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Abstract

Background: The renal diet is complex and requires alterations of the diet and careful monitoring of various nutrients. Elevated
serum phosphorus is common among patients undergoing hemodialysis, and it is associated with many complications. Smartphone
technology could be used to support both dietitians and patients by providing a source of accessible and reliable information.

Objective: The aim of this pilot is to assess the potential efficacy of an intervention using the educational and self-monitoring
mobile app KELA.AE on the phosphorous management in hemodialysis patients. Results will be used to improve both the app
and a planned, rigorous large-scale trial intended to assess app efficacy.

Methods: This is a prospective pilot study performed at the hemodialysis unit of Al Qassimi Hospital (Emirate of Sharjah,
United Arab Emirates). All patients were assessed for eligibility and, based on inclusion criteria, considered for enrollment.
Participants met with a dietitian once a week and used the mobile app regularly for 2 weeks. Outcomes (knowledge, self-reported
nonadherence, dietary intake, anthropometry, and biochemical data) were measured. This pilot is reported as per guidelines for
nonrandomized pilot and feasibility studies and in line with the CONSORT (Consolidated Standards of Reporting Trials) 2010
checklist for reporting pilot or feasibility trials.

Results: Of 26 subjects, 23 successfully completed the pilot. Patient dietary knowledge about phosphorous management improved
from 51.4% (SD 13.9) to 68.1% (SD 13.3) after intervention with a large effect size (d=1.22, 95% CI 0.59 to 1.85). Dietary protein
intake increased from a mean of 0.9 g/kg (SD 0.3) per day to a mean of 1.3 g/kg (SD 0.5) per day with a large effect size (d=1.07,
95% CI 0.45 to 1.69). Phosphorus to protein ratio dropped from a mean of 18.4 mg/g protein to 13.5 mg/g protein with a large
effect size (d=0.83, 95% CI 0.22 to 1.43). There was no evidence of change in phosphorous intake, self-reported nonadherence,
and serum phosphorus.

Conclusions: The findings of this prospective pilot reveal the potential efficacy of a smartphone app as a supportive nutrition
education tool for phosphorus management in patients undergoing hemodialysis. This pilot study showed that the KELA.AE app
has the potential to improve knowledge and dietary choices. A rigorous randomized controlled trial should be performed to
evaluate the efficacy, assessing app use of a long-term intervention.

(JMIR Form Res 2021;5(6):e17858)   doi:10.2196/17858
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Introduction

Dietary management plays an essential role in slowing down
disease progression and improving the quality of life of people
with chronic kidney disease (CKD) [1,2]. However, the renal
diet is complex and requires targeted attention of the intake of
various nutrients [3], and patients often express frustration and
confusion about this [4]. Dietary adjustments are made
continuously in response to alterations in blood parameters, and
patients must be constantly monitored and followed up
accordingly [5].

Elevation in blood phosphorus is specifically common among
this patient group, and it is associated with many comorbidities
such as cardiovascular disease, metabolic bone mineral disease,
and mortality [5]. Even a mild hyperphosphatemia (greater than
5.0 mg/dL) is independently associated with an increase in
mortality among hemodialysis patients [6]. Therefore,
management of hyperphosphatemia is essential during
hemodialysis; however, this seems to be particularly challenging.
Patients are recommended to consume 1.2 g/kg body weight of
protein to achieve protein needs during hemodialysis [3].
Moreover, phosphorus is typically found in protein-rich foods;
thus, restricting dietary phosphorus to the recommended 800
to 1000 mg/d while maintaining adequate protein intake is the
cornerstone of this diet [3]. Such recommendations are not easily
compatible [7] and lead to conflicting and ambiguous
information that requires simplification and clarification from
the dietitian’s side [8].

Adherence to the renal diet is, therefore, an essential component
for the management of hemodialysis patients [9]. Patient
knowledge can play a role in compliance with the diet [10].
Therefore, nutrition education and counseling might have a
positive effect on blood phosphorous [11]. However, eating
habits are complicated and not merely influenced by knowledge,
but also by a patient’s readiness to change and their health
beliefs [12]. The association between knowledge and adherence
is not always clear, and an increase in knowledge does not
necessarily lead to improved adherence [13]. Nutrition education
can, nevertheless, improve nutrition knowledge, which, in turn,
can support increased dietary adherence [14,15]. This knowledge
is especially valuable when patients are willing to change their
dietary behaviors [13].

From the patient’s perspective, receiving easy to understand
individualized nutrition education at the early stages is desired
[4]. Educational materials should be theory-based and adapted
to the patient [2] to be effective. A thorough education has been
listed among the facilitators for improvements of serum
phosphorus. Such interventions consist of multiple long
encounters with patients and thus may not always be feasible
[16]. Time limitation during encounters with dietitians and
physicians often act as a barrier to effective nutrition education
[17].

A recent study qualitatively explored the experience of renal
dietitians. Dietitians expressed frustration, limited resources,

and emotional and professional challenges in providing dietary
education to CKD patients [8]. Hemodialysis patients show
similar frustration and a need for continuous access to reliable
nutrition information. Therefore, alternative approaches should
be explored that may support both dietitians and patients in
overcoming these difficulties. Smartphone technology can
provide persons with chronic diseases with accessible and
reliable information [18]. Additionally, in-app educational
materials allow patients access to nutrition education in different
modalities [19]. Accordingly, dietary apps may be effective at
improving nutritional outcomes in chronic diseases [20].

Freely accessed educational websites are available to CKD
patients, but they target persons with high computer literacy
[21]. Commercially, some renal nutrition apps are also available,
but they are mostly available in the English language only and
may include a subscription fee [22,23]. Research in this area is
still scarce as only a few publications have addressed the
effectiveness of mHealth in the context of CKD [23].
Additionally, only a few registered clinical trials are active in
the area of mHealth in CKD [24].

The IDEAS (integrate, design, assess, and share) framework
for the development of effective digital interventions defines
the process of assessing the efficacy of a developed product as
starting with a pilot study aiming at estimating potential efficacy.
Information gathered from the pilot study would then be used
to improve the product itself and the study design of a rigorous
randomized controlled trial (RCT) [25].

This is a pilot study that aims to explore the potential efficacy
of an intervention using a smartphone app in the phosphorus
management of patients undergoing hemodialysis. The results
of this pilot study will be used to improve the app itself along
with the study design of a rigorous RCT. The app used is
research-based and includes self-monitoring features,
educational features, and CKD-friendly recipes in English and
Arabic. The description of the person-centered and theory-based
app development is detailed in a separate publication [19].

Methods

Study Design
This is a prospective pilot study conducted using a theory-based
educational dietary app Kidney Education Lifestyle Application
(KELA.AE). This pilot followed the guidelines for reporting
nonrandomized pilot and feasibility studies [26]. This study is
also reported in line with the CONSORT (Consolidated
Standards of Reporting Trials) 2010 checklist of information
to include when reporting a pilot or feasibility trial excluding
items pertinent to randomization (Multimedia Appendix 3)
[26,27]. Outcome measures include knowledge, self-reported
nonadherence, dietary intake, anthropometry, and biochemical
data.
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Participants, Eligibility, and Recruitment
A list of all patients undergoing hemodialysis was obtained
from the hemodialysis unit of Al Qassimi Hospital (Emirate of
Sharjah, United Arab Emirates), and all subjects were
approached during their scheduled dialysis session to identify
those who met the inclusion criteria. The study was explained
to eligible participants, and signed consent forms were collected
from those who agreed to participate. A total of 26 participants
were recruited. Patients undergoing hemodialysis for at least 3
months; free of life-threatening conditions; able to read, write,
listen, and communicate in Arabic; owning an Android
smartphone; and not having been hospitalized in the past 6
months were eligible to participate in the study. Recruitment
and data collection began in February 2019 and ended in April
2019. Post hoc calculations of sample size in pilot studies,
assuming detection of unanticipated problems with a probability
of at least 15% (π=0.15) and a 95% confidence level, resulted
in a required sample of 19 subjects [28].

Ethical Approvals
The study received Institutional Review Board approval
(ZU17_066_F) from Zayed University, Dubai.

Procedure
Participants were provided with a username to initiate the sign-in
procedure. Upon registration, participants were provided with
a brief orientation to the app features, and free access to
KELA.AE was provided for 2 weeks. During this period,
participants met face-to-face with a research dietitian once a
week. The dietitian provided participants with reinforcements
of the critical messages relayed by the educational materials
and answered questions about the app use and content. The
dietitians also collected data from patients before and after app
use. Baseline and postintervention outcomes were assessed
before app registration (T0) and after the completion of 2 weeks
of app use (T1). The trial was stopped when all participants
completed 2 weeks of app use. Participants could keep using
the app if they wished; however, all data collection was
completed 2 weeks after app use.

KELA.AE App
The app consists of an Arabic, theory-based, and culture-specific
Android app (KELA.AE). A formative study of the app has
been published elsewhere [19]. The app was designed to provide
dietary education and traditional renal diet–friendly recipes to
hemodialysis patients. The transtheoretical model [29] and
constructs from the reasoned action approach [30] were
incorporated in the development of the educational materials.
Three different stages of change have been included along with
the concepts of self-efficacy, norms, and attitudes. Behavior
change techniques used included self-monitoring of behavior,
problem solving and coping planning, goal setting, social
comparison of behavior, and verbal persuasion to boost
self-efficacy. The stages and constructs were incorporated based
on previously published, validated stage-based materials [31],
qualitative data, and brainstorming sessions performed during
app development by the research team [19]. Different
educational modalities were used to deliver the behavior change
techniques: notifications, podcasts, and videos. Each modality

is matched to a behavior stage and a construct from the reasoned
action approach; an example would be a notification that is
delivered to the user stating “Many dialysis patients have
benefited from the advantages of exercising and were able to
improve their quality of life. You can do it too!” (this is provided
to a patient categorized in the action stage and linked to
capacity/self-efficacy). Additional examples of educational
materials are reported in a separate publication [19].
Self-monitoring features to track food intake and blood tests
are also available.

The app was developed as a collaboration between the research
team and the design team of an app development company. The
technical development of the app software was outsourced by
the research team to the development company. Educational
materials were prepared by the research team in collaboration
with the departments of Arabic and communications of Zayed
University. The app is hosted on the servers of the development
company.

Self-Reported Nonadherence
The Dialysis Diet and Fluid nonadherence Questionnaire was
used to assess self-reported dietary nonadherence [32]
(Multimedia Appendix 1). The questionnaire includes 2 simple
questions on the frequency and degree of nonadherence. The
same questions are asked for overall dietary nonadherence and
again for dietary phosphorus nonadherence (total of 4 questions).
It requires the patient to report nonadherence as the number of
nonadherent days in the last 14 days. The degree of
nonadherence is reported on a Likert scale (0 to 4, where 0
means compliant and 4 means severe nonadherence). The
questions were translated to Arabic but given their
straightforward simplicity further validation was deemed
unnecessary. Construct validity of the original tool was reported
using a Kendall tau correlation for frequency and degrees of
nonadherence (τ=0.495; P<.001) [32]. Adherence via the app
was not collected due to the lack of in-app analytics in the
current version of the app.

Knowledge
The Knowledge Questionnaire consists of 18 questions assessing
knowledge about the renal diet (Multimedia Appendix 2). A
total of 18 points can be achieved if all answers are correct;
scores were then converted into a percentage. This tool was
used in Arabic before [33] based on an adaptation of the original
questionnaire [34] and now includes Arabic foods. A score of
60% in overall knowledge (all 18 questions) was considered as
sufficient knowledge as recommended by the questionnaire
[33]. Questions were clustered by topic, and a subanalysis was
performed to understand knowledge in specific areas pertinent
to phosphorous management (phosphorus content in food,
consequences of hyperphosphatemia, and use of phosphate
binders).

Dietary Intake
Dietary intake was assessed by 2 trained research dietitians
using face-to-face 24-hour recalls [35]. Participants were asked
if the day before was deemed representative of the previous
week, and if not, they were asked to report a typical day for
better representation of the past week’s intake. The 24-hour
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recalls were analyzed using the FoodData Central of US
Department of Agriculture databases [36]. Phosphorus needs
were considered as 1000 mg/d for participants with serum
phosphorus below 5.5 mg/dL and 12 mg/g of protein intake for
participants with serum phosphorus below 5.5 mg/dL [37].

Biochemical Parameters
Blood parameters were retrieved from patient medical records
as part of the routine protocols of the hemodialysis unit
(measurements are taken post hemodialysis session). Target
values for serum phosphorus in hemodialysis were considered
between 3.5 and 5.5 mg/dL based on the National Kidney
Foundation Kidney Disease Outcomes Quality Initiative (NKF
KDOQI) recommendations [3].

Anthropometric Measurements
Body weight and height were retrieved from patient medical
records, as measured postdialysis routinely. BMI was calculated
accordingly using measured body weight and height.
Comparative standards for body weight were used as suggested
by the Nutrition Care Manual [37] based on the NKF KDOQI
guidelines [3]. Accordingly, standard body weight from the
National Health and Nutrition Examination Study was used for
the calculation of nutrient needs. Adjusted edema-free body
weight was used for the calculation of nutrient needs for
participants with <95% or >115% of standard body weight [37]
as recommended by the guidelines.

Statistical Analysis
SPPS (version 21, IBM Corp) was used to perform all statistical
analyses. Categorical variables were described using frequencies
and percentages, while means and standard deviations were
used to represent continuous variables. A Shapiro-Wilk
normality test was performed to ensure that data are normally
distributed. Paired t tests were used to compare the mean scores
before and after the intervention. Two-tailed P values are
reported. Effect sizes were calculated as Cohen d (with 95%
CI) using mean difference and pooled standard deviations. The
effect size was considered small at 0.2, medium at 0.5, and large
at 0.8 and above [38].

Results

A total of 23 participants completed the app pilot testing. Two
subjects were excluded due to issues related to low smartphone
storage capacity, and one subject was not interested in
downloading the app. The mean age of the participants was 48.5

(SD 13.7) years, mean BMI was 31.9 (SD 7.9) kg/m2, and mean
time on dialysis was over 1 year, with 29.7 (SD 37.3) months
of dialysis. More men were enrolled in the study (14/23, 61%),
and most participants suffered from hypertension (16/23, 70%)
or diabetes (11/23, 48%). Demographics measured at baseline
are shown in Table 1. Figure 1 depicts the CONSORT flow
diagram.

Table 1. Demographics and baseline characteristics of the study population (n=23).

ValueCharacteristic

48.5 (13.7)Age (years), mean (SD)

31.9 (7.9)BMI (kg/m2), mean (SD)

29.7 (37.3)Months on dialysis, mean (SD)

Gender, n (%)

14 (61)Male

9 (39)Female

6 (26)Smoker, n (%)

Comorbidities, n (%)

16 (70)Hypertension

11 (48)Diabetes

2 (9)Dyslipidemia

1 (4)Cancer

1 (4)Liver disease
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Figure 1. CONSORT study flow diagram.

Knowledge and Nonadherence
Overall, the mean self-reported nonadherence days dropped
from 3.2 (SD 4.5) over the past 14 days to 2.0 (SD 3.0) days
after exposure to in-app education with a small effect size
(d=0.33, 95% CI –0.25 to 0.91). The severity of nonadherence
was mostly mild and moderate preintervention and
postintervention.

The mean perceived days of nonadherence to the phosphorus
content of the diet increased from 1.1 (SD 3.2) days to 1.9 (SD
3.0) days with a small effect size (d=0.25, 95% CI 0.33 to 0.83).
The severity of nonadherence changed from 19 participants

reporting no deviation from the diet to only 10 reporting no
deviation.

Knowledge was below the 60% cutoff point of adequate
knowledge at baseline and improved to reach a mean of 68.1%
(13.3) after intervention, with a large effect size (d=1.22, 95%
CI 0.59 to 1.85). Specific knowledge pertinent to consequences
of hyperphosphatemia and phosphate binders also improved
(large effect sizes d=1.15, 95% CI 0.53 to 1.77, and d=1.00,
95% CI 0.39 to 1.61, respectively). Knowledge about the
phosphorus content of food improved, with a medium effect
size (d=0.54, 95% CI –0.05 to 1.12). Results pertinent to
adherence and knowledge are detailed in Table 2.
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Table 2. Baseline and postintervention self-reported dietary nonadherence and dietary knowledge (n=23).

P valueCohen d (95% CI)PostinterventionBaselineQuestionnaire

DDFQa, overall

.320.33 (–0.25 to 0.91)2.0 (3.0)3.2 (4.5)Nonadherence (days), mean (SD)

Nonadherence (degree), n (%)

——b11 (11)11 (48)No deviation (0)

——4 (4)5 (22)Mild (1)

——7 (7)4 (17)Moderate (2)

——1 (1)2 (9)Severe (3)

——0 (0)1 (4)Very severe (4)

DDFQ, phosphorus

.450.25 (0.33 to 0.83)1.9 (3.0)1.1 (3.2)Nonadherence (days), mean (SD)

Nonadherence (degree), n (%)

——10 (44)19 (83)No deviation (0)

——5 (22)1 (4)Mild (1)

——7 (30)2 (9)Moderate (2)

——1 (4)0 (0)Severe (3)

——0 (0)1 (4)Very severe (4)

KnQc, mean (SD)

<.0011.22 (0.59 to 1.85)68.1 (13.3)51.4 (13.9)% Overall knowledge (>18 questions)

.060.54 (–0.05 to 1.12)57.1 (12.2)47.8 (21.4)Knowledge of phosphorus content of food (>7 questions)

<.0011.15 (0.53 to 1.77)66.3 (20.8)43.5 (18.8)Knowledge of consequences of high levels of phospho-
rus (>4 questionnaire)

<.0011.00 (0.39 to 1.61)76.1 (24.4)48.9 (29.6)Knowledge of phosphate binders (>4 questions)

aDDFQ: Dialysis Diet and Fluid Questionnaire.
bNot applicable.
cKnQ: Knowledge Questionnaire.

Serum Phosphorus and Dietary Intake
Dietary protein intake increased from a mean intake of 0.9 (SD
0.3) g/kg per day to a mean intake of 1.3 (SD 0.5) g/kg per day
with a large effect size (d=1.07, 95% CI 0.45 to 1.69).
Phosphorus intake as compared to phosphorus needs did not
change. However, the phosphorus to protein ratio dropped from
a mean of 18.4 mg/g of protein to 13.5 mg/g of protein with a
large effect size (d=0.83, 95% CI 0.22 to 1.43). This result is

desirable given that it is closer to the recommended 12 mg/g of
protein.

No changes were identified in serum phosphorus; however, the
number of participants with serum phosphorus above 6 mg/dL
increased to become 10 subjects as compared to 6 at baseline.
This may be in line with the increase in protein intake and a
slight increase in total phosphorus intake. Table 3 illustrates
data on serum phosphorus and dietary intake.
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Table 3. Baseline and postintervention dietary intake and serum phosphorus level (n=23).

P valueCohen d (95% CI)PostinterventionBaselineParameter

Phosphorus intake, mean (SD)

.880.42 (–0.15 to 1.01)1343.1 (83.0)1152.5 (489.8)Dietary phosphorus (mg/d)

.720.02 (–0.55 to 0.60)109.4 (45.5)108.3 (44.5)% compliance to phosphorus needs

<.0011.00 (0.38 to 1.61)103.8 (37.8)71.1 (26.4)Dietary protein (g/d)

<.0011.07 (0.45 to 1.69)1.3 (0.5)0.9 (0.3)Dietary protein (g/kg/d)

.010.83 (0.22 to 1.43)13.5 (2.9)18.4 (7.9)Phosphorus to protein ratio (mg/g)

.600.15 (–0.43 to 0.73)5.5 (2.0)5.3 (1.5)Serum phosphorus (mg/dL), mean (SD)

Nonadherence to serum phosphorus, n (%)

——a11 (48)11 (48)< 5 mg/dL

——2 (9)6 (26)5-6 mg/dL

——10 (43)6 (26)> 6 mg/dL

aNot applicable.

Discussion

Principal Findings
The main findings of this prospective pilot study show that
in-app nutrition education, as a supportive tool to dietitians, can
improve knowledge of the renal diet among patients undergoing
hemodialysis. Thus, the in-app educational features
(notifications, podcasts, videos, and recipes) of the KELA.AE
app might have potential as a useful source of nutrition
education for patients undergoing hemodialysis. The use of
smartphones as supportive tools to deliver education may help
overcome the time limitation barrier that is reported during
face-to-face encounters with dietitians and physicians [17].
Accordingly, app availability may be beneficial to both patients
and health care practitioners as supportive tools for regular care.

However, self-reported adherence to the renal diet was not
changed after the use of the KELA.AE smartphone app.
Self-reported dietary questionnaires may be a source of bias
related to social desirability. Nevertheless, adherence to
phosphorus intake (24-hour recalls) and serum phosphorus did
not improve either. Knowledge scores were not satisfactory at
baseline (below the 60% cutoff used) and increased significantly
to reach a mean score of 68.1%. It seems that the association
between knowledge and dietary nonadherence in dialysis
patients is not always clear [39]. In the results of this prospective
pilot, nonadherence to the phosphorus content of the diet
increased after the intervention. The increase in knowledge may
explain this. Patients might have become more aware of the
phosphorus content of food and therefore, their self-perception
of nonadherence changed accordingly. A study performed in
patients with heart failure reported that despite knowledge on
the sodium restriction diet being high, only 40% of participants
were adherent to the restrictions based on urine sodium
excretion. However, perception of the benefits of the diet was
correlated with dietary adherence [40]. Nevertheless, other
studies have found that intense nutrition education [41,42] and
dietary knowledge [15] improve adherence. Accordingly, longer
exposure to continuous education both by dietitians and in-app

education material may be needed to understand if increased
knowledge may improve adherence and possibly serum
phosphorus.

An increase in dietary protein was nevertheless observed as an
outcome of the intervention. Protein intake in hemodialysis is
essential for the prevention of malnutrition. There is also an
association between reduced protein intake and increased
mortality [43]. The participants in this pilot study started with
low protein intake as compared to the needs of ≥1.2 g/kg/d
recommended by NKF KDOQI guidelines [3] and achieved an
average intake in line with recommendations postintervention.
The contradiction between the protein and phosphorous
recommendations of the dialysis diet may lead to protein
restriction as a result of decreased phosphorous intake. Baseline
and postintervention phosphorus intake were within phosphorus
recommendations. Therefore, the increase in protein intake did
not negatively impact phosphorus intake. Additionally, the
phosphorus to protein ratio postintervention was closer to the
recommended ratio of 10 to 12 mg/g of protein [3], meaning
that patients increased their protein intake while choosing foods
that were lower in phosphorus. These dietary changes may be
a result of increased patient knowledge. However, the duration
of the intervention may have been too short to detect changes
in serum phosphorus, which is a limitation of the pilot. This
will be better explored in the future trial.

Adherence to phosphate binders is also an essential component
in the phosphorous management of dialysis patients. In this
pilot, knowledge pertinent to phosphate binders improved
postintervention; however, adherence to binders was not
measured directly. Additionally, types of binders and their
prescriptions were not investigated and benchmarked with
recommendations.

Limitations
Another limitation of the pilot study is the lack of app use data,
which was not retrievable due to the lack of in-app analytics.
The first and last access for each user are the only data available,
and all users had accessed the app at least once during each
week. The next version of the app will include in-app analytics
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to allow the future trial to track if app use influences
improvement in outcomes.

Additionally, user acceptability should also be further assessed.
A questionnaire was used during this pilot study to explore
acceptability; however, all participants provided answers
indicating that they strongly agree with all the questions. The
team considered the data collected unsuitable for the assessment
of acceptability. Acceptability will be assessed in the future
trial using the validated Arabic version of the Mobile
Application Rating Scale [44]. Qualitative data will also be
added to the assessment during the future trial.

Valid interpretation, translation, and generalizability of mHealth
interventions also depend on the assessment of treatment fidelity
[45]. The future trial will also assess treatment fidelity in-depth
to ensure integrity, reliability, and validity of this mHealth
intervention before the interpretation and generalizability of the
results. During this pilot, we were unable to ensure compliance
with all the goals of treatment fidelity proposed by the Treatment
Fidelity Workgroup of the National Institutes of Health Behavior
Change Consortium [46]. Among the goals that we were able
to meet during the pilot are the standardization of treatment and
prevention of contamination, participants’ ability to use the app,
and provider training. The steps included automated notifications
delivered equally to all participants, an orientation session for
participants, pilot testing of educational materials, and the
training provided to the dietitians meeting patients weekly.
However, due to the lack of in-app analytics, we were unable
to track the enactment of the self-monitoring tools adequately.

The intervention included encounters with dietitians that may
have influenced the outcomes. This methodology was opted as
this is how the app use is envisioned in the practice setting. The
app would be a tool that dietitians use to support patient
education and self-monitoring. The reinforcement of the

dietitians, however, may have influenced the results.
Accordingly, the future trial will include a control group
whereby dietitians see patients with the same frequency but
without app use.

