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Abstract: With the increasing incidence of atopic dermatitis (AD) in the U.S., the highest prevalence
of AD being found in Hispanic countries, and the rising Hispanic-American population, educational
resources on eczema focused on Spanish-speaking populations are needed more than ever. As such,
the primary goal of this project was to assess the beneficial impact of an educational intervention
conducted through a virtual platform for Hispanic individuals living with atopic dermatitis. Utilizing
WhatsApp, the study enrolled 55 participants diagnosed with AD and/or parents of children diag-
nosed with AD. Participants were enrolled in a seven-day educational module with daily topics on
AD health knowledge. A health knowledge survey was administered before the educational program,
upon completion of the program, and one month after completion. The program found a 14% increase
in AD health knowledge upon completion of the program (p < 0.001). Most importantly, there was no
significant difference found between the health knowledge survey submitted at program completion
and one month after completion, signaling that health knowledge taught through the course was
successfully retained by participants (p = 0.29). Qualitative themes involving atopic disease were
additionally explored through group discussions, including mental health and peer stigma. This
study is the first of its kind in dermatology utilizing the WhatsApp format. The success of retained
health knowledge regarding AD demonstrates that future virtual endeavors can be effective and
accessible methods of patient education overall for populations that might not have ease of access to
major medical centers.
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1. Introduction

According to the United States Census Bureau, the Hispanic population of the United
States (US) has been steadily increasing each year. In 2017, people of Hispanic origin
became the largest ethnic or racial minority in the US, making up 18.1% of the country’s
total population. By the year 2050, the Hispanic population is predicted to reach nearly
100 million people, making up 26% of the US population [1]. The prevalence of atopic
dermatitis in Hispanic adults living in the United States has been reported at 6.0% [2].
There has been a variation of AD prevalence reported among countries in Latin America,
with countries such as Argentina having an overall prevalence of 9.7% and countries such
as Brazil having an upwards of 20.1% prevalence [3] In the US, Hispanic people have
faced several obstacles when accessing healthcare. For Hispanics with limited proficiency
in English, communication is often limited, which makes it difficult for them to obtain
and maintain longitudinal care with a healthcare provider [4]. Barriers to healthcare
access, such as communication and language proficiency, are one of many factors driving
health disparities in diseases prevalent in the Hispanic community, one of which is atopic
dermatitis (AD).
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Atopic dermatitis has a negative impact on the quality of life of patients and their fam-
ilies. The associated psychosocial morbidity of AD includes sleep disruption, depression,
agitation, anxiety, altered eating habits, reduced self-esteem, and difficulty concentrat-
ing [5]. Patients with AD also report feeling embarrassed and stigmatized due to their skin
lesions and have a more negative body image compared to healthy controls [6]. Of note, a
previous study showed that mothers of children with AD had the same levels of stress as
mothers of children suffering from other severe disabilities (e.g., profound deafness and
insulin-dependent diabetes) [7].

Visits to medical settings for acute symptoms associated with atopic dermatitis are
highest in the Hispanic population, specifically in the costly urgent care and emergency
room settings [8]. Barriers to health access such as overall lower socioeconomic status,
disparities in educational level, and denial of medication by insurance companies further
exacerbate lower quality of life conditions in Hispanic individuals living with atopic der-
matitis [8]. Of several factors identified with poor disease control of AD, Hispanic ethnicity
was significant [9]. Similarly, Hispanic children presented with more chronic and recur-
rent symptoms associated with atopic dermatitis, even when factoring in socioeconomic
disparities [10]. Hispanic children at all levels of management for atopic dermatitis were
almost three times more likely than white children to visit a medical office due to symptoms
of atopic dermatitis, even in groups categorized as having good management of disease
control [11]. The previously mentioned social determinants of health, including Hispanic
ethnicity and socioeconomic status, impact both patients and the health system negatively
by increasing health utilization and worsening health outcomes in general.

