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Abstract

Background: With the rapid growth of the older adult population worldwide, car accidents involving this population group
have become an increasingly serious problem. Cognitive impairment, which is assessed using neuropsychological tests, has been
reported as a risk factor for being involved in car accidents; however, it remains unclear whether this risk can be predicted using
daily behavior data.

Objective: The objective of this study was to investigate whether speech data that can be collected in everyday life can be used
to predict the risk of an older driver being involved in a car accident.

Methods: At baseline, we collected (1) speech data during interactions with a voice assistant and (2) cognitive assessment
data—neuropsychological tests (Mini-Mental State Examination, revised Wechsler immediate and delayed logical memory,
Frontal Assessment Battery, trail making test-parts A and B, and Clock Drawing Test), Geriatric Depression Scale, magnetic
resonance imaging, and demographics (age, sex, education)—from older adults. Approximately one-and-a-half years later, we
followed up to collect information about their driving experiences (with respect to car accidents) using a questionnaire. We
investigated the association between speech data and future accident risk using statistical analysis and machine learning models.

Results: We found that older drivers (n=60) with accident or near-accident experiences had statistically discernible differences
in speech features that suggest cognitive impairment such as reduced speech rate (P=.048) and increased response time (P=.040).
Moreover, the model that used speech features could predict future accident or near-accident experiences with 81.7% accuracy,
which was 6.7% higher than that using cognitive assessment data, and could achieve up to 88.3% accuracy when the model used
both types of data.

Conclusions: Our study provides the first empirical results that suggest analysis of speech data recorded during interactions
with voice assistants could help predict future accident risk for older drivers by capturing subtle impairments in cognitive function.

(J Med Internet Res 2021;23(4):e27667) doi: 10.2196/27667
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Introduction

As the world's older adult population increases, car accidents
involving older adults have become an increasingly serious

social problem. While it has been reported that older drivers
have an increased risk of car accident involvement per unit
distance travelled [1-4], they also showed a substantially higher
rate of serious injury than that of middle-age car drivers [5,6].
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Even in normal aging, there is a decline in many cognitive
abilities related to driving, and this cognitive decline is known
to be one of the risk factors for older adults being involved in
car accidents [7-9]. Associating cognitive assessment scores
with either self-reported car accidents, crash records, or on-road
driving measures has been investigated to identify predictors
of driving safety (in previous empirical studies [7]). In particular,
cognitive abilities such as visual attention, short-term memory,
and executive functions (evaluated with neuropsychological
tests) were consistently shown to have associations with driving
safety [7,10-12]. In this respect, if cognitive impairments
relevant to driving safety in older adults can be inferred solely
from behavior data in everyday situations in a passive way, this
would be beneficial for accident prevention.

Speech in daily life can be used a potential data sources for
determining cognitive impairments related to driving safety.
Speech involves multiple interacting cognitive abilities including
attention, memory, and executive functions [13,14]. Many
empirical studies have used speech data to identify cognitive
impairments resulting from aging and diseases such as
Alzheimer disease [15-18] and characterized speech changes
related to cognitive impairments by extracting linguistic and
paralinguistic features from speech data [19-25]. For example,
difficulties with word finding and word retrieving have been
quantified by tallying pronoun frequency and pause durations
[19,20,24,26-28]. A reduction in speech expressiveness has also
been quantified by measuring lexical diversity and speech rate
[19,23,29-31]. Using a combination of these features, previous
studies [19-25,29] have succeeded in differentiating individuals
with cognitive impairments from healthy controls. Although no
study has investigated the relationship between speech data and
driving safety, it is reasonable to explore the possibility that
speech data could be used for inferring ability to drive safely
from changes in cognitive functioning in older drivers.

At the same time, there is growing interest in using speech data
that can be collected in everyday situations for applications in
health care owing to the popularity of voice-based interaction
systems such as voice assistants in smart speakers and
smartphones [32-34]. One approach is to provide various types
of voice-based tests via a smart-speaker platform. For example,
previous studies [35,36] have used mobile apps for collecting
speech responses to neuropsychological tasks such as verbal
fluency and picture description tasks; they showed accurate
classification rates in detecting patients with Alzheimer disease
[35] and dementia [36]. Another approach is to analyze

health-related insights from speech data collected during daily
voice-based interactions. For example, vocal characteristics in
speech data during typical tasks on smart speakers appeared to
be associated with neuropsychological test scores [37], while
linguistic features extracted from phone conversation data were
significant indicators for differentiating patients with Alzheimer
disease from older adults with normal cognition [38]. This
approach, focusing on speech data that can be collected in
everyday situations, would increase opportunities for frequent
assessment by facilitating passive and unobtrusive monitoring.

In this study, we aimed to investigate the relationship between
speech data and future driving experiences related to car
accidents in healthy older adults by collecting speech data during
interactions with a voice assistant with simulated tasks on smart
speakers and smartphones. We hypothesized that these speech
data could be used for predicting accident risk for older drivers.

Methods

Participants
We recruited healthy older adults aged 60 years or older through
recruiting agencies and advertisements in the local community
in Ibaraki, Japan. All examinations were conducted in Japanese.
Older adults met the inclusion criteria if they were in good
physical and mental health and had no serious diseases,
disabilities, mental illness (eg, major depression, bipolar
disorder, and schizophrenia), or neurodegenerative diseases (eg,
Parkinson disease and dementia). This study was conducted
with the approval of the University of Tsukuba Hospital Ethics
Committee (H29-065). All participants provided written consent
after the procedures of the study had been fully explained.

A total of 71 older individuals participated in the cognitive
assessments and speech data collection (women: 38/71, 53.5%;
age: range 61-80 years, mean 71.1, SD 4.9). Of the original 71
participants, 60 consented to the follow-up study about their
driving experiences (women: 33/60, 55.0%; age: range 61-80
years, mean 70.8, SD 5.1; Table 1). They were contacted again
approximately one-and-a-half years after the speech data
collection (mean 17.3 months, SD 2.7) and answered a
questionnaire on their driving experiences within the past year.
The questionnaire included free-form questions about accidents
and near accidents; near accidents were described as infractions
and any other incidents while driving that they deemed to be
dangerous regardless of severity and culpability.
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Table 1. Demographic and assessment data for study participants.

P valueIndividuals with accident or near-
accident experiences (n=26)

Individuals without accident or
near-accident experiences (n=34)

Total (N=60)Variable

.4571.3 (5.3)70.5 (4.9)70.8 (5.1)Age (years), mean (SD)

.9313.6 (2.1)13.7 (2.2)13.7 (2.2)Education (years), mean (SD)

.53Sex, n (%)

10 (38)17 (50)27 (45)Men

16 (62)17 (50)33 (55)Women

.2827.9 (1.8)27.4 (1.8)27.6 (1.8)Mini-Mental State Examinationa, mean (SD)

.4310.2 (4.0)9.1 (3.7)9.6 (3.8)LM IAb, mean (SD)

.747.6 (3.6)7.3 (3.7)7.5 (3.6)LM IIAc, mean (SD)

.4514.2 (2.7)13.4 (2.7)13.7 (2.7)Frontal Assessment Batteryd, mean (SD)

.7232.6 (10.1)33.6 (9.7)33.2 (9.8)Trail making test-part A (seconds), mean (SD)

.7181.3 (28.2)95.7 (60.9)89.5 (49.7)Trail making test-part B (seconds), mean (SD)

.366.7 (1.0)6.7 (0.7)6.7 (0.8)Clock Drawing Teste, mean (SD)

.623.1 (2.4)2.8 (2.4)2.9 (2.4)Geriatric Depression Scalef, mean (SD)

.860.9 (0.7)0.8 (0.4)0.9 (0.6)Severity scores for atrophy in medial temporal
structures, mean (SD)

aThe total possible score ranges from 0 to 30.
bLM IA: immediate recall of the logical memory-story A of the Wechsler memory scale-revised for episodic memory; the total possible score ranges
from 0 to 25.
cLM IIA: delayed recall of the logical memory-story A of the Wechsler memory scale-revised for episodic memory; the total possible score ranges from
0 to 25.
dThe total possible score ranges from 0 to 18.
eThe total possible score ranges from 0 to 7.
fThe total possible score ranges from 0 to 15.

Cognitive Assessments
Cognitive assessments and examinations were those typically
used for the diagnosis of dementia and comprised 12 variables:
age, sex, education, 7 neuropsychological test scores
(Mini-Mental State Examination for global cognition; immediate
and delayed recall of the logical memory-story A of the
Wechsler memory scale-revised for episodic memory; the
Frontal Assessment Battery for executive function; the trail
making test-part A and B for executive function and attention;
and the clock drawing test for visuospatial function), and 2
clinical scores (Geriatric Depression Scale and the severity of
medial temporal lobe atrophy). The severity of medial temporal
lobe atrophy was evaluated using structural magnetic resonance
imaging (MRI) scans—1.5 T, T1-weighted images and a 3D
gradient-echo sequence—with the following parameters: sagittal
orientation with 1.2-mm thick sections; time repetition/time
echo: 2400/3.52 milliseconds; flip angle: 8°; field of view:
192×192. We expressed the severity of medial temporal lobe
atrophy as a Z score relative to cognitively healthy adults by
using a standalone, voxel-based specific regional analysis system
for Alzheimer disease [39]. Two psychiatrists (KN and TA)
reviewed the results of the cognitive assessments and confirmed
that participants did not meet the criteria for dementia based on
those of the National Institute on Aging and Alzheimer's

Association and Alzheimer disease Neuroimaging Initiative 2
[40].

Speech Data Collection
We simulated conversations with a voice assistant on modern
smart speakers and smartphones and collected the speech data
while performing 3 typical task scenarios: information retrieval
(asking for tomorrow’s weather), shopping online (booking a
movie ticket), and personal schedule management (creating a
calendar event). The tasks began with a simple scenario and
then advanced to the more complicated ones. Each task started
with an initiating question from the system (“what can I help
you with?”), with follow-up questions that asked for detailed
information related to the task. The follow-up questions were
presented in a fixed order. The questions consisted of four
categories—open-ended, to which participants responded with
a free-form sentence (Multimedia Appendix 1: Table S1);
multiple choice, to which participants responded by choosing
one of the options stated in the question; prepared input, to
which participants responded with information (eg, passcode)
specified by the experimenter; and confirmation, to which
participants responded by accepting or rejecting a statement
made by the system. The system presented at least 22 questions
in total to each participant for the 3 tasks.
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To simulate conversations, we took a Wizard-of-Oz [41]
approach, in which the participants were told that they were
talking with a computer system, though in fact the interaction
was mediated by an experimenter (ie, the wizard). We chose
this approach so that we could avoid uncertain factors such as
errors in automatic speech recognition. During the tasks, the
experimenter made the system present a question. After the
participant responded, the experimenter prompted the system
to move onto the next question if the response contained the
necessary information corresponding to the question; otherwise,
they would repeat the same question. Each open-ended, multiple
choice, and prepared input question presented by the system
was scripted in advance and the same for all participants. For
confirmation questions, we prepared several variations for each
question and the experimenter chose one, depending on the
participant’s previous response. For example, the experimenter

chose “you are purchasing one ticket, is it OK?” or “you are
purchasing two tickets, is it OK?” to have the participant confirm
the number of tickets to book.

The interface for speech data collection was implemented as a
tablet-based app on an Apple iPad Air 2. In the experiment,
participants sat down in front of the tablet and talked with the
system (Figure 1a). During the tasks, the tablet showed a screen
indicating whether it was speaking (Figure 1b) or listening
(Figure 1c). The experimenter sat behind the participant and
operated the system by using a separate interface hidden from
the participants. Speech data were recorded in raw format with
a sampling rate of 44.1 kHz through the embedded microphone
in the tablet. Each experimental session took approximately 30
minutes per participant, including instructions and wrap-up.
Additional details about our apparatus and procedure have been
previously published [37].

Figure 1. Overview of experimental setup: (a) setup for collecting speech data, (b) screen showing participant's turn, and (c) screen showing the tablet's
turn.

Data Analysis
From each participant’s speech data, we automatically extracted
84 paralinguistic speech features used in previous studies on
inferring cognitive impairments and detecting early signs of
Alzheimer disease [19,20,23,27-29,31,42,43]. They consisted
of 56 acoustic features and 28 prosodic features.

The acoustic features consisted of features related to
mel-frequency cepstral coefficients (MFCCs), jitter, and
shimmer. We used the mean and first-order derivatives of the
first 12 MFCCs, which represent the short-term power spectrum
of the speech signal. Jitter and shimmer features measure
cycle-to-cycle variations of fundamental frequency and
amplitude [44]. Prosodic features included speech rate, pitch
variability, phonation time, number of phonemes needed for
completing tasks, response time, total pause duration, and
proportion of long pauses (pauses >0.8 seconds). Both acoustic
and prosodic features were extracted from each task’s speech
data separately. We used Python (version 3.8) audio-processing
libraries (librosa, version 0.8.0 [45]; Signal_Analysis, version
0.1.26 [46]).

Statistical analyses were performed using Statistics and Machine
Learning Toolbox (version 11.1) for MATLAB (version R2017a,
The MathWorks Inc) environment. To assess the differences in
each variable between participants with and without accident
or near-accident experiences, we used 2-sided Mann-Whitney
tests for continuous data and chi-square tests for categorical

data. We did not correct for multiple comparisons, and P values
<.05 were considered significant.

The prediction models for differentiating individuals with and
without accident or near-accident experiences were built using
multiple types of binary classifiers with automatic sequential
forward selection of features. Model performance was evaluated
with both leave-one-subject-out cross validation and 100
iterations of 10-fold cross-validation methods. The classifiers
included k-nearest neighbors [47], random forest [48] and
support vector machine [49]. The parameters that we studied
were as follows: the number of neighbors for the k-nearest
neighbors; the number and the maximum depth of trees for
random forest; kernel functions, penalty parameter, and the
parameter associated with the width of the radial basis function
kernel for the support vector machine. We performed an
exhaustive grid search to determine these parameters. The
algorithms were implemented using the Python scikit-learn
package (version 0.23.2).

