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Abstract
Mobile applications (apps) have been increasingly utilized to access the latest and abundant information related to genetics/
genomics for resources, risk assessments, and individualized recommendations. Nevertheless, the number and quality of the
current apps in genetics/genomics remain unknown. Thus, in this review, we aimed to identify existing genetic/genomic
apps, summarize their characteristics, and examine their quality. A systematic search of genetics/genomics apps was
conducted on Apple Store and Google Play. We adapted a validated evaluation scale, Mobile App Rating Scale (MARS), to
examine the quality of genetics/genomics apps. Eighty-eight genetics/genomics apps, with the cost ranging from free to
$49.99, formed the final sample. Findings showed that the majority of the apps had reference/resource as a feature (95.5%),
had health professional students as the target audience (86.4%), and did not focus on specific diseases (78.5%). Only 21.6%
of the apps were developed by reliable or authoritative agencies, and the apps’ overall quality was slightly above average
based on the criteria of the MARS. Therefore, while genetics/genomics mobile apps might be useful resources, their quality
still needs improvement, especially with respect to the credibility and evidence-based items of app information as well as the
customization items of app engagement; caution must be taken when using those apps.

Introduction

Global smart phone usage has increased tremendously in
recent years. As of 2016, there was an estimate of
140 billion mobile application (or app) downloads via
Apple Store [1] and almost 65 billion mobile app down-
loads through Google Play (Android) [2]. A 2012 nation-
wide survey showed that approximately one-fifth of
American mobile phone users had downloaded a health-
related app [3], and such prevalence may have increased to
58% which was found in a more recent study in 2015 [4].

Currently, the mobile health industry is only loosely and
ambiguously regulated by authorities, such as the Food and

Drug Administration (FDA) in the United States [5, 6],
Medical Devices Directive (MDD) of the European Union
[7–9], and Medicines and Healthcare products Regulatory
Agency (MHRA) in the United Kingdom [9, 10]. In addi-
tion to the regulation concern, common faults of apps
include poor aesthetics, inaccurate content and information,
fluctuating or spotty functionality, and an inability to
engage users [11].

There are three levels of mobile health apps in the
United States [6]. Level 1 health apps are marketed as
medical devices, such as apps that can help determine if a
patient’s mole is cancerous [12], which require formal
FDA review and approval before marketing and dis-
semination. Level 2 apps are “wellness” apps (e.g., food
tracking, step counters, and lifestyle coaches). Because
those apps are not life-threatening, FDA approval is not
needed [6]. Level 3 apps encompass all the apps that are
neither Level 1 nor Level 2, and they are exempt from the
FDA approval. Some of the apps could be medical devices
but are not marketed as life-saving avenues and/or med-
ical devices [6].

An app regulation system also takes place in Europe.
Apps considered as medical devices (e.g., those used in
medical diagnosis or treatment) must pass the conformity
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assessment and obtain a “Conformité Européenne” (CE)
marking. Such apps are regulated by the MDD of the
European Union and MHRA in the United Kingdom
[7–10]. Criticism, however, has risen in regards to the
possibly obscure definition of a medical device and the
insufficient lists of the apps with the CE marking released
by the authorities. Furthermore, there is a disagreement in
the regulations for health apps that are not categorized as
medical devices [10].

With the completion of the Human Genome Project in
2003 [13], genomics became a rapidly evolving field with
new advances in genetic testing and information every year.
Mobile apps are increasingly utilized for accessing latest
and abundant information related to genomics. Functions
and benefits of genetics and genomics mobile apps include
educational resources, risk assessments for diseases, and
individualized recommendations [14–17]. While research-
ers have evaluated mobile apps addressing health topics,
such as cancer [18], diabetes [19, 20], depression [21], and
physical activity [22], the number and quality of existing
apps in genetics and genomics remain unknown. Moreover,
along with the insufficient regulations by the authorities
(e.g., the FDA, MDD, and MHRA), potential problems with
those apps may include inaccurate information, unreliable
references and resources, misguided genetic test results, and
inappropriate genetic algorithm calculations for risks of
various diseases. To maximize the benefits and minimize
the potential risks arising from genetics and genomics apps,
in this systematic review, we sought to examine the number,
characteristics, and quality of existing mobile apps in
genetics and genomics.