As a public health intervention, much success has been seen in the usage of educational
modules for positive quality-of-life outcomes in AD. A prior study using an educational
website regarding AD health knowledge showed a significant improvement in the quality
of life for participants both statistically and clinically [12]. Interventions that are culturally
competent, cost-effective, easily accessed, and available in the Spanish language can provide
a solution to the traditional barriers to health access found in the Hispanic community.

WhatsApp is a social media platform that emphasizes direct and group messaging.
Compared to other applications such as Facebook and Instagram, WhatsApp remains the
dominating messaging application in Hispanic culture, with surveys from Brazil revealing
that over 93% of all smartphone users had the application downloaded on their phones [13].
Polling studies based in the US confirm this perspective as a recent National Tracking Poll
(#201048) from New Morning Consult revealed that out of 999 Hispanic adults polled,
nearly half admitted to having a WhatsApp account. In contrast, only 24% of adults overall
mentioned usage of the app. This is a significant social and cultural phenomenon in the
Hispanic community both internationally and in the U.S., where social media platforms
such as Facebook and Instagram report the highest overall usage in the general population.

The social media application is both free and easy to access, with certain public health
interventions taking advantage of this fact to develop educational interventions on the
virtual platform. A recent educational intervention focused on breast cancer knowledge
implemented the usage of WhatsApp to conduct lessons and found data in the post-survey
showing significant increases in health literacy regarding risks, protective factors, and
clinical manifestations of breast cancer [14]. Similarly, another study on diabetes control
found a significant drop in HbAlc levels for the test group with the WhatsApp intervention
compared to the control group that did not receive educational modules through the appli-
cation [15]. No similar study in the current literature has been conducted for WhatsApp
educational interventions targeting patients suffering from dermatological conditions.

A virtual platform for these interventions is a modern yet underutilized innovation
that can overcome significant barriers to resource access such as cost, convenience, cultural
understanding, and translation to the Spanish language. As such, this study developed a
1-week long WhatsApp-based educational intervention in Spanish focused on atopic der-
matitis as a much-needed innovation for both the local Hispanic community and long-term
reproducibility in Latin American countries with a high prevalence of atopic dermatitis.



J. Clin. Med. 2023, 12, 2130

30f9

2. Materials and Methods

Participants that identified as adults (aged 18 or older), living with a medical diagnosis
of AD, and/or parents of children living with AD were recruited through a social media
advertisement for the educational study, with additional inclusion criteria including access
to a cellular device for the duration of the educational study, being Spanish speakers,
and familiarity with the WhatsApp (Menlo Park, CA, USA) platform. Exclusion criteria
included adults unable to consent, individuals under the age of 18, individuals unable
to speak Spanish, individuals with severe hearing or visual impairment, and individuals
unfamiliar with how to utilize the WhatsApp application. The main social media platform
utilized for recruitment included virtual Facebook groups focused on patients living with
atopic dermatitis sharing their lived experiences; IRB-approved text and flyer advertise-
ments were posted in these virtual groups. A 25 USD gift card (Seattle, WA, USA) was
offered as compensation for the completion of the program. Participants that expressed
interest by commenting on the public post were contacted by the study team to obtain
consent and enroll in the study. Enrolled participants completed a pre-survey on Qualtrics
consisting of 37 true or false statements pertinent to atopic dermatitis health knowledge
(Supplementary Materials). This questionnaire was developed by expert dermatologists
in the field of atopic dermatitis and questions were made to evenly reflect and cover the
material taught in each module. Questions were simplified to be able to be understood
by participants at a middle school reading level. This same survey was administered to
participants after the completion of the program and 1-month post-intervention completion.
The educational intervention consisted of a weeklong module on a WhatsApp group chat
led by a study moderator with daily educational modules consisting of educational text,
audio messages, visual aids, and a summary video at the end of each day recapping the key
takeaways from the daily module. Similar to the questionnaire, the educational module
was created by experts in the field of atopic dermatitis and simplified to be accessible at a
middle-school reading level. All documents were translated and back-translated by native
Spanish speakers to provide accuracy in the translated format. New educational content
was published each day in the group chat at a spread pace between 5:00 PM-10:00 PM
EST. Discussion and questions were encouraged and moderated by the facilitator both
during and outside of these hours. The study moderator was a research fellow on the
study team with 3 years of experience in the clinical and research field of atopic dermatitis.
Three separate educational groups were implemented to see if the group size has an impact
on participation and outcome. Group 1 had 28 participants, Group 2 had 17 participants,
and Group 3 had 10 participants join the study. This content was developed by experts in
the field of atopic dermatitis. Participants were encouraged to ask questions and discuss
among participants. Participants were prompted to reply to specific moderator questions
throughout the daily lessons to track participation. Modules included an introduction
to AD, up-to-date knowledge on the cause of AD, common triggers of AD, pharmaco-
logical and non-pharmacological treatments for AD, dietary considerations, and stress
reduction/psychological impacts of AD.

