,
Netherlands).

Additional secondary outcomes will be assessed to obtain a
holistic view of the participants who will be trained with the
INCoPE-App. These physical and sociodemographic variables
and respective assessment tools are presented in Table 3.

Table 3. Secondary outcomes on physical and sociodemographic information.

Dimensions Assessments Pre Post Implemented in
the InNCoPE2-App

Grip strength Balloon manometer [44] Yes Yes Yes

Frailty Standardized phenotype of frailty in older adults[45] Yes No Yes

Pain Singleitem Yes Yes Yes
Sociodemographic dataand medical information  Singeitem Yes No No

Body height and weight Singleitem Yes No Yes

Fear of falling FES-|? [46] Yes No No

8 nCoPE: Individualized Cognitive and Physical Exercise.
bFES I Falls Efficacy Scale International Version.

Grip strength is measured with a balloon manometer [44].
Participants sit on achair without armrests and solid feet-to-floor
contact. Participantswill beinstructed and verbally encouraged
to squeeze the balloon as hard as possible. Both hands will be
tested. While being tested, participants should keep the upper
arm in contact with the trunk and flex the elbow 90°.
Additionally, thewrist isheld in aneutral position (thumb up).
To examine frailty, the Fried Frailty Criteriawill be used [45].
Body weight, self-reported exhaustion, grip strength, walking
speed, and level of physical activity in the past 3 months will
be assessed before and after the intervention.

Nursing assistantswill ask the participantsfor their body height
and weight and enter them directly into the InCoPE-App. Fear
of falling will be measured with the German version of the Falls
Efficacy ScaleInternational Version (FES-I). The questionnaire
consists of 16 items rated on a 4-point scale that are combined
into a total score. High values indicate a high fear of falling.
Several studies have reported this instrument’s high reliability
and validity [46].

Sample Size

The sample size for the number of nursing assistants who will
evaluate the InCoPE-App with regard to usability was defined
using a probabilistic model of problem discovery for formative
user research [34]. We defined a sample size comprising 22
participants to have a 90% chance of observing with a
probability of 0.1. In the second study phase, outcomes also
include usability in addition to the effectiveness of the
INCoPE-App with respect to adaptations in physical and
cognitive performancein peoplewith dementia. For thisreason,
each participant will recruit 2 appropriate residents with
dementiain accordance with our inclusion and exclusion criteria
We anticipate that our calculated sample size (N=44:
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intervention group [1G], n=22; control group [CG], n=22) will
be appropriate to examine potential trends toward effectiveness
of the InCoPE-App.

Thissample size allows detection of moderate effects calcul ated
using an ANOVA with repeated measures for within and
between interactions. The calculation of the sample size with
G*Power version 3.1.9.2 (Heinrich Heine University of
Dusseldorf, Germany [47]; effect size np? = 0.07, a error
probability .05, power 0.95) resulted in 44 participants.

Randomization and Concealment

The residentswith dementiarecruited by nursing assistants will
be alocated to either the CG or 1G. This allocation will be
performed by cluster randomization asit isnot possibleto blind
participants, nursing assistants, or study personnel regarding
group alocation. Participants in the CG will only receive
conventional treatment such as individualized medication,
standard care, or therapeutic applications for 18 weeks.
Participants in the IG will receive the individualized exercise
program in addition to conventional treatment. To ensure equal
conventional treatment for the IG and CG during the
intervention, it will be continuously documented.

Data M anagement

Patient Documentation

Theflow of participantswill be organized and documented with
an Excel documentation file. The participating nursing assistants
will be assigned a 2-digit ID (pseudonymization of the data).
All personaly identifiable information will be documented in
aseparate Excedl fileand will be stored separately. Theresidents
with dementiatrained by nursing assistantswill receive a3-digit
ID, where the first digit will encode the assignment to 1G or
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CG. The collection and storage of the data will be performed
separately. Only selected members of the project team will have
access to uncoded data. The INCoPE-App is nhot connected to
theinternet to ensure security of personal data during the study.
After the end of the 18-week intervention, collected data will
be transferred manually via cable and manually stored on a
computer that is not connected to the internet.

The collection and retrieval of the data from the questionnaires
focusing on usability will be done manually (paper and pencil)
and via SoSciSurvey. The entered data will be checked for
completeness, validity, and plausibility by a member of the
research team.

Data Monitoring

This study represents anon-drug i ntervention focusing on health
benefits among people with dementia while undergoing an
individualized exercise program delivered by trained nursing
assistants who use the InCoPE-App. We do not expect any
harmful effects nor adverse eventsrelated to the individualized
exercise program. All exercises that are part of the program
have been used in people with dementia before, and all
guestionnaires used to examine usability are derived from
validated instruments that have been widely used in prior
research. The study is thus considered to have minimal to no
risks for participants, and establishing a data monitoring
committeeis not required. An interim analysisis not planned.