Materials and methods

Apps search and screening

We utilized a systematic review framework [23] for the app
searching and screening as well as data extraction and
coding. To ensure a comprehensive inclusion of all mobile
apps in genetics and genomics, we included both Apple and
Android apps—the major app platforms—by searching
apps on both Apple Store and Google Play until October 14,
2017. Figure 1 indicates the app search, screening, and
selection process. Specifically, we screened genetics and
genomics mobile apps in three steps. In step one, we sear-
ched apps using the keywords: “gene,” “genes,” “genetic,”
“genetics,” “genome,” “genomic,” “genomics,” “family
history,” and “family health history.” In step two, we then
screened the apps for duplicates, relevance, and languages.
We also assessed the eligibility of the apps based on the
inclusion and exclusion criteria through the initial screening
by reviewing their description before downloading and via

the second screening for the subsequent downloaded apps.
The inclusion criteria were apps focused on genetics or
genomics, with applied or clinical context, and in English.
The exclusion criteria included: (1) apps that outlined
conference programs; (2) apps that advertised and/or pro-
vided scientific journals and books; (3) apps focusing on
animals or plants; (4) non-genetics/genomics focused apps;
(5) apps without medical or clinical applications; (6) apps
from private companies which required an uploaded genetic
profile in order to gain access; (7) apps designed for only
high school students (determined based on the app
descriptions); and (8) non-English apps. Moreover, some
apps had both a free version with basic features and a paid
version with full features; in such cases, we reviewed the
paid version for this study. In the last step, we downloaded
the apps to examine potential issues with workability, such
as if apps would crash while downloading and lack of
compatibility with the current operation systems. For
instance, at the time of the app search, Apple Inc. devices
used the iOS mobile operating system version 11 (iOS 11).
Some apps that were created earlier were not compatible
with iOS 11 preventing us from downloading and/or
opening the apps. In such cases, we excluded those apps.

Data extraction and coding

We extracted and examined the app data in terms of their
characteristics, including the name, version, developer, type
of developer (e.g., commercial/private company, university/
hospital based, professional organization, government, and
non-governmental organization [NGO]), operating system
(i.e., iPhone, iPad, and/or Android), app description, app
features (e.g., characterized as reference/resource, clinical
tool, gaming, avenue for lifestyle change recommendations,
provision of genetic test results, and quizzing), technical
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Fig. 1 App search, screening, and selection procedure
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aspects (e.g., requiring web access to function, permitting
password protection, and allowing sharing on social media
such as Facebook, Twitter, or an app community), whether
or not the app focuses on a specific disease, target audience,
customer rating, and cost. The data were mainly based on
the descriptions provided in the apps (e.g., apps description
included their target audiences and app features).

Quality of apps: the Mobile App Rating Scale (MARS)

We adapted the MARS to examine the quality of the apps
included in this study (Supplementary Appendix 1) [24].
The MARS is a well-known, validated scale developed by
the researchers at Queensland University of Technology in
Australia to measure the quality of mobile health apps. The

MARS has four categories: app classification, objective app
quality, subjective app quality, and app specific items
[11, 24, 25]. To be consistent with past studies [11, 25] and
to assess the quality of apps objectively, this study included
two categories from the MARS: app classification
and objective app quality. The app classification elicited
descriptive information of the apps, such as the type of
developer, target audience, and cost, which are summarized
in Table 1. The objective app quality scale (MARS score)
measures the quality of apps using four scales (i.e.,
engagement, functionality, aesthetics, and information) with
19 five-point items, each scoring from one to five.