Descriptive statistics of the surveys were summarized using means and standard devi-
ations for continuous variables and proportions for categorical variables. The differences
between the mean pre-survey, post-survey, and 1-month post-survey were determined
by utilizing a one-way ANOVA. Two sample t-testing was performed to evaluate the
difference in means between pre-survey vs. post-survey, and post-survey vs. 1-month
post-survey. Mean difference and 95% confidence intervals were reported, and statistical
analyses were conducted using SPSS version 27 (IBM, Chicago, IL, USA). The standard
deviation of the response to individual survey questions was also examined to determine
questions participants more frequently scored incorrectly.

Descriptive qualitative methodology was implemented by using standardized ques-
tions meant for individual responses by study participants to promote discussion. Qualita-
tive statistics of the intervention were further collected using thematic analysis. Once the
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WhatsApp modules were finalized, transcripts were read from beginning to end, coded
with themes, and evaluated for common summary points.

3. Results

Descriptive statistics are summarized in Table 1. Most participants in group 1 belonged to
the 18-29 age category and the 30-39 age category. Most of the participants in the groups were
females, had university-level education qualifications, and had a household income of less
than 40,000 USD per year. A one-way ANOVA was performed to compare differences between
the three groups on pre-survey and 1-month post-survey scoring. The analysis revealed there
was no significant difference in health knowledge scoring between groups for both the initial
survey (F(2, 52) = [2.932], p = 0.062) and the final survey (F(2, 31) = [0.022], p = 0.978). A
one-way ANOVA was performed to compare the effect of the educational intervention on
pre-survey, post-survey, and 1-month post-survey scoring. The analysis revealed there was
a significant difference in health knowledge scoring between groups (F(2, 133) = [39.52],
p <0.001). A two-sample t-test was performed and revealed a significant increase (p < 0.001)
in health knowledge between pre-survey (M = 26.51, SD = 3.27) and post-survey (M = 31.57,
SD = 3.22). A two-sample t-test was performed and revealed no significant difference (p = 0.29)
in health knowledge between post-survey (M = 31.57, SD = 3.22) and 1-month post-survey
(M =30.46, SD = 2.99). The percent increase in health knowledge from pre-intervention to
post-intervention was calculated at 14%. The percent decrease in health knowledge from
post-intervention to 1-month post-intervention was 3.2%.

Table 1. Sociodemographic variables.

Partici _
Variables articipants (n = 55)

1 (%)
Age (years)
18-29 19 (34.5)
30-39 19 (34.5)
4049 13 (23.6)
50-59 4(74)
Gender
Male 8 (14.5)
Female 47 (85.5)
Race
White 5(9.1)
Hispanic/Latino 46 (83.6)
Other 4(7.3)
Highest level of education
Primary 3(5.5)
Middle school 4(7.2)
High school 16 (29.1)
University 26 (47.3)
Postgraduate 6(10.9)
Household income per year
Less than USD 40,000 38 (69.2)
40,001-60,000 USD 11 (20.0)
60,001-100,000 USD 3 (5.4)
Over 100,000 USD 1(1.8)
Missing 2 (3.6)

The average health knowledge scores obtained by participants on the pre-survey,
post-survey, and post-one-month survey are summarized in Tables 2 and 3.
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Table 2. Differences between the pre-survey score and post- survey score among all 55 participants.