Statistical M ethods

All analyses will be performed using SPSS 27.0 (IBM Corp,
Armonk, NY). Prior to analysis, plausibility (eg, considering
range and distribution) will be checked to minimize errors. The
guantitative analysis comprises the evaluation of the usability
guestionnaires, which will be analyzed with respect to the
corresponding guidelines and will be compared with
representative data.

The baseline values of physical and cognitive performance will
be compared between 1G and CG using chi-square tests for
categorical data, Mann-Whitney U tests for nonparametric
variables, and t tests for continuous and normally distributed
parameters. Normal distribution will be checked with the
Shapiro-Wilk test. Means and standard deviations will be
calculated for normally distributed data, and medians and
interpercentile ranges will be calculated for non-normally
distributed data. A 2-factor ANOVA with repeated measurement
will be used to identify treatment effects. In addition, 95%
confidence intervals and partial Eta2 will be calculated. Thelog
eventswill be summarized and analyzed descriptively. Potential
effects among subgroups based on varying physical or cognitive
performance, gender, fear of falling, and logged events
(completed training sessions, average duration of the training
sessions) will be investigated using chi-square tests and t tests.

Qualitative content analysis of thefield noteswill be conducted
[48]. The interviews will be fully transcribed and checked for
accuracy. The entire coding process will be independently
performed by 2 scientists. The transcripts will be reviewed to
identify meaningful content-related aspects. These aspectswill
be systematically described using a category system. Research
questions and interview guidelines will be consulted to
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deductively derive the main categories. Subcategories will be
inductively developed based on the findings (eg, by
subsumption). The category system will betested by 2 scientists
who will independently test-code several parts of the qualitative
material and subsequently adapt the categories and their
definitions. The 2 coding systemswill eventually be merged by
consensual coding where consensus will be reached.

Results

Enrollment for the study started in October 2021. We plan to
compl ete the postassessments of the last included nursing home
in April 2022. Results are expected to be available in the second
half of 2022.

Discussion

Summary

Physical activity in addition to conventional treatment can have
a beneficial impact on cognitive and physical performance as
well as quality of life in people with dementia. Providing
scientifically grounded and individualized, multidomain exercise
programs is chalenging within everyday nursing care. The
digital application INCoPE-App enables nursing assistants to
regularly test cognitive and physica performance and
subsequently train people with dementia based on their
individual performance levels. We expect that the
individualization of the exercise program aswell asregular use
ensured by high usability will result in increased physical and
cognitive performance as well as quality of lifein people with
dementia after the 18-week program delivered by the InCoPE
app. The increase in cognitive and physical performance may
further ease the care demands and needs of peoplewith dementia
and thus possibly reduce the workload of nursing assistants.

Strength and Limitations

Through the innovative and timely development method and
thorough evaluation and integration of users' experiences[49],
we expect an application that is highly usable and feasible in
everyday care situations. The acceptance of the InCoPE-App
will promoteitsregular usage and thus allow testing and training
residents with dementia individually. The regular conduct of
physical and cognitive teststhat isimplemented as an essential
part of the app will help to document the progression of disease
symptoms and can thus be regarded as an additional objective
tool for clinical documentation, which is required on aregular
basis in a nursing home setting. The individualization of the
exercise program, which has been described as criticaly
important in previous research [9,20], isthe key innovative and
novel component of the INCoPE-App.

Itisunlikely but possiblethat usability of the InCoPE-App will
be rated aslow by nursing assistants. In this case, fundamental
changes within the application will be required to increase
acceptance and practicability, which may have a considerable
impact on the effectiveness of the exercise program. There are
risks from a technical point of view that might impede the
usability of the InCoPE-App, such as possible failure of the
tablets to store the data on each tablet. To lower this risk, we
will provide the required tablet with the installed InCoPE-App
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for each participating nursing home. In addition, nursing
assistants can contact the research team to report technical issues
and get help at any time.

Another limitation is the rather small number of participating
people with dementia. This sample size is sufficient to detect
moderate within and between interactions. However, it might
be too small to statistically detect small effects. The use of the
InCoPE-App within everyday life allows usto gain information
about everyday feasibility and suitability; thus, results can be
more easily transferred to daily routine.

Dissemination

A manuscript with the results on usability and effectiveness
based on the primary outcomes will be published in a
peer-reviewed journal. Additional manuscripts focusing on the
secondary outcomes of the InCoPE-App will be prepared and
submitted for publication in peer-reviewed journals. Upon
completion of the study and after publication of the primary
manuscript, all anonymized and summarized data can be
requested from the researchers at the Institute of Sports and
Sports Science of the Karlsruhe Institute of Technology,
Germany.