This pilot aimed to assess and refine the methodology and
procedures of a future trial aiming to detect the efficacy of app
use in the adequate management of phosphorous in patients
undergoing hemodialysis. Similar to the few available studies
evaluating dietary apps for CKD on a smartphone [23], our
results show potential benefits on dietary intake. However, this
study is unique for evaluating the potential of apps as
educational tools to support dietitians. Additionally, it is the
first intervention reporting the role of dietary apps for CKD in
Arabic. Based on the findings, the planned trial should be
designed to compare regular dietary interventions with dietary
interventions supported by the app to avoid the possible
confounding effects of the dietitian. During this study,
participants often consulted with the research team throughout
the regular weekly visits; thus, it would be important to explore
further if the app enhances the phosphorous management or if
it is instead the frequent dietary follow-up that leads to
improvements. In conclusion, the future trial should also
evaluate the use of phosphate binders, app use data,
acceptability, and fidelity, and it should be designed in a way
to detect if the app provides any advantages in the clinical
outcomes of phosphorous management as compared to intensive
dietary follow up by a dietitian.

Conclusions
The findings of this pilot study indicate that there is potential
in the use of a smartphone app as a supportive nutrition
education tool. A rigorous RCT should be performed to evaluate
the efficacy, in which app use and long-term impact should be
assessed.
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Abstract

Background: Women diagnosed with breast cancer are often bombarded with information. Such information overload can lead
to misunderstandings and hamper women’s capacity for making informed decisions about their care. For women with breast
cancer, this uncertainty is particularly severe in the period before surgery. Personalized narratives about others’ experiences can
help patients better understand the disease course, the quality and type of care to be expected, the clinical decision-making
processes, and the strategies for coping. Existing resources and eHealth apps rarely include experiential information, and no tools
exist that tailor information for individual preferences and needs—offering the right information at the right time and in the right
format. Combining high-quality experiential evidence with novel technical approaches may contribute to patient-centered solutions
in this area.

Objective: This study aims to design and seek preliminary feedback on a mobile app that will improve information access about
surgery for patients with breast cancer, by drawing on a qualitative collection of personal narratives from a diverse sample of
Canadian women and using video and audio recordings or audio recordings from the Canadian Health Experiences Research
Network.

Methods: In a previous study, we conducted in-depth interviews with 35 Canadian women and used video and audio recordings
or audio recordings to collect stories about the lived experiences of breast cancer. The participants highlighted the need for more
specific information between diagnosis and surgery that was relevant to their personal situations and preferences. They also
wanted to learn from other women’s experiences. We worked with patients, clinicians, and informatics experts to develop a
mobile app that provides access to tailored experiential information relevant to women’s personal situations and preferences. We
completed focus groups and qualitative interviews, conducted a further analysis of the original qualitative data, designed novel
software using artificial intelligence, and sought preliminary feedback from users on a new app via focus groups and a survey.

Results: The secondary analysis of the breast cancer narratives revealed key themes and their interconnections relevant to the
experience of surgery, including preparation, treatment decisions, aftercare, reconstruction, prostheses, lumpectomy and mastectomy,
and complications. These themes informed the development of the structure and content of the app. We developed a recommender
system within the app by using content matching (user and speaker profiles and user interests and video content) and collaborative
filtering to identify clips marked as relevant by the user and by similar users. A 2-minute animated introductory video for users
was developed. Pilot testing revealed generally positive responses regarding the content and value of this type of e-tool.
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Conclusions: Developing reliable, evidence-based tools and apps that are based on diverse collections of people’s experiences
of illness offers a novel approach to help manage the plethora of information that women face after a diagnosis of breast cancer.

(JMIR Form Res 2021;5(6):e22970)   doi:10.2196/22970

KEYWORDS

qualitative research; illness narratives; experiential information; breast cancer; surgery; tailored information; recommender system;
patient information and communication; mobile app; mobile phone

Introduction

Background
The last few decades have been marked by the rapid expansion
of web-based health information [1], and breast cancer has been
noted as the most searched for health topic on the web [2]. This
has not only helped to promote the availability of relevant breast
cancer information but also exacerbated challenges related to
information overload [3]. Therefore, women with breast cancer
are particularly vulnerable to experience information overload,
which is associated with a negative impact on patients’ treatment
or behavioral decisions [3-6] and associated with anxiety and
distress [6]. In biomedical research, the information bottleneck
has shifted from data collection to data management and analysis
[7], and it appears that there is a parallel shift regarding
information for patients. Tailoring information to individual
needs can better support patients in their search and retrieval
efforts for securing appropriate information [8]. This will not
only reduce information overload but also ensure that patients
do not miss important treatment information, which is another
factor that negatively impacts the health and well-being of
women with breast cancer [9,10].

Mobile apps offer innovative solutions for improving health
care for various health conditions [11]. Several of these apps
include the provision of tailored information [12-15]. This
innovation has evolved rapidly in the last decade, and it is
estimated that by 2018, nearly 2 billion smartphone and tablet
users accessed health care–related apps [16].

Experiential Information in Apps
A recent systematic review of empirical studies on mobile apps
(n=29) for breast cancer care [17] and another review on the
evidence for mobile app use (n=9) during the treatment of breast
cancer [11] identified only one study that included access to
experiential information in the form of a personal story forum
containing five recorded stories [18]. This is despite evidence
that patients turn to the internet and other sources to purposefully
search for experiential information [19]. However, the quality
and access to this type of information is highly variable, and
there is a need to provide rigorously developed, reliable, and
tailored information regarding the experiences of others with
similar conditions. Experiences of other patients are an important
part of the evidence base that is available to patients; experiential
evidence increases awareness of various treatment options,
normalizes aspects of illness and treatment, and supports and
informs decision making. Dismissing personal stories as
anecdotes is a serious misunderstanding [20]. To date, research
findings underscore the value and impact of patients’ exposure
to experiential information, which includes providing comfort

and ensuring a more realistic outlook about the future [21].
Similarly, Ziebland and Wyke [19] reported that experiential
information can support people in making better health care
choices, raising awareness of certain health issues, improving
health literacy, comparing each other’s situation, and accessing
more appropriate services. From our study on women’s
experiences of breast cancer, we found that experiential
information can complement women’s information needs about
subjects that are not always communicated through factual and
biomedical types of information [22]. It is argued that the
inclusion of experiential health information will remain a key
feature of eHealth strategies because of the appeal and
memorability of stories and the need to make contact with peers
[19]. However, there are concerns regarding people’s reliance
on the internet for experiential information and the quality and
reliability of this information [19]. A review of existing apps
demonstrated that such resources are scarce. Few of them are
evidence-based and many are misleading [23], as apps are often
introduced into clinical care before benefits and risks for patients
and health care professionals are evaluated [11]. Both the
systematic reviews mentioned earlier found that rigorous trials
in this area are lacking.

Women not only need to receive the right information at the
right time and in the right format but also need to receive
information from trustworthy sources, such as health care
professionals, patient support organizations, and other patients,
especially when information is offered on the web or through
a mobile app. The challenge lies in developing evidence-based
information tools that respond to women’s personal information
needs. Such tools are relatively rare to date, and to our
knowledge, no tools exist that provide information that is
tailored to individual preferences and needs. Greater insights
regarding women’s needs at particular times in their cancer
journeys and regarding the technical requirements for such a
tool would contribute to novel solutions. To our knowledge,
there are no tools yet that help patients understand how to
prepare for breast cancer surgery based on lived experiences
and, in particular, that draw from experiential evidence gathered
through rigorous qualitative methods. This paper reports on the
development of a new tailored information app called Health
Experiences and Real Stories (HERS) that allows women with
newly diagnosed breast cancer to retrieve information (in
English or French) from an existing database of women’s
experiences with breast cancer. One of the key findings from
previous studies was that women missed important information
during the diagnostic phase, especially while preparing for
surgery. However, women also reported that they struggled to
handle information at the start of their breast cancer journey
[22]. Women with suspicious lumps or other symptoms of
potential breast cancer may often be seen and treated by a
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surgeon before they come under the care of a specialized breast
cancer team (providing multidisciplinary care and support
throughout the journey [8]). This diagnostic stage is typically
described as one of the most bewildering periods [8,24] when
women are usually coming to terms with this new disease and
may be seeking information about breast cancer, treatments,
and options [25].

Objective
This study aims to contribute to the development of tools that
provide patients with tailored experiential information based
on rigorous qualitative research. In the following sections, we
describe the work undertaken in four phases to conceptualize,
develop, and obtain preliminary feedback from users for the
HERS app.

Methods

Overview
Our multidisciplinary research team (clinicians, computer
engineers, and researchers) worked in close collaboration with
an expert advisory panel (patients, representatives of breast
cancer organizations, and clinicians) to develop and test the
HERS app over the study period from July 2016 to June 2018.
The four phases of work consisted of understanding women’s
preferences and needs related to the app (phase 1), content
development (phase 2), technical development (phase 3), and
pilot testing (phase 4), as presented in Figure 1. The research
ethics committee of Saint Mary’s Hospital Center (SMHC) in
Montreal, Quebec, Canada, approved the study in June 2016
(reference number 11-22 B, amendment 3). Participants for the
interviews and focus groups were recruited through breast cancer
patient and community organizations and support groups,
personal networks, our expert advisory committee, and social
media. Informed consent was obtained from all participants.

Figure 1. Process of the Health Experiences and Real Stories app development. DCIS: ductal carcinoma in situ; HERS: Health Experiences and Real
Stories.
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Phase 1: Understanding Women’s Preferences and
Needs Relating to the HERS App
A secondary analysis of the transcripts from 35 interviews
previously conducted with women with breast cancer was
undertaken to identify women’s information needs before and
after surgery. This analysis informed the questions developed
for the focus group discussions in this study. Details regarding
the methods for the original qualitative research have been
published elsewhere [22].

Two focus groups involving women with experiences of breast
cancer were convened in July 2016 (n=6) and September 2016
(n=5) to (1) consider information needs (helpful information,
information needs, and lack of information) related to surgery,
(2) review sample videos to understand the value of experiential
information, and (3) better understand their preferences
regarding design features of a tailored information app. In focus
group 2 (different participants), we presented a summary of the
results of focus group 1 and discussed the findings further. The
women were aged between 43 and 65 years. The participants
had been diagnosed with breast cancer and had undergone
various surgeries (lumpectomy, single or double mastectomy,
and reconstruction). Both focus groups were facilitated by the
principal investigator, senior qualitative researcher, and
computer scientists.

Phase 2: Content Development
The content for this app was drawn primarily from the data
collected in previous qualitative research completed by our team
regarding the experiences of 35 Canadian women with breast
cancer (Canadian Women’s Experiences with Breast Cancer
study). These results are presented on the web (Canadian Health
Experiences Research Network, 2021 [26]) where we created
topic summaries, including illustrative video and audio clips,
from our analysis of issues important to the women that we
interviewed. Given that we had previously excluded women
diagnosed with the earliest form of breast cancer—ductal
carcinoma in situ (DCIS), [22]—because of the particular
definition of breast cancer adopted for the original collection
and the fact that this group also underwent breast surgery
(patients with DCIS would therefore be inclusive of potential
users of the app), we conducted four additional interviews with
women diagnosed with DCIS between October 2016 and
September 2017 using the same methods for collecting narrative
interviews as per the original study. Women were asked to share
their experiences with breast cancer beginning with an open
narrative question (“Can you tell me about your experiences
with breast cancer from the beginning up until now?”) followed
by a semistructured set of questions. Participants in the narrative
interviews had already consented to the future use of their
interview materials (transcript, audio, and video recordings),
which included apps such as web-based resources and for
research and teaching; all participants were provided with a
transcript of their interview for review.

Qualitative analysis of the four DCIS interviews was conducted,
along with a secondary analysis of the original 35 interviews
(36 interviews were conducted but one participant withdrew
from the study) of women with breast cancer, focusing on
women’s experiences of breast surgery. Using the framework

method [27], we selected text from the 39 interviews that were
specifically related to breast surgery, such as experiences with
surgical procedures, but also topics such as body image, talking
to children, sexuality, and information needs. Two senior
qualitative researchers analyzed the data, using the analytic
software NVivo 10 (QSR International), and then developed a
list of relevant topics relating to content (in collaboration with
the principal investigator and computer engineers) for the HERS
app based on the themes and categories that emerged from the
coding framework.

Phase 3: Technical Development of the Mobile App
Working closely with an expert advisory panel and women
diagnosed with breast cancer, we built the HERS app based on
the needs and preferences of women with breast cancer for
tailored information from phase 1 with content from phase 2.
We developed the HERS app as a mobile app for Android
smartphones or tablets in the Java programming language. The
content (video clips) is housed on a YouTube platform on the
web. To provide tailored information to users, we developed a
recommendation engine as a web service (based on the
representational state transfer protocol) powered by a Microsoft
structured query language database that stores user information
and metadata of available videos. The mobile app accesses the
web service and retrieves appropriate content from YouTube
to display to users (Multimedia Appendix 1).

After completion of the prototype app, we made further
improvements and iterations based on the feedback from a test
session (testing the app, focus group, and surveys), as described
in phase 4.

Phase 4: Obtaining Preliminary Feedback From
Potential Users
The test session took place in June 2018 with 5 women (aged
51-66 years with a minimum of high school education), who
had been diagnosed with breast cancer between 2005 and 2016.
Two of the women had a recurrence of cancer since their
diagnosis and 2 women previously participated in the focus
group of phase 1. The goals of the session were as follows:

• To consider women’s responses to existing web-based
resources for breast surgery that contain more factual
information and to the pilot version of the HERS app
presenting experiential information

• To gather perspectives on the HERS mobile app regarding
what was useful and to gather any recommendations for
improvement

The women first explored the information resources offered by
the app. These included resources offered by reliable breast
cancer organizations such as the Canadian Breast Cancer
Foundation, Canadian Breast Cancer Network, and Canadian
Cancer Society. These resources mostly offer what we have
termed more biomedical or facts and figures–type information
related to breast cancer (eg, illness stages and surgery
procedures) and may occasionally include some experiences of
women as testimonials. After reading these resources (20 min),
the participants completed a questionnaire (15 min). We
considered adopting the questions from the eHealth Impact
Questionnaire evaluation tool [28] for this study; however, to
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align the tool with the content and process used in this study,
we substantially adapted the questions but retained the 5-point
Likert scale. This process was then repeated for the information
on the experiential information in the HERS app. The focus
group ended with a discussion of the value of
biomedical-oriented information resources and experiential app
resources.

Results

In this section, we present a summary of the results for each
phase of the project. See Multimedia Appendix 4 for a
Powerpoint presentation of the research study.

Phase 1: Understanding Women’s Preferences and
Needs Relating to the HERS App

Information Needs Related to Surgery
A synthesis of the analysis of the information needs of women
during the surgery phase (secondary analysis and focus groups)
is shown in Textbox 1.

Textbox 1. Women’s experiences with information related to breast cancer surgery.

Information received

• Women’s contrasting experiences with regard to the information that they received was striking; some felt that they had received excellent
information and others felt they were hardly informed.

• For the majority, it seemed as though there was both too much and too little information.

Information needs

• Women described that they were unaware of their information needs (“I think I didn’t know what I needed to know”) after finding the lump and
while preparing for surgery.

• Women were understanding of the limited availability of health care professionals.

• Women described a need for experiential information on issues, such as impact on life, intimacy issues, and how to tell children.

• Women found that biomedical information about breast cancer was covered the best (in comparison with experiential or pragmatic information).

• The flow of information typically improved once patients saw their oncologist.

Lack of information

• Information in relation to care practices and surgery: wound care, preparation for surgery, how it will look, pain, and check-up frequency

• Experiential information: return to work, telling children, and effects on relationships. Women felt that this kind of information should be
considered essential for patients.

• Women experienced a lack of information about and support for decisions related to surgery and reconstruction. They did not receive sufficient
information about the importance of exercise after surgery.

• Women described feeling misinformed.

Helpful information

• Information from health care professionals: information session on breast cancer in hospital, visual explanations (eg, drawings showing the
drains), link to a web-based decision-making tool, referrals to a sexologist and physiotherapist

• Personal resources women used to find information: websites, research articles, support groups, experiences of others, a specialized boutique
that provides postmastectomy clothing, and being accompanied by a friend of a family member who can help remember the information shared
during appointments with health care providers.

• Support groups: support groups were found to provide helpful resources. However, most women were only informed of the existence of a support
group after surgery.

Value of Experiential Information
In the focus groups, women were shown some relevant
experiential videos that were published on our website
(Canadian Health Experiences Research Network, 2021 [26])
to discuss the value of experiential information; women
described experiencing a certain comfort from watching these
videos (quote 1), an ability to learn from other experiences
(quote 2), and how it may have influenced their decision making
(quote 3):

It’s nice to see um I would have liked that, you know.
To see some real-life women, you know, like really
talking about it and saying something about it. It
would have been comforting, you know, because
sometimes you, you just don’t know. And by the time
you get into these support groups you’ve already gone
through a lot of the uh stuff, the surgery.... [Quote 1]

So a lot of my friends were telling me “Don’t worry,
radiation it’s not bad you’re going to be fine.” But I
would have liked to have maybe a buddy or a nurse
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or somebody who I’m looking for people who have
had the same thing that I have. Because I wanted to
know what was your experience? Did you have the
same symptoms that I had? [Quote 2]

But I think before I had my surgery when I was
making decisions surgery or chemo and I saw, if I
saw her video it might have really influenced that
decision. [Quote 3]

They further said that the videos might help women who are
going through a similar experience so that they feel less alone.
They also highlighted the fact that women in the videos
described real issues (eg, sexuality or talking to children about
their diagnosis) that were not always easily discussed.

The videos also raised concerns. One participant felt that video
clips may also negatively influence decision making. Another
concern was related to how users were to filter and validate this
type of anecdotal information. Despite the two challenges raised
within the group, participants agreed that there should be a place
for these kinds of videos; the participants suggested that the
project team should balance more provocative videos with other
videos that present solutions or different experiences of similar
situations.

Key Design Preferences
Focus group participants were asked to describe their
preferences for a mobile app and were also asked to give their
opinion to certain proposed features for the app (such as the
possibility to take notes); a summary of this discussion can be
found in Textbox 2.

Textbox 2. Key design features for the Health Experiences and Real Stories app as discussed in focus groups to inform the development of the app.

General feedback

• Availability of information that relates to user’s own situation

• Offer a range of experiences and information

• Important to include different age groups, stages and severities of breast cancer, marital status, and whether they have children

• Include how to videos

• Information should help women to normalize their experiences and include the message that each experience is unique

Videos

• Personal features of speakers (eg, age, ethnic background, and educational level) not defining of the information

• Provide culturally sensitive information

• Don’t overemphasize or profile certain personal attributes as videos with speakers with different characteristics may still be relevant for users
with other characteristics

• Topics should be grouped according to stage and by topic including social impact

• Include information on choices for surgery and posttreatment experiences

• Include a wide variety of experiences

Language use

• Use language that can be understood

Resources

• Provide links to other resources

• Resources should be up to date and cover a wide range of information needs

• Ability to save the link.

• To increase awareness, multiple women suggested using social media outlets such as Facebook

Note-taking

• Could relieve some stress accompanied with getting information

• Helpful to prepare questions

Phase 2: Content Development
More than 175 illustrative clips, with original video, audio, and
text clips from the interviews with a length of about 1-2 minutes,
were extracted from the recordings of the 39 interviews with
women with breast cancer (n=35) and DCIS (n=4). They were

related to various topics of breast cancer surgery, including
preparation for surgery, types of reconstruction, and body image.
These serve as the content of the HERS app.
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Topic List: Core Content
The thematic analysis of the interview data defined the core
content for the app to be organized within 11 major topics and
23 subtopics (Multimedia Appendix 2). The creation of this
framework was an iterative process and was discussed with an
interdisciplinary team and advisors. An additional search filter
was added for the treatment phase (before surgery, surgery,
after surgery, reconstruction, and impact on life). The themes
and filter enable the recommender system to provide tailored
information. All clips were tagged with keywords from the
subthemes and treatment phase in a database server. Clips with
medical information were reviewed by our health care
professional advisors, such as surgeons, oncologists, and
radiotherapists. Clips with potentially distressing information
or unusual experiential information were reviewed by a
psychologist, a representative of a breast cancer organization,
or women diagnosed with breast cancer. After review, a small

number of clips were removed from the database to mitigate
any potential misinterpretation and an explanatory text was
added other clips. The clips were then prepared and uploaded
for video storage on YouTube.

Preparation of an Introductory Instructional Video
Members of the project team used the app Powtoon to develop
a short plain language introduction video, which was included
in the app for users to review as a guide to the HERS app.

Phase 3: Technical Development of Mobile App,
Recommender System, and Back End
The requirements and suggestions as described in the former
two sections, together with the team’s interpretation of the
requirements of the app, supported the development of the
HERS app (see Figure 2 for a sample screenshot of the app
interface).

Figure 2. Sample screenshot of app interface.

Multimedia Appendix 3 details the functionality of the app. As
previously described, the ability of the app to provide tailored
information was a key design consideration. This was achieved
through the development of a recommendation engine.

The recommendation engine performs content-based matching
by recommending videos of speakers with similar characteristics
as the user (based on user profiles such as age, marital status,
and profession) on topics selected by the user and through

collaborative filtering (videos related to videos liked by the user
and by similar users).

The following three key principles informed our approach to
recommendations:

1. Make the most informed recommendations initially
2. Increasingly reduce designer bias and let users drive

recommendations
3. Account for diversity in recommendations
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As expected, in a user’s very first session, little is known about
what kinds of content the user is actually interested in.
Nevertheless, we make informed guesses based on the user’s
demographic information as registered in the user’s profile and
match that against the speaker profile in the metadata of the
videos. After at least one session, the app analyses the user’s
indication of topics of interest (either done explicitly in the
preferences view or implicitly by marking one or more videos
as relevant). In addition to making recommendations based on
similarity matching between users and videos, the app also
makes recommendations based on diversity. The idea is to help
users discover interesting content even if their preference

settings and usage history do not indicate that the content is
relevant to them. Heuristics are used to select videos on the
diversity criteria, for example, videos that are most marked as
relevant by the community.

Phase 4: Exploring Preliminary Feedback From
Potential Users

Feedback
The pilot app, containing a total of 175 clips extracted from
interviews with 39 women, was tested by potential users (see
Textbox 3 for more detailed feedback).

Textbox 3. Feedback on general aspects, videos, and resources of the Health Experiences and Real Stories app after testing the app.

General feedback

• The app could help process information received from doctor (not all information was retained from doctor’s visits)

• The app could be so interesting that the user would stay too long—guide users to access videos step by step

• The app looked professional, was well organized, and was easy to navigate. Some technical problems with the app—in some instances, the app
would freeze

• The tool could help women be better prepared for the next stage

Videos

• Liked speakers’ personalities

• Presentation and tone were described as intelligent and nonpatronizing

• Appreciation of range of topics and realistic videos

• Liked the ability to choose own videos or skip videos

• Length was good (not too long)

• If videos felt short, participant liked that other videos were available or that they could replay videos

• Organization by topic was helpful

• One participant liked the snippets of information; it worked for her

• Information well balanced: not too happy nor too sad

• One participant described how she recognized the experiences of one speaker

Resources

• Resources were appreciated and perceived as trustworthy

• Good step-by-step process

• Professional outlook and quality of resources

• Information would have a relaxing and calming effect on women during diagnoses phase

• Add contact information and feature for asking questions

• Appreciation of combination of biomedical and experiential information

Survey Results
In total, 5 female participants were asked to complete the
questionnaire twice: first after reading selected biomedical
information resources that can be found on reliable websites
and then after visiting the experiential section of the HERS

information app (see Table 1 for the results). The results
revealed that participants positively perceived the biomedical
information, and the results were slightly better after viewing
the app information, for example, they seemed to feel less
overwhelmed with information. However, this is a very small
sample, and further testing is required.
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Table 1. Results from survey questions (N=5)a.

After reading app informationc,
median (range)

After reading biomedical informa-

tionb, median (range)

Question

4 (4-5)4 (3-5)1. I feel better informed after viewing the resources.

4 (4-4)4 (3-5)2.I had a lot of my questions answered by the resources or this app.

4 (4-4)4 (3-4)3.I better understand the information I need to prepare for the next steps
in treatment or stages of the illness.

4 (4-5)4 (3-5)4.I was able to easily find the information I was looking for.

4 (4-5)4 (3-5)5.The resources made me feel less lonely or isolated.

5 (4-5)5 (3-5)6.If a friend or family member were in a similar position, would you rec-
ommend the resources or this app to her?

4 (3-5)4 (4-5)7. I have a better understanding of where to seek information about breast
cancer and surgery. 

2 (2-3)3 (2-4)8. Looking at the resources or site raised more questions for me than it
answered. 

2 (1-4)3 (1-4)9. There was so much information here, I felt overwhelmed. 

2 (1-2)1 (1-3)10. It was difficult for me to relate to the information or the stories in this
resource. 