Pre-Survey Score Post-Survey Score Mean Difference (95% CI)
Mean (SD) Mean (SD) (Post-Survey Score—Pre-Survey Score)
26.5 (3.27) 31.6 (3.22) 51(3.3,6.9)

CIL: confidence interval; SD: Standard deviation. Difference between mean scores were assessed using two
samples t-test.

Table 3. Differences between the post-survey score and post-one-month-survey score among all 55

participants.
Post-Survey Score 1 Month Post-Survey Score Mean Difference (95% CI)
Mean (SD) Mean (SD) (Post-Survey Score—Pre-Survey Score)
31.6 (3.22) 30.4(2.99) 1.2(-0.79, 3.19)

CI: confidence interval; SD: Standard deviation. Difference between mean scores were assessed using two samples
t-test. No significant difference determined (p = 0.29).

Standard deviations of individual survey questions were also examined to deter-
mine which questions were most frequently incorrectly answered to determine topics
for future clinical education. The questions with the largest disparity in answer choices
(SD = 0.45-0.50) were “Bleach and oatmeal baths are not helpful in treating eczema”, “Topi-
cal antihistamines work great for itch in atopic dermatitis”, “When applying the treatments
on your skin, the back and front of your trunk require 67 fingertip units each of cor-
ticosteroid for eczema attacks”, “Children should eliminate foods considered ‘common
allergens’ (eggs, wheat, soy) from their diets”, “Meditation and yoga are not helpful for
symptoms of atopic dermatitis”, and “Wet wrap therapy can be used for periods longer
than 2 weeks at a time”.

When examining socioeconomic factors, reported yearly income demonstrated a
significant difference (p = 0.05) in the baseline knowledge score. Individuals reporting
a yearly income of less than 40,000 USD, 40,001-60,000 USD, 60,001-100,000 USD and
>100,000 USD had an average pre-survey knowledge percent correct of 71.7%, 70.5%, 83.8%,
and 89.2%. respectively. There was a significant difference (p = 0.001) in the percent health
knowledge increase from pre-survey to one-month post-survey across education level
reporting. Middle school education, high school education, university education, and
post-graduate education had a percent health knowledge increase of 17.6%, 14.14%, 10.76%,
and 7.6%, respectively.

Qualitative data about the quality of living with atopic dermatitis were also collected
through the module discussions. Topics and questions that garnished the most participa-
tion and discussion amongst the groups were coded by the facilitator to determine common
themes. Common themes explored include symptoms of depression and reduced quality
of mental health that were frequently reported by participants throughout the module.
For parents of children living with eczema, bullying was a common theme throughout the
schooling of children. Adults living with AD mentioned discrimination from co-workers,
friends, and family in the form of ostracization through several assumptions about their
disease status, including the misconception that the eczema flares were possibly contagious.
Participants even reported stressful interactions with medical providers themselves, men-
tioning that often clinicians not well versed in the atopic dermatitis realm, underestimate
the impact of pruritus on quality of life, and assume that the patients themselves are “ex-
aggerating” or intentionally worsening their exacerbation through itching an otherwise
mild exacerbation. Most participants in the intervention answered in the affirmative when
inquired by the moderator about whether the material presented in each module was new
to them. This revealed an additional common theme found throughout the educational
module, which was the reported lack of exposure to educational AD health knowledge by
prior health professionals, in particular for information regarding non-pharmacological
treatment. During the educational lesson on non-pharmacological treatments, 70% and
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90% of participant respondents mentioned they had never heard of wet-to-dry dressing
therapy and bleach baths as treatment options for AD flares, respectively. A shared theme
through both the anecdotes from parents of children with atopic disease and adults living
with AD was a common misconception from peers that their disease has the potential
to be contagious. The following is both exacerbated and potentially caused by the peer
stigma surrounding the atopic rash: episodes of depression, anxiety, and low self-esteem.
Participants reported incidents where they would selectively isolate themselves from social
gatherings during episodes of exacerbations for fear of judgment from friends, families, and
peers. Anecdotes of ostracization were reported both in school settings for children living
with atopic dermatitis and the lack of employment opportunities in certain fields for adults
living with the condition that was prone to frequent and visually evident exacerbations.