The InCoPE-App will be evaluated in this study with respect
to usability and effectiveness. After this evaluation, the
participating nursing homes are allowed to further use the app
to train their residents with dementia Based on this, a
dissemination plan will be devel oped to provide more nursing
homes with the app, which is highly relevant in 2 ways. First,
the continuing pandemic requires nursing assistants and residents
with dementia to abide by strict hygiene measures, which is
difficult when conducting a group-based exercise program
possibly delivered by external employees such as trainers or
instructors. Second, apart from pandemic circumstances,
individualized group exercise programs in nursing homes are
often delivered by nursing assistants who are not sufficiently
trained for this purpose. Thus, the overall effect of exercise
programs in nursing home settings is often limited. The
InCoPE-App addresses this gap asit enables nursing assistants
to deliver a scientifically based and individually assigned
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exercise program to people with dementia without requiring
exercise science expertise or excessive prior training.
Implementing the app in a nursing home setting may also be
associated with economic advantages as additional employees
with exercise science background to carry out a
dementia-specific individualized exercise program may not
need to be hired. One can conclude that the additional temporal
expense might be balanced and the benefit of each participant
can outweigh the expenses. The exact time and personnel
resources required for implementation of the INCoPE-App will
be assessed in the context of this study. This information can
be used askey datato establish the InCoPE-App in other nursing
homes.

Conclusion

The InCoPE-App is a novel, innovative, tablet-based
intervention that allows nursing assistants to individually test
and train people with dementia with regard to physical and
cognitive capacities while meeting the hygiene and safety
measuresin place during the current COVID-19 pandemic. The
INnCoPE-App can be used by nursing assistants without prior
exercise experience as it provides low-threshold testing
procedures and implementation of an exercise program without
the need for expert knowledge. Thisfact isalso relevantintimes
after the pandemic constraints, because supplementation of the
traditional treatments with the best possible physical exercise
program is always challenging for nursing assistants who do
not have the special training to deliver an individualized exercise
program. The InCoPE-App will alow nursing assistants to
regularly test the physical and cognitive performance of each
individual and to subsequently train people with dementia on
that basis. To the best of our knowledge, there is currently no
app available that applies asimilar approach in anursing home
setting. The INCoPE app is expected to provide nursing
assistants a means to provide their residents with dementia a
usable and feasible individualized exercise program that may
increase physical and cognitive performance as well as quality
of life. This may in turn have a positive impact on disease
progression and nursing care.
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Abstract

Background: Early childhood experiences such as trauma, exposure to violence, and poverty can significantly contribute to
childhood anxiety, which isviewed asthe most common mental health issue among children. In South Africa, thereisno uniform
tool to screen for anxiety during early childhood. This study aims to develop atool to screen for anxiety in children aged 4 to 8
years, which could be utilized by preschool and foundation phase teachersto aid in the early identification of childhood anxiety.

Objective: The overall objective of this study isto explore understanding and perceptions of childhood anxiety among teachers,
parents, and experts and to develop atool to screen for anxiety in children aged 4 to 8 years.

Methods: This project will use a mixed method design that will consist of 4 stages. Stage 1 will consist of a scoping review.
In Stage 2, datawill be collected via semistructured interviews with 60 participants, including parents, teachers, and experts, and
will be thematically analyzed. Stage 3 will consist of 20 experts and the researcher collaboratively formulating the proposed
screening tool in the form of an e-Delphi component. Once the tool is refined, it will be piloted in Stage 4 with 20 teachers, and
data will be analyzed with the Shapiro-Wilk test to test for normality. Additionally, factor analysis will be done to refine and
restructure the tool as necessary.

Results: This project was funded from April 2020 to December 2021. Data collection began in September 2022 and is projected
to conclude in December 2022 for the qualitative component. The e-Del phi component is expected to be carried out from March
to November 2023. Ethical approval was obtained from the Biomedical Research Ethics Committee in November 2021.
Conclusions: Anxiety in early childhood has been linked to various repercussionsin adolescence and adulthood, such as school
dropout, substance abuse, anxiety disorders, depression, and suicideideation. Therefore, identifying the presence of anxiety earlier
on and providing the necessary referral services could aid in reducing the negative consequences of unidentified and untreated
anxiety in early childhood.