1 (1-2)1 (1-2)11. The information on this app will not help me feel more confident dis-
cussing my questions and concerns with my doctor(s). 

aThe questionnaire used a Likert scale of 1 to 5 for all questions except question 8 (1=strongly disagree; 2=disagree; 3=neither agree nor disagree;
4=agree; 5=strongly agree). For question 8, the responses represented the following: 1=definitely would not; 2=would not; 3=neither would nor would
not; 4=would; and 5=definitely would.
bTotal criteria satisfied (rated 4 or 5 for question 1 or 7 and rated 1 or 2 for question 8 or 11) was 9.
cTotal criteria satisfied (rated 4 or 5 for question 1 or 7 and rated 1 or 2 for question 8 or 11) was 11.

Discussion

Principal Findings
This paper describes the development and piloting of a mobile
app that provides tailored information for women, based on
their preferences and needs, about others’ experiences of breast
surgery. This system draws upon an existing evidence-based
data set of video narratives featuring Canadian women’s
experiences of breast surgery and uses advanced computing
engineering and machine learning in the design of a
recommendation algorithm to provide tailored information
(similar to the popular Netflix platform). Our aim was to
contribute to efforts that provide the right information at the
right time and in the right format to help women manage
information at a critical time in their care journey for breast
cancer. In a preliminary pilot test, we found generally positive
responses to questions regarding the content and value of this
type of e-tool.

Our findings regarding women’s information needs and their
experiences related to missing relevant treatment information
and information overload are consistent with the existing
literature [29-31]. There is a need for the development and
assessment of more interventions that help information seekers
manage health information overload [3] and a need to develop
information filters to help information seekers identify relevant
web-based health information [5]. None of the identified articles
in a recent systematic review on mobile apps for breast cancer
care used a recommender system to generate tailored

information and only three mentioned a feature with regard to
tailoring information [12,13]. Although the use of recommender
systems is still sparse in the health sector, it has the potential
to contribute to tailored health interventions [32], and mobile
apps for breast cancer could contribute to reducing information
overload by offering tailored information and machine learning.
This study contributes to the scarce existing knowledge related
to evidence-based eHealth apps that are designed to provide
information and support for women with breast cancer in
addition to the novel application of a recommender system to
do so. Scientific literature presenting narrative-based apps
designed on the basis of rigorous research is virtually
nonexistent, as per our preliminary review of the literature.

Considerations for Future Research
Research in the last decade has demonstrated the challenges of
measuring the health effects associated with health information
usage of information offered on the web or through web-based
tools. These mechanisms are complex and interrelated with
many factors. Tools, such as the one described in this paper,
offer the potential to contribute to new knowledge and to a better
understanding of information-seeking practices because of the
ability to relate the user feedback on the videos (relevant or not)
to the app usage as well as to the personal characteristics of the
user, the speaker, and the content of the video. For example,
the app makes it possible to better understand whether certain
personal user characteristics, such as age, ethnic background,
having children, marital status, and literacy level, influence
one’s preference for certain speakers with similar characteristics.
In the future, it may also be possible to add other important
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characteristics that influence information needs [29], such as
preexisting knowledge of the illness and preference for more
basic or advanced illness information. A recently developed
narrative taxonomy defines three different kinds of narratives:
process, experience, and outcome narratives [33]. The authors
argue that, for each type of app (information tool, decision aid,
and behavior change information), different narrative types
should be used. For example, for an information tool, creators
should include narratives about a process or experience but
exclude narratives focused on the outcome. Future research
should aim to better understand the impact of different types of
narratives on the effectiveness and uptake of particular mobile
apps for health. Finally, it is important to further test the impact
of the app on the users, for example, through a randomized
controlled trial.

Our research group is part of a global network of researchers
who conduct similar research in their respective countries. This
app offers the possibility of expansion by including clips from
international collections of breast cancer narratives or by
creating similar tools that use scientifically gathered, personal
experiences of a variety of health conditions. An international
working group is currently formed with member countries of
an international network for patients’ experiences [34] for the
application of the HERS app elsewhere.

In addition, it is important that the app also offers information
that the user does not yet know that she needs to know (eg,
information on lymphedema exercises and the need to consider
fertility treatment). Research on how women can best be
introduced to these subjects through the app would be important.
For instance, should the recommender system continuously
offer clips on these specific subjects or should women be made
aware of them through other pathways? It would also be
important to consider how other unexpected events or
complications during treatment (such as drain tube removal or
unclear margins) should be introduced without engendering
unnecessary fear or anxiety.

Limitations
The limitations of this study are primarily related to the scale
and the limited nature of the pilot study. We convened a small

sample of breast cancer survivors to conduct a preliminary test
of the functionality and user experience of the app. Admittedly,
our targeted app users are women who are yet to undergo
surgery. In this study, we chose to involve women who had
already undergone surgery to provide retrospective insights into
how this app would have helped them during their journey. The
participants first accessed biomedical information and then
experiential information; the order of this information may have
influenced their responses to the survey. This would need to be
explored in future trials of this product. Although the results
were not intended to provide any statistical significance, we
were encouraged by the favorable trends in their responses. We
will now seek additional opportunities to expand the evaluation
of the app to involve more women with breast cancer who are
yet to undergo surgery, develop an iOS version of the app for
Apple mobile devices, invite other health experience research
groups using similar methods to test the addition of an expanded
data set (video narratives gathered in other jurisdictions and on
different health conditions), optimize the saturation of
information within topics identified for this app, and consider
a cloud-based deployment to eliminate the need to be bound to
a specific server. The aim of our next phase of development
will be to formally evaluate the utilization and impact of this
eHealth tool on women’s shared decision making and the
perceived needs for information and support around the time
of surgery in their breast cancer journey.

Conclusions
In this paper, we provide preliminary evidence for the feasibility
and acceptability of an innovative eHealth app designed to tailor
experiential information for women preparing for breast cancer
surgery. The HERS app, based on a recommender system, is a
unique attempt to ensure that women receive the right
information at the right time in the right format; however, further
testing is still required to measure the impact of the app.

We believe that these kinds of tools offer great potential to
improve health information competence and reduce information
overload, while ensuring that women receive timely, relevant
information that meets their needs, and they complement more
factual, biomedical information about their illness that they
receive from their care team and other sources.
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Abstract

Background: Taking evidence-based interventions to scale is a challenge for prevention science. Mighty Girls is an evidence-based
sexual health intervention program that combines classroom sessions with novel, cutting-edge technology (digital puppetry). The
program was developed for 7th grade Latinas, but US school and community demographics rarely allow interventions targeting
a single ethnic group. Additionally, digital puppetry is costly to scale up, and parent disapproval often prevents successful
dissemination of adolescent sexual health programs. Intervening steps along the scaling-up pathway are needed to adapt the
program prior to scaling up for dissemination.

Objective: The aims of this study were to create a multicultural adaptation of the Mighty Girls program using a mobile app that
is less costly to disseminate and is acceptable to parents of 7th grade girls.

Methods: This study used a three-phase process to adapt Mighty Girls into Mighty Teens. All phases used purposive
(nonprobability) sampling of low-income, multicultural, urban metropolitan groups (7th grade girls and their parents) within
central Florida. Phase 1 involved two videotaped implementations of a multicultural adaptation of the classroom sessions, one
involving focus groups (N=14) and the other serving as a single-group pretest-posttest pilot study (N=23). Phase 2 involved
development of a narrative cell phone app prototype, which was subjected to usability testing (N=25). App usability and engagement
were assessed qualitatively (observation, focus group, open-ended questions) and quantitatively. Phase 3 used focus groups to
assess parent support for the program (N=6). Qualitative data were analyzed using descriptive content analysis. Quantitative data
were analyzed using descriptive statistics and paired t tests.

Results: Qualitative findings supported classroom sessions being multicultural, and identified simple changes to improve
engagement and learning. Quantitative findings from the second classroom session implementation pilot study indicated a
significant pre-post difference in intention to delay sexual intercourse (P=.04). App usability and appeal were supported by a
System Usability Scale score of 76 (exceeding 68 per the industry standard) and 83% (20/24) of participants agreeing they would
recommend the app to friends. Parents (mothers) expressed only positive regard for program goals, and classroom session and
app activities.

Conclusions: This study adapted Mighty Girls into an engaging, easier-to-disseminate, multicultural program, termed Mighty
Teens, that uses a narrative-generating app to support behavior change, and is likely to be accepted by parents of 7th grade girls.
This study also provides evidence of the preliminary effectiveness of Mighty Teens classroom sessions. The sampling method
and sample size were appropriate for adaptation, but research involving a more representative US sample is needed to confirm
multicultural fit, parent receptivity, and program effectiveness. Study implications include integrating app use throughout the
classroom sessions to build narrative-generating skills across the program and increasing the number of narratives produced,
which should in turn increase the program’s behavior change potency.
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Introduction

Taking evidence-based interventions to scale is a challenge for
prevention science [1,2] because scaling up interventions for
widespread dissemination is not always straightforward [3].
Scaling up is particularly challenging in sexual health
interventions with traditional support from the literature focused
on monocultural tailoring [4,5] and the focus of the US National
Institutes of Health on innovation. Although these are certainly
worthy goals, they are often at odds with achieving scale,
particularly for school-based programs. Additionally, political
and ideological issues, especially parent disapproval [6], can
create barriers to dissemination [7,8]. Failure to consider these
issues prior to scaling up for widespread dissemination can
threaten the successful dissemination of evidence-based
programs [9].

The purpose of this paper is to illustrate the steps taken to adapt
Mighty Girls, an evidence-based sexual health intervention

program [10], prior to scaling it up for widespread dissemination
within US public school systems. Mighty Girl’s program design
is guided by a theoretical framework that integrates adolescent
development theory [11], social cognitive theory [12], and
narrative engagement theory [13]. The first two theories define
program goals: delaying initiation of intercourse by building
efficacy and skills in decision-making, goal-setting, risk
evaluation, and resistance to peer pressure and media messages
implying teen sex as a common behavior. By contrast, the
narrative engagement theory defines the overarching program
strategy: using narrative-generating activities to (a) build
program skills, and (b) combine and imbed skill knowledge and
program messages in memory. The resulting Mighty Girls
program includes 6 classroom sessions and a computer game,
DRAMA-RAMA, that generates a first-person narrative about
responding to peer pressure in a simulated early adolescent
world (Textbox 1).
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Textbox 1. Mighty Girls program components and corresponding components in the Mighty Teens adaptation.

Sessions began with “Mighty Moments,” a kinesthetic learning experience of relationally competent resistance communication skills developed by
the second author. Session objectives are listed with the original (Mighty Girls) program session title. Objectives were retained in the adaptation with
minor modifications.

Choices & Results (split into two sessions in Mighty Teens: Goals and Choices & Results)

• Identify personal goals (modified as “Goals” in Mighty Teens)

• Understand the results of everyday choices (modified as “Choices & Results” in Mighty Teens)

• Relate choices and results to goals (modified as “Choices & Results” in Mighty Teens)

What’s Risky? (maintained as “What’s Risky?” in Mighty Teens)

• Explain why some behaviors could be considered risky

• Identify potential results of choosing to engage in risky behaviors

• Discuss what increases or decreases the risk of a specific behavior

• Identify what behaviors are risky for oneself

The Avoid Skill (modified as “Avoid & Leave” in Mighty Teens)

• Define Avoid Skill

• List 3 methods for avoiding an uncomfortable or risky situation

• Avoid the Mighty Girls way: being considerate, confident, and convincing

The Refuse Skill (modified as “Refuse & Explain” in Mighty Teens)

• Explain differences between aggressive, passive, and assertive communication

• Demonstrate matching voice and body language using Refuse Skill

• Refuse the Mighty Girl way: being considerate, confident, and convincing

Media Influences (modified as “Challenging Media Messages” in Mighty Teens)

• Explain purpose of media

• Think critically about advertisements and TV show messages

• Identify positive and negative messages about girls and women in the media

• Identify ways in which teens on popular TV shows are different from and similar to teens in real life

Wrap-up & Review

• Model results–based choices

• Demonstrate Mighty communication: using considerate, confident, and convincing words and body language.

Tech Component to Support and Sustain Behavior Change (modified as a cell phone app in Mighty Teens)

• Digital puppetry computer game, DRAMA-RAMA

The Avoid Skill and The Refuse Skill sessions were adapted from “keepin’ it REAL” [14]. Other sessions were cocreated by the first and second
authors.

Mighty Girls has three features, which the nonadoption,
abandonment, scale-up, spread, and sustainability (NASSS)
framework identifies as likely to result in failure to scale up and
disseminate [9]. First, the program was developed for Latinas.
This monocultural focus is at odds with successful dissemination
within US public school systems given US school and
community demographics [15]. Additionally, research findings
argue for greater effectiveness of multicultural, relative to
monocultural, program interventions in general [16] and within
US school settings in particular [17,18]. Second,
DRAMA-RAMA relies on human-in-the-loop technology
(digital puppetry) [10]. Advances in artificial intelligence are

not yet sufficient to reduce this cost (current personnel and
equipment costs estimated at US $20,000 per school), making
the intervention not sustainable within US public school systems.
An alternative, less costly narrative-generating technological
component such as a smartphone app would address this
sustainability barrier. Third, it is wise to gauge potential parent
support for any school-based sexual health program [6],
particularly one that uses a smartphone app [19], early in the
scaling-up process when changes are easier to accommodate.
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Methods

Overview
All three phases of program adaptation (Figure 1) used purposive
[20] (nonprobability) sampling of groups living in a low-income,

multicultural, urban metropolitan area within central Florida.
Recruitment and study procedures were approved by the
Prevention Strategies LLC Institutional Review Board and
participating school district. Below, we present information
specific to each phase, one phase at a time.

Figure 1. Adapting Mighty Girls into Mighty Teens, a more scalable and easier to disseminate program.

Phase 1: Multicultural Adaptation of Classroom
Sessions and Pilot Study

Design
Phase 1 used an iterative process involving consultation and
two implementations of the classroom sessions, with the second
implementation serving as a pilot study. After each iteration,
the classroom sessions were revised.

Three changes to program materials were made in preparation
for phase 1. First, session slide sets were revised to ensure
representation of a variety of cultural/ethnic groups. Second,
content on narrative writing was added to the final “Wrap-up
& Review” session. Third, ordering of the Avoid Skill and
Refuse Skill sessions was reversed relative to their positioning
in the original program. This last change was driven by insights
from implementing the original program [10]. Both sessions
were adapted from an efficacious, early-adolescent substance
use prevention program, “keepin’ it REAL” [14], which stands
for the relationally competent resistance communication skills
Refuse, Explain, Avoid, and Leave. Only Refuse and Avoid
were taught in Mighty Girls because formative work indicated
that Explain could elicit more peer pressure by inviting peers
to argue [21], and Leave could not be used in DRAMA-RAMA.

Consultation
Consultants included a female middle school staff member and
three adult women in their early 20s (two African American
women and one biracial African American/Native American
woman). The latter were recruited as research assistants through
Indeed, a worldwide employment website for job listings. These
young women all lived in the same low-income, multicultural,
urban metropolitan area in which the study was being performed.
We specifically empowered them by emphasizing during
recruitment and task directions that they brought a unique and

valuable expertise critical to the success of the research effort
(this message was repeated throughout phase 1 and phase 2 for
all tasks involving these women). They were tasked with
reviewing the Mighty Girls classroom session program manual
and slide sets for language, terminology, and image inclusivity
(ie, not heterosexist or specific to a particular ethnic group) and
making recommendations.

Participants, Procedures, and Measures
Participants in both implementations were girls enrolled in the
7th grade (aged 11-14 years) at two multiethnic middle schools
in an urban metropolitan area within central Florida. No
participant had difficulty speaking, reading, or writing in
English, and on average used only English, or English more
than other languages, for these activities (ie, high level of
acculturation). Participants of implementation 1 were recruited
at a low-income (67% reduced/free lunch, in accordance with
criteria to be designated as a “Title I” school: 65% of
students/families qualify directly for supplemental nutrition
assistance program, homeless, migrant, Medicaid, or foster care
as verified by the state) middle school with 80% minority
enrollment. Two girls dropped out after session 4 due to repeated
disruptive behavioral issues. Participants of implementation 2
were recruited at a second low-income (52% reduced/free lunch)
school with 69% minority enrollment (top 5% of state schools
for enrollment diversity). Participants at both schools were
recruited with: (1) flyers posted at the school; (2) a message
sent out via phone by the principal to parents of 7th grade girls;
and (3) the three research assistants discussing the study and
handing out study packets during 7th grade lunch (packets
contained the principal’s letter of support, parental consent
forms, and screening form assessing parents’ culture/ethnicity
and child’s English language fluency).
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Each implementation involved a two-person multicultural
teaching team consisting of either the first or third author in the
teaching role and one of the three research assistants in the
teaching assistant role (ie, Hispanic or non-Hispanic White
teacher paired with African American or multiethnic [African
American/Native American] teaching assistant). This team also
acted as participant observers who made postsession notes about
the session they had taught, identifying what worked and did
not work, and providing feedback on the cultural relevance of
the wording and examples used to explain concepts.

Teaching assistant role training involved completing session
activities in the role of a participant, and provided an opportunity
to try out a training approach that combined two 2-hour
face-to-face sessions with a “homework” assignment similar to
what might be used for training when the program is taken to
scale. All three research assistants spontaneously reported how
much they liked their training, particularly the “homework”
(using communication techniques with friends and family).

Both implementations were videotaped. The first implementation
involved postsession focus groups, and the second was a
one-group, pretest-posttest pilot study (not powered for
significance).

First Implementation
Participants at the first school completed a brief demographic
questionnaire immediately prior to the first session that assessed
age; birth country; race and ethnicity; acculturation (use of first
language relative to English for those who spoke more than one
language) [22,23]; and whether lunch was free, reduced in price,
or full price.

Each Mighty Teens classroom session was delivered and then
followed by a short focus group led by the teaching team. Focus
group questions were displayed on slides. Participants wrote
responses on large pieces of paper posted on walls or on
anonymous index cards, depending on the question. They then
voted (ie, agreed/disagreed) on themes identified in comments
written publicly and anonymously, and responded to probes for
more details or new thoughts emerging in response to other
teens’ comments.

Second Implementation/Pilot Study
In lieu of focus groups, participants at the second school
completed a paper-and-pencil pretest immediately prior to the
first session (also containing the same demographic items used
in the first implementation) and completed a posttest
immediately after the last session. All measures had been
pretested or used with this age group previously [10,24].

The pretest and posttest contained a short self-efficacy scale,
along with items assessing resistance and sexual intentions, and
intention to postpone sexual intercourse. The 9-item self-
efficacy scale comprised 5 items from the 12-item measure
reported by DiIorio et al [25] (eg, say “no” to sex even if the
other person says they will break up with you if you don’t have
sex) and 4 items created by the first author to assess self-efficacy
regarding specific program resistance behaviors [10]. These 4
items were: (1) stop someone who is pressuring you to do sexual
things without making them angry, (2) leave a party or dance

club where sexual things are going on without being made fun
of, (3) avoid situations where you know other people will be
making out, and (4) say no in a serious way and stick to it when
someone you like is pressuring you to do sexual things.
Response options range from 1 to 4 with labels for endpoints
and midpoints (1=not at all sure; 3=moderately sure;
5=completely sure). Higher scores indicate greater resistance
self-efficacy. Cronbach α was .84.

All intention items used the same response options: definitely
not (1), probably not (2), probably yes (3), and definitely yes
(4). Higher scores indicate greater intention. Psychometric
analysis argued for treating intention types as measures of
separate constructs, not part of a single multi-item intentions
scale. Resistance intentions were assessed by a question related
to a particular response strategy when asked “to do something
you do not want to do.” Response strategies included: not
resisting (go along with what they want me to do), resisting by
using relationally competent communication strategies (4 items,
including suggest doing something else; α=.62), or resisting by
using a nonrelationally competent strategy (tell them I don’t
want to because it’s stupid). Kirby et al’s [26] 3-item sexual
intention measure was used to assess willingness to engage in
sexual intercourse (eg, I would have sex now to keep someone
I cared about romantically as a boyfriend/girlfriend); Cronbach
α was .79. Intention to postpone sexual intercourse was assessed
with a single item: I want to wait to have sex until I am older.

Data Analysis
Demographic responses were summarized with descriptive
statistics. A paired t test was used to assess pretest-posttest
differences in self-efficacy, resistance and sexual intentions,
and intention to postpone sexual intercourse (second
implementation only).

The first and second authors reviewed classroom session videos
(both implementations) for signs of engagement, restlessness,
and confusion. Engagement was defined as girls raising their
hands to participate, smiling, looking at the teaching team or
slide presentation when not engaged in a task, working on tasks,
or easily redirected from chatting with peer(s) back to the main
discussion and remaining attentive. Restlessness was defined
as fidgeting, repeatedly talking with peer(s) and not easily
redirected back to the task, complaining about the activity, being
bored, or not having fun. Confusion was defined as a facial
expression in which the nose and forehead were scrunched up
in a type of frown, or complaints about being confused or not
understanding task directions.

The first author also reviewed and performed a descriptive
content analysis [27] of the teaching team postsession notes
(both implementations) and postsession focus group videos
(implementation 1 only). Content (eg, sentence or section of
notes; participant response or portion of response if expressing
multiple ideas) was sorted into one of three categories: (1) liking
or positive, (2) disliking or negative, and (3) confusing or not
clear. Improvement suggestions noticed in this process were
also marked. Next, information within categories and
improvement suggestions were each reviewed for themes and
multiple instances, summarized, and then discussed with the
study team.
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Phase 2: Development of a Narrative Cell Phone App
and Usability Testing

Design
Phase 2 began with app development that culminated in usability
testing. The app prototype was initially developed for Android
phones given Pew Foundation reports [28] indicating greater
Android use by low-income families living in the urban
metropolitan area within central Florida in which this research
was being performed. However, the next iteration of the app
will be built for both Android and iPhone cell phones.

Two theories guided app development. First, the theory of fun
[29] stresses the importance of engagement for app uptake, and
defines engagement as the result of positive affect, fun, low
predictability, novelty, and the right amount of challenge (not
too little or too much) experienced while interacting with the
app. Second, narrative engagement theory [13] stresses the
centrality of engagement to behavior change. According to this
theory, engagement mediates overall effectiveness of narrative

creation, a phenomenon that builds self-efficacy through
cognitive rehearsal [12] while simultaneously imbedding
intervention messages (eg, concepts) in a narrative [13]. App
use was planned for nonschool settings (eg, home, public
library), necessitating a simple and intuitive interface.
Additionally, the interface needed to guide users in creating
their own “Mighty Teens” electronic story of resistance (similar
to the events that occurred with DRAMA-RAMA in the Mighty
Girls program). Stories were to be recorded, mirroring natural
storytelling.

Both the app and a secure, password-protected dashboard
(backend accessible to administration staff) were developed
using a collaborative approach, involving the authors and
Margaret Broucek, Principal of Tapp.technology who was a
phase 2 technology partner (Textbox 2). Tapp.technology
iteratively created screen designs in response to feedback from
the authors and the three research assistants, arriving at the
designs used to create the prototype for usability testing (Figure
2).

Textbox 2. Required prototype features and functionalities.

Mighty Teens app

• Intuitive interface with minimal text or direction

• Record oral story. Text input only required for naming story

• Present users with icons representing places, characters and their emotions, and Mighty Teens skills from which to select

• Provide users with button to click to access definitions of individual Mighty Teens skills

• Provide users with a button to click to record story while viewing selected icon places, people and their emotions, and Mighty Teens skills

• Allow users to listen to their story, and submit, rerecord, or delete it

• Send user stories using secure encrypted transmission to Mighty Teens dashboard

Mighty Teens Dashboard

• Secure, password-protected

• Allow direct entry and edit of information into sortable fields with controlled access to such privileges

• Usernames grouped by implementer and implementation school/clinic site

• Implementation school/clinic site with street, address, state, and zip code information, and grouped by organization

• Store usernames, app access codes, addresses, and story submissions

• Assign various levels of access to all stored information
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Figure 2. Mighty Teens app prototype story-creating screen with pop-ups allowing selection of places, characters with as many emotions (represented
as emoticons) as needed, and Mighty Teens skills.

Participants and Procedures
Phase 1 participants were invited to participate in usability
testing as part of their study participation. However, some were
unable to attend due to transportation issues or schedule conflicts
(eg, needed for sport team practice), resulting in a sample of 25
participants. Almost all participants (92%, 23/25) created and
recorded at least one story. Two participants interacted with the
app but did not record (or deleted recordings of) their stories.
One of these participants did not want anyone to listen to her
story. It is unclear if the other had difficulty with the recording
feature or felt similarly. Although 25 girls participated in app
testing, only 24 completed written assessments of usability and
engagement.

Usability testing was performed at each school involved in phase
1 with hot spots, approximately 1 month apart. Participants

accessed the app using either their own Android cell phone or
a “testing” cell phone provided by the research team.