4. Discussion

To our knowledge, this is the first study in the field of dermatology utilizing the
WhatsApp virtual platform to administer an educational intervention. The program found
a 14% increase in AD health knowledge upon completion of the program (p < 0.001). Most
importantly, there was no significant difference found between the health knowledge
survey submitted at program completion and one month after completion, signaling that
health knowledge taught through the course was successfully retained by participants
(p =0.29). As a whole, the results from our study demonstrate that the virtual WhatsApp
platform can be an effective learning tool for patient education in addition to the standard
of care offered to patients.

In addition to the increase in health knowledge, it is important to also recognize
that the material learned through this 14% increase in health knowledge constitutes in-
formation that has the potential to cause a significant beneficial impact on the lives of
people suffering from AD and their families. A theme of lack of knowledge regarding
non-pharmacologic interventions was identified. While both bleach bath and wet-to-dry
techniques are evidence-based practices that have been demonstrated to increase the quality
of life and reduce itch exacerbation in patients living with atopic disease, our qualitative
results showed that this was new material for a large proportion of participants. Not only
were patients interested in learning more about at-home management of atopic dermati-
tis, but a portion of participants started actively implementing elements taught through
the modules over the course of the week and providing feedback to their peers. The
lack of familiarity with issues that otherwise might seem common knowledge by experts
shows that there might be a lack of communication and patient education beyond medical
management in the non-pharmacological treatment of eczema, or possibly even a lack of
specialized education regarding atopic dermatitis and its treatment by health care providers
not frequently exposed to the disease. Several participants who have their AD managed
mainly by primary care providers (PCPs) commented that they, at times, feel the lack of
clinician education and exposure to the more severe cases of AD can be impacting their
overall outcomes.

In addition to receiving the educational material, participants were encouraged to
discuss in the group setting and actively utilized the group chat setting to discuss how each
of the modules was pertinent to life with eczema, paralleling a support group for people to
confide in others living with similar experiences. Through group discussions, participants
confided in each other with a common feeling of isolation in having atopic disease, and
feeling, at best, a lack of empathy and understanding from members of their community
regarding life with AD, and at worst, ostracization and discrimination because of their
disease. One of the positive takeaways from these discussions on themes of depression and
social isolation was that through the group format of WhatsApp, the participants found
comfort in having the ability to discuss, support, and confide in other individuals that have
lived through shared realities, something that a majority of participants have reported not
having access to in their daily life.
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Regarding WhatsApp functionality, patients commented that they had little to no
difficulty accessing the educational modules through group chats, as WhatsApp is a
common platform already utilized in South American countries and through Hispanic
Americans living in the United States. Prior studies have shown that WhatsApp’s ease
of access allows the utilization of the virtual platform for a large portion of the Spanish-
speaking populace, especially elderly populations that might have difficulty utilizing newer
applications such as Zoom [16]. Interestingly, the majority of study participants (69%) were
in the 1840 range, hinting that WhatsApp can be a preferential method of communication
for Hispanic young adults as well compared to other virtual applications. In addition to the
widespread use of WhatsApp in the Hispanic population, the benefits of this application
include its speed and multimedia sharing capabilities including video, images, and audio
in groups while encouraging collaborative discussion [17]. The asynchronous nature of a
WhatsApp group setting also allows individuals working throughout the day to be able to
review the course work at their own pace and be able to recap prior modules, videos, and
audio clips through the streamlined chat settings.

While specialized patient education by experts in dermatitis at dedicated centers
would be the gold standard of AD education, the availability, location of these centers, and
language barriers can make this a difficult prospect for a lot of individuals, particularly
Spanish speakers living in rural settings. With the advent of COVID-19, the pandemic
brought to the forefront the realization that telehealth-based settings can be an effective
method of health utilization both for individuals otherwise not able to physically access it
and for ease of access to participants that would have otherwise had the means to attend
in-person appointments. In addition to reaching a broader audience, a virtual intervention
has the benefit of technically unlimited participant capacity that might otherwise be limited
in physical settings. Additionally, as discussed earlier with the themes of peer ostracization
for atopic disease, being able to discuss it in a private, virtual setting with peers might
improve participation versus an in-person educational setting.