The engagement scale, measuring the extent to which the
apps are fun, interesting, interactive, and appropriate for the
target audience, consists of five items: entertainment,

Table 1 Descriptive statistics of
the main characteristics of the
genetics/genomics apps

Characteristic Category n/Mean
(SD)

%/Range

Type of developer App created by commercial/private companies or
individuals

49 55.7%

App created by universities or hospitals 12 13.6%

App created by non-governmental organizations 3 3.4%

App created by government 2 2.3%

App created by professional organizations 2 2.3%

Insufficient information/not mentioned presented in
the app content/unknown

20 22.7%

Operating system iPad 57 64.8%

iPhone 52 59.1%

Android 47 53.4%

App feature(s) Reference/resource 84 95.5%

Clinical tool 16 18.2%

Gaming 11 12.5%

Lifestyle change recommendations 8 9.1%

Provision of genetic test results 6 6.8%

Quizzing 6 6.8%

Technical aspects of app Needing web access to function 85 96.6%

Permitting password protection 22 25.0%

Allowing sharing on Facebook/Twitter/having an app
community

16 18.2%

Focus on specific
disease

Yes 20 22.7%

No 68 78.5%

Target audience(s) Health professional students 76 86.4%

Health professionals/researchers/medical
professionals

49 55.7%

General population 31 35.2%

Patients 9 10.2%

Parents 2 2.3%

Customer ratinga 4.0 (0.5) 3.0–5.0

Cost $2.18
(7.85)

$0–$49.99

aOnly 54 apps (61.4%) had customer ratings
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interest, customization, interactivity, and target group. The
four items in the functionality scale, designed to assess the
user-friendliness of the apps and app functions, are perfor-
mance, ease of use, navigation, and gestural design. There
are three items in the aesthetics scale: layout, graphics, and
visual appeal, which examine the degree to which the apps
are aesthetically pleasing. Information scale, assessing the
accuracy, credibility, quality, and quantity of the app
information, consists of seven items: accuracy of app
description, goals, quality of information, quantity of
information, visual information, credibility, and evidence
base. Each scale score is computed using the mean of the
item scores (ranging from one to five).

The overall MARS score is the average of the four scale
scores (i.e., engagement score, functionality score, aesthetics
score, and information score). The range of the MARS score
is also from one to five, with a higher score representing
better app quality. Two authors of this manuscript (D.T. &
Y.L.Y.) independently assessed all apps for the interrater
reliability of the MARS score. We examined the interrater
reliability using the Intraclass correlation coefficient (ICC)
through two-way random-effects model, which was com-
monly used in past studies for assessing the interrater
reliability of the MARS score [26–28]. The ICC was 0.91
indicating an excellent interrater reliability. Moreover, the
two authors (D.T. & Y.L.Y.) discussed any disagreement for
the MARS score rating and reached the consensus.

Results

We identified 1294 relevant apps; of which, 616 were from
Apple, and 678 were from Android. After the screening for
duplicates, relevance, languages, and eligibility criteria,
1180 apps were excluded. We downloaded the remaining
114 apps on iPhone, iPad, and/or Android devices. Twenty-
six apps were excluded due to lack of workability. For
example, some apps could not be opened after download
(e.g., MyGene), and several apps were not updated to the
latest iOS systems on Apple Stores (e.g., Genesys Dys-
morphology Database, My Cancer Genome, and Know:
BRCA). The final sample included in this review consisted
of 88 genetics/genomics apps (Fig. 1).

Characteristics of the included genetics/genomics
apps

Table 1 shows the summary and main characteristics of the
included genetics/genomics apps. Supplementary Table S1,
which was based on the MARS shown in Supplementary
Appendix 1, contains detailed information of the apps, such
as the name, developer, type of developer, operating sys-
tem, brief description, app features, technical aspects,

specific disease focus, target audience, customer rating, and
cost for both the basic and upgraded versions.