When participants arrived at their respective school, they were
split into two groups with each group assigned to a different
classroom. Once in their classroom, participants were split into
dyads and a research team member was assigned to observe
each dyad. Those that finished early were free to record
additional stories. Research team members took ethnographic
field notes describing participants’ verbal and nonverbal
behaviors during app use, but were unable to see the
participants’ screens unless shown to them. Research team
members debriefed immediately after testing. Notes from this
meeting became part of the ethnographic field notes.

After using the app, the girls completed written assessments of
usability and engagement. Following this, a brief focus group
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discussion was held with the first or second author in the role
of facilitator and a member of the research team in the role of
cofacilitator/notetaker.

Measures

Quantitative Measures

Self-reported usability was assessed with an adaptation of the
System Usability Scale [30] in which the word “system” was
replaced with “app,” and wordiness and reading level were
reduced to make items more accessible to teens. For example,
the original item “I think that I would like to use this system
frequently” was revised to “I would use this app a lot.” Response
options (strongly disagree, disagree, neutral, agree, strongly
agree) were unchanged.

Consistent with the original scoring process [30], responses
were assigned a value of 0 (strongly disagree) to 4 (strongly
agree) with even-numbered items reverse-scored, and scores
were summed with the result multiplied by 2.5 to create a
usability score ranging from 0 to 100. Cronbach α for the
adapted measure was .80. Validity was supported by correlations
with the app being interesting (r=0.60, P=.002), task difficulty
(r=–0.44, P=.048), and flow (r=0.45, P=.03).

Usability was also assessed with an open-ended question asking
what could be done to improve the app, and task difficulty was
assessed with a closed-ended question: “It was hard to think of
an idea to use for the Mighty Teens app.” Response options
were strongly disagree (1), disagree (2), agree (3), and strongly
agree (4).

Self-reported engagement was measured with 6 items adapted
from those used in DRAMA-RAMA development by replacing
the word “game” with “app” and referring to writing stories
instead of interacting with game characters [10]. A single item
assessed whether the app was fun to use. A 5-item Likert scale
consisted of the following items: three items describing the app
experience (fun way to create a story, interesting, boring
[recoded]), one item asking about using the app for a school
assignment, and one item asking about recommending the app
to friends. Response options ranged from strongly disagree (0)
to strongly agree (3), without a neutral midpoint.

Qualitative Measures

Ethnographic field notes were used to assess usability and
engagement presence and issues. Research team members were
trained to collect these notes and used a checklist as a guide to
verify that they had commented on all assessment domains. The
checklist prompted assessment of (a) verbal and nonverbal signs
of positive and negative affect, and (b) problems with usability
indicated by participants having completed the storytelling task
(eg, long delays, facial expressions of frustration, asking
questions).

Focus group interviews consisted of open-ended questions that
asked for general impressions, likes and dislikes, and
recommendations for improvement. These questions were
followed by requests for feedback on specific screens or parts
of screens.

Data Analysis
Ethnographic field notes, focus group notes, and participant
responses to the open-ended usability question were analyzed
using descriptive content analysis [27], similar to phase 1.
However, the first author sorted units into categories, and then
identified and presented a summary of themes represented by
these categories to the usability testing team, along with copies
of the raw qualitative data. The summary was finalized in the
resulting discussion.

Participant stories were coded for narrative structure and
reference to Mighty Teens program skills using two
dichotomous (0, 1) variables. Narrative structure was defined
as three complete components (1). A reference to a Mighty
Teens program skill (1) required the participant to describe a
character correctly using (or teaching another character to use)
at least one skill. It was not necessary to use the exact program
name for the skill. However, not referencing a skill or naming
one without any application were both coded as no reference
(0). Interrater agreement was 100%.

Phase 3: Focus Groups to Gauge Parent Support

Participants, Procedures, and Measures
Mothers and fathers of 7th grade girls involved in the second
implementation were invited to participate in a focus group (a)
by flyers included in the study packets given out to their
daughters, and (b) during the parental consent process for their
daughters’ participation. No fathers expressed interest in
participating or were involved in the consenting process.

Scheduling of focus group participation coincided with the first
national lockdown in response to the COVID-19 pandemic.
Parents were distracted, under distress, with other activities
competing for their attention, complicating consenting and
scheduling (eg, parents who had previously expressed interest
did not return phone calls). Scheduling and COVID-19
accommodations resulted in two focus groups involving 6
mothers as participants.

Focus groups were conducted using Zoom conference
technology, which was challenging because the participants
seemed unfamiliar with Zoom and video conferences in general.
However, the facilitator (second author) was able to assist by
phone, and familiarize participants with the process and
importance of confidentiality and privacy once they opened
Zoom.

Focus group interviews consisted of open-ended questions about
(1) what the parents had heard about Mighty Teen classroom
sessions or the app from their daughters, and (2) the parents’
feelings about and challenges related to their daughters’ use of
apps and cell phones. Information about classroom session
topics and activities, and about the app was provided once
parents shared what they had heard. Feedback was then solicited,
followed by specific probing related to their daughters’ use of
the app, her doing so privately, and supervision preferences and
concerns.
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Data Analysis
Descriptive statistics are used to summarize the mothers’
ethnicities. Focus group recordings were transcribed verbatim
and analyzed using descriptive content analysis [27], similar to
phases 1 and 2. However, the first and second authors
independently sorted units into positive/negative categories and

summarized themes within the categories. No differences in
categorization or meaning of theme labels were noted.

Results

Participant Characteristics
Participant demographic characteristics for all three study phases
are provided in Table 1.

Table 1. Demographic characteristics of participants by study phase.

Phase 3: Parent focus groups
(N=6)

Phase 2: Usability testing
(N=25)

Phase 1: ImplementationCharacteristic

2 (n=23)1 (n=14)

—a13 (11-14)13 (11-14)13 (12-14)Age (years), median (range)

N/Ab19 (76)16 (70)11 (85)Qualifies for reduced/free lunch, n (%)

Cultural/ethnic group, n (%)

2 (33)c8 (32)5 (22)5 (36)African American

0 (0)1 (4)1 (4)0 (0)Arab American

1 (17)c2 (8)2 (9)2 (14)Bahamian/Black Caribbean

1 (17)c3 (12)4 (17)0 (0)Haitian

1 (17)d5 (20)5 (22)4 (29)Hispanic/Latino

0 (0)1 (4)1 (4)1 (7)Indo-American

1 (17)d2 (8)2 (9)1 (7)Non-Hispanic White

0 (0)3 (12)3 (13)1 (7)Multicultural (African American and Haitian; African
American and Hispanic/Latino; Navajo and Non-His-
panic White; Bahamian and Haitian)

—21 (85%)20 (87)11 (79)US (mainland)-born, n (%)

—22 (88%)20 (87)12 (86)High level of acculturation, n (%)

aData not collected.
bN/A: not applicable.
cPart of same focus group.
dPart of same focus group.

Phase 1: Multicultural Adaptation of Classroom
Sessions

Consultation
The consultants recommended taking more time in session 1 to
explain the program, and making two changes to increase
program language inclusivity: (1) replace “girls” with “teens”
(including in the program title); and (2) use nongender-specific
names and pronouns to avoid gender identity and sexual
orientation biases. These changes were recommended to make
teens feel included regardless of gender identity or sexual
orientation. The only exception was in the Media Influences
session, where the focus on how girls and women are depicted
in advertisements was viewed as valuable. The three young
adult consultants also reported (without prompting) how much
they liked the program and wished it had been offered to them
when they were in middle school, lending support for its
multicultural potential.

Implementations

Overview

Review of classroom session videos and teaching impression
notes from both implementations failed to identify instances
indicating a lack of multiculturalism in terminology or
directions, including those related to resisting peer pressure.
For example, expressions of confusion tended to be made by
multiple teens who were not more likely to be of a particular
cultural/ethnic group than other participants. Moreover, the
teaching teams of implementations 1 and 2 failed to report any
instances of program content, directions, or examples feeling
“off,” “needing to be translated,” and similar. Below, we discuss
the implementation-specific findings.

First Implementation

Analyses of focus group and classroom session videos, and
teaching impression notes identified two pedagogical issues
and one opportunity to fine-tune the content. First, participants
appeared to be confused when identifying goals in session 1,
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indicating that more time was needed for teaching this content,
resulting in the decision to split this session in two, with the
first objective retained in the new Goals session and the
remaining two objectives addressed in the new Choices &
Results session (Textbox 1). Second, fidgeting and restlessness
were noted during the session 3 content when the resistant
communication skill Refuse was presented, indicating a need
for physically active learning (eg, having the class stand and
share in acting out the Refuse skill). Aside from these issues,
all other disengagements could be linked to one or two
participants with a preexisting peer conflict documented in
teaching impression notes. Third, review of Refuse and Avoid
session videos led to a discussion with the teaching team that
resulted in (a) adding a clear definition of Explain, but restricting
it to a type of vague explanation that is difficult for peers to
argue with (eg, “I’m not into that”); and (b) defining Leave as
a response that can be combined with Refuse, Explain, or Avoid.
In the original program, this content has been presented more
as a type of Refuse or Avoid skill but with little emphasis. As
a result of this change, session objectives were slightly modified
to include defining and applying Explain and Leave,
respectively, and session titles were modified to “Refuse &
Explain” and “Avoid & Leave.”

Second Implementation and Pilot Study

The teaching team reported that splitting session 1 into two
different sessions increased class discussion time and allowed
for the goal content to be covered more slowly, improving
participants’ grasp of this content. Review of videos indicated
that any confusion initially present declined over the period in
which the goal content was presented. Similarly, fidgeting and
restlessness during the Refuse skill content presentation
appeared to be eliminated by increasing the physical learning
of this skill. Nevertheless, the teaching team reported that,
overall, it was difficult to deliver all content within 45 minutes
and still have sufficient time for discussion. This was
particularly true for sessions 4 and 5, which had been revised
to include content on Explain and Leave, respectively, and also
for session 7 to which content on narrative writing had been
added. In other words, all three sessions need to be revisited to
streamline/reduce their content.

Engagement was evident across all sessions. Any disengagement
could again be linked to a preexisting peer conflict noted in the
teaching impression notes.

Quantitative analyses identified a significant pre-post increase
in intention to delay sexual intercourse (t14=–2.26, P=.04). No
significant pre-post increases in resistance self-efficacy (P=.71)
or resistance intentions (P≥.30), or decreases in sexual intentions
(P≥.17) were observed.

Phase 2: Narrative Cell Phone App Usability Testing

Qualitative and Quantitative Measures
We could not detect any substantive differences between the
results obtained for the two usability testing sessions. Hence,
results presented herein are combined across sessions. The
observed time to complete a task ranged from 6.30 to 13 minutes
(median 6.67). The prototype did not track the time spent
between opening the app and submitting a story, and teens were

offered the opportunity to record their stories outside if they
did not want to be overheard. Hence, the observed time to
complete a task may be confounded with the time spent visiting
with friends, a behavior observed at the same time the recording
was presumed to be occurring, arguing for it being a “high-end”
estimate of the actual time required.

Only 24% (6/25) of the participants created a story with a
beginning, middle, and end, and less than half of the participants
(44%, 11/25) created a story in which Mighty Teens skills were
used. The stories reflected both same and opposite sex
orientations, consistent with the tailoring expected in
self-generated narratives.

Usability
The System Usability Scale score was 76 despite 55% (12/22)
of the participants agreeing that it was hard to think of an idea
to use for the Mighty Teens app. Content analysis of open-ended
question responses and focus group notes indicated that about
half of the participants wanted the app to have a tutorial, more
directions, or prompts, whereas about half felt that it was
“simple,” “easy,” or “very straightforward.”

Analysis of ethnographic field notes described some participants
as frowning and stopping, as if concentrating, and others clearly
stuck at the initial step of identifying a title until told they could
use “My Story” as the title if they wanted to. Regardless, these
participants quickly transitioned to a rush of tapping and swiping
with brighter affect, and focus group notes indicated that all but
one participant (disgruntled by a preexisting peer conflict) were
pleased with their experience. Nevertheless, many did not like
how their recorded voice sounded.

Slightly more than a third (9/24, 38%) of the participants stated
in their written responses to the usability open-ended question
that there was nothing needed to improve the app (eg, “no,”
“nope,” “nothing”). Less than half (11/24, 46%) made one or
more comments concerning actual or desired app features, and
17% (4/24) made no comments.

Descriptive content analysis of responses to the usability
open-ended question ethnographic field notes or focus group
notes identified ways to improve usability (Textbox 3).
Triangulation of these data sources indicated that a majority of
participants (80%, 20/25) were frustrated or disappointed that
they could not type their story. In contrast, 20% (5/25) expressed
joy and astonishment that they could record (they had expected
text entry) and had quickly begun using the app with gusto.
However, this latter group agreed in the focus groups that text
entry would be useful if a teen was concerned about being
overheard, or was mute or stuttered.

Four unsubmitted stories were found in the testing phones after
the session supported participants’ suggestion to add
confirmation of a successful story submission. Additionally,
the focus group discussion helped clarify other usability
improvements. For example, all participants wanted the
character set to be more representative but some also felt that
the numbers of icons in the current character set was
overwhelming, arguing for customizing over expanding the
existing set.

JMIR Form Res 2021 | vol. 5 | iss. 6 | e24937 | p.35https://formative.jmir.org/2021/6/e24937
(page number not for citation purposes)

Norris et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Similarly, the importance of adding an “other” category for
character emotions was emphasized by comments indicating
that participants considered qualities such as courageous, shy,
and determined to be emotions. In contrast, comments regarding

places suggested adding both icons (eg, corner store, fast food
place, “jumping place” [a place for teen parties with
trampolines]) and an “other” option to accommodate places that
might be more regional or seasonal (eg, pool, beach).

Textbox 3. App improvement categories and themes identified in descriptive content analysis.

Usability improvement categories and themes

• Allow both recording and text entry of stories.

• Label emoticons (cannot tell what some of the faces mean).

• Improve ability to select story elements:

• Allow multiple selections without exiting and reentering screen.

• Increase differentiation between skill versus skill definition selection (add a question mark for definition).

• Improve ability to delete characters.

• Make “controls” (pause, record, submit) on recording screen clear.

• Confirm story submission, so you know it worked.

• Increase choices and/or allow more customization:

• Current character set not sufficiently representative (nobody looked like me).

• Add selection of various different intensities of particular emotions (eg, a little angry, extremely angry).

• Add more places.

• Add “other” option for emotions and places similar to what is available for characters.

• Change to blue and red colors if app to be used by both boys and girls at some point; current colors are “girly.”

Engagement improvement categories and themes

• Make possible to anonymously share and chat about stories to help other teens or obtain feedback on how story creator responded (or could have
responded) to a particular situation.

• Increase the fun:

• Add emoticons floating across login page.

• Have app “read back” in a male or female voice, according to user’s choice.

• Animate stories (have characters act out story).

Engagement
Descriptive content analysis indicated smiling, intense focus,
and constant interaction with the app for 23 out of 25 (92%)
participants with these same participants asking if they could
use the app to make multiple stories. At least 4 out of 23 (17%)
participants who requested this option did so in the time
available with one participant creating 4 stories.

The word “fun” was used multiple times in all focus groups to
describe the app; 83% (20/24) of participants reported they
would recommend the app to their friends. Mean Fun and Like
scores were 3.0 (SD 0.75) and 3.2 (SD 0.60), respectively,
indicating that the participants agreed that the was app fun and
liked using it. Additionally, both ethnographic and focus group
notes indicated that participants found selecting icons for

characters, character emotions, and places very appealing.
Selecting emotions was stated as a “favorite part.”

Analysis of open-ended question and focus group data identified
changes that could increase engagement (Textbox 3). One such
change (sharing and chatting about stories with other teens)
appeared part of a larger theme of wanting the app to have a
purpose; otherwise, “why should we use it?”

Phase 3: Focus Groups Gauging Parent Support
Descriptive content analysis of focus group transcripts indicated
no obvious group differences, and no ethnic or racial differences.
Hence, results for each group are combined with participants
referred to as mothers because no fathers participated (Table
2). There were no negative comments about any aspect of the
program.
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Table 2. Themes identified in parent focus groups.

Exemplar quoteaTheme

“…she [referring to daughter] was just saying, ‘You got to be careful when you’re on social
media, because you don’t know who you’re talk to who they are.’…I was Okay, she must have
mentioned it because of the session…now they’re having a session and all of a sudden, they
know what to do so, that I did appreciate.”

Mothers liked program goals and content

“What I find different about yours versus the others is that she can either make up a story or use
her own story…The other thing that I find that your app is interesting about is the fact that it
brings in emotions, which I don’t think the others do that. I like the emotional aspect of your
app.”

Mothers liked the Mighty Teens app

“Sometimes they’re not willing to talk about it themselves,…if they shared something like that
in a story, then it may put up a red flag: ‘Hey, this person needs help.’”

Mothers want Mighty Teens app use monitored

“I think if it’s in a controlled environment, as far as your company or whomever, I think that will
be something that is great for the kids to share whether it’s a fictitious or whether it’s a true sto-
ry…to kind of make awareness to other children…”

Sharing is a benefit to daughter and other teens

aEach exemplar quote is from a different focus group participant. Participant race or ethnicity is not reported to protect confidentiality.

Discussion

Scaling up culturally tailored sexual health interventions can
be challenging and not always straightforward [3]. This study
addressed three barriers that the NASSS framework [9] argued
would impede successfully scaling up and disseminating the
Mighty Girls program: lack of multiculturalism, cost, and parent
receptivity. Phase 1 used an iterative process involving
consultation, focus groups, and pretest-posttest evaluation to
produce a multicultural adaptation of the classroom sessions
and a new program name, Mighty Teens. The iterative process
increased program language inclusivity with respect to gender
identity, sexual orientation, and culture/ethnicity, consistent
with best practices for creating multicultural programs [16].
Phase 1 also provided preliminary support for efficacy of the
multicultural Mighty Teens classroom sessions.

Phase 2 used a combination of qualitative and quantitative
methods to evaluate app usability and engagement potential.
The usability score (76) exceeded the minimum industry
standard (68) for minimum or average usability [31].
Additionally, the app enabled users to self-tailor their narratives
to the level of sexual orientation, which was not possible using
the original program’s technical component. The app is less
costly to disseminate than the Mighty Girls DRAMA-RAMA
game, and potentially more powerful, because it affords a greater
level of tailoring [13].

Finally, phase 3 parent focus groups demonstrated not only
parent receptivity but also positive regard for the Mighty Teens
program. This argues for the program’s ability to surmount the
political and ideological issues surrounding sex education that
typically impede sexual health program dissemination and
uptake [6-8].

Looking across the findings from all three phases of this study,
two themes stand out. First, the study findings suggest that
Mighty Teens has high engagement potential. This argues for
program success and impact because engagement predicts
program participation [32], learning [33], and behavior change
[13]. Second, both mothers and daughters liked and valued a
narrative-generating app that allows teens to (a) select emotions

for characters in a story and (b) share their stories with peers in
a monitored environment. Although it is unclear if fathers would
feel similarly, mother-daughter agreement suggests parents
would support their daughters’app use in the home environment.
This conclusion is also consistent with the technology
acceptance model’s premise that user value for particular app
functionalities is critical to app acceptance and uptake [34].

This study did have limitations. Participants were purposively
selected to represent various cultural and ethnic groups living
within a low-income, urban metropolitan area within central
Florida, and sample sizes were small, preventing us from
statistical evaluation of possible cultural or ethnic differences.
All parent focus group participants had previously consented
to their daughters’ participation in a sexual health program, and
may have been more likely to approve of sex education in
general, as well as this program. Further, only mothers
participated in the parent focus groups. However, research shows
that fathers often defer to mothers when it comes to their
daughters’ sexual health [35], and our sampling methods were
suitable for adaptation purposes. Nevertheless, more
cultural/ethnic differences might emerge in larger samples.
Hence, we will evaluate both multicultural fit and parent
receptivity in a future efficacy trial involving a more
representative US sample.

Despite these limitations, this study illustrates how program
developers can adapt a program prior to scaling up for
dissemination so that clear barriers to implementation by
targeted user organizations (ie, public schools) are addressed.
Our three-phase approach models the use of specific guidelines
and best practices for creating cultural [36] and multicultural
adaptations [16] of evidence-based preventive interventions.
For example, we involved a multicultural team of consultants
(school counselor and three young adult women) familiar with
and representative of a multicultural community. Our three
young adult women were all intimately involved with the
process of adapting the intervention in phases 1 and 2 in their
roles as research assistants, and were empowered to shape this
process. Our pilot study, usability testing, and parent focus
groups provided data regarding intervention acceptability and
efficacy as well as feasibility. Moreover, the empowered role
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of our research assistants illustrates how to extend the principle
of coproduction of public health interventions from intervention
development to adaptation of an existing evidence-based
intervention [37].

Additionally, the study findings provide clear directions for
three app-related program improvements. First, there are clearly
two different teen subgroups that need to be accommodated:
those that prefer to record a story and those that prefer to use
text. Second, story creation can be a difficult task for this age
group. More support for structuring stories, including a prompt
to use a Mighty Teens skill, needs to be designed into the app.
Our findings suggest that either narrative writing is not
consistently taught in 7th grade, despite being part of the US
7th grade common core standards [38], or, if it is taught, the
content and related skills can be challenging for early
adolescents to master. The ability of a sexual health program
to support learning of an academic skill should increase the
program’s appeal to parents and public schools, thereby
facilitating dissemination [6]. Third, the app should be
introduced earlier and used to build narrative-generating skills

over the course of the program, opening up possibilities for
classroom activities to move into the app, and creating more
time for class discussion. This change also enhances relevance
and synergy between the app and classroom session activities,
and increases the number of narratives participants create.
Meanwhile, increasing the number of narratives increases
Mighty Teens behavior change potency [13].

In conclusion, this paper describes a three-phase process for
adapting an evidence-based monocultural sexual health program
to increase the ease and success of scaling up and dissemination.
Specifically, this process (a) created a multicultural version of
the classroom sessions (phase 1); (b) replaced a costly
technological component with a less costly easier-to-
disseminate narrative-generating cell phone app (phase 2); and
(c) obtained preliminary parent support for the adaptation,
including their child’s use of the program’s app component
(phase 3). Findings generated by this process provide
preliminary support for Mighty Teens program efficacy, and
insights for increasing program engagement, potency, and
perceived value.
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Abstract

Background: Patients with heart failure (HF) can be affected by disabling symptoms and low quality of life. Furthermore, they
may frequently need to visit the emergency department or be hospitalized due to their condition deteriorating. Home telemonitoring
can play a role in tracking symptoms, reducing hospital visits, and improving quality of life.

Objective: Our objective was to conduct a feasibility study of a home health monitoring (HHM) solution for patients with HF
in British Columbia, Canada, to prepare for conducting a randomized controlled trial.

Methods: Patients with HF were recruited from 3 urban hospitals and provided with HHM technology for 60 days of monitoring
postdischarge. Participants were asked to monitor their weight, blood pressure, and heart rate and to answer symptomology
questions via Bluetooth sensors and a tablet computer each day. A monitoring nurse received this data and monitored the patient’s
condition. In our evaluation, the primary outcome was the combination of unscheduled emergency department revisits of discharged
participants or death within 90 days. Secondary outcomes included 90-day hospital readmissions, patient quality of life (as
measured by Veterans Rand 12-Item Health Survey and Kansas City Cardiomyopathy Scale), self-efficacy (as measured by
European Heart Failure Self-Care Behaviour Scale 9), end-user experience, and health system cost-effectiveness including cost
reduction and hospital bed capacity. In this feasibility study, we also tested the recruitment strategy, clinical protocols, evaluation
framework, and data collection methods.

Results: Seventy participants were enrolled into this trial. Participant engagement to monitoring was measured at 94% (N=70;
ie, data submitted 56/60 days on average). Our evaluation framework allowed us to collect sound data, which also showed
encouraging trends: a 79% reduction of emergency department revisits post monitoring, an 87% reduction in hospital readmissions,
and a 60% reduction in the median hospital length of stay (n=36). Cost of hospitalization for participants decreased by 71%, and
emergency department visit costs decreased by 58% (n=30). Overall health system costs for our participants showed a 56%
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reduction post monitoring (n=30). HF-specific quality of life (Kansas City Cardiomyopathy Scale) scores showed a significant
increase of 101% (n=35) post monitoring (P<.001). General quality of life (Veterans Rand 12-Item Health Survey) improved by
19% (n=35) on the mental component score (P<.001) and 19% (n=35) on the physical component score (P=.02). Self-efficacy
improved by 6% (n=35). Interviews with participants revealed that they were satisfied overall with the monitoring program and
its usability, and participants reported being more engaged, educated, and involved in their self-management.

Conclusions: Results from this small-sample feasibility study suggested that our HHM intervention can be beneficial in supporting
patients post discharge. Additionally, key insights from the trial allowed us to refine our methods and procedures, such as shifting
our recruitment methods to in-patient wards and increasing our scope of data collection. Although these findings are promising,
a more rigorous trial design is required to test the true efficacy of the intervention. The results from this feasibility trial will inform
our next step as we proceed with a randomized controlled trial across British Columbia.