International Registered Report Identifier (IRRID): PRR1-10.2196/37364

(JMIR Res Protoc 2022;11(9):€37364) doi:10.2196/37364

KEYWORDS

South Africa; mental health; anxiety; anxiety screening tool; screening; assessment; early childhood devel opment; child; parent;
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: most important developmental phase as it includes and
Introduction significantly influences the physical, socioemotional, mental,
Early childhood development (ECD) and childhood mental  |@1guage, and cognitive spheres of development [2]. Therefore,
health have received substantial attention since being included ~ €1suring a helthy early childhood could facilitate the overall
in the United Nations Sustainable Development Goals (SDGs)  development, well-being, and mental health of a child across
[1]. Across the developmental lifespan, early childhood isthe  their lifespan.
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In early childhood, mental health is defined as a child’s ability
to devel op close and securerel ationships; to experience, manage,
and expressafull range of emotions, such as happiness, sadness,
frustration, and discomfort; and to explore their environment
and learn [3,4]. Mental health problems, which can occur as
early as infancy, have been linked to childcare challenges and
difficulty in preschool settings, including behavioral problems
in school and difficulty learning and engaging with peers and
educational content [5]. Anxiety has specifically been identified
asthe most common mental health challengein early childhood
[3], affecting the child's socia interactions and ability to
adequately express emotion. For instance, anxiety can interfere
with a child's ability to transition from a home setting to a
school setting. This can result in them displaying aggressive
behavior when upset. Although anxiety isanormal responseto
stressful events [6], when experienced excessively, it resultsin
significant distress and functional impairment [7]. However,
thereisno universal age-appropriate developmental description
of how anxiety presents itself in children, thus contributing to
prevalent study findings that suggest few children meet the
criteriafor anxiety as set out by the Diagnostic and Statistical
Manual of Mental Disorders, 5th Edition (DSM-V) [8].
Therefore, it is important to highlight and understand factors
contributing to anxiety in ECD to identify how childhood
anxiety manifests earlier.

Unrecognized and untreated anxiety symptoms in ECD have
the potential to influence the way children interact with their
peers, family, and community members [9,10]. Additionally,
anxiety symptoms could persist and become more severe,
placing children at risk for academic difficulties and school
dropout [9,11] aswell as the development of anxiety disorders
and depression, suicideideation, unemployment, and substance
use disorders later in life [12,13]. However, there is a paucity
of literature exploring anxiety during early childhood within
the South African context.

To this end, research has found that about half of adults
diagnosed with an anxiety disorder had an age of onset before
11 years [9,14], with 50% of cases showing symptoms before
6 years of age [15]. This indicates that anxiety symptoms can
be present as early asthe ECD phase. Within the South African
context, a study conducted by Howard et a [16] found that
preschool children (aged 2 to 6 years) showed elevated levels
of anxiety symptoms and anxiety proneness compared to
children in the Northern Hemisphere. Furthermore, earlier
research in the Western Cape, South Africa, found that there
was a prevalence between 22% and 25.6% for childhood anxiety
symptoms among a sample of 7- to 13-year-olds [17]. This
confirms that children in South Africa experience increased
levels of anxiety [16]. Therefore, addressing anxiety in ECD is
crucial to realizing the 2030 SDGs, specifically Goal 3, which
is to ensure healthy lives and promote well-being across all
developmental stages.

Significant importance should be placed on identifying anxiety
symptomsin young children, which may have apowerful effect
on their life trajectories. For example, screening for anxiety
early could reduce anxiety-related consequences and improve
life-course outcomes by facilitating necessary referrals and
treatments. Thereisagrowing body of evidence on educational
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settings being the most ideal for early intervention. According
to Berger et a [18], Yatham et a [19], and Brown et al [20],
school is a convenient setting for interventions to take place as
it provides the space and opportunity to identify any mental
health—related problems, especially for those who are unableto
access traditional clinic-based mental health services.
Additionally, providing intervention during the early childhood
phase has been identified as the most promising and
consequential [21]. This may also be related to the substantial
amount of time children spend at school and the fundamental
role it plays in child development [22]. As such, it would be
ideal to screen for anxiety during early childhood within the
preschool and foundation phase setting, asit will alow for the
early identification of childhood anxiety.

Various international tools have been developed to measure
anxiety levelsin young children and adol escents. However, the
most frequently used tools include the Screen for
Anxiety-Related Disorders (SCARED) [23], Spence Children’s
Anxiety Scale (SCAS) [24], and the Preschool Anxiety Scale
(PAS) [25]. SCARED and SCAS both consist of a child
self-report and parent report, whereas the PAS consists of a
parent and teacher report. These tools were devel oped to assess
the intensity of anxiety symptoms specifically related to
generalized anxiety disorder, separation anxiety disorder, panic
disorder, socia phobia, and school phobia [22]. SCAS
additionally screensfor fear of injury and obsessive compulsive
disorder [22,26]. The SCARED questionnaire was devel oped
“based on anxiety symptomsin clinical populations’ for children
810 18 years[27], while SCAS measures anxiety symptomsin
children aged 8 to 12 years. Additionally, PAS was devel oped
for children aged 3 to 6 yearsto assist in clinical assessments
and determine whether children are showing higher levels of
anxiety [28-30]. Although these tools check anxiety levelsin
children, there is no tool to screen for the possible presence of
anxiety in young children within the unique cultural context of
South Africa.