While all individuals were identified as Hispanic through the inclusion portion of
the consent and enrollment process, only 83.6% of all participants selected “Hispanic’ in
the social demographics of the survey, with 16% opting to select “White” and /or ‘Other’.
As the term Hispanic can encompass a wide variety of ethnic cultures and discussions
on race and identity continue to evolve in the U.S., further studies regarding Hispanic
acculturation or assimilation into the host culture, and its impact on atopic burden should
be explored. For discussion purposes, our study has focused on the definition of Hispanic
as both individuals with Spanish-speaking capacity and through the adopted National
Institutes of Health definition as A person descended from Spanish-speaking populations.
People who identify their origin as Hispanic, Latino, or Spanish may be of any race.” This
distinction is important to highlight, as along with the previously mentioned differences
in acculturation, ethnicity and language are not necessarily mutually exclusive, as shown
by new generations of Hispanic-identifying Americans with less exposure to the Spanish
language compared to Hispanic individuals living in predominately Spanish-speaking
countries. This is a sociodemographic factor to consider for future public health studies.

One of the findings we discovered throughout the intervention was that the majority of
respondents that expressed interest in the study (and eventually participated) were women.
While statistical analysis revealed no significant difference between the pre-survey and
post-survey health knowledge scores based on gender, the low power and skew towards
female participants in this study may underestimate possible differences in educational
intervention effectiveness across gender, as prior studies in the realm of atopic dermatitis
have shown data supporting differences in AD treatment adherence among men and
women [18].

5. Conclusions

Overall, this study demonstrated that the utilization of virtual interventions with
elements embedded in a study population’s culture (e.g., common usage of WhatsApp
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in the Hispanic population) can be an effective public health intervention, particularly in
the field of eczema education. Future studies can explore virtual interventions in other
realms of dermatology, including other inflammatory skin diseases. Clinicians can utilize
topics with the largest number of incorrect answers on the post-surveys, such as non-
pharmacological interventions and technical application of topicals, to focus additional
time on patient education. Furthermore, using this virtual intervention, we can extend
beyond examining the knowledge base to assess the impact of educational interventions
on quality-of-life measures, such as sleep, mood, and stress.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/jem12062130/5s1, Open-ended questions intended to promote conversation.

Author Contributions: Conceptualization, methodology, software, validation, investigation, writing—
original draft preparation, and funding acquisition: L.EA. and G.Y.; formal analysis and visualization:
L.FA. and S.C.; supervision and project administration: G.Y.; writing—review and editing and educa-
tional creation: L.EA., M.B,, JM.G., R.V. and G.Y. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was funded by Unrestricted Pfizer, Educational grant number 70015427_FP00006039.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of University of Miami (protocol code
20211169 and date of approval: 17 February 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data used to support the findings of this study are included in
the article. Any additional data requests are advised to contact the corresponding author (luisan-
drade@med.miami.edu).

Conflicts of Interest: G.Y. is advisory board member of Abbvie, Arcutis, BMS, Cara Therapuetics,
GSK. Escient Health, Eli Lilly, Galderma, Kiniksa Pharmaceuticals, LEO Pharma, Novartis, Pfizer,
Pierre Fabre, Regeneron Pharmaceuticals, Inc., Sanofi, TreviTherapeutics, and Vifor; grants/research
funding obtained from Eli Lilly, Kiniksa Pharmaceuticals, LEO Pharma, Novartis, Pfizer, Galderma,
Escient, Sanofi Regeneron, and Celldex; and the investigator of the study was Regeneron Pharmaceu-
ticals, Inc., Sanofi.