Of the total 88 genetics/genomics apps, slightly more
than half (n= 49; 55.7%) were created by commercial/pri-
vate companies or individuals. Less than a quarter of the
apps were created by reliable or authoritative agencies,
including universities or hospitals (n= 12; 13.6%), NGOs
(n= 3; 3.4%), professional organizations such as the
American College of Medical Genetics and Genomics
(ACMG) (n= 2; 2.3%), and government agencies such as
the National Institute of Health (NIH) and Centers for
Disease Control and Prevention (CDC) (n= 2; 2.3%). Most
apps were applicable on multiple platforms, including
iPad (n= 57; 64.8%), iPhone (n= 52; 59.1%), and Android
(n= 47; 53.4%).

There were six types of features for genetics/genomics
apps: reference/resource, clinical tool, gaming, lifestyle
change recommendations, provision of genetic test results,
and quizzing. Twenty-eight apps (31.8%) had two types of
features, and 11 apps (12.5%) included more than two
features. Reference or resource was an app feature in a
majority of the genetics/genomics apps (n= 84; 95.5%).
Those reference or resource apps included general infor-
mation and/or tutorial regarding genetics, genetic testing,
specific genetic disorders, and others. For example, an app
titled Baby’s First Test, created by the Genetic Alliance,
serves as a reference or resource app for various audiences,
such as the general public, health professionals, health
professional students, and parents, to provide a quick
reference guide for newborn screening information. In
addition to the reference/resource apps, 16 apps (18.2%)
were designed as clinical tools to provide clinical diagnosis,
assist in clinical decision-making, develop treatment algo-
rithms for genetic diseases, perform pedigree analysis, and
conduct risk assessment for health professionals. For
example, the app Face2Gene can detect phenotypes from
facial pictures and further evaluate and compare phenoty-
pical variations for facial dysmorphology disorders. More-
over, gaming was a feature for 11 apps (12.5%). For
example, Cootie Genetics!, an interactive app developed by
the University of Arizona Biotech Project, helps health
professional students and the general public learn about
basic genetics concepts such as the Mendelian laws of
inheritance in the form of a game. Some apps (n= 8; 9.1%),
which were often linked to direct-to-consumer (DTC)
genetic test kits, were intended to provide lifestyle change
recommendations mainly for the general public. Geno-
mapp: Squeeze your DNA, for instance, is a commercial
app, which provided lifestyle suggestions based on the
genetic test results from three DTC genetic testing compa-
nies (i.e., 23andme, Decodeme, and Navigenics). Few apps
(n= 6; 6.8%) included the provision of genetic test results
as an app’s function. For example, Invitae Corporation
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developed Invitae Family History Tool to provide a plat-
form for genetic test orders and reports for testing results.
Additionally, six apps (6.8%) had quizzing as an app fea-
ture. For instance, Gene Tutor is a genetics quizzing and
reference app designed for students taking the course
“Molecular and Mendelian Genetics” at Columbia
University.

Regarding the technical functions (i.e., requiring web
access to function, password protection, sharing to social
media—mainly Facebook and Twitter), almost one-third of
the apps (n= 32; 36.4%) had multiple technical functions.
Moreover, the majority of the apps (n= 85; 96.6%)
required a web access to function. Only approximately one
quarter of the apps (n= 22; 25.0%) had protective features
like password protection. Some apps (n= 16; 18.2%) had a
social network function allowing users to share messages on
Facebook/Twitter or an app community. For example,
customers, who use Framingham CRP Score – Reynold’s
Risk, could share their risks of cardiovascular disorders on
Twitter with others.

Less than a quarter of the apps (n= 20; 22.7%) focused
on specific chronic or genetic disorders. The targeted
chronic disorders included cancer (n= 7), familial
hypercholesterolemia (n= 1), cardiovascular disease (n=
1), reproductive health (n= 1), and chronic obstructive
pulmonary disease (n= 1). For example, myRisk, developed
by the Myriad Genetics, Inc, focuses on eight hereditary
cancers (i.e., breast, colorectal, ovarian, endometrial, gas-
tric, pancreatic, melanoma, and prostate cancer). For those
apps targeting genetic disorders, they addressed cystic
fibrosis (n= 1), Prader Willi (n= 1), Amyloidosis (n= 1),
Alzheimer’s disorder (n= 1), inborn errors of metabolism
(n= 1), intellectual disability disorders (n= 1), and other
rare genetic disorders (n= 3). For instance, the Cold Spring
Harbor Laboratory developed Gene Screen, which focuses
on recessive genetic diseases among the Ashkenazi Jewish
population, as a reference/resource app for health profes-
sionals, students, and researchers.