Various cultures and belief systems are present in South Africa
that can influence the way mental health is understood and
treated. Therefore, understanding cultural influences on mental
health can facilitate proper diagnosis and treatment [31]. A study
by Booysen et a [32] found that participants understood and
described mental illness symptomsin relation to their indigenous
cultural perspectives. Thus, culture plays a key role in the
conceptualization of how mental hedth is perceived and
understood in South Africa. However, thereis no literature that
clearly indicates how different cultures in South Africa define
anxiety and its symptoms. Therefore, with anxiety being the
most common mental health issue in young children, it is
imperativeto consider therole culture playsin theway children
express and experience anxiety as well as the way childhood
anxiety is perceived by others. There is limited literature in
South Africa that focuses on anxiety in early childhood
[16,33,34]. A 2014 report revealed that Western Cape had a
12-month prevalence rate of 17% for mental disorders among
children and adolescents [35]. This indicates that there is a
significant number of children who have been diagnosed with
at least 1 mental disorder within a 12-month period.
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Although there are South African studies that have focused on
the mental health of children [36,37] and the prevalence of
childhood anxiety [38], the literature is scarce, dated, and does
not specifically look at anxiety during early childhood. In
addition, there is no appropriate tool within the country’s
multicultural and multilingual society to screen for the presence
of anxiety in early childhood. This makes the availability of a
suitable tool that takes cultural factors into account crucial to
screen for the presence of anxiety during the ECD phase.
Accordingly, this paper describes a process to develop a
screening tool for anxiety in children aged 4 to 8 years within
the South African context.

Methods

Research Design

This paper aimsto outline aprotocol for a4-staged study based
on an exploratory sequential mixed method design within a
participatory framework. The exploratory sequential design is
useful for developing new psychological tests or assessment
instruments “based on an initial qualitative analysis and
generalizing qualitative findings to a specific population” [39].
In addition, according to Creswell and Creswell [40], combining

Figure 1. Research process.

Benjamin et &

qualitative and quantitative data provides adeeper understanding
of aphenomenon compared to using either approach individually
[41]. The participatory action research (PAR) approach, which
is a subset of action research, is characterized by participants
working with researchersin a collaborative, self-inquiring, and
systematic process [42]. It isacyclical process that is used to
explore participant concerns or issues that may impact their
lives and aims to bring about meaningful change within
communities [43]. The cyclical process includes “exploration,
knowledge construction, and action at different moments
throughout the research process’ [43]. It istherefore applicable
to this study, which aims to explore parents and teachers
perceptions and understanding of anxiety and its contributing
factors in children aged 4 to 8 years. The principal researcher
(author FB) will work in collaboration with participants
throughout the tool development process. Thiswill inform and
contribute to the development of an appropriate tool to screen
for anxiety in children aged 4 to 8 years. Furthermore, it should
be noted that parents and stakeholders (eg, teachers and experts)
are the respondent groups throughout this research process and
that children will not be directly involved. As shown in Figure
1, this research plans to conduct 4 sequential studies, referred
to as Stage 1, Stage 2, Stage 3, and Stage 4, wherein the results
of one study will guide the subsequent one.
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Stage 1: Identify Available Anxiety Screening Tools
for Children Aged 4t0 8 Years

Stage 1 will comprise a scoping review to map the available
anxiety screening tools for young children [43] and answer the
following question: Which type of toolsare used to identify and
diagnose anxiety among children in early childhood
development? The scoping review will be utilized to inform
this study on various formats used for childhood anxiety
instruments to identify different components of anxiety in
children aged 4 to 8 yearsand to highlight itsuse, if any, within
the South African context by considering both national and
international peer-reviewed literature. Thiswill aidinidentifying
the importance of atool developed for circumstances unique to
acountry or context. Furthermore, this stage will be guided by
the PRISMA-SCR (Preferred Reporting Items for Systematic
Reviews and Meta-analyses extension for Scoping Reviews)
outline. Stage 1 will be used to further inform and strengthen
the interview schedulesin Stage 2.