References

1. US Census Bureau. Hispanic Heritage Month 2018. 2018. Available online: https://www.census.gov/content/dam/Census/
library/visualizations /2018 /comm /hispanic-fff-2018.pdf (accessed on 5 January 2023).

2. Silverberg, J.I; Hanifin, ].M. Adult eczema prevalence and associations with asthma and other health and demographic factors: A
US population-based study. J. Allergy Clin. Immunol. 2013, 132, 1132-1138. [CrossRef] [PubMed]

3. Borzutzky, A,; Larco, ].I; Luna, P.C.; McElwee, E.M.; Pires, M.C.; Restrepo, M.R,; Saez-De-Ocariz, M.; Sanchez, ]. Atopic Dermatitis
in Latin America: A Roadmap to Address Data Collection, Knowledge Gaps, and Challenges. Dermatitis 2022, 33, S83-S91.
[CrossRef] [PubMed]

4. Escarce, J.J.; Kapur, K. Access to and Quality of Health Care. In Hispanics and the Future of America; Tienda, M., Mitchell, ., Eds.;
National Academies Press (US): Washington, DC, USA, 2006; pp. 410-446.

5.  Spielman, S.; LeBovidge, J.; Timmons, K.; Schneider, L. A Review of Multidisciplinary Interventions in Atopic Dermatitis. J. Clin.
Med. 2015, 4, 1156-1170. [CrossRef] [PubMed]

6. LeBovidge, ].S.; Kelley, S.D.; Lauretti, A.; Bailey, E.P.; Timmons, K.G.; Timmons, A K.; Van Horn, M.; Blakely, L.R.; Schneider, L.C.
Integrating Medical and Psychological Health Care for Children with Atopic Dermatitis. J. Pediatr. Psychol. 2006, 32, 617-625.
[CrossRef] [PubMed]

7.  Faught, J.; Bierl, C.; Barton, B.; Kemp, A. Stress in mothers of young children with eczema. Arch. Dis. Child. 2007, 92, 683-686.
[CrossRef] [PubMed]

8.  Silverberg, ].I; Gelfand, ] M.; Margolis, D.].; Boguniewicz, M.; Fonacier, L.; Grayson, M.H.; Ong, P.Y.; Fuxench, Z.C.; Simpson, E.L.
Atopic Dermatitis in US Adults: From Population to Health Care Utilization. ]. Allergy Clin. Immunol. Pract. 2019, 7, 1524-1532.e2.
[CrossRef] [PubMed]

9.  Wei, W.; Anderson, P; Gadkari, A.; Blackburn, S.; Moon, R.; Piercy, J.; Shinde, S.; Gomez, J.; Ghorayeb, E. Extent and consequences

of inadequate disease control among adults with a history of moderate to severe atopic dermatitis. J. Dermatol. 2017, 45, 150-157.
[CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/jcm12062130/s1
https://www.mdpi.com/article/10.3390/jcm12062130/s1
https://www.census.gov/content/dam/Census/library/visualizations/2018/comm/hispanic-fff-2018.pdf
https://www.census.gov/content/dam/Census/library/visualizations/2018/comm/hispanic-fff-2018.pdf
http://doi.org/10.1016/j.jaci.2013.08.031
http://www.ncbi.nlm.nih.gov/pubmed/24094544
http://doi.org/10.1097/DER.0000000000000904
http://www.ncbi.nlm.nih.gov/pubmed/35648105
http://doi.org/10.3390/jcm4051156
http://www.ncbi.nlm.nih.gov/pubmed/26239470
http://doi.org/10.1093/jpepsy/jsl045
http://www.ncbi.nlm.nih.gov/pubmed/17172630
http://doi.org/10.1136/adc.2006.112268
http://www.ncbi.nlm.nih.gov/pubmed/17412743
http://doi.org/10.1016/j.jaip.2019.01.005
http://www.ncbi.nlm.nih.gov/pubmed/30654197
http://doi.org/10.1111/1346-8138.14116
http://www.ncbi.nlm.nih.gov/pubmed/29131384