Almost three quarters of the genetics/genomics apps had
multiple target audiences (n= 60; 68.2%). Most of the apps
were for health professional students (n= 76; 86.4%). For
instance, a commercial company created Genetics 101 by
GoLearningBus which is a reference for basic genetic
concepts for health professional students. Furthermore,
more than half of the genetics/genomics apps aimed to
reach health professionals, researchers, or medical profes-
sionals (n= 49; 55.7%). As an example, Genetic Counsel-
ing Aids, an app developed by Greenwood Genetic Center,
is an educational reference app for genetic counselors,
educators, and other genetic healthcare professionals for
patient education and student instruction. Some genetics/
genomics apps target patients (n= 9; 10.2%). For example,
TapGenes Family Health History, developed by TapGenes

Inc., is an interactive app that could allow patients to save
their family health history information to discuss with
physicians during a medical appointment. The target
population for several apps (n= 31; 35.2%) was the general
population. Atlantic Health System developed My Family
Health History app, for instance, to provide an online portal
system for lay people to personally record their family
health history, calculate genetic risks for chronic diseases
such as diabetes, breast cancer, and colon cancer, and access
genomics educational resources. Only two (2.3%) apps
were for parents. As an example, Prader Willi World, a
resource and reference app for parents of children with
Prader Willi, allows parents to connect with each other and
share app content on Facebook and Twitter.

The customer ratings, which were scored by the genetics/
genomics app users on Apple Store or Google Play, provide
information about the popularity, strengths, and weaknesses
of the apps. Over one-third of the apps (n= 34; 38.6%) did
not have a customer rating due to the lack of an adequate
number of reviewers. The other apps (n= 54; 61.4%) had
an average customer rating of 4.0/5.0 (range= 3.0–5.0).
Regarding the cost for the genetics/genomics apps, the price
ranged from free to $49.99. The apps with the highest cost
($49.99) were Genetic Counseling Aids and PediaGene:
AAP (full version). Most of the apps were free; 66 apps
(75.0%) were completely free, and 8 apps (9.1%) had a free
basic version and charged more for a full version ($2.99–
$49.99).

MARS ratings

The Supplementary Table S2 outlines the MARS scores for
the 88 genetics/genomics apps. As each scale of the MARS
(i.e., engagement, functionality, aesthetics, and information)
was scored using a five-point scale, a score of one would
mean inadequate app quality, while a score of five repre-
sents excellent app quality. Table 2 shows the means,
standard deviations, minimums, and maximums of the
MARS ratings. The average MARS score for all included
apps in our study was 3.78 (SD= 0.58), ranging from 2.42
to 4.79, which was slightly above the average based on the
MARS criteria [5, 27]. The top apps with the five highest
MARS scores were My Genetics Compass (4.79/5.00),
Prader Willi World (4.78/5.00), Invitae Family History Tool
(4.75/5.00), Power of Minus Ten - Cells and Genetics (4.64/
5.00), Gene Tutor (4.63/5.00), and DNA Play (4.63/5.00).
Conversely, the apps that had the five lowest MARS scores
were Genetic Disorder (2.42/5.00), All about Genes and
Genetics (2.73/5.00), Genetics (2.73/5.00), GenCode (2.85/
5.00), AP Biology Hardy-Weinberg Spreadsheet Tutorial
(2.86/5.00), and Genome Genius (2.88/5.00).