Inclusion Criteria

Studies that include the use of anxiety screening tools
specifically aimed at children will be eligible for inclusion in
thisreview. Further inclusion criteriaare studiesthat (1) include
children between the ages of 4 to 8 and their parents, primary
caregivers, or stakeholders; (2) are published in or translated to
English; (3) peer-reviewed; and (4) use quantitative or mixed
methods designs. The time frame will be open asthereislittle
to no available literature in this field. Electronic searches will
be conducted using databases such as Academic Search
Complete, APA PsycArticles, CINAHL Plus, ERIC, and
MEDLINE to search and retrieve literature. These databases
were searched in August 2022, and the format of the search
strategy differed depending on database requirements (where
1 database required the use of bracketsto separate keywordsin
a search string while another did not). For example, when
accessing Academic Search Complete, the following search
strategy will be used: (1) childhood anxiety* AND tool OR
scale; (2) childhood anxiety* AND instrument OR questionnaire;
(3) anxiety in young children OR childhood anxiety* AND
teacher scale OR teacher report OR teacher questionnaire; (4)
Anxiety in young children OR childhood anxiety* AND parent
scale OR parent report OR parent questionnaire; (5) Anxiety in
the early years OR anxiety in young children OR anxiety in
early childhood development* AND tool OR scale; (6) Anxiety
in the early years OR anxiety in young children OR anxiety in
early childhood development* AND instrument OR
guestionnaire; (7) Anxiety inthe early years OR anxiety in early
childhood development* AND teacher scale OR teacher report
OR teacher questionnaire; and (8) Anxiety in the early years
OR anxiety in early childhood development* AND parent scale
OR parent report OR parent questionnaire.

Exclusion Criteria

Studies will be excluded if they are (1) not peer-reviewed, (2)
not published or translated to English, (3) include children over
the age of 8, and (3) do not use an anxiety scale/questionnaire.
Qualitative-only studies and reviews will be excluded because
this scoping review aims to map available tools to screen for
anxiety in children aged 4 to 8 years.

https://www.researchprotocol s.org/2022/9/e37364
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Data Extraction and Analysis

A dataextraction tool adapted from Arksey and O’ Malley [44]
will be used to organize information according to author, year
of publication, country of origin, aimsand purpose of the study,
study population and sample size, methods, and key findings
related to the scoping review question.

Stage 2: Identify and Describe Underlying Behavior s
of Childhood Anxiety

This stage aims to establish local relevance and operational
definitions of childhood anxiety. Thiswill be done by exploring
the different experiences, understanding, and perceptions of
childhood anxiety from participants. The outcomes will then
be used to assist in the development of the proposed tool in
terms of language, concepts, and the cultural applicability.

Participants

Participantswill be purposively sampled based on thefollowing
inclusion criteria to ensure they are appropriate for this study
across different stages. (1) parents and caregivers 18 years of
age or older (both parents or single parents and caregivers) who
have at least 1 child between 4 and 8 years old; (2) teachers
(preschool and foundation phase) who actively work with
children aged 4 to 8 years; (3) identified experts in childhood
anxiety and ECD, including researcherswho are well published
in the field, psychologists, and social workers; and (3) those
who speak English, Afrikaans, or isiXhosa. Parents and
stakeholders (teachers and experts) will be included in the
qualitative data collection process to obtain a more holistic
perspective on childhood anxiety.

Data Collection Tool

Semistructured interviews will be used to explore the
perceptions of parentsand primary caregivers and stakehol ders.
Theinterview schedulewill consist of 2 parts: (1) demographic
information and (2) questions broadly relating to parents’ and
stakeholders' perceptions of childhood anxiety. Interviewswith
parents will be conducted using interview schedule 1
(Multimedia Appendix 1), and stakeholder interviews will be
conducted using interview schedule 2 (Multimedia Appendix
2). These interviews will be guided by the theory, literature,
and context and will be conducted in English, Afrikaans, or
isiXhosa, as these are the prominent languages spoken in the
Western Cape of South Africa[45]. Interviews will be carried
out with help from research assistants who are fluent in at least
2 languages, including English. Theinterview schedule will be
piloted with approximately 3 parents and 3 stakeholders to
ensure that the questions are easily understood. All interviews
are estimated to last between 45 to 60 minutes, and permission
will be sought for interviews to be audio recorded.

Data Collection

Approximately 60 participants (5 parents and primary
caregivers, 3 teachers, and 2 experts from each district in the
Western Cape) will be recruited for individual interviews.
According to Morse[46], the sasmple sizerelatively dependson
the quality of the data, with amaximum of 30 to 60 participants
being appropriate. However, data collection will cease once
saturation is reached. Sampling strategies for parents and
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primary caregivers will include door-to-door recruitment,
snowball sampling, ECD centers, and schools. All COVID-19
safety protocols will be strictly adhered to. These include
maintaining a safe social distance during interviews, wearing
amask, and using hand sanitizer before and after the in-person
interview. In addition, online platforms such as Facebook,
Instagram, and WhatsApp will be used to recruit participants.
Similarly, teacherswill be accessed through schools, including
preschools and ECD centers.