Trial Registration: ClinicalTrials.gov NCT03439384; https://clinicaltrials.gov/ct2/show/NCT03439384

(JMIR Form Res 2021;5(6):e24509)   doi:10.2196/24509

KEYWORDS

telemonitoring; heart failure; home health monitoring; technology; telehealth; emergency care; community care; emergency
department; quality of life; self-efficacy

Introduction

Heart failure (HF) is common, life-limiting, and the leading
cause of hospitalization in North America and Europe [1].
Patients with HF are affected by debilitating symptoms and
impaired quality of life. The median survival after
hospitalization is 2.5 years, while rehospitalization rates exceed
20% at 30 days [1]. Telemonitoring has been proposed to
support patients with HF in the community. Clinical studies to
date have demonstrated promising but inconsistent evidence
for this strategy. A recent meta-analysis of 17 studies of
telemonitoring found mixed results with benefits reported in
some areas and no significant change in others [2]. Two large
randomized controlled trials (RCTs) failed to find a reduction
in death or hospitalization [3,4]. These studies did not examine
issues such as patients’ level of familiarity and adoption of these
technologies [3], or integration of technology-enabled
monitoring in the context of convalescent care [4]. The
Telemedical Interventional Management in Heart Failure II
(TIM-HF2) trial demonstrated significant reductions in all-cause
mortality and days lost due to unplanned cardiovascular
hospitalization 1 year after monitoring [4]. Further, a
meta-analysis concluded that a subpopulation of patients with
HF recently discharged from hospital within 28 days of
admission benefited preferentially from home telemonitoring
and showed reduced mortality and all-cause hospitalizations
[5]. Further trials of home telemonitoring for patients with HF
are required to clarify these findings and their underlying factors.

Telehealth for Emergency-Community Continuity of Care
Connectivity via Home Telemonitoring (TEC4Home) is a 4-year
research initiative to evaluate the efficacy of home health
monitoring (HHM) as an integrated component of health care
delivery to support the transition of patients with HF from
hospital to home. The initiative consists of a feasibility study
followed by a pragmatic, multicenter, RCT [6]. The purpose of
this paper is to report the results of the feasibility study
conducted in preparation for the RCT, to test the clinical and
technical monitoring protocols in hospital and community
settings, and to refine the evaluation framework. We
hypothesized that the study procedures would be acceptable to

both patients and providers; that the evaluation framework
would capture useful metrics for outcome evaluation; and that
the results would suggest a trend toward decreasing 90-day
emergency department (ED) revisits and hospital admission
rates, enhancing quality of life, improving self-efficacy, and
reducing health care costs for patients and the health care
system.

Methods

Recruitment Procedures
The feasibility study was an unblinded trial. Participants were
prospectively recruited from EDs and inpatient units at 3 large
urban hospital sites in British Columbia from November 2016
to July 2017. As this study was designed to assess the feasibility
of the study protocol and refine procedures with a purposive
sample gleaned from the feasibility study sites, no power
calculation was conducted. Rather, the sample size was
estimated from the recruitable number of patients with HF
presenting at the ED sites based on administrative data with HF
diagnosis and factoring in estimation of eligibility and attrition
rates.

The inclusion criteria were as follows: one or more typical
clinical HF symptoms; one or more typical clinical HF signs;
one or more objective measures of HF, such as brain natriuretic
peptide elevation or chest x-ray findings; currently receiving
diuretic therapy; and age of 19 years or above. The exclusion
criteria were as follows: inability to complete study procedures;
no access to a reliable phone for communicating with a nurse;
coronary or structural heart intervention during admission that
would alter the course of HF convalescence with medical
therapies alone; patients not expecting to present back to hospital
for further deterioration, such as those wanting to die at home
(see Multimedia Appendix 1 for the patient participant eligibility
criteria of the feasibility).

Potential participants were first identified via referrals from
hospital ED staff and screening hospital ED lists. Throughout
recruitment, the study team expanded referral streams to include
hospital in-patient wards to increase recruitment numbers.
Eligible patients were contacted in the hospital when possible

JMIR Form Res 2021 | vol. 5 | iss. 6 | e24509 | p.42https://formative.jmir.org/2021/6/e24509
(page number not for citation purposes)

Ho et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.2196/24509
http://www.w3.org/Style/XSL
http://www.renderx.com/


or immediately after discharge. Participants completed the
consent process and were enrolled within 7 days from hospital
discharge.

This study obtained ethics and associated approvals (no.
H16-01076) from the regions where the 3 hospitals operate:
University of British Columbia (UBC), Vancouver Coastal
Health, and Interior Health Authorities.

HHM Intervention
The HHM device kits were provided by TELUS Health
(technology partner). The kit included a touch screen tablet
computer and Bluetooth-connected sensors that included a blood
pressure cuff, a pulse oximeter, and a weighing scale. Upon
enrollment and after patients returned home, monitoring nurses
aimed to contact all participants within 1-3 days by telephone.
Nurses trained to provide monitoring during the study period
were seconded from cardiac clinics and had extensive experience
managing patients with HF. During the first call, the nurse
confirmed eligibility and scheduled the delivery of the HHM
device kit. Kits were provided free of charge for 60 days and
were delivered and set up in participants’homes by a technician.
The protocol sought to have kits delivered within 7 days of
discharge from the hospital; however, this varied depending on
the individual patient’s scheduling preference.

Participants were taught how to use the device kit by the
technicians at the time of delivery and were observed submitting
their first set of biometric measurements (ie, blood pressure,
oxygen saturation, pulse, and weight) and answering 10-12
yes-or-no questions regarding symptoms (eg, “I feel more short
of breath today”) in the technician’s presence. Participants were
then asked to continue daily submissions of 1 set of this data
per day for the next 60 days. The monitoring nurse sent an
enrollment letter to the participant’s primary care provider (PCP)
and other health care team members (eg, specialists), if
appropriate, to notify them of their patients’ participation in the
monitoring program and research study. PCPs or specialists
were also asked to review and change the default monitoring
limits of the patients (eg, blood pressure, heart rate limits, or
oxygen saturation levels) to customize to patients’ needs if
required. Dry target weight was also requested if known.

Monitoring data were reviewed by a single monitoring nurse
Monday through Friday between 8:00 AM and 4:00 PM
(excluding statutory holidays) via a web-based dashboard. The
primary monitoring nurse performing the monitoring was a
cardiac specialty nurse with over 20 years of experience working
in cardiac care settings, such as a heart function clinic.

The platform listed and flagged patient measurements falling
outside of predefined default (or customized) values (eg, weight
gain of more than 5 lbs in 2 days), changes in symptoms, or
missed data submissions. Alerts were flagged as red/severe (eg,
systolic blood pressure < 85 mm Hg or >160 mm Hg) or
yellow/caution (eg, systolic blood pressure 85-89 mm Hg or
141-160 mm Hg). The monitoring nurse followed up by
telephone with the participants on all concerning flags and alerts.
The monitoring nurse was authorized to advise the patient on
better managing their condition and to provide education on
management of the patient’s condition. For medication changes,

the monitoring nurse would connect with the most responsible
physician (eg, PCP) of the patient to facilitate these changes.
In addition, the monitoring nurse would connect with other
specialists with whom the patient was attached, if needed. For
urgent situations, such as severe shortness of breath, the
monitoring nurse was advised to direct the patient to their closest
urgent care center or to call 911. Interventions that resulted from
consultations between patients and monitoring nurses were
documented in monitoring nurses’ notes, and summaries were
shared via fax with the participants’ PCP every 2 weeks or as
needed. The nurse also provided HF self-management education
including advance care planning discussions to participants over
the telephone, referring to a binder of HF self-management
materials provided to participants upon enrollment into the
study. Participants were discharged from the monitoring
program after 60 days with a final report summarizing the
monitoring data sent to the PCP. Participants were contacted
again 30 days after discharge from the HHM program by
telephone to complete a follow-up survey and to obtain their
feedback on the HHM monitoring program.

Primary and Secondary Outcomes
Key metrics were drawn from the Triple Aim Plus framework
[7], and both quantitative and qualitative data were collected
from patient participants, participants’PCPs, and the monitoring
nurses. The primary outcome was the combination of
unscheduled ED revisits in discharged participants within 90
days of discharge or all-cause death. Secondary outcomes
included hospital readmission, patient participant health status
(eg, quality of life, self-efficacy), end-user experience, and
health system cost-effectiveness (including cost reduction and
hospital bed capacity).

Data Collection

Patient Participant Experience and Outcomes
Administrative data and data regarding patient participant
experience and 90-day outcomes were collected via presurveys
(at the time of consent) and postsurveys (30 days after
monitoring discharge), with participants serving as their own
controls.

Participants completed presurveys at enrollment and postsurveys
from home via mail or over the telephone. The surveys, as
outlined below, comprised multiple validated scales to assess
pre-to-post changes in quality of life, self-efficacy, and health
care utilization.

The Veterans Rand 12-Item Health Survey (VR-12) was
included to measure health-related quality of life (general) [8,9].
The scale assesses 8 domains of health to produce a physical
component and a mental component score.

The Kansas City Cardiomyopathy Scale (KCCQ-12) measures
HF-specific quality of life [10]. The shortened 12-item scale
assesses “patient-reported symptoms, function and quality of
life for patients with heart failure.” Agreement between the
KCCQ-12 and the full KCCQ 23-item scale, which it is derived
from, has previously been tested and results in a construct
validity of 0.93-0.96 in quality of life scores, 0.97 in physical
limitation scores, 0.98 in social limitation scores, and 0.98-0.99
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in summary scores. Test–retest reliability calculations of
KCCQ-12 have resulted in scores ranging from a 0.76 to 0.91
correlation across all domains. Scoring is calculated on a
100-point scale, with a higher score indicating a better overall
health status.

The European Heart Failure Self-Care Behaviour Scale 9
(EHFScBs-9) was employed to assess self-care self-efficacy
[11]. Internal reliability of this scale has been previously tested
with a test score of 0.80 [11]. This scale consists of a 9 to
45-point scale, with lower scores indicating better self-care. For
this trial, the method of standardizing the score to a 0-100 scale
was used to make interpretation easier [12].

The My Healthcare Utilization Survey was included, as it
assesses health care resource utilization and can collect
information about the type and frequency of health-related
services used within a specified time period. This scale was
developed for this trial in collaboration with the UBC School
of Population and Public Health

The System Usability Scale (postsurvey only) was also used,
as it can evaluate the usability of a technology-based application
[13]. The scale is scored on a 0 to 100-point scale, with higher
scores representing better usability.

Basic demographic data (presurvey only) were also collected
from participants and included age, sex, education level, and
ethnicity.

Optional interviews were offered to all patient participants who
completed the 90-day follow-up survey to gather additional
feedback about their overall experience.

Health Care Provider Experience
After study completion, the monitoring nurses were interviewed
to explore their overall experience with the monitoring model,
the benefits and challenges, and suggestions for improvement
(see Multimedia Appendix 2 for the monitoring nurse interview
protocol).

Participants’ PCPs were invited to provide feedback regarding
the HHM intervention’s impact on care delivery and workload
through surveys, which were faxed to them (see Multimedia
Appendix 3 for the primary care physician survey protocol).

Statistical Analysis

Patient Participant Experience and Outcomes
Survey data were entered into a Research Electronic Data
Capture (REDCap) database [14,15] hosted at the Centre for
Health Evaluation & Outcome Sciences (CHEOS) and were
analyzed using R statistical package version 3.5.3 (R Foundation
for Statistical Computing). The pre-to-postsurveys were coded
and scored according to the validated scales’ instructions, and
paired t tests were used to assess pre-to-post difference across
the outcome measures. The results are described as means with
SD for parametric data and medians with IQRs for
nonparametric data.

Pre–post analysis of administrative data was performed using
Microsoft Excel (Microsoft Corporation). To determine pre–post
change, we calculated the absolute risk reduction. Pre- and

posthealth care costs and impacts were calculated using the
self-reported health care utilization surveys. To calculate
out-of-pocket costs, we used participants’ self-reported data on
expenses related to their health condition, which included
information on drugs, aids to daily living, housekeeping or home
care, and transportation to and from medical appointments.

Interviews with patient participants about the overall experience
were recorded and transcribed verbatim. Transcripts were coded,
and content analysis was performed to summarize the interviews
into themes (see Multimedia Appendix 4 for the patient
participant interview analysis codebook).

Health Care Provider Experience
Survey and interview data collected from the monitoring nurses
and the PCPs were summarized using content analysis to draw
out themes and recommendations to guide future HHM
implementations. Interview data were recorded and transcribed
verbatim. Transcripts were coded and summarized by 2
researchers (AB and an undergraduate student) into main
themes, including level of satisfaction for providing care,
communication with participants, impact, and areas for
improvement (see Multimedia Appendix 5 for the monitoring
nurse interview analysis codebook).

Results

Recruitment
From October 2016 to June 2017, 519 patients who met the
criterion of presenting to the hospital with shortness of breath
were referred and screened for further HF eligibility screening:
219 met the study eligibility criteria for HF, and 70 were
enrolled. Out of these 70, 47 (67%) participants completed the
enrollment survey and thus provided demographic information.
The median age of these participants was 75 years (range: 44-93
years), 24/47 (51%) participants identified as male, 36/47 (76%)
identified as White (of European descent), and 45/47 (96%)
identified English as their language of preference for health care
matters.

The top 3 reasons for nonparticipation included patients
declining, patients not meeting clinical eligibility criteria, and
inability to provide informed consent (see Multimedia Appendix
6 for a summary of the most common reasons for patients not
participating). Of the 121 patients who declined to participate,
most did not provide a reason (see Multimedia Appendix 7 for
a summary of reasons provided by eligible patients who declined
to participate).

Of the 70 participants, 47 completed and returned the enrollment
survey, 49 completed and returned the 90-day survey, and 35
completed and returned both the enrollment and 90-day survey.
The subsamples providing data for each area of analysis are
specified in the following section.

HHM Adherence
Participants were expected to be in the monitoring system for
60 days, submitting data once per day. Actual monitoring
adherence (ie, the actual days data were entered) averaged 56
days across our sample, which is a 94% adherence rate based
on the 60 days of baseline expectation.
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Satisfaction with the monitoring platform as measured by the
System Usability Scale [13] resulted in a mean score of 80.0
and a median of 81.4 on a 100-point scale (n=49).

Patient Participant Experience and Outcomes

Health Care Utilization
Administrative data were available for 2 of the 3 participating
sites that included 36 of the 70 participants (51%). ED visits,
rehospitalizations, and length of stay all decreased for these

participants. Furthermore, the overall duration of
rehospitalization decreased (see Table 1).

There was a 71% reduction in hospitalization costs (P<.001),
along with a 58% reduction in ED visit costs, although the latter
did not reach statistical significance. PCP and specialist costs
were similar in the pre–post analysis.

For the 30 participants (43%) who completed survey items
included in the cost analysis, we estimated a 49% reduction in
out-of-pocket costs (Table 2).

Table 1. Administrative data of change in ED visits, hospital admissions, and length of stay (n=36).

Pre–post change (%)90 days post-TEC4Home90 days pre-TEC4HomeaData type

–791466EDb visits

–87754Hospital admissions

–84 (60)71 (8.0)440 (5.0)Length of stay (days), total (median)

aTEC4Home: Telehealth for Emergency-Community Continuity of Care Connectivity via Home Telemonitoring.
bED: emergency department.

Table 2. Per-patient aggregate health care utilization cost.

Pre–post change (%)
Cost reduction (US$), n
(95% CI)

Mean post-TEC4home cost
(US$)

Mean pre-TEC4homea cost
(US$)Cost type

–58–376 (–87 to 799)262618EDb visits costc

23 (–52 to 47)129126PCPd visits coste

–71–7701 (–3772 to 11,631)309110,792LoSf cost (ie, overall hospi-

tal cost)g

–18–28 (–72 to 128)132160Specialist visitsh

–49–175 (–49 to –395)185357Patient-reported out-of-
pocket cost

aTEC4Home: Telehealth for Emergency-Community Continuity of Care Connectivity via Home Telemonitoring.
bED: emergency department.
cCosts calculated based on standard outpatient cost from the Canadian Institute for Health Information: US $314.15.
dPCP: primary care provider.
eStandard PCP visits cost obtained from the Ministry of Health Medical Services Commission payment schedule.
fLoS: length of stay.
gPer diem ward (1 night in hospital) from the Canadian Institute for Health Information: US $1520.20.
hSpecial visits cost obtained from the Ministry of Health Medical Services Commission payment schedule.

Participant Experience and Outcomes
For the 35 participants who reported a complete set of pre- and
postoutcomes, disease-specific quality of life demonstrated the

greatest improvement, and mental and physical general quality
of life also significantly improved (Table 3). No significant
change occurred in HF self-care behavior.
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Table 3. Patient-reported outcomes pre- and post-TEC4Home.

P value
Pre–post change
(%)

Pre–post change, mean
(95% CI)

Post-TEC4Home (score
out of 100)

Pre-TEC4Homea (score
out of 100)Patient-reported outcome

<.001100.833.7 (40.05-23.84)67.133.4Heart failure–specific quality

of life (KCCQ-12b)

<.00119.28.3(12.48-4.08)51.443.1Health-related quality of life

(VR-12c mental component)

.0218.75.0 (0.83-8.12)31.726.7Health-related quality of life
(VR-12 physical component)

.225.844.1 (14.59-3.48)74.370.2Heart failure self-care behav-

ior (EHFScBs-9d)

aTEC4Home: Telehealth for Emergency-Community Continuity of Care Connectivity via Home Telemonitoring.
bKCCQ-12: Kansas City Cardiomyopathy Scale.
cVR-12: Veterans Rand 12-Item Health Survey.
dEHFScBs-9: European Heart Failure Self-Care Behaviour Scale 9.

Participant Experience
Participants who completed the postsurvey were invited to take
part in a telephone interview to discuss their experiences further:
11 out of the 49 participants (22%) who completed the
postsurvey participated in telephone interviews to further discuss
their experiences in the study. The findings are summarized in
Textbox 1. Most notably, they described TEC4Home as
contributing to a sense of safety and security after the transition
from the hospital:

I wasn't afraid to come home [from the hospital]…it
actually brought me a lot of comfort and security once
I came home.

Participants also expressed that they felt more involved in their
own care as a result of participating in the home monitoring
intervention:

The TEC4Home program taught me how valuable it
is [to monitor my condition]

Textbox 1. Summarized findings from patient interview feedback by themes.

Project satisfaction

• Overall, all (11/11) participants described being pleased with their participation in the project.

Experience

• Most (9/11) reported ease of use with the technology and training provided.

• Most (8/11) expressed they were content with the support and education provided by the monitoring nurse.

• All (11/11) expressed feeling more involved in their own care.

Perceived impact

• A few (3/11) participants expressed that they perceived that their primary care provider appreciated the regular patient reports (most participants
felt that the program did not impact the relationship, positively or negatively, with their primary care provider in any significant way).

Challenges

• A few (3/11) participants expressed some technical difficulties with the equipment (eg, blood pressure cuff ripped, blood pressure cuff not fitting
properly, oximeter not working, weight scale not accurate).

• Some (4/11) participants wished the monitoring was a 7-day support service.

Health Care Provider Experience
Interviews were also conducted with the 2 monitoring nurses
and covered satisfaction, patient–care provider interactions,
procedures and usability, and perceived impact. Findings are
summarized in Textbox 2. Monitoring nurses emphasized that

they perceived positive impacts on participants quality of life
and confidence:

Patients were definitely more engaged with their
self-management. They’re able to report changes in
their symptoms and their weights and things like that.

PCPs were invited to participate in surveys, but we did not
receive any responses from them.
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Textbox 2. Summarized findings from monitoring nurse feedback by theme. Monitoring nurse feedback (n=2).

Satisfaction

• Both (2/2) monitoring nurses expressed satisfaction with the project and their experiences working with patient participants.

Patient–care provider interactions

• Monitoring nurses expressed satisfaction with the level of care they were able to provide through the program.

• The nurses described how some primary care providers were more responsive than others but that the overall coordination of care improved
because of her communications with nurse practitioners at the HF clinics, home care clinicians, and specialist physicians.

Procedures and usability

• The remote patient monitoring clinician station interface could have been more streamlined.

• Graphical visualizations of patients’ biometric data were mentioned as an area of improvement.

• Consenting of patients too early led to dropout or ineligibility issues later on.

• For the HF protocol, questions could be modified to understand the patient’s condition relative to the previous day (eg, “Is your shortness of
breath the same, better or worse today?”).

Impact

• The clinicians expressed a perceived impact on their patients in quality of life and self-management and confidence.

Discussion

This TEC4Home feasibility study, a precursor to the full
TEC4Home RCT to follow, focused on exploring 3 key issues:
(1) Would the study procedures be acceptable to both patients
and providers? (2) Would the evaluation framework capture
useful metrics for outcome evaluation? (3) Did the results
suggest a trend toward HHM improving the care of patients
with HF?

Insights From the Results of the Feasibility Study
The purpose and scope of this feasibility study were not
designed to determine the efficacy of HHM. Nevertheless, we
observed important trending of the data showing benefits across
all 3 domains of the Triple Aim Plus framework. Most
importantly, fewer patients had unscheduled ED revisits, fewer
were readmitted to hospital, and the overall length of
hospitalization decreased. In terms of quality of life, participants
reported improved scores for both HF and general
questionnaires. Furthermore, in economic terms, a cost
consequence analysis showed that in all health care utilization
factors measured, TEC4Home participants demonstrated
decreased cost to the health system and decreased out-of-pocket
costs. Finally, both participants and providers felt an improved
experience in managing the patient’s HF.

The observation that our participants felt better while being
monitored was similar to clinical case series and studies
demonstrating high participant satisfaction when patients with
HF were monitored at home [16]. Critically, our positive results
differ from those of previous studies that suggested no benefit
[3,4]. We hypothesize that TEC4Home was designed to support
a patient in the postdischarge period for 60 days, which may be
a reason for our promising results. Our study also measured
participants’ quality of life and end-user experience, and both
were found to increase. These findings have not been frequently
reported in the literature.

Acceptability of the Conduct of Research
This study, conducted in 3 urban sites in British Columbia,
enrolled motivated patients. Of the 219 patients fulfilling
eligibility criteria, only 70 patients enrolled, resulting in a
recruitment rate of 32.0%. It would, therefore, be important to
increase identification, recruitment, and enrollment of eligible
patients. One challenge experienced was attempting to recruit
patients at the height of their exacerbation in the ED. Indeed,
other studies have encountered similar challenges in recruiting
from the ED with common difficulties, such as time-consuming
health record searches, limited research nurse support, and lack
of face-to-face communication between patient and researcher
[17]. The results we provide in Table 1 helped us to understand
some of the factors that led to eligible patients declining
participation, such as not feeling well enough to participate and
not feeling comfortable using HHM or having someone to help
them use it.

We presented these findings to our research study patient
advisory committee and collectively developed the following
ways to improve recruitment of eligible patients: increase
engagement with the hospital staff members to raise awareness
of TEC4Home to improve referral rates of potential patients,
and identify optimal times to approach patients during patients’
hospital stays (eg, when they begin to feel better) or being
careful to avoid recruiting while in the ED, especially when
patients are being admitted to hospital.

The feasibility study also helped us to devise the following
refinements to recruitment procedures: refining recruiter
materials, including brochures, videos on how to use the HHM
tool kit, and other materials to demystify study procedures and
pique the participants’ interest; reviewing and clarifying the
eligibility criteria with recruiters so they can conduct the
screening and enrolment of patients more effectively; and
establishing an ongoing support-and-feedback loop for site
recruiters to promote consistent understanding and support for
patient engagement.
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Although a before–after analysis using administrative data is
appropriate for a feasibility study, a more definitive trial design
with a true control comparison is required. One site was unable
to provide administrative data. Further, the discrepancy in
responses and return rates between administrative data and
survey data will be addressed in the RCT with an emphasis on
provincial databases being the definitive source for our primary
outcome.

Our results suggests that participants are generally able to
perform self-monitoring routinely over 2 months postdischarge
from the hospital. Our participants submitted data on nearly
95% of days, which compares favorably to similar studies. A
recent telemonitoring feasibility study with patients with type
2 diabetes mellitus found lower adherence rates compared to
our trial [18]. We further found the success rate of presurvey
completion to be 67% (47/70), postsurvey completion to be
70% (49/70), and pre- and postsurvey completion by the same
participants to be 50% (35/70). We identified ways, such as
using scheduled reminders, to increase survey returns in our
RCT.

Comments from patients in the survey revealed that those who
persisted in using the HHM found the experience very helpful
to support their self-management. Technology usability was
another area that needed improvement—how to make the
equipment more user friendly. Survey comments from
monitoring clinicians were also highly useful to improving the
types of data we needed to include in the dashboard, the
workflow of monitoring nurses when contacting participants
and their PCP, and how often the monitoring report summary
should be sent to PCPs. We were unable to obtain feedback
from participants’ PCPs in this feasibility study and needed to
understand the reasons for it. We conducted a focus group with
the PCPs to explore this issue prior to conducting the full RCT.