Results

For speech data collection (the 30-minute sessions), we obtained
an average of 23.8 responses within 100.2 seconds (SD 28.6)
from each participant. The average response duration of each
task scenario ranged from 17.4 to 59.6 seconds (mean 33.41,
SD 9.5). The average duration of a single response for each
participant ranged from 1.1 to 7.6 seconds (mean 4.2, SD 1.1).
At follow-up, 26 of the 60 participants (43.3%) reported car
accident or near-accident experiences within the previous year.
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Of those, 23 participants reported a near-accident experience,
2 reported accidents, and 1 reported both. The near-accidents
consisted of near-misses with a car or pedestrian resulting in a
sense of fear and anxiety (eg, from failure to notice a crossing
pedestrian), errors in operation (eg, stepping on the accelerator
instead of the brake), and unintentional violations (eg, entering
the opposite lane).

In comparisons between individuals with and without accident
or near-accident experiences, there were no significant
differences in any cognitive assessment variables (age: P=.45;
education year: P=.93; sex: P=.53; Mini-Mental State
Examination: P=.28; immediate and delayed recall of the logical
memory-story A of the Wechsler memory scale-revised: P=.43,
P=.74; the Frontal Assessment Battery: P=.45; the trail making
test-part A and B: P=.72, P=.71; the clock drawing test: P=.36;
Geriatric Depression Scale: P=.62; severity scores for atrophy
in medial temporal structures: P=.86; Table 1); however, we
found 10 speech features with significant
differences—ΔMFCC1: P=.005, ΔMFCC4: P=.043, ΔMFCC5:
P=.011, ΔMFCC7: P=.035, ΔMFCC12: P=.023; jitter: P=.034;
response time: P=.040; proportion of long pauses: P=.044;
speech rate: P=.048; and number of phonemes needed for
completing tasks: P=.049 (Figure 2; Multimedia Appendix 1:
Table S2). Those with accident or near-accident experiences
showed decreased speech rate and jitter as well as increased
response time and long pauses. These speech features were
reported in previous studies as significant indicators of changes
in cognitive function, and the trends in their changes were
consistent with those observed in individuals with cognitive
impairments and patients with Alzheimer disease and mild

cognitive impairment (for speech rate [23,27,31]; for jitter
[42,43]; for response time [20,27]; for proportion of long pause
[27,28]).

To visualize whether the variance seen among a variable set is
capable of discriminating between individuals with and without
potential future accident or near-accident experiences, we
performed principal component analysis on 2 variable sets: the
12 cognitive assessment variables and 10 speech features (Figure
3). The cognitive assessment variable set had little capability
to differentiate the groups; there was considerable overlap and
no clear separation. In contrast, the speech variable set enabled
some separation of the groups.

Input variables for the classification models were either or both
the 12 cognitive assessment variables and 10 speech features.
When model performance was evaluated with
leave-one-subject-out cross-validation, with only the cognitive
assessment variables, we obtained 75.0% accuracy (65.4%
sensitivity, 82.4% specificity, and 69.4% F1 score; Figure 4a),
with only the speech features, the model accuracy increased to
81.7% accuracy (65.4% sensitivity, 94.1% specificity, and
75.6% F1 score; Figure 4b), and with speech features and
cognitive assessment variables combined, performance improved
further (88.3% accuracy, 88.5% sensitivity, 88.2% specificity,
and 86.8% F1 score; Figure 4c). When we evaluated the model
using 10-fold cross validation, the results showed similar trends
(Multimedia Appendix 1: Table S3): the model using the
cognitive assessment variables achieved 75.5% accuracy (95%
CI 75.1-75.9), the model using speech features achieved 80.1%
accuracy (95% CI 79.7-80.5), and the model using both types
of features achieved 85.5% accuracy (95% CI 85.1-85.9).

Figure 2. Box plots (line and diamond represent median and mean, respectively) for speech features with significant differences between individuals
with and without accident or near-accident experiences—jitter: P=.034; response time: P=.040; speech rate: P=.048.

Figure 3. Principal component analysis plots using (a) cognitive assessment variables and (b) speech features, with confidence interval ellipsoid set to
0.95. PC: principal component.
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Figure 4. Confusion matrixes for predicting future accident risks of older drivers obtained using leave-one-subject-out cross-validation for models
with (a) cognitive assessment variables, (b) speech features, and (c) cognitive assessment variables and speech features combined. The number in
parentheses indicates the number of participants. wo: without; w: with.

Discussion

Principal Results
In light of the increasing demand for preventing car accidents
involving older adults, we investigated the possibility that future
accident risk related to cognitive impairments could be
automatically predicted with passive unobtrusive monitoring.
To this end, we focused on speech data because many previous
studies have succeeded in quantifying and detecting cognitive
impairments from speech data [19,20,23,27-29,31,42,43], speech
data are becoming more accessible, and voice-based interaction
systems such as voice assistants are becoming more popular
[32-34].

The statistical analysis showed that the speech data collected
during typical tasks on smart speakers and smartphones had
statistically discernible speech features between older drivers
with and without accident or near-accident experiences. These
speech features indicated that older drivers with these
experiences tended to show decreased speech rate and jitter as
well as increased response time and long pauses. These changes
in speech features were reported as statistically significant
signatures for cognitive impairments by previous studies on
patients with Alzheimer disease and mild cognitive impairment
[19,20,23,27-29,31,42,43]. The results suggest that speech
features could capture subtle impairments of cognitive function
in older drivers. On the other hand, we found no differences in
any cognitive assessment variables, but this could be explained
by the criteria for driving risks that differed from those in
previous studies [7,10,12,50-53]. While previous studies
compared older drivers with and without car-accident
experiences regardless of having near-car-accident experiences
and reported significant differences in cognitive assessment
scores between them [7,10,12,50-53], we focused on both
accident and near-accident experiences, and the majority of the
high-risk group in our study were individuals with near-accident
experiences but without actual car accidents. Speech data and
cognitive assessment results suggest that eliciting discernible
changes relevant to future near-accident experiences may require
cognitive assessment for subtle impairments, such as, test
batteries used for screening preclinical Alzheimer disease
[54,55]. Even so, if speech data during interactions with voice
assistants can be used for predicting future accident risk, it
would greatly increase the accessibility of early screening with
a relatively low burden.

The classification model using speech features achieved 81.7%
accuracy, which is 6.7% higher than that using cognitive
assessment data, and models achieved up to 88.3% accuracy

with both combined. Dimensional reduction and visualization
using principal component analysis, an unsupervised method,
showed that the feature space with speech data was better able
to separate those with and without accident or near-accident
experiences than the feature space with cognitive assessment
variables. These results and those of the statistical analysis
indicate that speech data during typical tasks with voice
assistants could have comparable (or possibly more) information
for predicting future accident risks of older drivers compared
with the standard cognitive assessments.

Our results show paralinguistic speech characteristics were
useful for predicting future accident risks of older drivers.
Previous user-interface studies reported that voice input was
effective and was preferable as an input modality for older adults
[56-58], while other studies reported that the performance of
automatic speech recognition tended to be worse in older adults
than in other age groups [59,60]. From this perspective, our
results suggest that models for predicting future accident risks
of older drivers can be made robust against errors of automatic
speech recognition by exploiting paralinguistic features.

Our results highlight the possibility that cognitive impairments
related to future car accident risks could be detected using
speech data collected in everyday life. Assistive and automated
driving systems are promising technologies that may help older
adults with cognitive challenges to safely continue driving [61].
Recent studies suggested the importance of individual
differences in cognitive abilities for assistive and automated
driving technologies for older adults [62,63] because literature
has suggested that cognitive abilities affect both performance
with automated technology and perceptions of automation (ie,
trust) [64,65]. Hence, our approach to detect cognitive
impairments associated with driving risks might provide useful
information for the personalization of assistive and automated
driving systems based on the cognitive abilities of older adults.

Limitations
Our work had several limitations. First, we collected speech
data in a lab setting. The controlled setting might affect the way
people interact with a voice assistant. In future work, data
collection in free-living situations using voice assistants would
be needed along with additional interaction scenarios. Second,
the sample size was limited. In spite of this limitation, our
statistical analysis of speech features showed consistent trends
indicating subtle cognitive impairments in older adults with
future accident or near-accident experiences, and the prediction
performance (to predict independent future accidents) using
speech features was as high as 88%, even when the classifier
was trained on a subsample. From these perspectives, we believe

J Med Internet Res 2021 | vol. 23 | iss. 4 | e27667 | p. 6https://www.jmir.org/2021/4/e27667
(page number not for citation purposes)

Yamada et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


that our results can be confirmed by future studies. Third, our
definition of future car accident risks was based on self-reports
of accident and near-accident experiences. In future work, we
need to consider obtaining more objective measures for accident
risks by combining self-reports with on-road driving
assessments, informant reports, or drive recorder videos.

Conclusion
Given the increasing demand for car accident prevention
involving older adults, we explored the possibility of predicting
future accident risks associated with cognitive impairments by
using behavioral data that can be collected in everyday life. To
this end, we focused on speech data collected during interactions
with voice assistants in smart speakers and smartphones and
investigated the associations with future accident risks by

following up with older drivers. We found that (1) older drivers
with accident or near-accident experiences had statistically
discernible changes in speech features, implying cognitive
impairments, and (2) the machine learning model using speech
features could predict future accident or near-accident
experiences with up to 88.3% accuracy. Although further studies
with speech data collected in everyday life and objective data
for near-accidents are needed, our study provides the first
empirical results suggesting that speech data during interactions
with voice assistants in smart speakers and smartphones could
help predict future accident risks of older drivers by capturing
subtle impairments in cognitive function. We believe that our
results can be used in future efforts toward preventing driving
accidents of older adults through continuous passive unobtrusive
monitoring.
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Abstract

Background: As the world continues to advance technologically, social media (SM) is becoming an essential part of billions
of people’s lives worldwide and is affecting almost every industry imaginable. As the world is becoming more digitally oriented,
the health care industry is increasingly visualizing SM as an important channel for health care promotion, employment, recruiting
new patients, marketing for health care providers (HCPs), building a better brand name, etc. HCPs are bound to ethical principles
toward their colleagues, patients, and the public in the digital world as much as in the real world.

Objective: This review aims to shed light on SM use worldwide and to discuss how it has been used as an essential tool in the
health care industry from the perspective of HCPs.

Methods: A literature review was conducted between March and April 2020 using MEDLINE, PubMed, Google Scholar, and
Web of Science for all English-language medical studies that were published since 2007 and discussed SM use in any form for
health care. Studies that were not in English, whose full text was not accessible, or that investigated patients’ perspectives were
excluded from this part, as were reviews pertaining to ethical and legal considerations in SM use.

Results: The initial search yielded 83 studies. More studies were included from article references, and a total of 158 studies
were reviewed. SM uses were best categorized as health promotion, career development or practice promotion, recruitment,
professional networking or destressing, medical education, telemedicine, scientific research, influencing health behavior, and
public health care issues.

Conclusions: Multidimensional health care, including the pairing of health care with SM and other forms of communication,
has been shown to be very successful. Striking the right balance between digital and traditional health care is important.

(J Med Internet Res 2021;23(4):e23205) doi: 10.2196/23205

KEYWORDS

social media; social networking; internet; health care; COVID-19; research activity; medical education; telemedicine; mobile
phone

Introduction

Background
A key characteristic of being human is the ability and desire for
social networking. Over the ages, humanity has thrived in social
communities in which members shared knowledge, opinions,
and experiences, empowered by a sense of belonging. As the
world continues to advance in terms of technology, social media

(SM)—defined as “a group of Internet-based applications (apps)
that allow the creation and exchange of user-generated
content”—is becoming an essential part of billions of people’s
lives worldwide and is affecting almost every industry
imaginable [1]. The definition of SM (the “read, write web,”
“Web 2.0,” or “social networking”) is constantly evolving [2].
The Merriam-Webster Dictionary defines it as “any form of
electronic communication through which users create web-based
communities to share information, personal messages, ideas,
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and other content such as photos and videos” [3]. SM is
considered one of the most powerful communication tools of
the 21st century. There has been a proliferation of SM tools in
recent years, creating new opportunities to communicate,
connect, create, and share information, without requiring
exceptional coding skills to create or retrieve content [4].

Specifically, SM is increasingly becoming an augmenting tool
in health care by enabling its users to acquire and share
information; connect with others in the field; and communicate
with colleagues, patients, or the public regarding health topics.
Furthermore, SM supports patient empowerment by expanding
the knowledge of the patients and placing them in a position
where they can take control of their own health care needs [5].
This review is based on numerous studies and reviews that have
investigated the different uses of SM in health care and its
limitations and shortcomings. Consequently, this narrative is
comprehensive and up to date, including the recent use of SM
during the COVID-19 pandemic. The topic is relevant in today’s
scenario because the use of SM and social networking sites
(SNSs) is increasing worldwide, especially in the health care
industry. The findings presented in this review have strong
implications for health care professionals, educators, and
researchers.

Objectives
This review aims to shed light on SM use worldwide and discuss
how SM has been an essential tool in the health care industry
from the perspective of health care providers (HCPs). The
review will be continued in Part II, where the use of SM from
the perspective of patients will be discussed.

Methods

Search Strategy and Information Sources
Between March and April 2020, a comprehensive search on 4
databases (MEDLINE, PubMed, Google Scholar, and Web of
Science) was conducted for all English-language medical studies
that were published since 2007 and discussed SM use in any
form for health care. A combination of the following keywords
was used to search for titles and abstracts: “social media”
(MeSH term) OR “social networking” OR “internet” (MeSH
term) OR “WhatsApp” OR “Instagram” OR “Facebook” OR
“YouTube” OR “Twitter” OR “LinkedIn” AND “healthcare”
OR “health” (MeSH term) OR “medicine” (MeSH term) OR
“physician” (MeSH term) OR “nursing” (subheading) OR
“dentistry” (MeSH term) OR “telemedicine” (MeSH term),
“recruitment” OR “education” (subheading) OR “career” OR
“behavior” (MeSH term) OR “research” (MeSH term). Each of
the 9 words in the first set was separately searched with each
of the 12 words in the second set using “AND.”

