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ABSTRACT

While smart mobile health apps that adapt to users’ progressive

individual needs are proliferating, many of them struggle to fulfill

their promises due to an inferior user experience. Understanding

the concerns of real-world users related to those apps, and their

smart components in particular, could help advance the app de-

sign to attract and retain users. In this paper, we target this is-

sue through a preliminary thematic analysis of 120 user reviews

of six smart health apps. We found that accuracy, customizability,

and convenience of data input are primary concerns raised in real-

world user reviews. Many concerns on the smart components are

related to the trust issue of the users towards the apps. However,

several important aspects such as privacy and fairness were rarely

discussed in the reviews. Overall, our study provides insights that

can inspire further investigations to support the design of smart

mobile health apps.

CCS CONCEPTS

•Human-centered computing→ Empirical studies in HCI; •

Applied computing→ Health care information systems.
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1 INTRODUCTION

Mobile health apps are increasingly popular. They help individuals

with numerous types of health-related objectives such as weight

loss, self-management of health problems, and self-diagnosis, to

just name a few. With the growth of the health apps market, there
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are more and more apps integrating some form of smart compo-

nents, leveraging techniques such as machine learning, in order

to offer capabilities of progressively adapting to individual user’s

needs.

However, preliminary research demonstrated that many users

abandon health apps after the initial enthusiasm [8], in part be-

cause the users do not possess confidence in the apps’ ability and

that they are not satisfied with the user experience that they re-

ceive. In particular, smart health apps, although showing great po-

tentials, can present new and unique challenges related to the user

experience design. These challenges are originated partly from the

algorithms that enable the smart capacity, whose performance is

not always accurate or even predictable [2]. If not communicated

appropriately, this problem can discourage the users from contin-

uously using the app. On the other hand, a well designed app con-

veying the adequate information about the smart component, as

well as its corresponding capabilities, can enhance the user expe-

rience. Sufficient user control and feedback can also help improve

the abilities and performance of the smart component [1].

There has been previous studies aimed at (1) understanding user

perceptions and opinions towards apps for a specific health pur-

pose (e.g., [9]) and (2) reviewing the landscape of different kinds

of commercially available health apps (e.g., [6, 7]). However, little

is known about the concerns from the perspectives of real-world

users who interact with smart mobile health apps on a daily ba-

sis, particularly with the smart components that are increasingly

prevalent in those apps. This knowledge is important in advancing

the design, promoting the adoption, and thus fulfilling the poten-

tials and promises of smart health apps.

In this paper, we address this gap by analyzing the users reviews

of popular commercially available smart mobile health apps. Pre-

vious studies have used app user reviews as a proxy to understand

users’ concerns in various types of apps [3, 10, 11]. Through this

analysis, we harvest the overall concerns from real-world users

about the design decisions and capabilities of the apps affecting

the user experience, especially those related to the smart compo-

nent.

In order to reach this research goal, we conducted a thematic

analysis of user reviews to six popularmobile health apps that have

smart components. Our results indicated that real-world users es-

pecially cared about the apps’ accuracy and customizability. Many

factors of users’ opinions are related to the trust issue. However,

some important aspects such as privacy and fairness are rarely dis-

cussed in the user reviews. Our results support future research fo-

cused on advancing the user experience of smart mobile apps.
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2 METHODS

We sampled popularhealthmobile applications (apps) that included

a smart component and analyzed the user reviews of these apps.

We focused on Android apps on the Google Play store because it is

considered as the most popular mobile platform [12]. We sampled

apps according to the following steps. First, the apps are selected

from the Health & Fitness and theMedical categories of the Google

Play store. Second, we collected the apps that hadmore than 10mil-

lion installs to ensure that the analyzed apps had a large user base.

Third, to avoid homogeneous results we included only one app for

each specific health function (e.g., diet coach, step tracking, etc.)

and excluded apps developed by the same company. Finally, we

inspected the main functionalities of each app by installing them

and using them for two weeks, to filter out any apps that did not

have a smart component. We considered a component is “smart”

if it is capable of being personalized and learns from the users’

choices and/or usage history. These steps resulted in the following

six apps that were the focus of further analysis: (1) Google Fit: Ac-

tivity Tracking, (2) Six Pack in 30 Days, (3) Headspace: Meditation

& Sleep, (4) YAZIO Fasting & Food Tracker, (5) WebMD: Symptom

Checker, and (6) Step Tracker – Pedometer.