Evaluation Framework
This study allowed us to examine our data collection procedures
and scope. Overall, our evaluation framework was able to guide
the collection of metrics to assess the outcomes that we would

like to measure: patient outcome, end-user experiences, and
health system cost-effectiveness. The data we collected helped
us determine the primary outcome differences before and after
monitoring, a basis for hospital utilization and cost comparisons,
and end-user experiences based on the validated scales that we
selected. This study also guided us in improving the scope of
data we would be collecting, such as additional provincial
databases covering clinical baseline measures to learn more
about our participants at enrollment (eg, severity of illness,
comorbidities), more health care utilization indicators (eg,
specialized medical services), health care system and patient
costs (eg, prescription drugs dispensed), and vital statistics that
include accurate and more detailed mortality data. Additionally,
the lack of data from a control comparison is a true limitation
of any feasibility study design and will be addressed in the
upcoming RCT. We also lengthened the period of data collection
from just 90 days before and after enrollment to include 3
additional 3-month periods, up to 1 year before and after
enrollment to provide insight into long-term effects. A shift
from the VR-12 to the EuroQol-5D (EQ-5D) quality of life
assessment tool will allow for the calculation of quality-adjusted
life-year analysis. All of these refinements based on the
feasibility results were implemented in the second phase of
TEC4Home, a large-scale RCT designed to further examine
home health monitoring across 22 British Columbia hospitals
from urban, regional, and rural communities.

Conclusions
This feasibility study better prepared us for a planned
multicenter RCT by helping us understand how best to engage
patients in eligibility assessment, recruitment, and retention and
how to refine our evaluation framework and metrics collection.
Furthermore, analysis of the data we collected provided
encouragement that HHM can be beneficial for patients with
HF post discharge. Findings from this feasibility study provided
practical lessons that allowed us to conduct the multicenter RCT
as well as identify early positive signals of the benefits of HHM
for patients with HF.
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Abstract

Background: Similar to other populations with highly stigmatized medical or psychiatric conditions, people who hear voices
(ie, experience auditory verbal hallucinations [AVH]) are often difficult to identify and reach for research. Technology-assisted
remote research strategies reduce barriers to research recruitment; however, few studies have reported on the efficiency and
effectiveness of these approaches.

Objective: This study introduces and evaluates the efficacy of technology-assisted remote research designed for people who
experience AVH.

Methods: Our group developed an integrated, automated and human complementary web-based recruitment and enrollment
apparatus that incorporated Google Ads, web-based screening, identification verification, hybrid automation, and interaction with
live staff. We examined the efficacy of that apparatus by examining the number of web-based advertisement impressions (ie,
number of times the web-based advertisement was viewed); clicks on that advertisement; engagement with web-based research
materials; and the extent to which it succeeded in representing a broad sample of individuals with AVH, assessed through the
self-reported AVH symptom severity and demographic representativeness (relative to the US population) of the sample recruited.

Results: Over an 18-month period, our Google Ads advertisement was viewed 872,496 times and clicked on 11,183 times. A
total amount of US $4429.25 was spent on Google Ads, resulting in 772 individuals who experience AVH providing consent to
participate in an entirely remote research study (US $0.40 per click on the advertisement and US $5.73 per consented participant)
after verifying their phone number, passing a competency screening questionnaire, and providing consent. These participants
reported high levels of AVH frequency (666/756, 88.1% daily or more), distress (689/755, 91.3%), and functional interference
(697/755, 92.4%). They also represented a broad sample of diversity that mirrored the US population demographics. Approximately
one-third (264/756, 34.9%) of the participants had never received treatment for their AVH and, therefore, were unlikely to be
identified via traditional clinic-based research recruitment strategies.

Conclusions: Web-based procedures allow for time saving, cost-efficient, and representative recruitment of individuals with
AVH and can serve as a model for future studies focusing on hard-to-reach populations.

(JMIR Form Res 2021;5(6):e23118)   doi:10.2196/23118
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Introduction

Background
Auditory verbal hallucinations (AVH; or voices), or erroneous
perceptions of speech, are a hallmark symptom of schizophrenia
spectrum disorders (SSDs). They are experienced by 5% to 28%
of the general population [1-4], including many people with a
range of psychiatric diagnoses as well as many people who are
otherwise considered healthy. In their most severe form, AVH
are linked to anxiety, depression, and functional impairment
[5,6]. AVH present unique challenges for research. First,
individuals with SSDs who hear voices are considered a
hard-to-reach population or a group that faces geographical,
social, or economic barriers to participation [7,8]. SSDs are
overrepresented in economically deprived and socially isolated
groups [9,10], and treatment resources for them are scarce [11].
Many have no contact with mental health providers [12-14].
Others are reluctant to engage with the mental health system
because of concerns about stigma [15], disagreement with
diagnosis [16,17], or negative attitudes toward services [18].
Second, common clinical research practices often fail to access
individuals with less severe or non-clinical AVH. Most
individuals with AVH do not meet the criteria for an SSD; they
often present with a range of diagnoses, including major
depressive disorder, bipolar disorder, or may have never
received a diagnosis at all [19,20]. Due to their reduced impact
and increased independent coping skills, individuals with
nonclinical AVH may be less likely to engage in research
through traditional clinical settings. They may also opt against
self-identifying because of concerns about stigma [21].

Digital technologies may help address these barriers. The
average American adult is estimated to spend 3 hours and 48
minutes per day on a smartphone, tablet, or computer, with the
majority of that time (62%) spent on the internet and using an
app on a smartphone [22]. More than 1 in 3 adults report that
they have gone on the internet to better understand a health
condition [23]. Although smartphone ownership tends to lag
behind the general population, many individuals with serious
mental illnesses report owning a smartphone [24], and this
number has rapidly increased over the past two decades [25].
Individuals with SSDs report similar levels of health-related
internet and web-based engagement [26] and are willing to
engage in a variety of research or clinical activities on the web,
including assessments [27,28], interventions [29-31], and peer
communication [32,33]. Web-based approaches allow
participants to covertly self-identify and thus could reduce the
impact of stigma on research participation [34]. Furthermore,
the COVID-19 pandemic has revealed additional vulnerabilities
in in-person research recruitment procedures. During the
pandemic, many of these activities have halted; however,
research engagement through digital technology can continue
while remaining adherent to physical distancing guidelines.

One particularly promising approach to address these issues is
the use of technology-assisted remote research. This term
describes a constellation of web-based tools (eg, advertisements
posted in search engine results and email listservs) that require
no face-to-face interactions with prospective participants and

thus obviate many of the barriers common in traditional
research. These differ from traditional recruitment
methodologies that require partnerships with partner
organizations with brick-and-mortar locations or other
recruitment tools such as flyers. These efficient and
cost-effective [35,36] tools have been used to recruit research
participants from several psychiatric populations, including
people with depression [35], bipolar disorder [36], and
suicidality [37]. These tools may be specifically well suited to
address the extant challenges in recruiting and engaging
individuals who experience AVH. As it is not situated within
a health care system, technology-assisted remote research may
be less susceptible to overrepresenting individuals engaged in
treatment. It also potentially removes economic and social
barriers faced by hard-to-reach populations (eg, time constraints
and travel time) and allows for anonymous participation, thus
reducing the impact of stigma.

Web-based methodologies are not without challenges. Research
has examined the extent to which web-based research
participants (eg, users of web-based platforms such as Amazon
Mechanical Turk) are representative of the general population
[38-40]. Others have raised concerns about participants’gaming
or earning payments without honest and effortful participation
[41]. For example, participants may attempt to complete
web-based studies multiple times by masking their identifiers
(eg, name and email address). Few studies have presented
methods and models to engage difficult-to-reach populations
while preserving the security, privacy, and validity of research
data.

Objectives
In this paper, we report on the use of a technology-assisted
remote research approach designed to recruit people who
experience AVH. These procedures combine public-facing
technologies (eg, Google Ads) with automated digital tools (eg,
coding scripts to filter prospective participants) and available
remote human support to efficiently recruit a difficult-to-reach
population while preserving data security and quality. We
describe the structure of that system and report several metrics
assessing its performance, including (1) the number of
web-based advertisement impressions (ie, number of times the
web-based advertisement was viewed); (2) clicks on that
advertisement; (3) engagement with web-based research
materials; and (4) the extent to which it succeeded at
representing a broad sample of individuals with AVH, assessed
through self-reported AVH symptom severity and demographic
representativeness (relative to the US population) of the sample
recruited.

Methods

Overview
These digital tools were built for a primary study described
elsewhere examining the real-time, real-place phenomenology
of AVH [42]. This involved downloading and carrying a
smartphone app for a 30-day study period that deployed brief
ecological momentary assessment questionnaires and captured
data through smartphone sensors. Study inclusion criteria
included speaking English, being 18 years or older, living in
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the United States, experiencing AVH at least once per week,
and ownership of an Android smartphone. Exclusion criteria
included previous participation in the study and being
unavailable for 30 days of consecutive data collection. The
internal review boards at the University of Washington and
Dartmouth College approved all the study procedures.

Google Ads and Keywords
To recruit individuals reporting AVH, we used Google Ads, a
system of web-based advertisements wherein advertisements
are viewable by individuals who use terms that match
preselected keywords provided by the advertiser. Advertisements
are designed to resemble a typical Google search result and thus
comprise a title, URL, and brief description. In addition to
keywords, the system allows for the entry of negative keywords,
which function in the opposite way, ensuring that the
advertisements are not viewable by individuals who search one
of the negative keywords. Google Ads records the number of
impressions, keywords used, number of clicks linked to the
landing page and cost per click, and basic demographics of those
who clicked on the advertisement (eg, age, gender, and
household income, if reported to Google by the user). For this
study, we selected keywords based on several sources:
qualitative responses during our early work [43] as well as a
rapid review of the academic literature, consultation with
researchers focused on serious mental illness, and a review of
blogs of people with lived experience. These keywords included
descriptors that involved both clinical language (eg,
schizophrenia and bipolar disorder) and nontraditional
appraisals of AVH or related terms (eg, talking to ghosts and
going crazy). Positive keywords were allowed to have a broad
match with search terms, according to which search terms could
be reordered or accompanied with other terms. Negative
keywords were entered with a phrase match setting, according
to which the exact phrase must be included in the search for the
user to be blocked. Negative keywords were selected to prevent

individuals from attempting to complete the study a second time
(eg, hearing voice research and bipolar studies that pay).

Web-Based Recruitment Materials
Once users clicked on the advertisement, they were taken to the
study landing page that provided written and video descriptions
of the study. The consent form was available for download on
this page. Participants were instructed to click on a “see if I am
eligible” button if they were interested; this button then triggered
a pop-up message requesting their email and a valid mobile
phone number. This number received a text message with a
code that prospective participants had to enter on the study
website to gain access to the eligibility questionnaire. Once
found eligible, participants were again given access to the
consent form to download and review and asked to answer all
competency questions correctly within 3 attempts. Participants
were excluded if they were unable to complete this step
successfully, as they were deemed unable to provide informed
consent. Participants were also excluded if they had previously
participated in the study. Therefore, the server ran the email
and phone numbers provided through the participant database
and automatically blocked people with repeat phone numbers
from continuing the enrollment process. If participants met
eligibility criteria via the screening questions and provided
informed consent, their participation in the study officially began
(ie, access to baseline assessments and the study app was
provided). If at any point their responses indicated that they
were ineligible (eg, 3 failed attempts to answer competency
questions or previous participation), they were taken to a page
where they were thanked for their interest but informed that
they were ineligible to participate. Throughout this process, a
staff member was available by phone and email for participants
to call if the prospective participant faced barriers or had
questions. Figure 1 provides an overview of the flow of
interested individuals from the landing page to the consent and
initiation of the study.
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Figure 1. Participant flow and attrition at each stage of the web-based engagement procedure.

Data Security and Validity Procedures
In addition to the phone verification process, other procedures
were also used to deter gamers or participants aiming to earn
payments through duplicate or otherwise dishonest participation.
These involved identifying prospective participants based on
suspicious digital activity; when such users were identified, a
research coordinator contacted them to conduct additional live
screening by telephone. We identified this suspicious activity
by (1) reviewing their means of access to the study landing page
and (2) assessing duplicate emails, phone numbers, and email
addresses. First, as a user cannot ensure that a Google Ad will
appear in their search terms, it was expected that gamers would
attempt to access the study landing page by entering the study
URL directly, as opposed to honest participants who would only
respond to the link listed in Google Ads. Thus, different links
distinguished those who accessed the page via Google Ads
versus those who accessed it directly. When a direct arrival
initiated the screening process, a research coordinator would
receive a notification and conduct additional screening of the
prospective participant by phone; they were only allowed to
proceed if cleared by the research coordinator. Second, the
research coordinator would also receive an automated email if
a participant attempted to enter the study with (1) an identical
IP (internet protocol) address to a previous participant or (2) an

email address for which characters matched the email of a
previously enrolled participant by >90%. The study responses
of these suspicious participants were reviewed on an ongoing
basis (ie, identifiers and patterns in survey responses) and
discussed at subsequent team meetings to determine whether
additional screening was warranted by these patterns of
responses. Participants were discontinued from the study if it
was determined after additional screening that they were
attempting to participate in the study for a second time (n=44)
or were otherwise dishonest about their eligibility (n=2). No
adverse events occurred throughout the course of the study.

Results

Overview
The aim of this study is to examine the efficiency and
effectiveness of web-based recruitment of individuals who
experience AVH, according to a number of metrics, including
(1) the number of web-based advertisement impressions (ie,
number of times it was viewed) and clicks; (2) engagement with
web-based research materials (ie, whether and how participants
enrolled); and (3) the extent to which it succeeded in
representing a broad sample of individuals with AVH, assessed
through self-reported AVH symptom severity and demographic
representativeness (relative to the US population).
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Advertisement Impressions and Clicks
Advertisements were posted from February 2018 to September
2019, with a total budget of US $4429.25. The advertisement
was viewed 872,496 times and was clicked on 11,183 times,
reaching a click-through rate (clicks per impression) of 1.28%
at an average cost of US $0.40 per click. The cost of a
successfully recruited participant, that is, one who completed
the screening processes and informed consent portions

completely, was US $5.74 per person. The top 5 advertisement
keywords were mental illness, schizophrenia, mental health,
bipolar, and hear voices. Table 1 presents the number of
impressions, clicks, click-through rate, and cost per click by
advertisement keyword. Of the individuals who clicked on the
advertisement and had available demographic information, most
(9896/11,223, 88.18%) clicked on the advertisement through
mobile phones, whereas few used desktop computers
(700/11,223, 6.24%) or tablets (627/11,223, 5.59%).

Table 1. Measures of advertisement engagement for all keywords included to reach people who hear voicesa.

Total cost (US $)Average cost per click (US $)Click-through rate (%)Clicks, nImpressionsb, nKeywords

951.330.421.202263188,766Mental illness

794.190.411.99194597,872Schizophrenia

757.050.431.201753146,438Mental health

410.640.441.1293182,815Bipolar

294.160.331.4988159,321Hear voices

286.640.351.4781555,629I hear voices

226.860.371.2861047,702Hearing sounds

151.060.342.0044522,234Hearing voices in head

148.300.352.1442219,685Mental illness hearing voices

70.280.392.061818787Schizoaffective

67.770.391.751759972Hearing voices disorder

51.590.332.441586479Auditory hallucinations

48.900.330.3714839,836Hearing things

42.880.330.5813022,321Delusional

25.490.330.667811,880Going crazy

24.960.370.68679904Talking to ghosts

29.120.460.306421,329Stress relief

24.090.420.445813,142Spirits talking

8.390.440.50193767Musical ear syndrome

5.950.311.16191644Am I crazy

5.430.451.2712942Am I insane

0.840.281.323227Disembodied voices

1.180.390.1931591I’m not crazy

2.150.712.463122Hearing voicesc

000091Voice hearingc

aThe total number of impressions was 872,496; the total number of clicks was 11,183; average click-through rate was 1.28%; average cost per click
was US $0.40; and the total cost was US $4429.25.
bAn impression is counted each time the advertisement is shown on a search result page.
cThese keywords were included for only a portion of the study period because of concerns related to repeat study participants searching for and finding
the study advertisement.

Study Enrollment
The flow of interested users from Google Ads through informed
consent is shown in Figure 1. Of the 11,183 clicks on the study
Google Ad, a total of 2146 individuals provided their mobile
phone number to be verified for participation in the study. Of
the 2146 participants who provided a phone number, 1829

(85.23%) verified this phone number with a code. Of the 1829
individuals with a verified phone number, 772 (42.21%)
provided consent to participate in the study. Most individuals
who verified their phone number but did not provide informed
consent, did not meet the eligibility criteria (533/1057, 50.43%),
whereas the remainder either failed a competency screening
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questionnaire (135/1057, 12.77%) or chose not to participate
(389/1057, 36.8%).

Participant AVH Frequency and Severity
Results related to participants’ AVH frequency and severity are
presented in Table 2. Most individuals who provided consent
to participate reported that they had sought treatment for their
AVH at some point in their lifetime (492/756, 65.1%) but over
one-third had not (264/756, 34.9%). The most common
self-reported diagnoses were depression (488/749, 65.2%),
bipolar disorder (352/749, 47%), and posttraumatic stress
disorder (328/749, 43.8%). Most participants reported hearing
voices at least once a day (666/756, 88.1%) and that the voices
interfered with their daily activities in some way (697/755,
92.4%), with almost half of the participants reporting “quite a

bit” or “extreme” interference (346/755, 45.9%). Most reported
that the voices they hear are distressing (689/755, 91.3%) and
more than half reported “quite a bit” or “extreme” distress
(416/755, 55.1%). Participants varied in terms of how open they
were about these voices with others. Most participants (443/756,
58.6%) had shared their experience of voices with a medical
professional. Approximately half of the participants had
immediate family members (376/755, 49.8%) or a significant
other (350/754, 46.4%) who knew about their experience of
voices. One-tenth (75/753, 10%) of the sample reported that no
one else knew about their experience of voices. These figures
suggest that this remote recruitment strategy successfully
engaged a broad continuum of people with AVH experiences,
including individuals with significant and severe AVH as well
as those who had never engaged in treatment for them.
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Table 2. Participants’ diagnoses, experience, frequency, severity, and behavioral interference of auditory verbal hallucinations.

Participants, n (%)Clinical characteristics

Lifetime treatment seeking (n=756)

492 (65.1)Yes

264 (34.9)No

Self-reported diagnosisa

4 (0.5)Alzheimer or Parkinson disease (n=747)

352 (47.0)Bipolar disorder (n=749)

488 (65.2)Depression (n=749)

50 (6.7)Traumatic brain injury (n=746)

141 (18.9)Migraines (n=747)

210 (28.1)Schizoaffective disorder (n=748)

208 (27.8)Schizophrenia (n=749)

328 (43.8)Posttraumatic stress disorder (n=749)

228 (30.5)Substance use (n=747)

54 (7.2)Seizures (n=748)

61 (8.1)None of the above (n=749)

87 (11.3)Other (n=772)

Who knows about your voices?a

75 (10.0)No one knows (n=753)

63 (8.3)People you know online but not in person (n=756)

443 (58.6)Medical professionals/primary doctor/therapist (n=756)

350 (46.4)Significant other (ie, boyfriend, girlfriend, or spouse) (n=754)

333 (44.0)Some of my friends (n=756)

83 (11.0)All my friends (n=755)

105 (13.9)Extended family (n=756)

376 (49.8)Immediate family (n=755)

How frequently do you hear a voice or voices? (n=756)

2 (0.3)No voices

88 (11.6)Less than once day

199 (26.3)Once or twice a day

242 (32.0)Several times a day

225 (29.8)All the time/constantly

How much do the voices interfere with your daily activities? (n=755)

58 (7.7)No interference

162 (21.5)A little bit

189 (25.0)Moderately

187 (24.8)Quite a bit

159 (21.1)Extremely interfering

How distressing are the voices that you hear? (n=755)

66 (8.7)No voices are distressing me

116 (15.4)A little bit

157 (20.8)Moderately
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Participants, n (%)Clinical characteristics

205 (27.2)Quite a bit

211 (27.9)Extremely distressing

aParticipants could select multiple options.

Participant Demographics and Representativeness
The demographics of the study sample (Table 3) broadly reflect
a number of US population trends. The average age of consented
participants was 38.14 years (SD 9.86), which closely mirrored
the median US age of 38.2 years [44]. In comparison with
population estimates, the sample of individuals providing
consent included larger percentages of multiple populations that
are traditionally underrepresented in research, including Black
or African American participants (108/760, 14.2% in our study,

estimated at 12.7% of the US population [45]), multiracial
participants (90/760, 11.8% vs 3.4% of the US population [45]),
sexual minorities (156/766, 20.3% gay, lesbian, or bisexual vs
5% [46]; 12/771, 1.6% transgender vs 0.6% [47]), and the
homeless (69/767, 9.0% vs 0.2% [48]). Other groups appeared
underrepresented relative to the general population, including
individuals who identified as Asian (9/760, 1.2% vs 5.6% [45]),
Hispanic or Latino (101/765, 13.2% vs 18.3% [45]), and male
(292/771, 37.9% vs 49.2% [45]).

Table 3. Demographics of participants who provided consent to participate.

ValuesDemographic characteristic

38.14 (9.86)Age (years; n=768), mean (SD)

Sex or gender (n=771), n (%)

470 (61.0)Female

286 (37.1)Male

12 (1.6)Transgender

6 (0.8)Transgender woman

6 (0.8)Transgender man

3 (0.4)Other

Race (n=760), n (%)

537 (70.7)White

108 (14.2)Black or African American

2 (0.3)Pacific Islander

14 (1.8)American Indian or Alaskan Native

9 (1.2)Asian

90 (11.8)More than one race

Hispanic (n=765), n (%)

101 (13.2)Yes

664 (86.8)No

Sexual orientation (n=766), n (%)

591 (77.2)Heterosexual or straight

50 (6.5)Gay or lesbian

106 (13.8)Bisexual

19 (2.5)Other

Housing status (n=767), n (%)

348 (45.4)Independent or living on my own

313 (40.8)Living with family

33 (4.3)Assisted or supported living

4 (0.5)Substance treatment institution

69 (9.0)Homeless
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Discussion

Principal Findings
Digital technologies are rapidly reshaping mental health research
and services. One particular benefit of these approaches is their
capacity to increase the reach of research to underserved
populations. Previous work has demonstrated the potential of
web-based engagement to facilitate help seeking among
individuals at risk for psychosis by linking them to web-based
resources about symptoms and treatments (eg, the Strong365
campaign [49]). This study builds on this earlier work by
demonstrating that web-based tools can remotely facilitate
research participation of individuals with psychotic symptoms
at both clinical and nonclinical levels. The recruited sample
reported clinically significant experiences with voices that were
frequent, distressing, and functionally interfering, and over
one-third had never received treatment for them. Overall, the
results suggest that these web-based procedures allow for the
efficient, affordable, and representative recruitment of research
participants without reliance on a clinical setting.

Web-based digital recruitment methods compare favorably with
extant approaches for engaging hard-to-reach populations in
several ways. First, such methods appear to reduce costs.
Traditional recruitment methods incur several costs in the
process of raising interest and awareness of a study, such as
increased staff time, flyers, mailings, and presentations to
clinical or educational facilities [50]. These needs are obviated
through remote recruitment. Our web-based advertisements
were viewed by over 870,000 individuals for 18 months for less
than US $4500, a fraction of the cost that such exposure would
necessitate using offline approaches. The approach of this study
appeared to reduce costs relative to previous work using social
media to recruit individuals with psychotic experiences [43].
Second, beyond increasing efficiency, these methods may
improve representative sampling when the members of a group
face barriers to participation. Research in other health-related
populations has demonstrated that digital technologies may
address these barriers [7,8,51], in particular, accessing broader
geographic regions [52,53] and more diverse respondents
[35,54]. This study provides support for these benefits and
suggests that they may also reduce barriers specific to
individuals on either end of the continuum of AVH severity.
Individuals with psychosis are difficult to engage in clinical
research, given social isolation and economic hardship
[10,12,13]. Those with undiagnosed and untreated AVH may
be even more difficult to engage, given a lack of contact with
typical clinical research settings as well as potential concerns
about self-identifying with stigmatized experiences. This
approach appeared to engage participants from both ends of this
continuum; one-third of the participants reported never seeking
treatment for their voices, a similar proportion reported that
they experienced highly distressing voices daily. This finding
also provides additional support for the utility of these
approaches to engage individuals at risk either in programs that

encourage help seeking [49,55] or in remotely delivered
interventions [33]. Although a few examples provide support
for the feasibility of these initiatives, future work should
examine remote treatment-seeking support and intervention for
the psychosis continuum at a population level. Furthermore,
notable in these data were the number of participants who were
also members of other underrepresented populations, including
racial minorities, sexual minorities, and the homeless. Although
it remains an open question why these groups are better
represented using these methods, it is possible that web-based
engagement reduces barriers for underrepresented groups that
may face additional intersectional experiences of stigma on top
of those related to their mental health concerns alone.