Screening Process
The articles were entered into an EndNote library, and duplicate
publications were removed. Articles published before 2007 were
excluded, as the words social and media at that time did not
represent the current definition of SM. Titles and abstracts were
assessed for eligibility. Studies that were not in English were
excluded, along with those with inaccessible full text after
unsuccessful attempts to access them. Irrelevant studies, such

as studies that were not related to health care, studies whose
primary outcome was not the use of SM in health care, or studies
that discussed the negative impact of SM on health, were also
excluded. Dissertations were also excluded from the study. The
full texts of the studies were then appraised. Several relevant
studies investigating SM use from patients’ perspectives were
found. Reviews on legal and ethical issues pertaining to the use
of SM in health care were also obtained, following which, the
publications were divided into 4 groups: HCP, patient or the
public, ethics and legal considerations, and shortcomings. A
decision was made to defer reviewing the last 3 groups and
focus on this review on SM use by HCPs.

Categorization
After accessing the complete texts of the articles of interest,
their reference lists were searched for additional studies, and
the cited studies were also located. Thereafter, the articles were
comprehensively reviewed. On the basis of the key findings,
articles were initially grouped as follows: sharing information,
recruitment, education, and marketing. As the review proceeded
and more information was obtained, the groups were modified.
Sharing information was divided into 2 groups: health
promotion, focusing on HCPs sharing scientific information
with the public, and critical public health care issues, which
focuses on health announcements in crisis, especially
COVID-19–related publications that warrant special attention.
Recruitment was also divided into 2 groups: recruitment, which
included job employment and residency program enrollment,
and scientific research, in which studies discussed recruiting
research participants and analyzing SM data. Education was
renamed professional medical education, as this name specifies
medical education. Studies related to continuous education were
added to marketing, and the group was renamed career
development and practice promotion. Another group was
created—professional networking and destressing—which
included findings from sharing information that discussed
peer-to-peer communication and those from education that did
not reflect professional education or career development. Finally,
an additional group was created, telemedicine, as studies on this
subject were abundant.

Results

Summary and Characteristics of Included Studies
The search yielded 5683 titles that were scanned with their
abstracts. After exclusion of duplicates and noneligible studies,
the initial sample comprised 73 publications. The full-text papers
were retrieved. Additional studies from the article references
or those emerged from the review but were not identified earlier
were also added. This was because of variation in the keywords
with respect to spellings (eg, behavior and behaviour),
terminology (social networking and social network), and
synonyms (eg, recruitment and employment) that were not
accounted for in the initial search. A total of 142 articles (63
original studies) and 3 textbook chapters were reviewed (Figure
1).

The studies were conducted in the United States (61), Canada
(12), Brazil (2), the United Kingdom (12), Europe (22), the
Middle East (9), India (9), Asia (8), and Australia (7). The
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earliest study was published in 2008, and the latest studies were
published in 2020, with most of them being published after

2014 (Figure 2).

Figure 1. Flowchart of the selection procedure.

Figure 2. Number of included publications per year.
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SM Platforms
Most reviews discussed SM in general and did not specify a
particular platform; however, some original studies investigated
specific platforms. The platforms investigated were
WhatsApp/WeChat (15), Facebook (8), Twitter/Weibo (9),
YouTube (4), Instagram (1), LinkedIn (1), Podcast (1), and
Wikipedia (1).

Medical Specialties
Some reviews discussed SM use in a particular medical
specialty, whereas others reviewed studies from diverse or
unspecified specialties. Researchers from a variety of medical
specialties investigated SM use in their original studies. These
specialties were surgery (1), plastic surgery (4), neurosurgery
(1), maxillofacial surgery (2), medicine (2), emergency medicine
(2), psychiatry (3), orthopedics (3), otolaryngology (1),
immunology (2), dermatology (1), radiology (1), urology (2),
anesthesia (1), cardiology (1), pediatrics (1), oncology (3),
nursing (5), dentistry (11), and pharmacy (1).

Discussion

Principal Findings
This literature review aimed to examine SM use in the modern
world and how it has been recently incorporated into health
care. Most of the reviewed articles were published in the past
decade, suggesting that this review is both relevant and
contemporary. It is evident from the published studies that SM
has broad applications in modern health care. As discussed in
the subsequent sections, HCPs (the term is used in this review
as including physicians, dentists, nurses, medical and dental
allied personnel, and health care organizations) not only use
SM to provide care to their patients but also for personal
development and destressing.

SM Use
SM use is one of the most common web-based activities, with
an estimated 2.9 billion users worldwide as of 2019, a number
that is projected to increase to 3.4 billion by 2023 [6]. With this,
digital networking has witnessed a massive growth, and social
communities have become boundless. Facebook, Twitter,
Instagram, WhatsApp, and Google are relatively new platforms,
but they are being used every day by millions of people
worldwide. SM platforms are among the most commonly used
sources for acquiring and disseminating information [7,8]. They
are not only used for socialization, knowledge acquisition, and
entertainment, but they have also been linked to significant
political events led by young users [2].

Many SM tools have been introduced, and they continue to
evolve. They may be categorized as tools for social networking
(eg, Facebook and Instagram), professional networking (eg,
Doximity and Sermo), media sharing (eg, YouTube and
WhatsApp), content production (eg, Twitter), and blogs [9].

In terms of technological knowledge, SM users belong to 1 of
the following 2 groups, as classified by Prensky [10]: digital
natives and digital immigrants. Digital natives are those born
after 1980, who are skilled in using technology, and who rely
heavily on technology and social networking. Most digital

natives were introduced to technology at an early age.
Conversely, digital immigrants are those who acquired
technological skills and adopted technology later in their careers
[9]. SM use is generally high among digital natives, who
explicitly prefer it over traditional media [11]. Some researchers
believe that there is no dichotomous divide between internet
users and nonusers. Although the terms are commonly used,
Prensky’s model and its usefulness have been challenged [12].
First, basic digital skills are not difficult to acquire, especially
with repetitive use. With practice, a person born in the 1960s
can become as digitally fluent as a millennial. Second, the
distinction between both generations implies that digital
immigrants can never completely acquire digital abilities and
that digital natives are automatically technologically skilled.
This approach is neither scientific nor based on any empirical
evidence. Third, the model overlooks the fact that age is not the
only factor in determining digital skills. Socioeconomic and
cultural factors of digital capability must not be ignored. For
instance, a millennial who lacks access to technology is not a
digital native.

Regarding SM demographics, its use is prevalent across all ages
and professions [13]. However, different SM platforms differ
in their demographics. The demographics of some of the most
commonly used SM platforms worldwide can be further
explored. Facebook has 2.7 billion monthly active users.
According to a 2020 report, the highest number of Facebook
users were aged between 18 to 29 years and 30 to 49 years, with
more female than male users and more urban than suburban or
rural users [13]. India had the largest number of users, followed
by the United States, Indonesia, and Brazil. Regarding
Instagram, there are 1 billion users globally. As of August 2020,
there were more female than male users, and the United States
had the highest number of users [13]. Users aged between 25
and 34 years represented the largest group of users [14]. Twitter
had over 330 million users, who were predominantly male [13].
The top 3 countries for Twitter use were the United States,
Japan, and India [13]. Approximately 30% of all users were
aged between 25 and 34 years [15]. The Chinese Twitter-like
SM platform is Weibo, and it had an estimated 480 million users
[16]. WhatsApp is a mobile messaging app that is used by 2
billion users in 180 countries and in 60 different languages [17].
WhatsApp is more commonly used by younger people [17].
WhatsApp’s direct Chinese competitor is WeChat, and it has
about 1.17 billion users [18]. YouTube is commonly used
worldwide, particularly in the United States. It is estimated that
it has approximately 2 billion users. The users are more
commonly male than female, and its use is prevalent in urban,
suburban, and rural locations [13]. Finally, there were about 46
million students and recent college graduates on LinkedIn out
of 675 million users [19]. Male users constituted 67% of the
total users, and the United States had the highest number of
users, followed by India, China, and Brazil.

Although most SM platforms share common features such as
free registration, public and private communication, and fast
content upload and retrieval, each platform is unique and has
distinctive uses. It is common for users to have different
accounts across multiple platforms, using each platform for
different purposes. Facebook is an SNS that can be accessed
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from any internet-enabled device, such as personal computers
and smartphones. Registration on Facebook is free, and users
can create a profile that reveals selective information about
themselves [20]. Users can post text, photos, and multimedia
that become available to any user in their friend list. Users
generally begin by adding family members and friends to their
friend list, which can be expanded to include colleagues,
acquaintances, and strangers with or without common interests.
Apart from being able to share public comments and likes, a
few years after Facebook was founded, a messaging feature was
added that allows users to send private messages to individuals
and groups. Users can use a variety of embedded apps; join and
create groups and pages; play games; and receive updates
regarding the activities of their friends, pages, and groups.
Although the platform was initially limited to students in certain
American universities, Facebook now has users worldwide.
Instagram is a newer SM platform owned by Facebook and is
designed primarily for free photo and video sharing [21]. By
modifying their privacy preferences, Instagram users can opt
to have either public accounts or limit their content to users that
they accepted as followers. The platform also allows viewing,
commenting on, and liking posts shared by users that they follow
as well as private messaging between users. WhatsApp, which
was acquired by Facebook in 2014, is a text and voice messaging
app that has become incredibly popular owing to its features,
flexibility, and compatibility with various phone and computer
operating systems [22]. Although a free service, WhatsApp
allows exchange of messages and calls on both desktop and
mobile devices, in addition to media sharing and group features.
WhatsApp’s objective was to provide an alternative to SMS.
Using WhatsApp, billions of users across the globe can
simultaneously and instantly connect with others.

“Twitter is what’s happening in the world and what people are
talking about right now”—this is how Twitter describes itself
[23]. It is a microblogging platform that allows users to post
and access short text, image, or video posts called tweets.
Although tweets were originally limited to 140 characters, the
limit was increased to 280 characters in 2018, along with
permitting the sharing of website links and multimedia. Twitter’s
mission is to provide users with the ability to create and share
ideas and information instantly and without barriers. Users
follow other personal, official, or organizational accounts. They
can either create their own tweets or retweet those by others to
their followers. YouTube is a web-based video-sharing platform
that allows users to upload, view, share, rate, report, comment
on videos, and subscribe to other users [24]. Its mission is to
provide users with a voice through video sharing, stemming
from the belief that the world would be a better place when
people listen, share, and build a community through their stories.
The name of this platform is straightforward: You represents
content that is user-generated and not created by the site itself,
and Tube is an older term for television. Most YouTube content
is uploaded by individuals, but some media corporations have
established partnerships with YouTube to offer some of their
materials on this platform. LinkedIn, acquired by Microsoft in
2016, is a business and employment-oriented SM service that
operates as both a website and mobile app. LinkedIn is mainly
used for professional networking, allowing employers to post
about job openings and seekers to share their curricula vitae

[25]. Using the platform, users can build strategic professional
relationships rather than expand their friend circle. LinkedIn’s
vision is to provide professional opportunities to its users, and
its mission is to connect professionals worldwide. It originated
in the living room of one of its cofounders a year before its
launch in 2003. LinkedIn today has a diversified business model
that has generated successful recruitments.

SM users have claimed that they have more digital friends and
connections than real-world ones, which highlights the
transformation of the ways in which people connect with each
other and the importance of web-based relationships in today’s
world [26]. Over time, social networking platforms have targeted
different age cohorts, making SM use widespread among the
general population. For example, as of April 2020, men aged
between 25 and 34 years constituted the largest demographic
group of Facebook users, and those aged 65 years and older
were the fastest-growing group [27,28]. Similarly, the largest
group of Twitter users were people aged 25 to 34 years, whereas
15% of users were older than 50 years [15].

The public attitude toward SM use has drastically changed over
the years as it became more accessible and diverse in its
offerings. Consequently, SM has become a universal
communication channel, and responses in reality and on the
web have increasingly become intertwined and concurrent
[29,30]. Furthermore, SM offers lucrative opportunities to
disseminate information and thoughts directly to the public,
share experiences, build communities, and connect people with
common interests, something unthinkable 20 years ago [31].

SM Use in Health Care
The more digitally oriented the world becomes, the more the
health care industry visualizes SM as an important channel for
health care promotion, employment, recruitment of new clients
or patients, marketing for HCPs, and building a captivating
brand name. HCPs have realized that SM is not just a platform
to post vacation photos and interact with followers. Perhaps the
4 most common areas where SM plays a major role in the health
care industry are health promotion, research, marketing and
branding for individuals and practices, and recruitment. It has
been evident that web-based content can be spread to offline
environments, such as classrooms and meeting rooms.
Furthermore, SM has undeniably changed patient-practitioner
relationships because of patients’better understanding of health
information and their more active role in health maintenance
[32].

The effect of behavioral and social factors on health outcomes
has evolved significantly in recent decades [33]. HCPs
continually search for new and more efficient methods to reach
larger populations, especially those who were inaccessible via
traditional methods. It is incumbent upon them to use every
available tool to reach their intended audience. Thus, HCPs and
health organizations should capitalize on the opportunities
provided by SM and update strategies to reach communities
and age cohorts at a relatively low cost [7,34]. In other words,
SM brings a new dimension to health care and is changing the
nature and speed of health-related interactions between
individuals and health organizations. For example,
communicating through photos and videos along with text is
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part of the mobile revolution, and messaging apps are now
regarded as a viable medium for sharing knowledge and
discussing clinical cases [35]. In summary, using SM could be
a key strategy in addressing some of the challenges and
limitations often faced by HCPs in traditional health
communication through faster and cheaper dissemination, more
accessibility, better interaction, and increased patient
empowerment [7]. Moreover, information can now be easily
brought to audiences with special needs or low literacy [36].