We used the four scale scores (i.e., engagement score,
functionality score, aesthetics score, and information score),
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each ranging from one to five, to calculate the MARS
scores. The average engagement score for all reviewed apps
was 3.69 (SD= 0.81) with a range of 2.20–5.00, indicating
slightly above average in this aspect. The item scores of
engagement from the lowest to the highest were as follows:
customization (2.43/5.00), entertainment (3.91/5.00), inter-
est (3.98/5.00), interactivity (3.99/5.00), and target group
(4.15/5.00). Moreover, the average functionality score for
the reviewed apps was 4.14 (SD= 0.66) ranging from 2.75
to 5.00, suggesting good app functionality overall. The
scores for the functionality items, listed from the lowest to
highest, were app performance (4.01/5.00), gestural design
(4.11/5.00), ease of use (4.17/5.00), and navigation setting
(4.25/5.00). Additionally, the average aesthetics score for
the apps was 3.70 (SD= 0.85) ranging from 1.33 to 5.00,
with the item scores of 3.43/5.00, 3.52/5.00, and 4.14/5.00
for visual appeal, graphics, layout, respectively. Lastly, the
average app information score was 3.61 (SD= 0.68) ran-
ging from 1.40 to 4.80, and its average item scores were
2.08/5.00 for evidence base, 2.66/5.00 for credibility, 3.57/
5.00 for quality of information, 3.62/5.00 for quantity of
information, 4.16/5.00 for accuracy, 4.17/5.00 for visual
information, and 4.29/5.00 for goal setting.

Discussion

To the best of our knowledge, this is the first study that
aimed to identify the existing genetics/genomics apps and
further evaluate their quality using the MARS. As the first
in this area of research, we thoroughly described the char-
acteristics of the genetics/genomics apps to provide a better
understanding of their features and functions. This topic is
important for health professionals in the genomics field as
various professional organizations and researchers recom-
mend health professionals to acquire the latest genomic
information by using information technologies [29–31]. For
example, the National Coalition for Health Professional
Education in Genetics (NCHPEG) has developed a specific
genetics core competency for health professionals for
incorporating the use of information technology [15].
According to the NCHPEG’s core competency 2.4, health
professionals are encouraged to “use information

technology to obtain credible, current information about
genetics” [15; paragraph 2.4]. Apps are one of the important
avenues. Of note, this study is also useful for researchers,
the lay public, and health professional students, as they may
be genetics/genomics app current or potential users, those
who work with clients who are genetics/genomics app
users, and those who are interested in app studies.

Our study has several important implications. Although
there were 88 genetics/genomics apps, only about a quarter
of the evaluated apps were developed by credible or
authoritative entities, such as universities, hospitals, pro-
fessional organizations, government, and NGOs. In addi-
tion, because of the inadequate number of reviewers, over
one-third of the genetics/genomics apps did not have a
customer rating. Lack of customer rating may prevent future
app users from evaluating or reviewing the apps prior to
downloading. Caution must be taken for both health pro-
fessionals and consumers when using those apps.

While the majority of the apps served as references or
resources (i.e., providing general genetics/genomics infor-
mation and/or tutorials), some apps provided lifestyle
recommendations to the general public, mostly based on the
DTC genetic test results. Specifically, using integrated
schemes and algorithms, those apps could provide an
interpretation of genetic test results and then offer perso-
nalized recommendations regarding nutrition and physical
activity. Nevertheless, although those apps have the
potential to promote healthy behaviors based on genetic
information, the accuracy and evidence of their recom-
mendations are unclear. Therefore, it is important to engage
geneticists and genetic counselors to access the app users’
medical records to verify the genetic testing results and
relevant recommendations as well as provide genetic
counseling and necessary education.