Limitations
This study had some limitations. Although web-based methods
may ameliorate some recruitment biases, they may worsen
others. Web-based recruitment strategies rely on participants’
ownership and adeptness to use technology to engage.
Individuals who lack either may struggle to engage in these new
avenues. This may be particularly pronounced among
individuals who face economic barriers to several needed
services. Most visitors to the research study landing page did
not provide informed consent to participate. Specific factors
may predict a lack of willingness to persist through automated
screening steps (eg, persecutory ideation and cognitive
functioning). If this is the case, this could limit the
representativeness of the sample. Although our approach
successfully engaged members of several typically
underrepresented groups, others accounted for smaller
proportions than their proportion of the US population, including
Hispanic and Asian individuals. The prevalence of AVH in
specific racial or ethnic groups is not clear in the academic
literature at present; thus, it is not clear from these data whether
overrepresentation of these groups relative to population
demographic estimates is the result of a greater prevalence of
AVH in specific groups, characteristics of our recruitment
strategies, or other causes. Overall, however, our results suggest
that web-based recruitment methods engage a diverse sample
of individuals with AVH experiences.

Conclusions
Technology-assisted remote research procedures address several
barriers that are common in traditional research. Engaging
prospective participants outside of typical clinical settings
removes existing sampling biases, allowing for greater
representation of psychiatric populations. These procedures
have also been able to continue despite the halted in-person
research activities in light of social distancing measures imposed
by the COVID-19 pandemic. This expansion of access and reach
has been a principal contribution of digital health technologies,
and health care institutions have only just begun to witness their
potential impact [56]. Just as digital technologies create
considerable opportunities for treatment engagement, such tools
can also enhance clinical research.
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Abstract

Background: Social isolation measures are requisites to control viral spread during the COVID-19 pandemic. However, if these
measures are implemented for a long period of time, they can result in adverse modification of people’s health perceptions and
lifestyle behaviors.

Objective: The aim of this cross-national survey was to address the lack of adequate real-time data on the public response to
changes in lifestyle behavior during the crisis of the COVID-19 pandemic.

Methods: A cross-national web-based survey was administered using Google Forms during the month of April 2020. The
settings were China, Japan, Italy, and India. There were two primary outcomes: (1) response to the health scale, defined as
perceived health status, a combined score of health-related survey items; and (2) adoption of healthy lifestyle choices, defined
as the engagement of the respondent in any two of three healthy lifestyle choices (healthy eating habits, engagement in physical
activity or exercise, and reduced substance use). Statistical associations were assessed with linear and logistic regression analyses.

Results: We received 3371 responses; 1342 were from India (39.8%), 983 from China (29.2%), 669 from Italy (19.8%), and
377 (11.2%) from Japan. A differential countrywise response was observed toward perceived health status; the highest scores
were obtained for Indian respondents (9.43, SD 2.43), and the lowest were obtained for Japanese respondents (6.81, SD 3.44).
Similarly, countrywise differences in the magnitude of the influence of perceptions on health status were observed; perception
of interpersonal relationships was most pronounced in the comparatively old Italian and Japanese respondents (β=.68 and .60,
respectively), and the fear response was most pronounced in Chinese respondents (β=.71). Overall, 78.4% of the respondents
adopted at least two healthy lifestyle choices amid the COVID-19 pandemic. Unlike health status, the influence of perception of
interpersonal relationships on the adoption of lifestyle choices was not unanimous, and it was absent in the Italian respondents
(odds ratio 1.93, 95% CI 0.65-5.79). The influence of perceived health status was a significant predictor of lifestyle change across
all the countries, most prominently by approximately 6-fold in China and Italy.

Conclusions: The overall consistent positive influence of increased interpersonal relationships on health perceptions and adopted
lifestyle behaviors during the pandemic is the key real-time finding of the survey. Favorable behavioral changes should be bolstered
through regular virtual interpersonal interactions, particularly in countries with an overall middle-aged or older population. Further,
controlling the fear response of the public through counseling could also help improve health perceptions and lifestyle behavior.
However, the observed human behavior needs to be viewed within the purview of cultural disparities, self-perceptions, demographic
variances, and the influence of countrywise phase variations of the pandemic. The observations derived from a short lockdown
period are preliminary, and real insight could only be obtained from a longer follow-up.
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Introduction

The World Health Organization (WHO) declared the outbreak
of COVID-19 a pandemic on March 11, 2020 [1]. As of March
24, 2020, the most affected regions in the world were the
Western Pacific region (China, the Republic of Korea, Japan,
etc), with a total of 96,580 reported confirmed cases, and the
European region (Italy, Spain, Germany, the United Kingdom,
etc), which accounted for a total of 195,511 positive cases [2].
There was a global panic due to the shifting of the COVID-19
epicenters from China to Europe, mainly Italy, which reported
the worst outcomes up to March 25, 2020 (69,176 reported cases
and the maximum number of COVID-19 deaths of 6820) [2].

Global disease outbreaks impact varied aspects of physical and
mental health, even suicidality [3-5]. As observed in the
infectious disease epidemic of severe acute respiratory syndrome
(SARS) in 2003, exposure to new pathogens can manifest as a
qualitatively distinct mental impact [6]. Social isolation
measures (large-scale quarantines, long-term home
confinements, and nationwide lockdowns) [7-11], although
essential for controlling viral spread, go against the inherent
human instinct of social relationships [12,13]. If these measures
are implemented for a long duration, they can be detrimental
to mental health, as observed in recent reports from China and
Vietnam [14-17], and they are expected to result in modification
of people’s lifestyle behaviors, such as increased adoption of
unhealthy dietary habits and sedentary behavior. These changes
can exacerbate the burden of the “pandemics” of behavioral and
cardiovascular diseases that already prevail in modern societies
[18,19]. The latest trends of re-emergences of such infectious
disease outbreaks merit timely preparedness involving
community engagement and focus on healthy lifestyle behaviors
[20,21]. Although the mental impact of the COVID-19 pandemic
is being addressed in a timely fashion [22,23], the associated
real-time influences on people’s health perceptions and lifestyle
choices remain underresearched [24,25]. Careful consideration
of the demographic and cultural impact of tailored public health
intervention strategies on human behavior is also greatly needed
when designing such strategies. Here, we report the findings of
a cross-national survey that aimed to generate rapid perspectives
on the status of health-related perceptions and their influence
on the likelihood of adoption of healthy lifestyle choices during
the COVID-19 pandemic. The settings were China and Japan,
two nations in the Western Pacific region that were greatly
impacted by COVID-19; Italy, from the European region; and
India, a highly populous South Asian country that was a
potential threat region at the time of the survey [2,7-9,11].

Methods

Sampling and Data Collection
Given the restricted mobility restrictions and confinement due
to the COVID-19 lockdown, we conducted a

cross-sectional survey using a web-based platform. We
disseminated the survey through the circulation of a Google
Form via institutional websites and private social media
networks, such as Facebook and WhatsApp. We also used the
group email lists of a few social organizations, universities,
academic institutions, and their interconnections to share the
questionnaire links, which further facilitated the snowball
sampling. The respondents were residents of China, Japan, Italy,
and India who were aged 18 years or older. We anonymized
the data to preserve and protect confidentiality. The study was
approved by the institutional review boards and institutional
ethics committees of the respective nations: Swami Vivekananda
Yoga Anusandhana Samsthana (SVYASA), India; Sarva Yoga
International, Italy; Shanghai Jiao Tong University, China; and
Japan Yoga Therapy Society, Japan. Respondents were informed
about the objectives of the survey and the anonymity of their
responses. Informed consent was obtained through a declaration
of the participants of their voluntary participation, the
confidentiality of the data, and the use of the collected
information for research purposes only. The survey period was
April 3-28, 2020. Once submitted, the responses were directly
used for the analysis, and revisions of the responses were not
allowed.

Questionnaire Structure
We chose a short format for the questionnaire, with 19 questions
to facilitate rapid administration. The first set of questions
(Q1-Q5) were related to the respondents’ demographic details:
age, gender, country of residence, working status, and the
presence of any chronic illness or disability diagnosed by a
physician. The next set (Q6-Q14) contained perception-related
questions on self-rated physical and mental health, sleep quality,
coping ability, energy status (a psychological state defined as
an individual's potential to perform mental and physical activity
[26,27]), coping flexibility, and perceptions related to
interpersonal relationships as well as the fear of the pandemic.
The questions were phrased as statements, with responses
recorded on 3- or 5-point scales. For example, the respondents
were requested to self-rate their mental and physical health
status with the questions “How do you rate your physical health
at present as” and “How do rate your mental health at present
as” with answer modalities of (1) excellent, (2) very good, (3)
good, (4) average, and (5) poor. These single-item self-health
assessment questions are validated tools used in national surveys
and epidemiological studies to assess health perceptions among
individuals, strongly related to various morbidities, and
mortality, and they have been validated across various ethnicities
[28-33]. A further set of questions (Q15-Q19) focused on items
related to the respondents’ recent lifestyle behavior choices:
eating habits, engagement in physical activity or exercise, and
substance use. Permitted responses for these behavior-related
questions were either yes or no. For eating habits, the
respondents provided self-rated scores for their time of eating;
nourishment related to intake of vegetables and fibers; and daily
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intake of “junk food” (described as packaged and processed
sweets or salty snacks); the combined scores were dichotomized
into “good” (score ≥3) and “poor” (score ≤2).

Data Analysis
An exploratory factor analysis using the principal axis factoring
and varimax rotation suggested that three factors were present
in the data. Items related to health perceptions were used to
form a scale for perceived health status (the health scale); the
scores were represented as mean (SD). For the remaining two
factors, we could not form scales, as they scored Cronbach α
values <.6; instead, we used the most relevant single item to
represent the factor. The two primary outcomes of the study
were the health scale and the adoption of healthy lifestyle
choices. The health scale was derived as mentioned above;
further health scale scores were categorized based on tertile
distribution into low (poor), middle (average), and high (good)
scores. Adoption of healthy lifestyle choices was defined as the
engagement of the respondent in any two of three healthy
lifestyle choices (eating habits, substance use, and exercise).
Multivariate linear and logistic regression analyses were used

to test the influence of the perceptions and the personal variables
on the primary outcomes. Most of the items in the survey were
recorded as 3-point responses. Hence, to achieve homogeneity
in the analyses of the survey items, the 5-point Likert responses
of the self-rated health items, excellent, very good, good,
average, and poor, were collapsed into three categories: (1) very
good/excellent, (2) good, and (3) average/poor. Analysis of
variance was used to assess comparisons between continuous
variables, and P<.05 was considered significant. Chi-square
analysis was used for cross-country comparisons for categorical
variables.

Results

The aim of this survey was to understand the cross-national
psychosocial and behavioral impact of the lockdowns and social
isolations imposed due to the COVID-19 pandemic. We received
3370 responses: 1342 from India (39.8%), 983 from China
(29.2%), 669 from Italy (19.8%), and 377 from Japan (11.2%).
The demographic profiles of the respondents are presented in
Table 1.

Table 1. Countrywise representation of the personal characteristics of the survey participants.

P valueaItaly (n=669)Japan (n=377)China (n=983)India (n=1342)Overall (N=3371)Variable

<.00148.43 (13.65)53.49 (9.35)29.77 (11.98)29.42 (12.29)36.04 (15.54)Age (years), mean (SD)

<.001Age group (years), n (%)

31 (4.7)1 (0.3)490 (49.8)685 (51.0)1200 (35.6)18-24

84 (12.5)4 (1.1)152 (15.5)267 (19.9)503 (14.9)25-34

309 (46.2)217 (57.5)314 (32.0)330 (24.6)1176 (34.9)35-54

169 (25.2)98 (26.0)21 (2.1)40 (3.0)330 (9.8)55-64

76 (11.4)57 (15.1)6 (0.6)20 (1.5)162 (4.8)>65

<.001506 (75.6)348 (92.0)802 (81.6)880 (65.6)2535 (75.2)Female gender, n (%)

<.001395 (59.0)335 (89.0)406 (41.3)582 (43.4)1709 (50.7)Working, n (%)

<.001314 (46.9)151 (40.0)84 (8.5)169 (12.6)647 (19.2)Has a chronic illness, n (%)

aCross-country comparisons for categorical variables were conducted using chi-square analysis. Analysis of variance was conducted to assess comparisons
among the continuous variable of age. A P value <.05 was considered significant.

The mean age of the respondents was 36.04 years (SD 15.54)
(Table 1); the average age of the Indian and Chinese respondents
(29.42 years, SD 12.29, and 29.77 years, SD 11.98, respectively)
was lower than that of the Japanese and Italian respondents
(53.49 years, SD 9.35, and 48.43 years, SD 3.65, respectively).
Overall, there was a higher representation of the female gender
(2535/3371, 75.2%). Japan had the highest representation of
women (348/377, 92.0%) and working people (335/377, 89.0%)
(Table 1). Italy and Japan had the highest representations of
respondents with a known status of chronic illness (314/669,
46.9%, and 151/377, 40.0%, respectively).

Table 2 shows the countrywise status of the perceptions of health
and psychosocial factors reported in response to the ongoing
outbreak of COVID-19. The health status score was highest for
Indian respondents (9.43, SD 2.43) and lowest for Japanese
respondents (6.81, SD 3.44). Overall, 846/3371 (25.1%) of the
respondents had good health status; Japanese and Chinese
respondents had the highest representation of low health status

(236/377, 62.6%, and 562/983, 57.2%, respectively). Sleep
quality was perceived well by the majority of Indians (917/1342,
68.3%), and the majority of Japanese and Chinese respondents
perceived their sleep quality as average/poor (264/377, 70%,
and 554/983, 56.3%, respectively). Italian respondents had
almost equal representations of good and average sleep qualities.
Coping abilities during social isolation were perceived as good
by 1264/3371 (37.5%) of the overall population, with the
countrywise trend of India (672/1342, 50.1%) > Italy (283/669,
42.3%) > Japan (131/377, 34.8%) > China (178/983, 18.1%).
Fear response was almost equally distributed in positive or
intermediate categories for most of the country respondents,
except for Italians, among whom the intermediate or partial fear
response was the most evident (469/669, 70.1%). Coping
flexibility responses were very similar across all the countries
except Japan, wherein the majority of respondents (317/377,
84.1%) reported experiencing little challenging response to
sudden changes in living norms. Responses to interpersonal

JMIR Form Res 2021 | vol. 5 | iss. 6 | e23630 | p.67https://formative.jmir.org/2021/6/e23630
(page number not for citation purposes)

Manjunath et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


relationships followed the trend of India (733/1342, 54.6%) >
Japan (183/377, 48.5%) > Italy (287/669, 42.9%) > China
(337/983, 34.3%). Adopted lifestyle behavior yielded the trend
of India (1129/1342, 83.9%) > Italy (361/669, 54.0%) > China
(436/983, 44.4%) > Japan (137/377, 36.2%).

Based on the regression analysis on the perceived health status,
female respondents had a 0.14 lower score compared to male
respondents (Table 3). Participants with a positive history of
chronic illness and those who were not working also had lower
health status scores, by 0.11 and 0.04, respectively, compared
to their counterparts. Increased personal relationships and
positive fear response were associated with increases in health
status across all the countries, particularly Japan, which showed
the highest value of β (.60). For Indian respondents, an increase

in age was significantly associated with increase in health status
by a score of 0.12.

Increased interpersonal relationships was a significant predictor
of adoption of health lifestyle choices across the respondents
in all the countries except for Italy (adjusted OR 1.93, 95% CI
0.65-5.79) (Table 4). Positive perception of fear was
significantly associated with likelihood of adoption of healthy
lifestyle choices only in Indian respondents (adjusted OR 2.41,
95% CI 1.18-4.96). Perceived health status categories were
significantly associated with the likelihood of adoption of
healthy lifestyle choices across all the countries; most
prominently, high health status increased adoption of healthy
lifestyle choices by approximately 6-fold in China and Italy.
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Table 2. Countrywise representation of perceptions and behavioral changes among the survey respondents related to the COVID-19 outbreak.

P valueaItaly (n=669)Japan (n=377)China (n=983)India (n=1342)Overall
(N=3371)

Perception or behavior and response

First factorb

.018.43 (2.56)6.81 (3.44)7.09 ( 2.92)9.43 (2.43)8.26 (3.36)Health status, mean (SD)

150 (22.4)69 (18.3)71 (7.2)556 (41.4)846 (25.1)High, n (%)

Medium, n (%) 225 (33.6)72 (19.1)350 (35.6)413 (30.8)1062 (31.5)

294 (43.9)236 (62.6)562 (57.2)413 (30.8)1463 (43.4)Low, n (%)

<.001Self-rated physical health, n (%)

173 (25.9)88 (23.3)467 (47.5)629 (46.9)1357 (40.2)Excellent/very good

375 (56.0)135 (35.8)200 (20.3)573 (42.7)1283 (38.1)Good

121 (18.1)154 (40.8)316 (32.1)140 (10.4)731 (21.7)Poor/average

<.001Self-rated mental health, n (%)

206 (30.8)93 (24.7)0 (0)645 (48.1)944 (28.0)Excellent/very good

371 (55.4)122 (32.4)642 (65.3)535 (39.9)1670

(49.5)

Good

92 (13.8)162 (43.0)341 (34.7)162 (12.1)757 (22.5)Poor/average

<.001Self-rated sleep quality, n (%)

328 (49.0)113 (29.9)429 (43.6)917 (68.3)1787 (53.0)Good

240 (35.9)234 (62.1)477 (48.5)354 (26.4)1305

(38.7)

Average

101 (15.1)30 (8.0)77 (7.8)71 (5.3)279

(8.3)

Poor

<.001Self-rated coping abilities, n (%)

283 (42.3)131 (34.8)178 (18.1)672 (50.1)1264 (37.5)Good

298 (44.5)139 (36.8)516 (52.5)539 (40.1)1492 (44.3)Average

88 (13.2)107 (28.5)289 (29.4)131 (9.8)615 (18.2)Poor

Second factor , n (%)

<.001Fear/anxiety related to COVID-19c

125 (18.7)157 (41.6)470 (47.8)628 (46.8)1380 (40.9)Not at all (positive)

469 (70.1)213 (56.5)485 (49.3)662 (49.3)1829 (54.3)Partially (intermediate)

75 (11.2)7 (1.9)28 (2.8)52 (3.9)162 (4.8)Extremely (negative)

<.001Self-perception of low energy

261 (39.0)239 (63.4)282 (28.7)667 (49.7)1449 (43.0)Never

390 (58.3)132 (35.0)672 (68.4)641 (47.8)1835 (54.5)Sometimes

18 (2.7)6 (1.6)29 (3.0)34 (2.5)87 (2.6)All the time

<.001Challenging response to sudden changes in living norms (coping flexibility)

144 (21.5)44 (11.7)221 (22.5)436 (32.5)845 (25.1)Least/not at all/little

309 (46.2)317 (84.1)411 (41.8)417 (31.1)1454 (43.1)Little

216 (32.3)16 (4.2)351 (35.7)489 (36.4)1072 (31.8)Extremely/somewhat

Third factor, n (%)

<.001Interpersonal relationshipsc

287 (42.9)183 (48.5)337 (34.3)733 (54.6)1540 (45.7)Increased

310 (46.3)179 (47.5)550 (56.0)533 (39.7)1572 (46.6)Not changed
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P valueaItaly (n=669)Japan (n=377)China (n=983)India (n=1342)Overall
(N=3371)

Perception or behavior and response

72 (10.8)15 (4.0)96 (9.8)76 (5.7)259 (7.7)Reduced

<.001Motivating influence of COVID-19 on lifestyle

221 (33.0)132 (35.0)217 (22.1)605 (45.1)1175 (34.8)Completely

360 (53.8)223 (59.2)695 (70.7)641 (47.8)1919 (57.0)Partially

88 (13.2)22 (5.8)71 (7.2)96 (7.1)277 (8.2)Not at all

<.001485 (72.5)283 (75.1)750 (76.3)1126 (83.9)2643 (78.4)Adoption of ≥2 healthy lifestyle choices

<.001361 (54.0)137 (36.3)436 (44.4)867 (64.6)1801 (53.4)Adoption of healthy eating behavior

<.001623 (93.1)355 (94.1)918 (93.4)1277 (95.2)3173 (94.1)Decreased dependency on and use
of tobacco, alcohol, or any other
substances

<.001426 (63.7)272 (72.1)672 (68.4)910 (67.8)2280 (67.6)Increased engagement in exercise
or similar activities

aCross-country comparisons for categorical variables were conducted using chi-square analysis; all the P values were significant.
bAn exploratory factor analysis using principal axis factoring and varimax rotation suggested that there were 3 factors present in the data. The first
factor consisted of health-related perceptions; composite scores for perceived health were generated as summative scores of the included items.
cFor the remaining 2 factors, scales could not be formed; rather, the single items that were thought to best summarize the respective factors were
considered for further association analyses.

Table 3.  Multivariate linear regression analysis (β coefficients, standard errors, and t and P values) of the association between health status, personal
variables, and perceptions.

ItalyJapanChinaIndiaOverallPredic-
tors

PtSEβPtSEβPtSEβPtSEβPtSEβ

Demographic variables

.51–0.660.02–.070.121.550.02.08.071.790.01.07<.0013.740.01.12<.0015.120.01.14Age

Gender (reference: male)

.97–0.030.52<.0010.77–0.300.64.01.72–0.350.23–.01<.001–3.240.14–.09<.001–7.510.12–.14Fe-
male

Working status (reference: working)

.72–0.360.55–.030.48–0.710.56–.04.59–0.540.23–.02.75–0.320.15–.01.04–2.040.13–.04Not
work-
ing

Chronic illness (reference: no)

.34–0.960.47–.090.01–2.810.35–.14.04–2.040.31–.06<.001–6.120.20–.16<.001–5.630.15–.11Yes

Perceptions

Interpersonal relationships (reference: decreased)

.032.170.68.27<.0014.860.85.60<.0014.120.31.21<.0016.480.28.38<.00110.760.21.37In-
creased

.121.560.660190.012.660.84.33.281.080.29.05<.0013.710.29.21<.0014.150.21.14No
change

Fear response (reference: poor)

<.0013.031.02.500.012.721.38.54<.0018.020.52.71<.0018.690.33.59<.00110.840.30.54Posi-
tive

.081.770.97.300.201.301.37.26<.0014.350.51.38<.0015.220.33.35<.0015.820.30.29Fair
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Table 4. Role of perceptions in the adoption of healthy lifestyle choices.

ItalyJapanChinaIndiaOverallPerception

Adjusted OR

(95% CI)

OR

(95% CI)

Adjusted OR

(95% CI)

OR

(95% CI)

Adjusted OR

(95% CI)

OR

(95% CI)

Adjusted OR

(95% CI)

OR

(95% CI)
AdjustedbOR

(95% CI)

ORa

(95% CI)

Health status (reference: low)

6.22

(1.90- 20.40)

3.33

(2.01-
5.51)

2.83

(1.18-6.77)

3.64

(1.59-
8.37)

5.83

(2.30-4.79)

6.02

(2.38-
15.20)

2.62

(1.75-3.92)

2.98

(2.07-
4.28)

3.42

(2.51-4.64)

3.67

(2.87-
4.68)

High

2.46

(1.03-5.83)

2.10

(1.42-
3.12)

1.06

(0.54-2.08)

1.33

(0.72-
2.45)

2.43

(1.72-3.45)

2.61

(1.85-
3.69)

1.57

(1.07-2.31)

1.76

(1.24-
2.50)

2.00

(1.59-2.50)

2.09

(1.72-
2.54)

Medium

Interpersonal relationshipsc (reference: decreased)

1.93

(0.65-5.79)

1.86

(1.07-
3.22)

5.25

(1.46-8.92)

4.43

(1.49-
13.15)

1.77

(1.03-3.05)

2.01

(1.18-
3.41)

2.16

(1.15-4.08)

1.86

(1.03-
3.37)

2.42

(1.70-3.45)

2.21

(1.64-
2.98)

In-
creased

1.40

(0.50-3.96)

1.59

(0.93-
2.73)

1.88

(0.54-6.52)

1.87

(0.65-
5.42)

0.99

(0.61-1.62)

1.03

(0.64-
1.68)

1.18

(0.63-2.21)

1.09

(0.60-
1.97)

1.18

(0.84-1.66)

1.25

(0.94-1.7)

Not
changed

Fear responsec (reference: poor)

2.20

(0.41-11.71)

1.62

(0.86-
3.04)

4.85

(0.73-32.19)

1.84

(0.34-
9.99)

2.18

(0.96-4.94)

2.38

(1.06-
5.33)

2.41

(1.18-4.96)

2.72

(1.38-
5.36)

2.50

(1.54-4.05)

2.43

(1.69-
3.50)

Positive

1.25

(0.27-5.80)

1.34

(0.80-
2.27)

1.97

(0.31-12.55)

0.93

(0.18-
4.93)

1.32

(0.59-2.96)

1.46

(0.66-
3.23)

1.32

(0.65-2.65)

1.37

(0.71-
2.65)

1.33

(0.83-2.14)

1.36

(0.95-
1.93)

Fair

aOR: odds ratio.
bAdjusted for sex, age, work status, and history of chronic illness.
cFactor represented by a single item that was thought to best represent the underlying notion.