Data Analysis

Once data collection is completed and all interviews are
transcribed and translated (where necessary), data will be
analyzed thematically [47]. Specificaly, data will be
familiarized by reading and rereading transcriptions, after which
initial codes will be generated. Themes will then be searched
by sorting the different codesinto ideasthat arerelated. Themes
will then be identified and named to ensure that meanings are
captured and definitions for each theme are generated
adequately. Once themes are described and defined, quotations
fromtranscriptswill be used to illustrate and capture the essence
of theidentified themes.

Stage 3: Develop Initial I nstrument

The aim of this stage is to develop atool to screen for anxiety
in children aged 4 to 8 years with the assistance of a professional
panel that has knowledge of and experience with anxiety and
early childhood. Information gathered from Stages 1 and 2 will
also be used to conceptualize childhood anxiety and identify
and describe the behaviorsthat underlie anxiety in children aged
4 to 8 years. In collaboration with the panel, a pool of initial
items that reflects the purpose of the screening tool will be
generated [48]. Therefore, a Delphi study will be conducted on
the panel to facilitate the devel opment of the tool, sequenceits
items and supporting material, determine the format of the
measurement [48,49], and provide feedback on generated items
to ensure cultural sensitivity [50]. Assuch, the cyclical process
of PAR will aid in gathering the necessary information to
achieve the aim of Stage 3.

Participants

Approximately 20 participants will be included in the Delphi
study. Thisincludes research psychologists, clinical and school
psychologists, or social workers, as well as anyone who has
published scientific research related to anxiety and/or early
childhood within the South African context. Participants will
be purposively selected according to the following criteria: (1)
have knowledge of and experience with thetopic; (2) arewilling
to participate; (3) havethetimeto participate; (4) have effective
communication skills [51]; and (5) have least 5 years of
experience in the field and are registered with respective
professional councils. These criteria will ensure the selection
of participants who are expertsin the field.

Data Collection

An e-Delphi technique will be employed to inform the
development of initial items for the tool to screen for anxiety
in children aged 4 to 8 years. Thisonlinetechnique will be used
for participants to collaboratively engage in the formulation of
the proposed screening tool and to review thetool initsentirety.

https://www.researchprotocol s.org/2022/9/e37364
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The e-Delphi will consist of online engagements using
discussion forums via Google Chat. The participating experts
will be asked to discuss the components of anxiety and specify
how it may present in early childhood. Following this, initial
itemswill be generated and assessed. Based on the discussions
and expert opinions, the principal researcher (author FB) will
draft the proposed screening tool and forward it to the panel of
experts for review. At this stage, participants will be requested
to read each item and comment on its clarity, aesthetics,
relevancy, tone, length of time it takes to respond to the item,
and cultural sengitivity [50]. The purpose of this is to test for
facevalidity, item validity, sampling validity, outcome validity,
and generalizability [50]. This step will be complete once the
guestions are answered, a consensus is reached, saturation is
achieved, or satisfactory information has been exchanged [52].
In the case that participants believe the instrument to be
underdeveloped, the principal researcher will go back to the
discussion forum and request further assistance from the expert
panel on how to improve the screening tool.

Data Analysis

Based on participant responses to the open-ended questions
accompanying each item on the developed instrument, an
inductive thematic analysis will be carried out to analyze the
data according to the procedures outlined by Clarke and Braun
[47,53].

Stage 4: Pilot Initial Instrument

In Stage 4, the instrument devel oped in the previous stage will
be tested in a pilot study to determine its validity, reliability,
and consistency.

Participants

A pilot study will be conducted with preschool and foundation
phase teachers to test the screening tool for anxiety in children
aged 4 to 8 years. Participantswill be purposively selected from
ECD centers, preschools, and schools, and teachers in the
foundation phase will be specifically targeted. The pilot will be
conducted to test the developed quantitative tool in the field
and restructure where necessary. Participants will be requested
to compl ete the devel oped tool to screen for anxiety in children
aged 4 to 8 years either in person or online.

Sampling

Stratified random sampling will be used in this stage to ensure
that the sample is representative of the teacher population, for
whom thetool to screen for anxiety in children aged 4 to 8 years
isaimed. According to 2016 education statisticsin South Africa
[54], the Western Cape has approximately 37,518 teachers,
therefore, the preliminary sample size of the respondent group
is estimated to be 400, rounded off from 395.780, based on the
Yamane formula. However, the sample sizeis subject to change
asit isrecommended to have an adequate case-to-variableratio
from 5to 10 participants per item [50]. That said, approximately
67 teachers will be recruited from each of the 6 districtsin the
Western Cape.