The average MARS score was 3.78 out of five for all 88
genetics/genomics apps reviewed in this study. The overall
quality of the apps was only slightly above average, sug-
gesting a possible need for improvements. Specifically,
while the functionality score was overall adequate among
the apps, the app information scale had the lowest score
among the four MARS scales. A potential explanation may
be the low scores of the evidence-based item, which sug-
gested that the app had not been trialed/tested and/or that

Table 2 Descriptive statistics of
the MARS ratings of the 88
genetics/genomics apps

Mean Standard deviation Minimum Maximum

App engagement score 3.69 0.81 2.20 5.00

App functionality score 4.14 0.66 2.75 5.00

App aesthetics score 3.70 0.85 1.33 5.00

App information score 3.61 0.68 1.40 4.80

Overall MARS score 3.78 0.58 2.42 4.79

MARS Mobile App Rating Scale
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the results had not been published in scientific journals.
Another issue associated with the low app information score
may be the inadequate credibility (i.e., uncertainty of the
trustworthiness of the source). As such, healthcare profes-
sionals should examine genetics/genomics apps thoroughly
when using them, especially for the apps that have clinical
implications. Authoritative agencies, such as the FDA,
MDD, and MHRA, can also ensure the credibility and
evidence-based verification of the genetics/genomics apps
through the development and implementations of relevant
regulations and guidelines.

Similar to the overall MARS score, the average app
engagement score for all the reviewed genetics/genomics
apps was merely slightly above average (3.69 out of five
points). Although four of the five items (i.e., entertainment,
interest, interactivity, and target group) yielded adequate
scores, app customization had a fairly low score (2.43 out of
five points). This finding suggests that the genetics/geno-
mics apps generally had insufficient settings for the users to
adjust their preferred features, such as sound and notifica-
tions. Poor engagement design might discourage the users
to utilize those apps frequently, which might jeopardize the
purpose of the genetics/genomics apps. Thus, apps should
contain a wider range of setting options for users to modify
the apps based on their needs and preferences. In addition,
the aesthetics score was also only slightly above average
(3.70 out of five), particularly in graphics and visual appeal
items. Therefore, more appealing, aesthetic genetics/geno-
mics apps with improved resolution, color, style, memor-
ability, and professionalism of the graphics and visual
design may need to be developed to engage users in the
future.

There are four main limitations in this study. First,
because apps are constantly updating, it is possible that
some of the included genetics/genomics apps have changed
their names and/or were no longer available on Apple Store
or Google Play. Second, we considered only apps in Eng-
lish. Thus, there may be some non-English genetics/geno-
mics apps that were not in this review. Third, we included
apps from Apple and Android systems in this review, as
these are the two largest operating systems for apps.
However, there may be a few other genetics/genomics apps
on Amazon and Windows platforms. Fourth, the MARS
does not include a question/item that specifically assesses
the citations or references for the app content. As this
information can help evaluate the quality of the app infor-
mation, such measure should be included in future research
and review.

Despite the limitations, this study holds several strengths.
In particular, this is the first study, to the best of our
knowledge, to identify the existing genetics/genomics apps
and summarize their characteristics. Our search was exten-
sive by including apps from both Apple and Android as

well as both paid and unpaid apps. We found 88 available
genetics/genomics apps and summarized their character-
istics. The majority of the apps (1) did not have reliable or
authoritative agencies as developers, such as universities or
hospitals, (2) had Apple based operating system, (3) had
reference/resource as an app feature, (4) required a web
access to function, (5) did not focus on specific diseases,
and (6) targeted health professional students as their audi-
ence. Furthermore, and most importantly, beyond merely
presenting the characteristics of the genetics/genomics apps,
each app’s quality was evaluated using a validated scale—
MARS. We found that the quality of the genetics/genomics
apps overall still has much room for improvement, espe-
cially in the credibility and evidence-based items of app
information as well as the customization items of app
engagement. Accordingly, genetics/genomics apps might
provide a promising avenue to genetics/genomics resources
as well as health promotion and clinical tools. Due to the
concerns regarding the quality of the apps overall, however,
caution must be taken for researchers, health professionals
and students, and the lay public when using those apps.
Moreover, refining the existing genetics/genomics apps and
creating new ones with a higher quality is strongly needed
to fulfill the purposes of those apps and better serve the
users.
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