In the fast-paced modern world, time constraints are common
in medical practice, and when combined with the demands of
individuals with chronic conditions or unplanned emergency
situations, it is challenging for HCPs to dedicate extra time to
patients. SM can provide efficient and easy-to-use platforms
that encourage patient-practitioner interaction and facilitate
necessary actions from both ends [37]. In fact, as of April 2018,
there were more than 200,000 health apps, including social
networks for people living with a specific medical condition;
approximately 19% of smartphone users have at least one health
app on their phones [38]. Furthermore, in a 2013 survey of more
than 4000 physicians, 65% stated that they used SM for
professional reasons [39]. SM use has not been limited to HCPs.
Patients have also incorporated SM in their daily lives, which
encourages HCPs to explore different ways of making their
mark in this growing market [31].

Technology is evolving very rapidly [40]. Competition produces
better services, and the diversity of options enables users to
choose a tool that best matches their individual needs. Although
different platforms often have different target demographics,
audience overlapping may occur and should be considered by
health organizations when devising their SM health promotion
strategies. In health care, SM tools can be used for different
purposes (health promotion; dissemination of health information;
education; professional development; recruitment;
communication with the public, colleagues, and patients; and
research) and in diverse medical specialties (cardiology, nursing,
radiology, dentistry, surgery, pathology, pediatrics, pharmacy,
emergency, and critical and palliative care) [41]. As of August
4, 2020, 27,546 results appeared when searching for social
media on PubMed, demonstrating the growing interest in SM
within the health care industry.

Health care systems, especially in times of crisis and outbreaks,
require the dissemination of information to practitioners,
patients, and the general public rapidly and effectively [34].
Health organizations and officials, by taking upon a more active
SM presence, gain access to vast global networks capable of
quickly spreading information and promptly mobilizing large
numbers of people toward public health goals [2,42]. Never
before has the entire world united as it has in recent months in
its fight against the disease caused by SARS-CoV-2, more
commonly known as COVID-19. Searching COVID-19 on
PubMed on August 4, 2020, yielded 37,576 results, which
exposes the abundance of information and data that has become
available in 7 months since the beginning on the pandemic [8].
However, the World Health Organization (WHO) has expressed
concerns about fighting 2 battles at once: the pandemic and the
infodemic—the latter refers to a rapid and far-reaching spread

of both accurate and inaccurate information about the disease
[43].

It is important to mention that the popularity of SM is directly
linked to its many advantages. Advantages of using SM in health
care include its expressive nature, accessibility from a
smartphone, prompt content sharing and response generation,
improved and two-sided communication, reduction of
consultation time, smoothing of hierarchy, more efficient
teamwork, ability to forge connections between people, and
ability to reach large masses [44,45]. Furthermore, SM facilitates
the access to health information for extended population groups,
regardless of geographic location, age, or education, compared
with traditional communication methods [41]. However, the
most influential advantage of SM remains its cost-benefit
feature: it can reach an increasing number of people without
the high cost of traditional means and the information remains
available 24 hours a day, 7 days a week.

Similar to most technologies, SM has its disadvantages. In the
health care industry, these include increased workload, risk of
unprofessional behavior, disparity in the sense of urgency, a
demanding sense of needing to stay connected 24 hours a day,
difficulty in obtaining discussion records, worries about leading
to or identifying patients, privacy breech, change of
patient-practitioner relationship from a professional to a personal
one, and the risk of reducing the autonomy of junior doctors
[45]. Those who choose to use SM should be aware of the
potential risks and problems that they could encounter but should
not shy away from using SM because it can greatly increase the
reach and impact of HCPs’ work and improve patients’ health
[34]. In the following section, the specific uses of SM in health
care are discussed in more depth.

SM Use From the Perspective of HCPs
The literature review yielded an abundance of information. The
studies were categorized as follows to best present the findings:
health promotion, career development or practice promotion,
recruitment, professional networking and destressing,
professional medical education, telemedicine, scientific research,
and critical public health care issues.

Health Promotion
Producing and disseminating information has played a pivotal
role in the history of humanity. Over the years, an increasing
number of public health organizations, medical institutes, and
HCPs are using SM tools to disseminate visually rich public
health messages to the general public. The primary goal is to
share solid, evidence-based, and up-to-date health information
that educates and affects millions of SM users and to dispel
common misconceptions and counterbalance inaccurate material
rapidly spreading through SM [2,32]. Examples of how SM can
increase the accessibility of a massive number of recipients to
health care information around the world include concise
educational tweets on Twitter, a pediatric dentistry group on
Facebook where fellow specialists discuss anonymized cases
and share ideas, photos of a salvation mission to an
underprivileged community on Instagram, and the results of a
clinical study broadcasted via WhatsApp. These are all examples
of how SM can not only increase accessibility, but it can do so
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at a faster rate than any other means, and perhaps in the cheapest
way possible.

Access to oral health care services is limited by a lack of
universal coverage. SM, which is a method of mass
communication, offers an alternative to traditional
communication, which extends to reach underprivileged and
underserved communities. The WHO and the United States
Centers for Disease Control and Prevention (CDC) are among
many other public health institutions that use SM to
communicate with the public during public health crises and
natural disasters [8,29,35]. Physicians also use SM to promote
patient health care education on a smaller scale within their
networks. Research has shed light on the many tools that have
been used for this purpose. For example, HCPs can tweet, record
videos, and participate in health-related discussion forums,
which provides an opportunity for physicians to share scientific
information and broaden their knowledge [46,47]. Furthermore,
information from international conferences and findings from
the latest research and clinical trials can be presented in
mainstream media to be shared with millions of people [48].

Sharing such information not only helps improve knowledge
but can also improve attitudes and practices related to health.
For example, in dentistry, SM has played a role in helping
patients cope with challenges such as dental anxiety and in
presenting dental management options in a convenient and
nonthreatening manner [42,49]. Evidence now shows that
SM-based interventions are linked to healthy practices such as
tobacco cessation, increased physical activity, and diversion
from risky sexual behaviors [39,50].

In conclusion, there is evidence that SM helps to improve access
to health information. When designing SM campaigns and
interventions to disseminate health information, it is important
to develop messages that may be more likely to resonate with
and elicit reactions from individuals [2]. Messages tailored to
certain population segments are more effective than generic
messages, as tailored messages address the specific needs of
their recipients [51]. Furthermore, interactive (two-way)
communication is more effective than linear (one way)
communication [7]. Importantly, SM must complement rather
than replace traditional health promotion. More research is
needed to investigate strategies that can increase access to health
information for minorities and marginalized communities and
for populations deprived of internet access.

Career Development or Practice Promotion
One of the measures of the success of HCPs is their ability to
attract and retain patients. This will not only maximize income
but will also boost reputation. SM has played an important role
in enhancing practice or practitioner ranking on search engines,
even more than academic pedigree and experience [52]. As
search engines generally direct patients’ traffic, a strong
presence on the web can be crucial to attract patients to a
practice.

HCPs at all stages of their careers can use SM to brand their
name. SM aids in developing their name, expanding their
network, and learning about career-enhancing opportunities
[53]. It can also be used as a marketing strategy to attract

patients of various demographics and has been proven to be
effective in engaging and obtaining new patients [54]. In a
survey conducted in 2013, 12.5% of health care organizations
reported attracting new patients through SM [39]. Moreover, a
2012 study of dental practices in the United States revealed that
51% of the practices used SM, of which 91% used it for
marketing purposes and 73% used it to increase their presence
on the web [55].

With the extended use of SM among patients and HCPs,
practitioners must now compete for patients’attention and need
to be strategic regarding the content they share and platforms
they use [7]. HCPs should advertise their professional
trajectories, areas of experience, and treatment outcomes by
focusing on information tailored to the target audience in an
educational manner that does not typify commodification or
unfair competition. The eagerness to achieve popularity and to
attract new customers or compete with colleagues results in
some HCPs thinking only with a short-term approach and
prioritizing greater financial gains. For example, some
orthodontists and plastic surgeons post before-and-after
photographs with drastic improvements without explaining that
biological variations among patients, differences in response to
treatment, and other external factors may affect the course and
outcome of the intervention. Without such information, patients
tend to have unrealistic expectations and end up being
disappointed [56]. Unfortunately, some practitioners tend to
digitally modify images to accentuate treatment-led
improvements. This misuse of technology could lead to serious
reputational damage for the practitioner and the profession in
general in addition to unfavorable court decisions [56].

HCPs build their status using SM in diverse ways. They begin
by creating a profile page on one or multiple platforms, which
allows them to create and upload content. By connecting with
colleagues, they can begin to establish a digital social network.
Moreover, groups based on common interests further expand
their social network and raise the practitioner’s name in bigger
circles. These processes can create a haven for viral marketing,
which can be leveraged to create a name, develop a digital voice,
and disseminate health information in a timely and cost-efficient
way [7,30,42]. Moreover, for newly qualified practitioners,
contributing to discussions on forums and virtual meetings raises
their profile among more experienced practitioners who may
be geographically distant. This can leverage word-of-mouth
referrals and attract fellow researchers to collaborate.

In terms of cost-effectiveness, a 2017 study on the SM return
on investment (ROI) showed an upward trend that represented
stable growth for Facebook, whereas Instagram demonstrated
substantial ROI. It was concluded that SM resources were
superior to standard internet-based resources. When all SM
platforms were combined into one graph, there was a consistent
finding of growth associated with all SM sources over time [57].
As the following quote summarizes, “physicians have to realize
that our patients are doing it (SM), so this is where we need to
be” [58].

In summary, there is no one-size-fits-all SM platform, and there
is no single way to share content that is superior to all others.
It is essential for an HCP to emphasize the importance of their
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specialty; present the strengths in their particular practice;
understand the features and user demographics for SM
platforms; and, most importantly, know their target audience.
For example, a plastic surgeon or orthodontist may find it
beneficial to share pre- and posttreatment or procedure photos
of anonymized patients, for which Instagram may be the ideal
platform. A practice that is community friendly may invest in
a Facebook page to keep the audience updated on offers and
services. A family medicine office may share announcements
regarding the arrival of a flu-vaccine and post photos of staff
members vaccinating themselves to motivate people. Twitter
may be useful for posting specialty-related educational messages
or sharing information on health-related matters to make HCPs
more visible. A pediatric dentist may use YouTube to share
videos of tricks used in the office to make the experience less
threatening for children. More training courses and talks on
how to leverage SM to establish a presence and build a name
may be beneficial for HCPs who are not SM savvy.

Recruitment
SM is making great strides not only in the modern world of
technology but also in the workplace: it is transforming the way
people find and engage in work. It seems that the conventional
channels for recruiting employees are not as effective as they
once were. Instead, we are shifting toward SM not only as a
platform for social interaction, photograph exhibition, and
creative expression but also as a space for far-reaching, low-cost
job searches. Regarding employment, the interest in SM is
bidirectional. On the one hand, employers are often keen to
know more about a candidate applying for a position than what
is stated in their resumé. On the other hand, employees,
especially millennials, will first want to know more about the
dynamics of a firm and the personalities of their future boss and
coworkers before they commit to the job. Recruitment in the
medical field requires more than an application. In this section,
the recruitment of HCPs for employment or students for
residency programs is discussed.

Human capital is of major importance to any organization
because humans produce income and are a source of competitive
advantage [59]. Recruitment of qualified employees who are
fit for the job is not a simple, one-way decision as it used to be.
Performing due diligence in hiring a new employee is more
essential than ever and is a multidimensional process, including
at least one interview, drug screenings, and background checks.
More recently, employers have turned to nontraditional methods
and to SM to further analyze potential candidates [60]. SM
prescreening may have the potential to offer information about
the applicant above and beyond what is stated in the resumé
and can be assessed in a more traditional screening [61]. For
job seekers, because of the large number of SM users and the
relatively low cost of setting up, SM platforms are ideal for
finding employment. Furthermore, many organizations are now
investing in SM to display their employer brand and, in return,
attract qualified applicants [59,62]. Organizations aiming to
attract applicants, especially in fields where competition and
demand are high, such as in nursing, must make every effort to
promote a unique brand image and attract potential candidates
[59,63].

There is evidence that recruiters can accurately determine
productivity-related traits solely on the basis of personal
information about a candidate available on SNSs [64]. Baert
[65] found that personal photographs have become more
effective as objects of communication than of memory. This
research described interesting theoretical mechanisms that
underlie better labor market outcomes for more attractive people.
For example, it proposed that self-confidence from good looks
could drive productivity, leading to emotional stability, and,
consequently, labor market success [66]. The study also found
a higher impact of face pictures seen on Facebook’s profile
photo compared with those attached to a resumé [65].

From a job seeker’s point of view, SM makes it possible to
apply to hundreds of jobs, even globally, at once. Through SM,
job applicants can increase their presence on the web to grab
the attention of employers [60]. In the health care industry, it
is advisable for job seekers to be active in various medical
societies to expand their connections and to make a positive
impression on future employers. Similar to the real world, it is
advisable for applicants to attend virtual conferences and
discussion boards and to introduce themselves to others at every
reasonable opportunity [67]. It is important to note that
employers do not use only professional platforms such as
LinkedIn for hiring. In fact, they check many SM platforms
when screening for prospective employees [60]. It is not a bad
idea that employers and applicants conduct periodic searches
for their own names to ensure that their SM persona projects a
professional image [2].

Several studies have investigated the effects of SM on
recruitment in health care. It was found that a hospital’s profile
on SM can shape employer brand perceptions and attract nurses.
In addition, nurses who visited the hospital’s Facebook page
were more attracted to work there [59]. In another study, over
92% of employers stated that they were planning to use SM for
recruiting [68]. Moreover, a study conducted in 2012 found that
the recruitment and screening costs were reduced by 50% by
using SM and that 65% of employers were evaluating the
integrity and character of potential employees based on their
SM profiles [60]. As shown in a review by Davison et al [61],
a study found that 20% of the organizations surveyed were
planning to use SM for applicant screening. Furthermore,
LinkedIn was the most commonly used SM platform for
screening applicants, whereas the use of Twitter for screening
purposes increased from 11% to 31% between 2011 and 2013
[61]. Interestingly, a study found that there were 38% more job
interview invitations to candidates with the most beneficial
Facebook pictures [65]. In addition, a Microsoft survey revealed
that 79% of employers searched for web-based information
regarding prospective employees, but only 7% of the candidates
were aware of this possibility [69,70].