J. Clin. Med. 2023, 12, 2130 90f9

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kim, Y.; Blomberg, M.; Rifas-Shiman, S.L.; Camargo, C.A.; Gold, D.R,; Thyssen, J.P; Litonjua, A.A.; Oken, E.; Asgari, M.M.
Racial/Ethnic Differences in Incidence and Persistence of Childhood Atopic Dermatitis. J. Investig. Dermatol. 2019, 139, 827-834.
[CrossRef] [PubMed]

Wan, J.; Oganisian, A.; Spieker, A.J.; Hoffstad, O.J.; Mitra, N.; Margolis, D.J.; Takeshita, J. Racial/Ethnic Variation in Use of
Ambulatory and Emergency Care for Atopic Dermatitis among US Children. |. Investig. Dermatol. 2019, 139, 1906-1913.e1.
[CrossRef] [PubMed]

Heckman, C.J.; Riley, M.; Niu, Z.; Lu, S.E.; Valdes-Rodriguez, R.; Yosipovitch, G. A Single-Arm Pilot of a Web-based Intervention
to Improve Itch-Related Quality of Life. J. Eur. Acad. Dermatol. Venereol. 2022, 36, 108-112. [CrossRef] [PubMed]

Statista Research Department. Use of Mobile Messaging Apps in Brazil 2021. Available online: https://www.statista.com/
statistics /798131 /brazil-use-mobile-messaging-apps/ (accessed on 27 August 2021).

Pereira, A.A.C.; Destro, J.R.; Bernuci, M.P.; Garcia, L.F,; Lucena, T.ER. Effects of a WhatsApp-Delivered Education Intervention
to Enhance Breast Cancer Knowledge in Women: Mixed-Methods Study. JMIR mHealth uHealth 2020, 8, €17430. [CrossRef]
[PubMed]

Omar, M.A; Hasan, S.; Palaian, S.; Mahameed, S. The impact of a self-management educational program coordinated through
WhatsApp on diabetes control. Pharm. Pract. 2020, 18, 1841. [CrossRef]

Haase, K.R.; Cosco, T.; Kervin, L.; Riadi, I.; O’Connell, M.E. Older Adults” Experiences with Using Technology for Socialization
During the COVID-19 Pandemic: Cross-sectional Survey Study. JMIR Aging 2021, 4, €28010. [CrossRef] [PubMed]

Martins, ].C.S.; de Lima, J.B.; Cartaxo, R.O.; Sette-de-Souza, P.H. Use of WhatsApp in Dental Education: A Scoping Review. Med.
Sci. Educ. 2022, 32, 561-567. [CrossRef] [PubMed]

Murota, H.; Takeuchi, S.; Sugaya, M.; Tanioka, M.; Onozuka, D.; Hagihara, A.; Saeki, H.; Imafuku, S.; Abe, M.; Shintani, Y.; et al.
Characterization of socioeconomic status of Japanese patients with atopic dermatitis showing poor medical adherence and
reasons for drug discontinuation. J. Dermatol. Sci. 2015, 79, 279-287. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.jid.2018.10.029
http://www.ncbi.nlm.nih.gov/pubmed/30414911
http://doi.org/10.1016/j.jid.2019.02.024
http://www.ncbi.nlm.nih.gov/pubmed/30878673
http://doi.org/10.1111/jdv.17686
http://www.ncbi.nlm.nih.gov/pubmed/34549834
https://www.statista.com/statistics/798131/brazil-use-mobile-messaging-apps/
https://www.statista.com/statistics/798131/brazil-use-mobile-messaging-apps/
http://doi.org/10.2196/17430
http://www.ncbi.nlm.nih.gov/pubmed/32706726
http://doi.org/10.18549/PharmPract.2020.2.1841
http://doi.org/10.2196/28010
http://www.ncbi.nlm.nih.gov/pubmed/33739929
http://doi.org/10.1007/s40670-022-01520-1
http://www.ncbi.nlm.nih.gov/pubmed/35251765
http://doi.org/10.1016/j.jdermsci.2015.05.010
http://www.ncbi.nlm.nih.gov/pubmed/26255207

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