Data Collection

Teachers will be requested to use the developed tool to screen
for anxiety in children aged 4 to 8 years by considering at least
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1 child in their classroom. This will be done to test for item
validity, concurrent and predictive validity (criterion-related
validity), structure, convergent, discriminant, and divergent
validity (construct-related validity), and internal consistency of
the scale. In addition, ethical, practical, and cultural issues
related to the instrument will be assessed [55] to avoid items
inadequately depicting acceptable internal consistency.
However, before teachers can compl ete the devel oped tool with
the consideration of at least 1 child, they will request and receive
the consent of both the parent and the child. Once theinstrument
is completed by participants, it will be entered into SPSS.28
(IBM Corp) software.

Data Analysis

Once data collected from the pilot study is captured and cleaned
in SPSS.28, test reliability will be conducted to establish internal
consistency and to test the assumptions for multivariate
statistical analysis. This will be done by conducting a
Shapiro-Wilk statistical analysisto test for normality. Item-scale
correlations will be wused to assess criterion- and
construct-related validity and determine how items correlate
with each other on the scale. In addition, the Bartlett test of
sphericity will be conducted to determine the homogeneity of
variance; thistool isrecommended to be used before conducting
a factor analysis to determine if there is redundancy between
identified variables [56]. Additionally, a Kaizer-Meyer-Olkin
test will be conducted to determine sample adequacy and the
confidence level of the factors in the developed instrument.
Based on those findings, a prevalence test will be done, and
structural validity will be assessed through exploratory factor
analysisto determine the structure of the measure and examine
the internal validity of the screening tool. Based on the resullts,
problematic items will be refined or discarded.

Ethics Approval

Ethical approval (BM21/9/12) was obtained from the Biomedical
Research Ethics Committee at the University of the Western
Cape. The purpose of the study and its detailswill be explained
to prospective participants, and those who wish to take part will
be asked to provide consent before undergoing an interview.
Participants will be informed of their right to withdraw from
the study at any time without consequence and will be assured
that their contribution is completely anonymous. Confidentiality
will be ensured by participant names being replaced with
pseudonyms or codes. If a participant’s preferred language is
isiXhosa, permission will be requested for a research assistant
tositinontheinterview for tranglation purposes. Additionally,
audio-recorded files, transcriptions, and raw quantitative data
will be password protected and accessible by only the researcher
and supervisors. Data will be disposed of by shredding after 5
years. Furthermore, to minimize any potential risk to
participants, such as discomfort and psychological or emotional
harm, they will be provided with the contact details of relevant
referral services, including Families South Africa, Department
of Social Development, and Childline. In addition, the principal
researcher will gather the telephone number of organizations
in areas that offer free counseling services and give them to
participants. Furthermore, all COVID-19-related rules and
regulations set out by the South African government will be
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strictly adhered to, such as wearing masks, sanitizing hands,
and maintaining social distance. COVID-19 restrictions may
affect in-person data collection; therefore, where applicable and
feasible, interviews will be conducted via online platforms or
telephone. In the case that any participant presents with
COVID-19 symptoms, data collection will be ceased to ensure
the safety of the participant and researcher. Any disclosure of
COVID-19 cases will be treated as confidential. Participants
who request further information or assistance related to
COVID-19 will be referred to their nearest clinic.

Results

The project was funded from April 2020 to December 2021.
The data collection dates are projected as follows. The scoping
review search and screening process began in August 2022,
with an expected completion date of November 2022.
Qualitative data collection began in September 2022 and is
expected to be done by December 2022 and will include
recruitment, data collection, and analysis. The qualitative data
analysis write-up in preparation for the e-Delphi component is
projected to start in March 2023. Furthermore, in collaboration
with the e-Delphi participants, who will be recruited in March
2023, the initial tool to screen for anxiety in children aged 4 to
8 yearswill beformulated between November 2023 and January
2024. The pilot study will take place between March and July
2024 depending on access provided and the availability of
schools and teachers. Results are expected to be published in
2024.

Discussion

Expected Findings

This study anticipates the identification of available tools to
screen for anxiety in young children, specifical children between
the ages of 4 and 8. Thiswill be done by conducting a scoping
review of peer-reviewed studies that have developed and/or
used an anxiety tool for young children. Additionally, the
qualitative component of this study will highlight common
understanding and perceptions of early childhood anxiety,
internal and external factors contributing to anxiety in early
childhood, and behaviors associated with anxiety during early
childhood. The qualitative component will also consider cultural
roles specific to the South African context. The e-Delphi
component is anticipated to include expertsin early childhood
or anxiety to provide professional views and experiences. This
will ensure that a holistic perspective is considered in the
development of the anxiety screening tool.

Anxiety originating in childhood has been associated with
greater severity and comorbidity as opposed to anxiety
originating during adulthood [57], and it has been linked to
various consegquences in adolescence and adulthood, such as
school dropout, substance abuse, anxiety disorders, depression,
and suici