Regarding residency programs, SM is a mechanism to accentuate
the programs’ visibility on the web and to screen residency
applicants [71]. It is important to note that it is not only
credentials and high scores that secure a spot in a specialty
program; personality traits and characters are becoming more
significant than ever. Program directors (PDs) now want to
know applicants on a personal level. As much of this information
would be illegal to obtain in a traditional interview, they may
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search for it on SM [72]. Admission officers and PDs are now
capitalizing on the abundance of information and the popularity
of SM [72]. They may encounter content that seems
unprofessional or exposes negative character traits that are useful
in making decisions about applicants. Many residency programs
now search Facebook and other personal SM platforms to screen
applicants [73]. Even residents are now using SM platforms to
obtain information on possible postgraduate opportunities [71].

There is an abundance of research on the use of SM for applicant
selection in residency programs. In one study, 17% of PDs
screened applicants on SM, 33% gave lower rankings to
applicants based on SM findings, and 69% stated that they will
continue to use SM for applicant screening [74]. In another
survey, most school children who were interested in studying
medicine felt that behaviors on SM should be considered for
admission to medical schools [75]. Furthermore, a study
conducted in 2016 found that 18% of PDs visited the SM
profiles of residency applicants, 10% gave a lower rank or
completely disqualified an applicant because of negative
web-based behavior, and 10% took formal disciplinary action
against a resident because of negative web-based behavior, with
Facebook being the platform used by most PDs [76,77]. Another
survey found that 97% and 90% of PDs agreed that candidates
should be held accountable for illegal acts and unprofessional
behavior on the web, respectively, whereas 89% of them agreed
that information voluntarily published on the web is fair to use
in judging character and professionalism. Furthermore, 82.4%
of PDs indicated that they would favor the candidate with a
sterile Facebook profile if they were choosing between 2 mock
candidates [78]. Moreover, student pharmacists demonstrated
a general attitude that web-based personas on SM should not
be used to judge professional attitudes and abilities [79].
Although most medical school PDs believed that screening
applicants on SM does not constitute a violation of the
applicants’ privacy, the topic remains controversial and views
regarding the appropriateness of using SM profiles to judge
character and professionalism vary [78,80]. There is general
agreement that SM information is open for judgment by others,
especially among older PDs [78].

Professionalism is advocated by the American College of
Surgeons as a quality that extends beyond the clinic, operating
room, and hospital and into the community in the real world
and on the web [81]. There are some issues associated with
using SM to judge a possible employee’s or resident’s
professionalism and character. First, screening is usually done
by a single person without a standardized scoring rubric. Second,
content is unstandardized among the different SM platforms,
and the information displayed differs across platforms; for
instance, it would not be fair to compare someone’s Facebook
photo album of a Spring Break trip with someone’s contribution
to a medical discussion on Twitter. Moreover, screening SM
content showed poor test-retest reliability, especially as the
content could change rapidly. Interrater reliability is potentially
affected by the content being rated and the characteristics of
the rater. Construct validity also seems to be weak as no specific
construct is usually in mind; instead, a rater casually scans
profiles to make a judgment on an applicant or screen potential
new hires. Finally, there is a problem with generalizability across

platforms. It is suggested that personality traits should be judged
from platforms with flexible formats (eg, Facebook), whereas
professional traits and experiences should be judged from more
structured platforms (eg, LinkedIn) [61].

In summary, although e-professionalism is a new topic, it is
receiving considerable attention from recruiters and is being
taught as a part of medical curricula [76,79,82,83]. It is
necessary in this age to educate job or residency candidates
about their digital voice and persona management [65]. Job or
residency candidates should consider their publicly available
web-based information as an extension of their resumé and
should be aware that many employees use SM to investigate
applicants. Therefore, candidates should ensure that their public
SM profiles include nothing unprofessional about themselves
[65,67]. Finally, the establishment of clear and equitable
guidelines for searching candidates on SM is essential to prevent
potential bias.

Professional Networking and Destressing
Professional connections represent important channels through
which HCPs exchange knowledge, share expertise, refer
patients, seek a second opinion, collaborate on research, hire
and employ, provide social support, and improve health care
outcomes. In the last few years, work-related communication
has changed considerably with the advent of electronic
communication tools, especially with the aid of instant
messaging on smartphones [30,84]. Virtual professional
communities can enable members to quickly access
evidence-based information and disseminate work, which can
lead to increased immediate impact [85,86]. Most SM platforms
are found to be easy to implement, effective, quick, and low
cost [87]. In a recent systematic review, positive predictors for
using SM among HCPs were identified to be younger age, lower
rank, and fewer years of experience, and the most commonly
used platforms for communicating with colleagues were
Facebook, Twitter, LinkedIn, and WhatsApp [88].

Owing to the exceedingly large number of HCPs on SM,
platforms that are designed only for medical personnel have
been introduced. Digital communication and social interactions
occur between people who may or may not be known to each
other [44]. In addition to medical issues, discussions usually
address diverse subjects such as politics, practice management,
career enhancement opportunities, and even dating in a medical
environment [2,89]. Sermo, the world’s largest virtual doctors’
lounge, is a leading social network for physicians that is now
available in 30 countries [90]. Doximity is a newer
physician-only social networking platform with more than
500,000 members as of 2020 [91]. In addition, there is the
Medical Directors Forum, which is an SNS exclusively for
medical directors that provides a secure environment for
peer-to-peer interaction [92]. Studies on HCPs’ preferred SM
platform showed that Facebook was used most frequently (86%).
Other commonly used platforms were Medscape Physician
Connect (52%), Sermo (44%), LinkedIn (42%), YouTube (40%),
Blogging (25%), and Twitter (20%) [26]. These statistics have
been confirmed in subsequent studies [32]. For health-related
reasons, physicians primarily used LinkedIn (70.7%) and Twitter
(51.2%) [32]. Another study reported that HCPs spent an
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average of 11 to 13 hours per week on medical professional
networking sites [26].

WhatsApp has been used as an intradepartmental, patient-related
communication method because of its instant and more efficient
handovers [93]. When physical proximity was a barrier,
physicians preferred to use WhatsApp to exchange work-related
knowledge over traditional text messages [84]. The American
Academy of Pediatric Dentistry has a private group on Facebook
with fewer than 3800 members who share clinical cases, clinical
experiences, research results, new products, and relevant events
[9]. Facebook has many other groups for dentists that are open
to the public to view and join [30]. Microblogs such as Twitter
allow a dynamic and concise exchange of information that is
instantly accessible by an increasingly large number of readers
[89]. Furthermore, the dissemination of scientific literature on
SM (eg, Twitter) has increased the number of citations and
downloads of published articles [94-96]. LinkedIn serves as a
professional space for HCPs to demonstrate their expertise and
capabilities; 54% of physicians have used it to communicate
with colleagues [32,42].

SM also has a positive impact on students. The sense of
belonging is crucial for undergraduate training. By being part
of a well-respected learning environment, students benefit
educationally and socially [97]. Moreover, having guidance and
support on a 24/7 basis can ease their transition from university
to more independent training centers [30].

In recent months, SM platforms have become helpful in
maintaining communication with friends and family and
reducing isolation and sense of loneliness, which could have a
negative psychological impact [98]. Amid the COVID-19
pandemic, many practices have been affected and many jobs
have been lost worldwide [99]. The sense of unity and
comradery introduced by SM among users has helped countless
individuals overcome hardships, including HCPs. In the first
half of 2020, HCPs were deployed into unfamiliar environments
because of the COVID-19 pandemic, worked beyond their areas
of expertise and over long hours, and had to involuntarily isolate
themselves from their families. This crisis has been anxiety
inducing and stressful for HCPs, who often resorted to SM to
voice their frustrations, experiences, and opinions not only with
family and friends but also with the global network of frontline
staff enduring similar challenges. The unique virtual siblinghood
united the global health care community like never before. A
Facebook page was created to facilitate the renting of
recreational vehicles for HCPs to self-isolate outside their homes
[100]. The public played an important role in paying due respect
to HCPs, who were often referred to as heroes, both literally
and figuratively. Illustrations portraying their pivotal role were
shared on every known SM platform. Videos showing countless
people applauding for HCPs at certain hours of the day went
viral. Many HCPs engaged in what was labeled as
COVID-19–free zones to escape, even if momentarily, from the
pandemic stress. Clinicians from all specialties in diverse
locations joined forces against a single enemy. Their voices
echoed louder when they addressed lawmakers demanding
improved access to personal protective equipment (PPE),
increased testing for COVID-19, reduced reimbursement barriers
to telemedicine, and improved mental health care.

To conclude, SM plays an important role in the lives of HCPs
at a personal level. Whether SM is used for amusement, zoning
out, or commiserating, it provides a safe haven for HCPs to put
off their metaphoric heroes’ capes and find comfort in their
humanhood again. Future research should investigate the role
of SM in helping HCPs individually and collectively tackle the
challenges resulting from the COVID-19 pandemic.

Professional Medical Education
Millennial students of health professions are increasing in
numbers each year. They possess qualities consistent with being
lifelong learners [71]. As Prensky [10] discussed, traditional
education systems are no longer suitable for contemporary
students. Millennials and younger generations process
information in a fundamentally different manner from their
predecessors. SM offers formal and informal educational
opportunities and has the ability to remove physical barriers
that could otherwise impede access to educational resources
[51]. Not only is SM rich in educational resources but coupling
the information with the interactive exchange of ideas and the
live discussions has also made it a valuable educational tool.
When SM was integrated into teaching, students were motivated
by content obtained from SM, and positive behavioral changes
were promoted [101]. Moreover, when SM was incorporated
into clinical education, students perceived better collaboration
with their peers, improved professional and career development,
and larger supportive learning communities [102].

Social networks are an underutilized educational resource, not
only for trainees but also for experienced clinicians. A large
array of educational material is abundant on SM from seniors
with advanced experience and from fellow trainees as well,
usually at no cost to the user [30]. The differences between
experts and novices are slowly diminishing because of novel
forms of peer learning and knowledge production facilitated by
SM [35]. Most platforms are frequently used to engage learners.
YouTube in particular is more commonly used to teach technical
skills and has been acknowledged by dentists as a convenient
educational platform [30,71,103,104]. YouTube can also be
used in classrooms to forge discussion, illustrate a procedure,
or reinforce information, which promotes critical thinking and
problem-solving skills [70]. A study conducted in Saudi Arabia
found that YouTube was the most commonly used SM platform
in medical education [105].

Evidence suggests that SM has a place in health care education.
Universities use SM to create virtual classrooms and increase
access to academic libraries [70]. In the United States, 95% of
medical schools have some Facebook presence, and 71% of
them have student groups [106]. In a study on nursing students,
Twitter was used to view videos of clinical scenarios, and
students tweeted their observations for instructor feedback [70].
Internet and SM content have been successfully used to train
older caregivers to improve the caregivers’ and patients’ quality
of life [5]. In a unique experience, the University of Rhode
Island managed to connect students to geriatric patients on
Facebook. It promoted students’ empathy and communication
skills while helping patients advance their SM skills to battle
loneliness [2]. In addition, students in an oral and maxillofacial
radiology course perceived using Twitter as a helpful learning
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tool that enhanced access to faculty [107]. Moreover, medical
students and professionals in cardiology reported the use of
social networks for education and professional training [103].

Learning may be considered a social activity [106]. The more
senses the students stimulate in their learning process, the more
likely the information acquired is to be retained. Thus, the
greater the engagement and contribution of the students, the
better the learning outcomes. SM provides a medium for active
collaboration rather than passive learning. In nursing, 92.4% of
students perceived a positive learning impact from the
podcasting of lecture materials [108]. In another study, students
who were more heavily engaged in blog-based discussion of
relevant learning material had higher grades than peers who had
contributed less to the discussion [109]. Passing an examination
was significantly associated with combining discussion on a
WhatsApp group with the web-based question bank, and so
were their higher grades [110]. Medical students who used
Wikipedia had superior short-term knowledge acquisition
compared with those who used a digital textbook, which
suggested a potential role for Wikipedia in medical education
[111]. In addition, medical students who integrated the use of
SM in 2 elective courses were satisfied with the new approach
[112]. Twitter and Instagram have also been described as helpful
tools in radiology education [113]. Participants in a study
reported that SM was perceived as helpful and very helpful for
improving knowledge, creativity, decision making, critical skills,
and problem-solving abilities [114].

In a study by Alsuraihi et al [105], YouTube, Facebook, and
Twitter were among the most commonly used resources for
learning. Although 95.8% of the students believed that SM was
beneficial for learning, 40% thought it might be distracting
[105]. In a review by Chan et al [85], it was found that multiple
residencies used SM to broaden the horizons of trainees and
facilitate engagement in journal clubs using virtual classrooms;
a wide range of SM platforms were featured, including
Facebook, blogs, Wikipedia, and podcasts. Specifically,
dermatologists in a study agreed that WhatsApp discussions
enriched their scientific knowledge of clinical cases and
promoted learning about relevant references and upcoming
meetings [115]. Participants of a 2015 study on surgical teams
expressed that WhatsApp helped to flatten the hierarchy among
students, residents, and experienced consultants, enabling them
all to actively contribute to discussions without inhibition. This
comfortable environment is especially helpful for shy and
marginalized students [116].