After selecting the apps, we collected the top 20 user reviews

of each app sorted in the most relevant mode of Google Play store,

resulting in 120 user reviews. We then conducted a thematic analy-

sis [13] of these user reviews to understand users’ concerns related

to the smart components in the apps. Particularly, the two authors

conducted a series of iterative open coding on the user reviews;

each review can be applied with multiple codes. Then in several

extensive meetings, the authors merged and categorized the codes

into higher-level themes with the help of an affinity diagram activ-

ity.

3 RESULTS

We found that users frequently mentioned the smart components

in their reviews. We grouped these concerns in the following cate-

gories and present them in the descending order of frequency each

category appeared in our sample.

Accuracy (mentioned # = 53 times). When users felt that the

app is accurate and can produce the correct information, they gen-

erally had a better experience. For example, a Step Tracker - Pe-

dometer reviewer noted that they like it because “Step counts, time

recording, and calories burned are accurate.” On the flip side, one of

the biggest complaints from the users was the lack of accuracy of

the smart component. Sometimes the complaint was about how

the app miscalculates the data received from the users, such as

the number of steps or the walking distance. Other times the com-

plaint was about how the app failed to record user activities com-

pletely. As an example of the latter case, a user reviewing GoogleFit

mentioned: “It will count my steps when I’m standing still but not

when I’m actually walking. I just lost 90 minutes of logging because

it wouldn’t count my steps.” This inaccuracy also sometimes caused

the users to lose their faith in the app and no longer be able to trust

it. For example, another GoogleFit reviewer detailed this point of

view by saying: “Unreliable and inaccurate tracking. Heart points

disappear all of a sudden. On the day of workout it shows the heart

points, and next day it becomes 0. Not recommended to track your

daily.”

Customizability (# = 38). The users appreciated it when the

apps support users to make changes to the plan or the configura-

tion of the smart component based on their personal preferences.

They wanted not to be stuck with the default recommendation by

the algorithms. They generally thought a more personalized plan

suited more for their health needs and preferred to have control

over the recommendations and suggestions. A Headspace user ex-

plained how the meditation sessions are particularly helpful for

them in part because “being able to choose how long they last is

great.” Predictably, users did not like apps that were not able to

provide them with smart services based on their specific health-

related needs. Apps which failed in this regard sometimes would

become useless for users as they were not able to achieve their per-

sonal health and fitness goals with them. For example, a YAZIO

reviewer mentioned they could not really use the app since they

do not “see an option to change how much you wanted to lose and

how fast.”

Convenience of data input (# = 33). Many users put a great

deal of emphasis on how easy it is for them to use the app with-

out having to invest too much time or manual labour. The most

prominent problem the users mentioned was that the apps were

hard to use and took too much time to just be able to function, to

the point that for some users they were not a really viable option

anymore. Many occurrences of this problem happened with apps

that required the users to fill in very detailed activities and habits,

such as food intake or exercise, manually. For example, a YAZIO

user noted how they are not very inclined to keep using the app

because it is “Too cumbersome to actually track food every day”

Health efficacy (# = 20). Users complimented the apps when-

ever they had a smart component which was able to reliably per-

form the intended health-related functions. For example, the users

of Headspace noted how it helps them “to get to sleep” and “con-

centrate when I need to” by providing good suggestions, sleepcasts,

and programs. Another user of Headspace corroborated the app’s

ability to help users address multiple mental health issues effec-

tively by saying: “Highly recommend for stress, anxiety and focus!

they also address pain, anger management, depression and so much

more.”

Transparencyand clarity (# = 13). The users generally tended

to like the app more when they could figure out the required infor-

mation and understand how the algorithm works without trouble

and could operate the app hustle free. A user explained why they

chose Step tracker- Pedometer app by saying how “it has easy-to-

read charts to help you visualize your progress”. On the other hand,

users tended to complain when they find the app hard to under-

stand, saw the user interface as unclear and confusing, or thought

that they had to put a lot of work into understanding it.

Adaptability (# = 9). The users appreciated the apps that pro-

vided suggestions adapted to the user’s past information and be-

haviors. For example, a Headspace user complimented the app by

stating: “App is smooth to use and allows you to keep track of your

stress, then suggests programs that could help at the moment”. Sim-

ilarly, users tend to like apps that can make changes based on the

feedback given by the users. A user reviewing the Six Pack in 30
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Days app counted its ability to change based on the user’s feed-

back as a positive point by saying “The coach system can adjust the

workouts based on the feedback you give.”