Discussion

The aims of this short cross-national behavioral survey study
were to generate rapid ideas regarding perspectives on health
and lifestyle behavior and to provide initial insights into
designing global but culturally tailored public health policies.

Health Perceptions: Countrywise Status
A differential countrywise response was observed toward
perceived health status across the survey participants; Indians
had a better representation of high health status (41.4%)
compared to respondents from other countries (China, 7.2%,
Japan, 18.2%, and Italy, 22.5%). Despite the inconsistencies in
health perceptions, there was a consistent influence of social
support measured by perceptions of interpersonal relationships
and fear of perceived health status. However, there were
countrywise differences in the magnitude of the impact of
perceptions on health status; perception of interpersonal
relationships was most pronounced in the comparatively older
Italian and Japanese respondents (β=.68 and .60, respectively)
and that of fear in the Chinese respondents (β=.71). These
findings favor the implementation of regularized virtual
interpersonal interactions toward combating the adverse health
impact of the pandemic, particularly in countries with a higher
proportion of older people [34]. Controlling the fear response

through counseling would also aid the improvement of health
outcomes in populations affected by pandemics. The findings
of this survey related to the influence of gender on health
perceptions (the health status score of female respondents was
lower by 0.14 units compared to that of male respondents) are
in line with the global trend of poorer health perception in
women than in their male counterparts [35]. These real-time
findings observed during the pandemic also relate with reports
documented before the COVID-19 pandemic, with a generally
higher prevalence of adverse mental health symptoms in women
compared to men [36]. Overall, there seemed to be a differential
influence of demographic variables on health perceptions across
the global population during the pandemic.

The comparatively high scores of the perceived health status in
Indian respondents could be underlined by an early phase of
the pandemic with slower progression in India during the survey
period [11]. The younger age of the Indian respondents (mean
age 29.42 years, SD 12.29) seemed to further facilitate
interpersonal relationships (54.6%) during the lockdown, which
also explains their better health status (β=.38) [34,37]. Younger
age identity has been associated with well-being and better
perceptions of health [38]. However, in this survey, an
unexpectedly positive linear relationship was observed between
increasing age and better perception of health status (β=.12) in
young Indian respondents. This finding can be attributed to the
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compounding effect of the COVID-19 pandemic on already
existing emotional distress among young adults (related to their
examinations, uncertainties, social relationships, etc) [39].

Unfortunately, in line with previous reports [14,15], we could
also observe a continued/posttraumatic impact of the pandemic
in Chinese respondents, reflected in their comparatively low
perception of health status (poor health status was reported by
57.2% of these respondents). We believe the poor health
perceptions in the Chinese respondents is due to the underlying
influence of fear perceptions (β=.71). Further, since the country
had successfully emerged from the first wave of the pandemic
during the survey, and social norms had also almost returned
to normal, with fewer imposed lockdowns, the moderate increase
in interpersonal relationships (34.3%) may not be sufficient to
facilitate health status.

The observed low status of perceived health in the Japanese
respondents (low health status, 62.6%) is in accord with a health
paradox in that country, which is a tendency to perceive health
poorly despite the advanced economy [40,41]. Although this
influence is not direct, an indirect influence of the comparatively
old, middle-aged demographic profile of the Japanese
respondents along with the mediatory impact of chronic diseases
on health status (β=–.14) could also underlie the lower health
perceptions of the Japanese respondents [42]. The perception
of poor sleep quality in the Japanese respondents also needs
attention, as this finding is in line with reports of the suicidal
tendencies in this country [43].

On a positive note, amid the aggravated pandemic at the time
of the survey, the majority of the Italian respondents who were
middle-aged perceived only partial fear of the pandemic (70.1%
response), and they reported better health perceptions (health
status score 8.43, SD 2.56) than Japanese respondents (health
status score 6.81, SD 3.44) and Chinese respondents (health
status score 7.09, SD 2.92). Approximately 55% of the responses
for self-rated physical and mental health were in the
moderate/fair tier, which is in accord with the reported tendency
of Italian people toward intermediate categories of health
perception [44]. The lack of negative influence of middle age
and chronic illness on health perception can be attributed to the
highly efficient medical care and adequate access to social
support provided in Italy during the lockdown (improved
interpersonal relationships were reported by 42.9% of Italian
respondents).

Role of Perceptions in the Adoption of Lifestyle
Choices: Countrywise Comparisons
Despite the imposed social isolation and home confinement and
the prevailing fear during the COVID-19 pandemic, we observed
a positive behavioral response toward lifestyle. Overall, 78.4%
of the respondents adopted at least 2 healthy lifestyle choices
during the COVID-19 pandemic. The majority of the
respondents (67.6%) reported increased engagement in physical
activity or exercise as opposed to the expected sedentary
behavior due to home confinement. This favorable although
unexpected outcome can be attributed to the timely release of
the advisory recommendations made by various global and
government agencies, including the WHO, on home-based or
other easy‐to‐perform exercises under physical restrictions

[45,46]. One of the crucial affirmative responses observed in
this survey was the overwhelming response toward substance
use (94.1%), which is more justifiable by lack of availability
[47] than motivational influence. Along similar lines, in a recent
survey on the immediate response to COVID-19, a 3% reduction
in smoking was reported in Italians, which was attributed to the
fear of increased risk of respiratory distress or mortality [48].
To this end, we suggest the implementation of internet-based
and cost-effective behavioral therapies, particularly cognitive
behavioral therapy, which may aid the successful alleviation of
maladaptive coping tendencies, thereby reducing the risk of
future health catastrophes in the post–COVID-19 era [49,50].

Social connectedness is an important dimension that controls
population health and healthy lifestyle behavior [51]. In this
cross-national survey, perception of increased social support
and capital, manifested through enhanced interactions among
close friends and family members (measured as interpersonal
relationships in the survey), seemed to fill the void of missing
social connectedness and encouraged the adoption of healthy
lifestyle choices (adjusted OR 2.42, 95% CI 1.70-3.45). The
substantial representation of the adoption of healthy lifestyle
choices in Chinese and Japanese respondents (~75%),
irrespective of their overall poor health perceptions, could be
related to reverse causality. In the Japanese respondents (who
had an older, middle-aged demographic profile), their working
status (OR 4.37, 95% CI 1.19-16.02) (Table S1, Multimedia
Appendix 1) and interpersonal relationships (OR for the
adoption of healthy lifestyle choices 5.25, 95% CI 1.46-18.92)
also seemed to contribute significantly to the adoption of healthy
lifestyle behavior.

The influence of interpersonal relationships on the adoption of
healthy lifestyle choices was not consistent across different
countries and was absent in the Italian respondents. However,
this finding aligns with the previously reported relationship
between a healthy lifestyle and self-perceived health in the
European population [52]. Perception of good health was a
prominent predictor of adoption of a healthy lifestyle (adjusted
OR 6.22, 95% CI 1.90-20.40) in the middle-aged Italian
respondents, with a 36.6% proportion of older individuals (>55
years). Even intermediate scores of health perceptions (health
status) also significantly predicted the likelihood of the adoption
of healthy lifestyle choices (OR 2.43, 95% CI 1.72-3.45) in the
Chinese respondents compared to the respondents from other
countries, explained by their demographic characteristic of
younger age. These countrywise differential cultural influences
of perceptions on health and health behaviors during pandemics
indicate that endorsement of the same, such as family support
and togetherness, should consider existing disparities, especially
for western countries [13].

The findings of this report, particularly those regarding varied
health perceptions and their differential influence on the
likelihood of adopting healthy lifestyle choices, should be
considered within the purview of the survey period with
countrywise phase variations of the pandemic. Chinese
respondents displayed the continued impact of the pandemic,
as they had already witnessed one phase of the pandemic [2].
Younger Indian respondents scored better for their health- and
behavior-related perceptions due to the stable and early phase
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of the pandemic (as of April 22, there was a comparatively
steady expansion of COVID-19 cases in India compared to other
countries, with 18,985 confirmed cases [11]). However, the
responses of Japanese and Italian respondents related to their
older age; these countries were also witnessing rising waves of
COVID-19 at the time of the survey [7,53]. Japan was under
an extended state of national emergency, as the number of
“untraceable” cases was soaring [7]. Italy was also under an
extended period of lockdown and was one of the hardest-hit
nations, with an apparent mortality rate of approximately 13%
[53,54].

The observed predominantly female participation in the survey
indicates a lack of stringent sampling but also highlights the
active involvement of women, who are considered to be at high
risk of socioeconomic vulnerability toward disease outbreaks
such as the COVID-19 pandemic. The positive response for
self-care in women is also a sign of improving gender equity
toward health awareness. The observed overwhelmingly female
participation level (75.2%) could not be ascribed to the gender
representation of countries such as India and China [55] but
could be ascribed to the high readiness of the female population
to interactively use the internet, in particular to research
health-related information and programs, as observed in recent
reports [56-58].

The study is limited by the lack of inclusion of perceptions of
preventive behaviors and did not compare the respondents’
views on precautionary measures, such as the use of face masks
[59]. In a recent cross-country comparison between Polish and
Chinese respondents, higher use of face masks in Chinese
respondents (Polish respondents, 35.0%; Chinese respondents,
96.8%; P<.001) was found to be associated with better physical
and mental impact of the COVID-19 pandemic [59]. Further,
the observations of the adopted lifestyle choices presented here

are derived from a short lockdown period during the COVID-19
pandemic and are preliminary, influenced mostly by
self-perception; demographic and cultural differences and
realistic insight could only be obtained from a longer follow-up.
Due to the self-reported nature of the observations, positive
behavioral responses toward lifestyle are likely to be inflated.

Good perceived health was associated with improved
interpersonal relationships. Older respondents were least likely
to report a positive relationship change, as observed in the
responses of Italian and Japanese survey participants. However,
there was a strong influence of improved interpersonal
relationships on perceived health as well as adoption of healthy
lifestyle choices in Japanese respondents. These findings
indicate the potential of regularized virtual interpersonal
interactions to attenuate the adverse psychosocial impact of
such pandemics.

In conclusion, the key finding of the survey is that the consistent
positive influence of increased interpersonal relationships and
good perceptions of health were found to have a significant
influence on adopted lifestyle behaviors during the adverse time
course of the COVID-19 pandemic. These favorable behavioral
perceptions should be bolstered through enhanced health
awareness, and regularized virtual interpersonal interactions,
particularly in countries with an overall middle-aged or older
population. Simultaneously, controlling the fear response
through counseling would also help improve health outcomes
in nations affected by pandemics. However, the observed human
behavior has cultural influences, and it may not be globally
generalizable.
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Abstract

Background: The COVID-19 pandemic has had a widespread impact on attendance in biomedical research and health care
visits.

Objective: This study aimed to identify when and how American adults might feel comfortable about resuming in-person
research and health care visits.

Methods: Cross-sectional questionnaire data were collected from 135 adults (age: median 48 years; women: n=113, 83.7%;
White participants: n=92, 68.2%) who were engaged in health-related research.

Results: More than half of the respondents (65/122, 53.3%) felt that the COVID-19 pandemic positively affected their desire
to participate in research. Although 73.6% (95/129) of respondents also indicated a willingness to attend in-person health care
visits while Centers for Disease Control and Prevention (CDC) guidelines are implemented, 85.8% (109/127) indicated a willingness
to attend in-person, outdoor visits, and 92.2% (118/128) reported a willingness to attend drive-through visits (with CDC guidelines
implemented during both visit types). Videoconferencing was the most preferred format for intervention visits; however, adults
over the age of 65 years preferred this format less than younger adults (P=.001).

Conclusions: Researchers and clinicians should continue to provide opportunities for continuing the conduction of remote-based
interventions while enforcing CDC guidelines during in-person visits.

(JMIR Form Res 2021;5(6):e27185)   doi:10.2196/27185
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COVID-19; health care access; telehealth; research recruitment; telemedicine; belief; access; willingness; cross-sectional; survey

Introduction

Lockdown and stay-at-home orders that were enacted to contain
the spread of COVID-19 [1] have disrupted biomedical research
and health care [2,3]. There has been a rapid increase in the
adoption of telehealth methods that provide remote care delivery
[4,5], which has offset some of the impacts of the COVID-19
pandemic [6]; however, it remains important to understand how

to resume the provision of research and clinical care in a manner
that individuals feel is safe. Identifying these factors could
provide insights into feasible and acceptable approaches to
conducting research and health care visits both during the
ongoing pandemic surge and, importantly, during future
postpandemic recovery [7]. Thus, this study investigated the
acceptability of in-person and remote research and health care
visits during the COVID-19 pandemic in order to characterize
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when and how American adults would feel comfortable about
resuming research and health care–related clinic visits.

Methods

This study was a cross-sectional analysis of US adults who were
enrolled in biomedical research studies. An email describing
this study and a link for participating in the web-based survey
was sent to 250 adults who had previously completed a survey
that assessed COVID-19 impacts on research participation and
mental health outcomes [8], and additional participants were
recruited through professional networks. Networks included
colleagues of study investigators who were conducting
behavioral intervention trials across the United States. They
were informed via email and social media (Facebook and
Twitter) to share the study information and survey link with
participants who were enrolled in their studies. Potential
respondents who clicked the survey link were provided with a
description of this study and were asked to provide informed
consent before completing the survey. Consent was obtained
and data were collected via REDCap (Research Electronic Data
Capture; Vanderbilt University) [9] between September 17 and
October 17, 2020.

The 87-item questionnaire, which was developed by the study
team, was used to collect sociodemographic information (ie,
age, gender, race and ethnicity, educational attainment, and
household income), query respondents about the number of
underlying health conditions that were suspected to increase
COVID-19 severity [10], and ask other questions about physical
and mental health and research participation. This study used
data collected from 10 items that focused on engagement with
research and the willingness to attend research and health care
visits (Multimedia Appendix 1). The University of Florida
Institutional Review Board provided ethical approval for this
study.

Descriptive statistics were computed to describe research
participation and health care engagement. In total, 3 items for
querying respondents about their beliefs regarding participating
in research and whether the COVID-19 pandemic has positively
or negatively affected their desire to participate in research were
scored on 5-point, Likert-style scales (Multimedia Appendix
1). For analysis purposes, responses to each item were converted
into binary indicators; “Not at all” was categorized as “No,”
and the responses “A little bit,” “Moderately,” “Quite a bit,”
and “Extremely” were categorized as “Yes.” Furthermore, 4
items for querying respondents about their willingness to attend
various types of health care visits were scored on a 3-point scale.
Similarly, binary variables were used to indicate whether a
respondent would feel comfortable with each health care visit
type (ie, in-person visits, outdoor visits, and drive-through clinic
visits). Chi-square and Fisher exact tests were used for bivariate
analyses involving participants’ age, gender, and race. Analyses
were conducted by using SAS (Statistical Analysis System)
version 9.4 (SAS Institute), and statistical significance was
assessed based on a 2-sided P value of <.05. Study findings
were reported by using the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology) guidelines.

Results

Responses were collected from 135 adults participating in
biomedical research. Table 1 provides the full sample’s
characteristics (see Multimedia Appendix 2 for a correlation
table between these variables). The median age of respondents
was 48 years, and the sample was predominately female
(113/135, 83.7%) and Non-Hispanic White (92/135, 68.2%).
Moreover, the sample was highly educated (at least a college
degree: 103/135, 76.3%), had generally high incomes
(respondents reporting a household income of ≥US $75,000 per
year: 77/135, 57.1%), and was well-insured (respondents
reporting having private or public health insurance: 127/135,
94.1%).
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Table 1. Sample characteristics.

ValueCharacteristic

48 (38-57)Age (years), median (IQR)

Age group (years), n (%)

40 (29.6)18-39

50 (37)40-54

28 (20.7)55-64

17 (12.6)≥65

Gender, n (%)

113 (83.7)Women

22 (16.3)Men

Race and ethnicity, n (%)

92 (68.2)Non-Hispanic White

11 (8.1)Non-Hispanic Black

7 (5.2)Hispanic

2 (1.5)Asian

23 (17)Other or multiple races

Education, n (%)

6 (4.4)High school or less

26 (19.3)Some college

31 (23)College graduate

13 (9.6)Some graduate or professional

59 (43.7)Graduate or professional degree

Household income (US $), n (%)

19 (14.1)<25,000

23 (17)25,000-49,999

16 (11.9)50,000-74,999

21 (15.6)75,000-99,999

56 (41.5)≥100,000

Health insurance, n (%)

92 (68.2)Private

35 (25.9)Public

8 (5.9)Uninsured

Number of underlying conditions, n (%)

98 (72.6)0

29 (21.5)1

8 (5.9)≥2

Table 2 presents participants’ beliefs and willingness to attend
research and health care–related clinic visits. Respondents were
more likely to indicate that the COVID-19 pandemic positively
(vs negatively) impacted their desire to participate in research
(65/122, 53.3% vs 49/122, 40.2%; P=.04). Moreover, a majority
of respondents (77/120, 64.2%) indicated that they did not
believe that such participation put them at greater risk of

contracting COVID-19. The most preferred methods of engaging
in behavioral interventions included videoconferencing (60.7%)
and in-person sessions (53.3%). Regarding future research
participation, respondents were most interested in engaging in
clinical (108/135, 80%) and public health research (85/135,
63%) and were least interested in vaccine development research
(59/135, 43.7%).

JMIR Form Res 2021 | vol. 5 | iss. 6 | e27185 | p.79https://formative.jmir.org/2021/6/e27185
(page number not for citation purposes)

Ross et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Table 2. Research participants’ preferences for engaging in research and clinical care during the COVID-19 pandemic.

Value, n (%)aQuestions and responses

Research participation

Do you believe that participating in research puts you more at risk for COVID-19?

77 (64.2)No (not at all)

43 (35.8)Yes (a little bit to extremely)

Has COVID-19 positively affected your desire to participate in research?

57 (46.7)No (not at all)

65 (53.3)Yes (a little bit to extremely)

Has COVID-19 negatively affected your desire to participate in research?

73 (59.8)No (not at all)

49 (40.2)Yes (a little bit to extremely)

What type of research would you be interested in participating in at a future time? (multiple responses allowed)

85 (63)Public health (eg, hand washing to prevent flu)

68 (50.4)Emergency preparedness (eg, preparing for a natural disaster)

59 (43.7)Vaccine development (eg, COVID-19 vaccine development)

108 (80)Clinical research (eg, studies that help you improve your own health)

Clinic visit

Attending in-person clinic visits during the COVID-19 pandemic while adhering to social distancing, sanitation, and mask-wearing
protocols

34 (26.4)Not comfortable

95 (73.6)Somewhat or very comfortable

Attending in-person, outdoor clinic visits during the COVID-19 pandemic while adhering to social distancing, sanitation, and mask-
wearing protocols

18 (14.2)Not comfortable

109 (85.8)Somewhat or very comfortable

Attending drive-through clinic visits during the COVID-19 pandemic with masks

10 (7.8)Not comfortable

118 (92.2)Somewhat or very comfortable

Attending drive-through clinic visits during the COVID-19 pandemic without masks

76 (59.8)Not comfortable

51 (40.2)Somewhat or very comfortable

At what point would you be willing to go back to in-person clinic visits? (multiple responses allowed)

41 (30.4)When there is a COVID-19 vaccine

30 (22.2)When there is a medication for effectively treating COVID-19

23 (17)When cases have decreased in my area for 2 weeks or more

10 (7.4)When hospitals have the capacity to treat cases

71 (52.6)I already feel comfortable attending an in-person clinic visit

8 (5.9)I don’t think I will feel comfortable going to an in-person visit until there are no cases of COVID-19 in the United States

What is your preferred way of engaging in treatment if enrolled in behavioral intervention? (multiple responses allowed)

72 (53.3)In person

49 (36.3)Phone

82 (60.7)Videoconferencing platforms (eg, Zoom and Google Hangouts)

33 (24.4)Other platforms (eg, Slack, WeChat, and GroupMe)
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aSample size is not equal across questions due to missing responses.

Almost three-quarters of respondents (95/129, 73.6%) felt
comfortable with attending in-person, indoor clinic visits, and
over 85% felt comfortable with attending outdoor (109/127,
85.8%) and drive-through (118/128, 92.2%) clinic visits while
adhering to Centers for Disease Control and Prevention (CDC)
guidelines (social distancing, sanitation, and mask wearing;
Table 2). Although respondents indicated the highest level of
comfort with attending drive-through visits while wearing a
mask (118/128, 92.2%), fewer respondents were comfortable
with attending drive-through visits without masks (51/127,
40.2%). Over half of the respondents (71/135, 52.6%) reported
a willingness to attend in-person clinic visits at the time the
survey was conducted; one-third (41/135, 30.4%) reported a
willingness to attend in-person clinic visits when there is a
COVID-19 vaccine, and over 20% (30/135) reported a
willingness to attend in-person clinic visits when there is a
medication for effectively treating COVID-19. Fewer
participants reported considering local or national case counts
(23/135, 17% and 8/135, 5.9%, respectively) or hospital capacity
for treating COVID-19 cases (10/135, 7.4%) when determining
their willingness to attend in-person clinic visits.

There were no significant differences between men and women
or between White participants and people of color in terms of
responses for any survey items (all P values were >.05);
however, younger adults (aged 18-64 years) were significantly
more likely to report feeling comfortable with videoconferencing
platforms than adults over the age of 65 (78/118, 66.1% vs 4/17,
23.5%; P=.001).

Discussion

Research participants felt that engaging in biomedical research
studies did not increase their personal risk of contracting
COVID-19 and were interested in future research activities.
Interestingly, over half of respondents indicated that the
COVID-19 pandemic positively impacted their desire to
participate in research (65/122, 53.3%), and fewer indicated
that the COVID-19 pandemic had a negative impact (49/122,
40.2%). Although we do not have additional data to explain this
finding, it is possible that the greater news coverage of
biomedical research during the pandemic has increased
individuals’ appreciation for this scientific process [11] and
increased individuals’ interest in participating in research. It
also may be possible that some individuals (especially younger
adults and those with high incomes [12,13]) have experienced
increased scheduling flexibility due to the pandemic (eg, due
to cancelled travel and events and restrictions on many
leisure-time activities [14]) and thus may have more free time
to participate in research.

With the ongoing pandemic, most respondents reported a
willingness to attend in-person, health care–related clinic visits
while adhering to CDC guidelines (95/129, 73.6%); however,
even more were comfortable with outdoor (109/127, 85.8%)
and drive-through (118/128, 92.2%) formats. Our results also

suggested that the availability of vaccines and effective
COVID-19 treatments may improve individuals’ willingness
to resume attending in-person clinic visits. Overall,
videoconferencing was the most preferred format.
Videoconferencing offers greater flexibility in scheduling
compared to in-person visits, and this format can also retain the
visual cues (eg, eye contact and body language) that are lost in
phone-based delivery formats [15]. The increased use of
smartphones and other mobile devices [16] coupled with
advances in mobile internet speeds have made
videoconferencing an accessible delivery format for a large
proportion of the population, although access to unlimited data
packages and poor coverage (eg, in rural areas) still remain
substantial barriers for many people [17]. Considerations should
also be made regarding the technology literacy of target
populations (eg, our results demonstrated that adults over the
age of 65 preferred this format less than younger adults).

Taken together with other findings that support the role of
telehealth approaches in health care delivery [15], our results
suggest that researchers and clinicians should provide
opportunities for continuing the conduction of remote-based
intervention after the pandemic. As research and health care
centers move beyond stopgap telehealth approaches, such
opportunities will require the development of sustainable, secure
telehealth systems that can link to existing medical record
networks, provide access to affiliate providers, and provide
critical data security and patient privacy [7].

The limitations to this study included the use of a convenience
sample of biomedical research participants that consisted
predominately of highly educated White women with health
insurance. Although this sample is generally reflective of
research populations within the nutrition and obesity intervention
fields [18,19], this limited our results’ generalizability to other
populations. The fact that respondents were already participating
in biomedical research may have also resulted in bias, as
personal experiences with web-based or in-person research may
affect the perceived acceptability of these formats and promote
a greater willingness to participate in future research studies.
Further, due to the descriptive nature of the analysis, additional
studies (including those with larger and more generalizable
samples) are necessary to replicate our results and to explore
other facilitators and barriers to attending health-related research
and clinic visits. Finally, there were no approved vaccines for
COVID-19 at the time when the questionnaire was distributed;
however, several vaccines have since received approval in the
United States [20,21], with distribution starting in early
December 2020 [22]. Thus, future studies should assess whether
the actual (vs hypothetical) availability of these vaccines affects
individuals’ willingness to attend research and clinic
appointments (especially given the unexpectedly high prevalence
of vaccine hesitancy during the initial vaccine rollouts [23]).
Despite these limitations, the results from this study provide
timely evidence for informing practitioners and researchers
about how to reopen and resume research and clinic operations.
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