Once students move beyond structured, supervised learning
environments, they must recognize their own gaps in knowledge
and skills over time and make every effort to fill them, adopting
skills for lifelong learning [106]. The increasing mutability of
knowledge in the digital age and its exchangeability and
accessibility on mobile phones make learning thorough SM
platforms a common practice for many medical students
[35,117]. However, learning cannot be done through SM alone
but is used to augment learning from textbooks, peer-reviewed
research publications, and mentors, and just like with other
sources of information, critical appraisal to information retrieved
from SM must be applied; this is what lays the foundation for
a future competent web-based learner [85,106,118]. It is

important that students understand that educational material
shared through SM cannot be accepted as is without a great
degree of skepticism and objective evaluation.

To summarize, today’s students are unique in how they learn
and acquire skills. Current educational systems must adapt to
the needs and qualities of modern students and augment, if not
replace, the traditional teaching methods with more digital
means. It is essential for educators to put every effort in
determining the best means of presenting information to their
students and guiding them in their information search and
appraisal. Retrospective research can be planned to compare
the performances, learning outcomes, and teaching strategies
between 2 student cohorts: those that were taught in a traditional
manner and those that relied on SM.

Telemedicine
As people are becoming increasingly fluent in using novel
technologies, health care has recently changed when, where,
and how patients and HCPs communicate [119]. Telemedicine
is the use of communication technologies and electronic
information to provide health care support to patients or health
care workers who are physically distant from HCPs [120]. Many
branches of medicine are now adopting electronically mediated
care; terms such as teledentistry and telepsychiatry are not
uncommon, and publications related to telemedicine have been
increasing [121-123]. Among the specialties that use
telemedicine are pediatrics, psychiatry, diabetes, dentistry,
nursing, palliative care, and allergies [124-130]. HCPs can now
overcome their limited clinical time by communicating with
their patients remotely. With the aid of novice technology, they
provide a more convenient type of care for patients, especially
for following up patients with chronic health care needs [131].

As young and highly qualified HCPs prefer staying in urban
communities, telemedicine significantly augments clinical care,
especially in underprivileged and underserved communities in
rural areas [2,82,132,133]. Furthermore, as health care costs
continue to increase, organizations are aiming to reduce costs
without jeopardizing the quality of care being provided [134].
Recruitment and workforce sustainability are often an issue,
and some countries with large, sparsely populated rural areas
have grappled with how to overcome medical and dental
provider shortages in these rural areas. Telemedicine and
teledentistry can be of great use to ensure that new practitioners
appointed in rural locations are not secluded and have the advice
and support they need to promote their clinical work and
psychological well-being [135]. It may also be used to connect
HCPs in third-world countries with specialists in more medically
advanced regions; for example, surgical procedures may be
streamed live, and questions can be asked in real time [69].

Smartphones are fast, portable, and simple to use; mobile apps
now seem to be ideal for quick learning or communication
between colleagues or HCPs and the public or patients. Mobile
apps are among the most commonly used tools for telemedicine
[82]. Globally, but particularly in low- and middle-income
countries, communication among HCPs is facilitated via
WhatsApp, providing faster diagnosis and immediate
management of acute findings [136-138]. A systematic review
on telehealth concluded that 74% of the studies reported
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economic benefits of eHealth interventions for different medical
conditions [134].

Programs for electronically monitoring intensive care units
allowed HCPs to remotely monitor the conditions of up to 100
patients in multiple hospitals [139]. Pandemics and natural
disasters pose challenges to effective and prompt health care
delivery. Although telemedicine and eHealth might not solve
them all, they can aid HCPs in providing the necessary
management in scenarios in which the infrastructure is intact.
In recent weeks, the distant triage that allowed patients to be
efficiently screened for COVID-19 was patient centered and in
compliance with self-quarantine; thus, it protected patients,
clinicians, and the community from exposure to the virus [139].
For instance, replacing scheduled office visits with telemedicine
visits in case HCPs were quarantined, absent, or sick was a
productive initiative at Jefferson Health, Philadelphia,
Pennsylvania [139]. An interesting model of telemedicine was
explained by Baker and Stanley [40], in which patients use an
app to navigate to a specific medical site, answer a few triage
questions about their medical condition, wait in a virtual queue
to be connected by video to an HCP, and discuss their condition
or concern.

Sending clinical photographs privately between colleagues for
a second opinion or to enrich discussion is not uncommon. A
comprehensive review by Boulos et al [35] shares findings from
multiple studies on the use of WhatsApp and Instagram in those
contexts. One study found excellent inter- and intraobserver
agreement in the assessment images of tibial fractures using
WhatsApp [140]. There was a report of a life-saving use of
WhatsApp in a resource-limited situation in which the life of a
critically ill patient was saved by sending clinical monitor
images with electrocardiogram changes and receiving feedback
from an expert consultant who was 40 km away from the center
where the patient was admitted [141]. Moreover, evaluating
maxillofacial computed tomography scans using WhatsApp has
been reported to be easy and rapid [142]. WhatsApp was also
useful for communication between emergency department
consultants when they were not onsite [143]. In dentistry, a
study showed that 67.32% of dentists used WhatsApp to send
clinical images to colleagues seeking second opinions, and
35.29% of them did so on a weekly basis. About 60.29% of the
dentists received a prompt response, whereas 38.23% received
delayed responses. In addition, about 98.52% of dentists sent
radiographs on WhatsApp for a second opinion [144].

In conclusion, it is noteworthy that telemedicine is not a practice
in and of itself [145]. It is not the most suitable model of care
for every patient and is not the preferred approach when
physicians cannot meet clinical standards of care. Patients using
telemedicine must also have access to traditional emergency
care, if needed. Although these innovations have significant
potential benefits, the electronic exchange of health information
and care may pose risks to patients’ privacy, confidentiality,
and safety and to quality and continuity of care. Furthermore,
the limitations of electronically mediated physical examination
may weaken the relationship between patients and HCPs,
thereby jeopardizing care [119]. High-quality research is needed
to improve the utilization of telemedicine, and more

well-designed studies comparing telemedicine with traditional
patient care are essential.

Scientific Research
The perceived benefits of using SM in health care include the
ability to connect with geographically distant researchers and
to build and foster research communities [4]. SM is a potential
tool to revolutionize health research, as it has fewer temporal
and spatial limitations and can overcome boundaries between
research communities and the public [146,147]. SM can aid
research in several ways: by recruiting participants,
disseminating surveys, connecting with fellow researchers,
identifying research opportunities, sharing study findings, and
gaining access to published work.

There are conveniences in taking scientific research to the digital
world. Publishing study findings on SM provides enhanced
dissemination of research and increases the access to valid
evidence-based information for patients. Furthermore, because
not all studies end in a publication in a traditional journal, their
findings can thus be shared via SM to a wider audience and be
of substantial value to a broader research community [4].
Another advantage of SM for scientific research became evident
during the COVID-19 pandemic, which made it possible to
break geographical barriers and arrange collaborative research
projects, surveys, and multicenter studies [8]. Sites such as
Google Scholar and ResearchGate create communities for
researchers to network, collaborate with each other, and promote
publications [53,148]. The anonymity of posts, not having to
answer questions in the presence of others and acquiring large
samples that attenuate the effect of false information or extreme
views were viewed as advantages unique to SM surveys and
possible factors that improve research accuracy [146]. Content
posted on the web may be used as data for research without
interacting with the authors of the content, and perhaps without
even considering them to be human subjects [146]. Moreover,
compared with traditional recruitment methods, web-based
surveys have the ability to store large numbers of responses,
which can be easily accessed for analysis [5].

Recruiting research participants on SM has gained popularity
in recent years. In a review by Lafferty and Manca [4], it was
found that the most common tools used for recruiting
participants were Facebook, Twitter, and a combination of both.
Snowballing sampling method involves participants themselves
recruiting more participants by contacting people in their
networks [149]. A study on 8252 participants found that
web-based recruitment was more efficient and had lower costs
per recruited participant compared with traditional methods
[150].

Disseminating surveys on the web is now a common practice.
One study chose SM platforms to send its survey because it was
cost effective, time saving, and easily accessible [151]. In
another dentist or patient study, the survey for dentists was
distributed via a dentist-only Facebook group that had more
than 4500 members; for patients, the survey distribution was
mainly through Facebook, LinkedIn, and Twitter, and the
recipients were asked to share it with their connections [42].
Furthermore, in a study involving health care quality personnel,
the survey was distributed through WhatsApp [114]. In a study
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in Saudi Arabia, the link to the web-based questionnaire was
made available through Twitter and Facebook, the 2 most
popular SNSs in the country [152]. Over half of university
students strongly or somewhat liked using Facebook for research
conducted by university researchers [153]. Zaballos et al [154]
developed a web-based multiplatform that integrated WhatsApp
and emails to assess the quality of life of individuals with
hearing loss issues; the tool facilitated data collection in an
easy-to-use platform.

A review by Topolovec-Vranic and Natarajan [155] showed
that 40% of the studies found SM to be the most effective
recruitment method, whereas 50% of them stated that their target
population was hard to reach. Approximately 43% of the studies
reported cost-effectiveness [155]. In addition, SM helped in
recruiting a large number of individuals and reached challenging
populations such as adolescents and young adults. Another
review found that traditional recruitment methods tend to
underrepresent users of marijuana, ecstasy, cocaine, or alcohol
or people with at-risk sexual behavior; in comparison, Facebook
recruitment yielded more representative results [156].

Researchers who plan to recruit participants on SM must
consider their target populations’ SM use patterns and
preferences. For example, a study on sexual health might
consider dating sites for recruitment, whereas Facebook may
be more suitable for a nonsexual health study [157]. To best
tailor recruitment campaigns, the selection of hashtags or
keywords that reflect the interests of the target population might
be useful [45].

Regarding shortcomings, it is important to note that research
participants recruited from web-based environments may not
truly represent the population of interest as a whole, suggesting
that SM should only augment traditional recruitment methods
[4]. A study suggested that people with disabilities may
disproportionately be living in conditions with lower standards
of living and may not have access to the internet [158]. In
another study, subjects recruited from SM were largely middle
class, whereas those recruited at a local hospital were more
disadvantaged [159]. A review by Whitaker et al [156] showed
an overrepresentation of young White women resulting from
web-based recruitment.

Other limitations of using SM for research include that
researchers have little control over distractions, the research
idea may be copied, or participants may share research
information with other participants, which puts the scientific
integrity of the study at risk [4]. In a review by Denecke et al
[5], the most reported ethical concerns for using SM for research
recruitment were self-selection—that is, users with an interest
in the study area will be recruited preferentially, which will
affect the representativeness of the sample—and a skew toward
well-educated and higher socioeconomic status cohorts on the
web [5].

Ethical and privacy concerns regarding SM for research
recruitment must be addressed because tracking, profiling, and
targeting of users are common in the digital world [45]. Bender
et al [160] proposed privacy-enhanced SM recruitment
guidelines, including proactive measures to protect privacy and
declaration of potential risks. Vulnerable groups such as children

and teenagers, homosexuals in regions where homosexuality is
illegal, and individuals with mental illnesses require extra
emphasis on respect, confidentiality, and caution in obtaining
consent [146].

To summarize, there is growing evidence to suggest that SM is
a useful research tool that enables researchers to connect with
each other, recruit participants, and share their findings with
the public. Moreover, the data obtained from SM can be
investigated. Nevertheless, researchers must not overlook the
shortcomings of SM that may ultimately debilitate the integrity
of the study. Privacy concerns and ethical considerations must
also be considered. The development of guidelines for ethical
conduct in web-based research should be based on the best
available practices and should be comprehensive and
standardized to minimize a study’s error margin. Future studies
that compare different recruitment methods and varying
participant demographics recruited using various methods should
be encouraged. Research investigating the cost-effectiveness
of SM research and those with large sample sizes that enable
the generalizability of findings is also recommended.

Critical Public Health Care Issues
SM can be used by emergency notification systems to mass
communicate information to large groups in a fast and low-cost
manner. Studies have shown that SM can be a source of data
to detect outbreaks, infection distribution, and areas of acute
health care needs [29]. It can also help understand the public’s
knowledge, fears, attitudes, and behaviors during a crisis
[161-163]. For example, the Red Cross tracks Twitter posts
during natural disasters, such as hurricanes and earthquakes, to
assess where the greatest needs lie [50,164]. Perhaps one of the
first publications investigating SM use during a pandemic is a
study that analyzed tweets posted during the 2009 H1N1
outbreak; this study found that SM can be a useful tool for
disseminating information and for the public to share their
opinions and experiences [165]. Twitter posts were also helpful
in monitoring disease activity during the cholera and influenza
outbreaks [166,167]. When interaction and collaboration were
essential, as with the influenza A-H1N1 pandemic, SM provided
an unmatched opportunity to engage the public and was used
by prominent health organizations such as the WHO [7,41].
However, coordination between web-based and real-world
response activities is also important [29].

Perhaps there is no more powerful example of SM use during
a health crisis than what has happened during the COVID-19
pandemic. The dissemination of information during a pandemic
has never been this quick and effective in the past. Information
on the virus spread as quickly as the virus itself and dominated
conversations on SM. On March 11, 2020, there were more than
20 million mentions of coronavirus-related terms on SM [168].
Since the beginning of the outbreak, SM has been one of the
most commonly used communication channels by international
health organizations such as the WHO and the CDC to possibly
disseminate information to every person on earth with access
to SM. Thousands of smaller health authorities may have also
used SM to communicate with local communities. Although
traditional access to medical guidelines and policies often
requires some form of affiliation or membership, it is available
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to internet users today with a tap on a keyboard or a finger slide
on a smartphone. The distribution of PPE, sharing treatment
protocols, clinical trial results, and allocation of medical
resources have been efficient with the aid of SM [8]. A recent
study evaluated the 100 most viewed coronavirus videos on
YouTube; as of March 5, 2020 (very early in the pandemic),
these videos had 165 million views [169]. Another study in
China collected data from 250 million Weibo users, a
Twitter-like SM platform. Posts mentioning symptoms or
diagnoses significantly predicted daily case counts ahead of the
statistics announced by officials in Hubei Province, the epicenter
of the initial outbreak, and the rest of China [170].