Scientific reliability (# = 6). Users trusted apps more when

they felt that the plans and services provided for them with the

smart component have been built with consultation from health

professionals and/or based on scientific data. These factors make

the users feel that the app is safe and effective to use. A user review-

ing Sixpack in 30 days highlighted this fact bymentioning that they

trust the app because they feel like it gave them a “systematic and

scientific way of reducing your fat and get a tuned body.”

Response time (# = 5). Users made complaints when the

smart component took too long to respond and made the whole

app slow. For example, a reviewer mentioned how they are uncer-

tain about continuing to use YAZIO because for them it “feels slow”.

Perceived “smartness” (# = 4). Users liked the apps that felt

smart to them. Sometimes they mentioned that they can trust the

app’s guidance like a real human professional. For example, a user

noted how much Six Pack in 30 Days feels like a real coach by say-

ing it feels like “You have your virtual trainer with your as if you

are in a gymnasium”. Some users preferred that in case of uncer-

tainty the smart component show themmultiple options instead of

just one; some were upset when it failed to do so. One user noted

this problem when reviewing WebMD by complaining about how

when it is not certain “it doesn’t give you any possible results.”

4 DISCUSSION

Through our analysis, we found that the most frequent concerns

on the smart components of these apps from the real-world users’

perspectives are accuracy, customizability, and convenience of data

input. Together, our results offer the following insights.

First, users tend to focusmore frequently on customizabil-

ity than adaptability in the reviews. In our analysis, we con-

sidered customizability as the ability of the app to give users the

freedom and control of changing the behavior of the smart compo-

nent, while adaptability as the ability of the app to automatically

change its own behavior according to user data input. Our results

indicate that users seem to paymore attention to the ability of gain-

ing control over the app, indicating their awareness, and perhaps

preference, to direct manipulation over full automation. Another

possible explanation is that the user experience of adaptability is

often “seamless”, thus difficult to pinpoint.

Second, there is a noteworthy focus on the trust issue of

the smart components in the reviews, reflected in four codes:

accuracy, health efficacy, transparency and clarity, and sci-

entific reliability. These codes covered about half of all the cod-

ings of the smart component concerns. Jacovi et al. [4] catego-

rized the causes of trust of a user to an AI system as two types:

(1) intrinsic trust that relies on the “observable decision process”

of the AI component and (2) extrinsic trust that relies on empiri-

cal evaluation of performance. Our analysis revealed that users of

smart health apps tend to focus on extrinsic trust (i.e., the accu-

racy, health efficacy, and scientific reliability concerns), rather than

intrinsic trust (i.e., the transparency and clarity concern). Interest-

ingly, the three extrinsic trust concerns demonstrate a direct map-

ping to the Product Performance, Satisfaction with Previous Interac-

tions, and Reputation aspects in Johnson and Grayson’s model [5]

that contributes to the cognitive trust of customers in a service

provider.

Third, in the user reviews we did not find direct discussion

on many other important aspects such as safety, security,

privacy, and fairness. While we do not know exactly why this

is the case, there are several possible explanations. It could well

be due to the reason that the users do not consider these aspects

as important or lack awareness of them. Or, it is because that the

reviews only reflect the opinions of the users who are willing to

use the apps and have accepted the possible risks related to these

aspects. Further study is needed to investigate these factors.

Limitations and future work. Our study was constricted to

only six apps among themany available health apps, so the general-

izability of our findings could be limited and future investigations

are required. Related, all of the reviews were from Android users;

although other mobile platforms share many of the same apps, fur-

ther research is needed to explore user opinions on other platforms.

Further, we only used reviews to gather the user opinions, so we

were not able to fully understand the users’ perceptions, especially

those who did not leave reviews; we plan to address this issue in

the future through methods such as interviews and user studies.

5 CONCLUSION

In this paper,we conducted a thematic analysis on 120 user reviews

of six mobile health apps that include a smart component to under-

stand the most prominent concerns from the real-world users’ per-

spectives. Our findings indicate that user reviews of these apps are

frequently focused on their smart components; particularly, accu-

racy, customizability, and convenience of data input are the primary

concerns. While many user reviews are focused on the trust rela-

tionship between the users and the app, very few touched other

aspects such as privacy and fairness. These findings will inspire

further investigations towards guidelines that support the design

of smart mobile health apps to fully achieve their potentials.
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