Perhaps the founders of Twitter did not expect it to become a
helpful tool in the fight against COVID-19. For example, using
Twitter, a cardiologist was able to expedite the delivery of a
drug to a COVID-19 patient within just 6 hours of his tweet
[171]. The American Heart Association launched a registry on
Twitter to aggregate COVID-19 cases to better understand risk
factor profiles and treatment algorithms [171]. Hashtags such
as #GetUsPPE highlighted the scarcity of PPE, resulting in
technology pioneers ramping up their production of PPE [171].
After calls were raised on Twitter and other SM platforms,
HCPs flew to other parts of their countries that were in crisis,
retired clinicians volunteered to rejoin the work force in several
countries, and those who were unable to be present helped
colleagues through telemedicine. Another example of SM use
during the pandemic is the COVIDBRONCH Initiative—an
international network of airway specialists who foster rapid
acquisition and dissemination of knowledge regarding airway
procedures during the pandemic [172].

Despite its catastrophic impact and the substantial loss of lives,
humans will overcome the existential threat brought by
COVID-19 and will also likely overcome future pandemics.
Over time, humans have survived environmental, biological,
and man-made calamities because of their innate adaptability,
resilience, innovativeness, and persistence. Today, humans use
SM to disseminate information quickly and to a large number
of people, thus eliciting an almost immediate response. More
research is already taking place and will continue to investigate
the key role of SM in the fight against pandemics, not only from
a medical perspective but also from social and economic
viewpoints.

Conclusions
This review provided an overview of the different uses of SM
in health care. It is evident that SM use indicates not a trend but
a fundamental shift in how people communicate today.
Multidimensional health care, which includes SM and other
forms of communication, has been shown to be highly
successful. Not only can SM be used to improve direct patient
care but it can also be used to increase the public’s knowledge,
facilitate research, connect HCPs, improve medical education,
and combat public health crises. However, striking the right
balance between digital and traditional health care is imperative.
As SM is a relatively recent phenomenon, further research is
needed to determine its long-term effectiveness and to identify
the best strategies for maximizing its advantages and limiting
risks. This review will be continued in the second part, in which
the use of SM from patients’ perspectives will be discussed.
This discussion will be supplemented with specific barriers,
ethical considerations, and disadvantages reported in the extant
literature.
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Abstract

Supportive couple relationships are associated with reduced risk of chronic illness development, such as cardiovascular disease,
as well as improved secondary prevention. Healing Hearts Together (HHT) is an 8-week couples-based intervention designed to
improve relationship quality, mental health, quality of life, and cardiovascular health among couples in which one partner has
experienced a cardiac event. A randomized controlled trial began in October 2019 to test the efficacy of the in-person, group-based
HHT program as compared to usual care. In March of 2020, all recruitment, assessments, and interventions halted due to the
COVID-19 pandemic. Guided by optimal virtual care principles, as well as by Hom and colleagues’ four-stage
framework—consultation, adaptation, pilot-testing, and test launch—this paper is a tutorial for the step-by-step transition planning
and implementation of a clinical research intervention from an in-person to a web-based format, using the HHT program as an
example. Clinical and research considerations are reviewed, including (1) privacy, (2) therapeutic aspects of the intervention, (3)
group cohesion, (4) research ethics, (5) participant recruitment, (6) assessment measures, (7) data collection, and (8) data analyses.
This tutorial can assist clinical researchers in transitioning their research programs to a web-based format during the pandemic
and beyond.

(J Med Internet Res 2021;23(4):e25502) doi: 10.2196/25502

KEYWORDS

web-based intervention; internet-based intervention; randomized controlled trial; COVID-19; research; tutorial; digital medicine;
behavioral medicine; telehealth; telemedicine; cardiovascular rehabilitation

Introduction

This tutorial aims to help clinical researchers transition their
in-person research programs to a web-based format during the
pandemic and beyond. To our knowledge, no literature exists
on how to navigate the steps required to transition a randomized
controlled trial (RCT), designed for in-person delivery, to an
online world. No one has outlined, for example, contacts with
sponsors and research ethics boards, recruitment procedures,

or informed consent changes. This paper expands the previous
transitional work in a clinical-only environment by accounting
for the unique demands of clinical research and RCTs. The
Healing Hearts Together (HHT) RCT provides researchers a
current example of this challenging transition. We begin by
briefly describing the original in-person HHT intervention and
research protocol. We then guide clinical researchers through
five important stages of transition: (1) consultation and
assessment of needs, (2) adaptation of procedures and materials
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for web-based delivery, (3) adaptation of procedures and
materials for the research protocol, (4) pilot sessions, and (5)
the final launch of the web-based intervention and research
protocol. We have also included a useful checklist of all the
critical clinical and research elements that must be addressed
so that the transition can be done in an efficient and ethical
manner (see Multimedia Appendix 1 for checklist).

Original In-Person HHT Program

A healthy couple relationship (ie, one in which partners feel
loved, emotionally supported, respected, and cared for) is a
significant protective factor, particularly against cardiac disease
incidence and outcomes [1-5]. Healthy relationships can
influence positive cardiac outcomes in direct and indirect ways.
Direct examples include improved high-frequency heart rate
variability and decreased diastolic blood pressure in supportive
relationships [6-8]. Indirect links to cardiovascular health
include adaptive behavioral pathways, such as partners
influencing health behaviors (eg, prepare low sodium meals),
modeling healthy behavior (eg, exercise), or assisting in the
management of disease (eg, medication management) [9-11].
In contrast to their more distressed peers, happily married
cardiac patients demonstrate stronger adherence to blood
pressure medication regimens and cardiac rehabilitation
programs [12,13].

Unfortunately, the reverse is also true. Relationship distress can
have a negative impact on heart disease. A recent meta-analysis
showed that poor social relationships were associated with a
29% increase in risk of incident coronary artery disease [14].
Uchino and colleagues found that coronary artery calcification
scores were higher for individuals who expressed ambivalence
rather than positivity about their couple relationship [15]. Other
researchers have highlighted the indirect pathways by which
relationship distress influences cardiac outcomes, including
smoking and alcohol use in response to relationship problems
[16].

Despite burgeoning evidence indicating that healthy
relationships are vital for reducing chronic disease incidence
and management, current secondary prevention programming
inadvertently neglects a crucial resource for disease
management: the patient’s partner. In order to address this gap
in clinical care, the HHT program [17] was created with the aim
of helping both cardiac patients and their partners better manage
cardiac disease by strengthening the emotional bond between
them. The goals of HHT are to help couples improve their
relationship quality, mental health, quality of life, and
cardiovascular health. The HHT couples-based intervention is
adapted from the Hold Me Tight: Conversations for Connection
(HMT) program [18], an intervention based on emotionally
focused therapy (EFT) for couples, which is an empirically
supported treatment for relationship distress [19,20]. EFT, HMT,
and HHT are based on attachment theory, which states that
humans have an innate need for close emotional bonds to
significant others [10,11]. This need becomes especially
pertinent when faced with a threat or stress (eg, a cardiac event);
it triggers proximity seeking to “attachment figures” in order

to regulate affect. EFT interventions help couples identify and
articulate their vulnerability (eg, “I almost died/I almost lost
you”) and respond to these feelings in comforting ways, thereby
solidifying their sense of security and emotional connection
[19,21]. Couples who achieve this connection are happier in
their relationships and are more effective problem solvers (eg,
managing cardiovascular disease) [22-24]. Inspired by HMT,
the HHT program guides couples through seven conversations,
based on EFT principles, in which they learn to clearly
communicate their need for connection and reassurance, with
a focus on heart disease and healthy coping.

Preliminary results from a proof-of-concept study indicated that
couples who participated in the HHT program reported
significant improvements in relationship quality, mental health,
and quality of life [25]. Based on these promising results and
to assess the efficacy of the HHT program on a larger sample
with additional cardiovascular outcomes, an RCT was initiated.
Eligible patients and their partners who consent to participation
undergo a baseline assessment and then are randomly assigned
to either the HHT program or usual care at the hospital. Usual
care participants are followed by their physician for clinical
assessment and are referred to the standard programming at the
center. All participants are reassessed at 8 and 24 weeks.

Prior to the COVID-19 pandemic, participants who were
randomly assigned to the HHT group attended, in person, eight
weekly 2-hour sessions led by two facilitators. The eight
sessions focus on understanding love, attachment, and their
relationship to heart health; provide an opportunity to share
experiences related to cardiovascular disease with partners and
peers; and assist in identifying and improving communication
patterns that may inhibit positive interactions and healthy
behaviors. Throughout each 2-hour session, participants are
introduced to concepts through didactic presentations, videos,
group and couple discussions, and homework exercises.
Additional study procedures and intervention content will be
reviewed below as the in-person and web-based HHT programs
are compared.

Stage I: Consultation and Assessment of
Needs for the Intervention and Research
Protocol

Overview
During the first few months of the COVID-19 lockdown in
March, April, and May of 2020, the chief scientific officer
stopped all research in the hospital. At that time, it was not clear
that HHT would have to transition to a web-based platform;
many researchers were hoping that the situation with COVID-19
would stabilize within a few months. However, in June 2020,
researchers at the hospital were asked to adapt their research
protocols to allow for as much virtual care as possible.
Following these directives, the HHT research team began to
focus on how to do this while following best practices and
preserving the integrity of the trial (see Figure 1 for a timeline
of the transition to a web-based intervention during COVID-19).
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Figure 1. Timeline of the transition to a web-based intervention during COVID-19. CSO: chief scientific officer; HHT: Healing Hearts Together; PI:
principal investigator.

Literature Review
The principal investigators of HHT met at the beginning of June
2020 to outline a plan for transitioning to a web-based
intervention as well as to review all study procedures to identify
areas of required revision (eg, recruitment procedures and
presentation of intervention content online). An examination
of the current literature to aid in this transition was completed.
We were able to identify best practices for virtual care (1) by
seeking the help of a research librarian, who assisted with a
literature review of resources on how to transition from an
in-person psychological intervention to a web-based format,
and (2) by consulting with internationally renowned experts in
virtual care, who also directed our attention to pertinent
literature.

The literature review yielded a small number of resources that
provided a framework for the transition [26-33]. More
specifically, these articles highlighted key areas of telehealth
development, including patient involvement [29], technological
support and training for the group facilitators [27], a strong
working alliance during web-based therapy [33], ethical
considerations [30], and the importance of comprehensive
information technology (IT) training and support [28]. A
systematic review of telehealth interventions delivering
home-based support with group videoconferencing highlighted
several benefits of web-based interventions, including improved
accessibility, engagement with others facing similar challenges
(eg, cardiovascular disease), development of health knowledge
and skills, and improved mental health outcomes similar to
face-to-face groups [28]. Finally, Hom and colleagues [26]
provided a useful framework for modifying a clinical psychiatric
program for a web-based platform using four stages:
consultation, adaptation, pilot-testing, and test launch.

Research Staff Communication
Following the literature review and consultation with virtual
care experts, a focus on ensuring open and clear communication
among the members of the research team, who were all working
from home, was needed. We chose a web-based collaborative
workspace (eg, Trello and Slack) to streamline staff

communication and to assign tasks and deadlines to research
staff. This avoided the hassle and confusion of sending multiple
emails regarding project updates. Instead, we simply log in to
our web-based communication board to view the task list to be
completed and by whom. Regular weekly lab meetings were
also transitioned to a videoconferencing platform. These
meetings assisted in the organization of deliverables and
facilitated lab staff cohesion, morale, and motivation during
these unprecedented times.

Updating the Funding Agency and Ethics Board
Shortly after research was halted at the hospital, the study’s
federal funding agency reached out to the nominated principal
investigator proactively with an update reassuring all researchers
that the funding window would be extended due to the
COVID-19 crisis, and that no extra report or documentation
would be required. The research coordinator updated the study
registry, ClinicalTrials.gov, and the hospital’s electronic medical
record, noting that the study was no longer actively recruiting.
Researchers may need to contact their sponsors or funding
agencies to inquire about their specific requirements.

Consultation with our institutional ethics board regarding
required study updates for the transition from a predominantly
in-person-based study to one with virtual methods was then
conducted. Within days of the shutdown, we informed the
research ethics board of all changes in research activities (eg,
phone contact to inform patients, no recruitment, and temporary
follow-up by mail). Although the move to a web-based HHT
program does lower the risk of COVID-19 transmission to our
participants, there is also an increased risk of privacy breaches
with an online format. In response to privacy concerns, a form
outlining the changes to our methods and protocol, noting
strategies to protect personal health information and privacy,
was submitted to the research ethics board for approval. Once
the approval was received, a form requesting permission to
restart our research study was submitted to our research services
department lead by the chief scientific officer of our institution.
In this form, we outlined the safety protocols for the in-person
baseline and follow-up assessments at the hospital, including
appropriate personal protective equipment, cleaning the
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workspace once participants have left, physical distancing when
possible, and equipment changes to ensure that COVID-19 is
not transmitted (eg, new valve in the carbon monoxide monitor).
Our research staff attended a consenting and documentation
seminar for studies conducting virtual recruitment, consent, and
interventions at our facility. The principal investigator completed
an online training seminar on how to use the hospital-approved
secure videoconferencing platform linked with the hospital’s
secure electronic medical record software. This information
was subsequently shared with staff.

Stage II: Adaptation of Procedures and
Materials for Web-Based Delivery

Optimal Web-Based Care Principles
To ensure that we were following best practices in the provision
of psychological services via telepsychology, we referred to the
guidelines provided by the American Psychological Association
[34], the Canadian Psychological Association, and the Ontario
Psychological Association, in addition to the previously
mentioned resources from the literature review [26-32]. For the
purposes of this tutorial, we will highlight the best practices
that were most relevant to our study and the adjustments that
were required for the research protocol.

Provincial Jurisdiction of Psychological Services
Patients from the neighboring province of Quebec frequently
seek services at our Ontario hospital. Because Quebec patients
would no longer be able to come to the hospital to participate
in the HHT program, the principal investigator contacted the
Order of Psychologists of Quebec to obtain their permission to
provide services to Quebec residents via a web-based platform.
Due to the unusual pandemic circumstances, this permission
was swiftly granted. It is recommended that clinician researchers
ensure they have the appropriate credentials to provide care in
the jurisdiction of the patient.

Security and Transmission of Data and Information
As per the directives at our institution, the hospital-approved
videoconferencing platform was employed to run the HHT
groups online. The principal investigators reviewed every
session of the HHT program and determined that the intervention
elements could be delivered securely via videoconferencing.

Appropriate Medium of Delivery
Another crucial factor in successful web-based therapy is the
existence of adequate technology, equipment, and usability for
research staff and participants. Previous research has shown
that web-based interventions face common IT and visual issues,
such as audio difficulties, delays, dropouts, background noise,
difficulties downloading software, and poor lighting [28]. In
response to these common challenges, a checklist for facilitators
and potential participants was created to confirm that they had
the necessary equipment, technology, and space to do HHT in
a web-based format in a secure and private manner. It includes
questions that assess whether they have (1) internet access (ie,
Wi-Fi or ethernet) at home; (2) two devices that allow for
videoconferencing (ie, camera and microphone), such as a
desktop computer or laptop, a tablet or iPad, a Chromebook, or

a smartphone; and (3) a quiet and private room in their
residence.

Stage III: Adaptation of Procedures and
Materials for the Research Protocol

Recruitment
Before the pandemic, recruitment was conducted in person at
the hospital when patients came to see their cardiologists for
follow-up appointments. Members of the research staff spoke
with patients after their appointments and presented an overview
of the HHT program. Interested patients agreed to be contacted
by study staff, who described the study in greater detail and
answered any questions. If still interested, an initial assessment
appointment was scheduled. With the new COVID-19
restrictions, most clinical care is done virtually (ie, phone or
video appointments). A new standard operating procedure for
HHT recruitment was developed outlining the steps to call
patients who have already given general consent to be contacted
for research purposes at our center. With no in-person clinical
visits, recruitment is now completed entirely over the phone.
Members of the research staff call potential participants shortly
after their phone consultation with their cardiologist and review
the technology checklist before proceeding with the recruitment
script. If patients do not have the necessary computer equipment,
they are not eligible for the study at this time. As the pandemic
restrictions ease, patients without the necessary technology will
be provided the option to engage in person if randomized to the
HHT condition.

Informed Consent
As our study is nonregulated and low risk, our institutional
ethics review board informed us that we could adopt a
well-documented verbal consent process that permits the
research coordinator to read the full written informed consent
form to potential participants via telephone. Participants can
then ask the research coordinator any questions they have about
the study before granting verbal consent. The research
coordinator must document the consent process in the
participant’s research file and electronic medical record, with
the help of a verbal consent checklist. If requested by the
participant, the consent process may also be completed in person
at the time of the assessment at the hospital. In this case, the
in-person consent process will still be completed verbally with
no transfer of paper between staff and participants.

Other secure methods of obtaining consent via electronic
signature software and electronic consent platforms (eg,
Research Electronic Data Capture [REDCap] e-consent
framework, DocuSign, and Adobe Sign) may also be considered.
The advantage of these systems is that they provide a
user-friendly option for individuals to personally sign the
consent form. However, there are potential disadvantages that
include cost, the need for additional institutional approval, and
complexity barriers for less tech-savvy individuals. Finally,
there is the traditional method of obtaining informed consent
by which the study team establishes a process, in alignment
with research regulations, whereby the paper consent form is
mailed to the participant and, following the consent discussion,
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the participant signs the paper consent form and mails it back
to the institution. Researchers who are working with external
sponsors need to verify with their institution and their sponsor
the appropriate informed consent process to use during the
pandemic.

Assessment
In the original protocol, patients are asked to come to the
hospital for a baseline assessment and two follow-up
assessments. Physiological measurements are taken, including
heart rate variability, blood pressure, height, weight, waist
circumference, carbon monoxide concentration, and salivary
samples. In addition, all the couples are asked to participate in
a conflict resolution task (ie, a discussion of topics that engender
conflict, such as finances, in-laws, or jealousy) that is
video-recorded for analysis. The research team initially explored
ways to complete these measures remotely, but realized it was
not possible for many reasons (eg, cost, coordination of
assessment, and variability in measurement). To facilitate
coordination of staff on site, the hospital research support office
implemented a shared calendar for staff to indicate when they
would be on site so as to not exceed maximum pandemic
capacity and to allow the coordination of clinical research
activity among staff.

Stage IV: Pilot-Testing and Streamlining
of Procedures

Pilot Tests
Once the HHT in-person intervention was adapted for web-based
administration, the principal investigators (ie, trained group
facilitators) ran pilot web-based HHT group sessions with
volunteers from the research staff and their partners to identify
any issues or problems. During these sessions, features of the
videoconferencing platform were explored and problems
addressed (eg, chat function and breakout rooms). During the
traditional in-person format, the facilitators can quietly and
respectfully check in with couples who are working privately
on an in-class exercise together. The facilitators realized,
however, that without the in-person visual cues, it would prove
difficult to identify couples in need of assistance during the
breakout sessions or to enter these sessions unannounced.
Couples also have the option of notifying their hosts that they
are in need of assistance. In addition, to prevent an intrusive
interruption, facilitators now provide participants with a screen
announcement—audio and video off—letting them know that
a facilitator would like to join their breakout room. Next,
permission to join is requested via audio, before their video

image is shown. It is important to note that videoconferencing
services now have excellent online support centers with helpful
videos and tutorials where researchers can learn and explore
the features and strategies that exist to enhance their web-based
intervention. The lessons learned from the pilot tests were used
to create separate tutorials for group facilitators and participants.

Test Launch With Previous HHT Participants
After running the pilot sessions with volunteer research staff
and their partners, the principal investigators conducted a pilot
HHT session with couples who were previous participants of
the in-person HHT program. The research coordinator contacted
these individuals in advance to review the technology checklist
and to provide a brief tutorial on how to use the
videoconferencing platform. By consulting previous participants
of the traditional in-person HHT group, the facilitators gained
instructive feedback that contributed to treatment fidelity and
acceptability of the web-based format [29]. In an informal
postsession feedback conversation, the couples provided
suggestions, including (1) visual format changes (ie, reduce the
slide size) in order to make the presenter’s face more prominent
to facilitate a personal connection, (2) offer participants a choice
between receiving the printed session handouts by mail or
digitally via email, and (3) purposefully enhance and monitor
group cohesion. Methods to enhance group cohesion online
have been suggested recently [35].

Lessons Learned From the Pilot Sessions
The most helpful step, of those outlined by Hom and colleagues
[26], was pilot-testing the intervention to staff and previous
HHT participants. Facilitators learned that to maximize group
cohesion, maximize flow of conversation, and allow participants
to contribute substantially to meaningful discussions, limiting
the group to a maximum of 5 couples was required. During the
sessions themselves, facilitators found it easier to manage the
group dynamics by disabling the chat feature—except with the
hosts—and by requesting that the participants use their mute
function during the didactic and presentation portion of the
session to minimize distraction and hearing difficulties. Finally,
facilitators realized that it will be important to seek ongoing
feedback from all the participants regarding IT issues or
anything related to the web-based format; to that end, they
employed a brief questionnaire for participants to fill out after
the completion of the HHT program (see Multimedia Appendix
2 for the HHT Client Satisfaction Survey). With the pilot
sessions completed, the new web-based HHT program was
ready to launch (see Figure 2 for a comparison of the original
in-person HHT program and the web-based HHT program).
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Figure 2. A comparison of the original in-person Healing Hearts Together (HHT) program and the web-based HHT program.

Stage V: Launch of the Web-Based HHT
Intervention and Research Protocol

Baseline Assessment
The baseline assessment visit is conducted at the hospital.
Participants scheduled for the assessment are now screened for
COVID-19 over the phone within 24 hours of their visit. Once
they arrive at the hospital, they are rescreened at the hospital

entrance and provided with a mask. Research staff wear
appropriate personal protective equipment. Physical distancing
regulations are respected, except when completing
measurements such as heart rate variability, blood pressure,
height, weight, waist circumference, carbon monoxide
concentration, and saliva. Proper hygiene procedures are used
at every stage of assessment. Questionnaires are completed by
participants at home via a secure web application for building
and managing web-based surveys and databases (eg, REDCap).
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If participants decline an on-site appointment, questionnaires
can still be completed online and physiological measures are
not completed.

Allocation to Treatment
The randomization process has not changed with the new
web-based format. Participants are randomized to the HHT
program or to usual care using a computer-generated program
at our cardiovascular methods center. Sequences are placed in
sealed, numbered, opaque envelopes to ensure concealment of
treatment allocation until after baseline data collection. The
research coordinator allocates the next available number on
study entry, logs all randomizations, and notifies participants
of their allocated group immediately by phone. The research
coordinator and participants are aware of group allocation.
Research assistants, blinded to the participants’ treatment
allocation, conduct both follow-up assessments.

Intervention
The participants who are randomly assigned to the experimental
intervention participate in the new web-based HHT group
program. The research coordinator informs participants of their
program start date, provides each couple with a brief tutorial of
how to access the videoconferencing software, and sends them
the intervention materials (eg, book and handouts) via email
and/or post before the group start date. For extra technical
support, participants receive an email with the prepared tip
sheets to help them navigate the web-based format. The number
(eight sessions) and duration (2 hours) of sessions remain the
same in the web-based format. In this format, couples continue
to benefit from the same didactic presentations, videos, and
group and couple discussions that were offered in the traditional
in-person format. After each web-based session, participants
are asked to fill out a very brief feedback questionnaire.

End-of-Treatment and Follow-Up Assessment
As with the baseline assessment, participants will be permitted
to go in person to the hospital for their 8-week follow-up
assessments. Nevertheless, it was necessary to create a
contingency plan that allows for a more flexible approach.
Should more strict hospital restrictions emerge, the research
staff has prepared alternative means of gathering assessment
data, (eg, recording the conflict resolution task via the
videoconferencing platform, using self-reported unstandardized
height and weight readings, and using self-reported blood
pressure readings).

CONSORT Reporting

The research coordinator updated the CONSORT data to include
patients who were no longer eligible due to surpassing the
eligibility window as well as patients who were unable to
complete follow-up assessments due to the pandemic. In
addition, revisions were made to the inclusion and exclusion
criteria (eg, technology requirements and broader catchment
area).

Data Management and Analysis

As COVID-19 restrictions lift, a choice for the in-person versus
the web-based HHT program may be provided to participants.
However, this creates a new and potentially confounding
variable that will need to be included in the database and
explored in statistical analyses. A dichotomous variable
indicating participation in the web-based or in-person HHT
program will then be used as a covariate to control for the mode
of delivery. Exploratory analyses can be used to investigate
whether the delivery mode made a difference by using an
interaction term between delivery mode and the intervention.
Advice from the study statistician regarding the above
procedures was sought. Researchers should consult with
appropriate statistics advisors when interim analyses are
conducted and changes to the data analysis plan are considered.

Advantages of the New Web-Based
Format

As we updated our protocol, several advantages of the
web-based program became evident, both from a clinical and
research perspective. These included the following:

1. Broader recruitment. With the necessity of weekly travel
removed, the potential recruitment of patients living outside
of a 1-hour radius from the hospital could now be included.
Prior to the pandemic, participants who lived longer than
an hour’s drive from the hospital were excluded, as it was
seldom feasible for couples to drive an hour or more for
eight weekly group sessions, in addition to the three
assessment appointments, especially in the winter months.
However, with the web-based format, participants are
required to attend only three assessments on site. As such,
from a research perspective, it is important to note that the
reduced travel burden permits potential recruitment from
rural areas, which will enrich the diversity of our sample.

2. Flexible scheduling. Flexibility in scheduling both
participants and facilitators for the group sessions and
assessments emerged as another benefit of the HHT
web-based intervention. With no need to reserve group
rooms or to arrange for parking at our busy hospital, finding
mutually convenient times for the web-based sessions and
for the in-person assessments has been optimized. In
addition, all group facilitators can be trained online at their
convenience individually or as a group by the research
coordinator, a process that allows for streamlined, efficient
training and ongoing support for the HHT facilitators [27].

3. Flexible methodology. For several years, the gold standard
for the informed consent process has involved face-to-face
interactions with potential participants. With the recent
increase in web-based surveys and interventions, there has
been more openness to online consent forms. However,
hospital-based clinical trials have always favored the
traditional in-person model for obtaining consent. The
COVID-19 pandemic has required hospitals and research
institutions to adopt more flexible means to obtain informed
consent, while assuring high ethical standards. This
flexibility toward informed consent and other aspects of
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methodology (eg, recruitment and web-based measures)
will provide opportunities for researchers who would like
to reach a broader population.

Conclusions

When the principal investigators conceptualized and created
the HHT program, they envisioned an in-person group program
that would help couples grow closer and work well together to
improve cardiac health. The COVID-19 pandemic forced
hospitals to rethink the mode of delivery for their services.
While these drastic changes undoubtedly prompt stress and
invoke challenges, there are opportunities for clinical research

to extend the reach of recruitment to hard-to-access populations
(eg, patients with chronic conditions or mobility issues and
patients who have family and work obligations that do not allow
them to leave their homes) and, ultimately, promote
patient-centered care. It is understood that researchers around
the world will also have to take into consideration the subject
matter of their research, as well as the cultural, environmental,
occupational, and economic factors in their home countries.
Despite the diverse nature of global research, this tutorial aims
to serve as a brief, yet comprehensive, framework for clinical
researchers facing the challenge to offer flexible and innovative
web-based interventions.
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EFT: emotionally focused therapy
HHT: Healing Hearts Together
HMT: Hold Me Tight: Conversations for Connection
IT: information technology
RCT: randomized controlled trial
REDCap: Research Electronic Data Capture
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