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Abstract
This study measured the parents’ experience after using a mobile health (mHealth) app based upon interface design,
readability, and effectiveness in order to discuss possible behavior change and weight management to prevent childhood
obesity. A mixed method approach using the system usability scale and semi-structured interviews in two phases that
occurred over a period of 6 consecutive weeks were undertaken. Six families (n = 12) were recruited, with having one
obese child as the primary inclusion criteria. The study findings were classified into three different aspects, namely
usability assessment, usability score result, and parents’ preference which demonstrated diversified experiences regard-
ing two versions of the app. Prioritizing the second version in respect to its user-friendly interface, behavior change, and
health information, participants suggested necessary amendments to operate the app straightforwardly. The most signif-
icant result has identified an inadequate concentration on user (parents’) engagement from the development to the
refinement of an mHealth app. Hence, childhood weight management has progressively intensified parental awareness
through the intervention of mHealth. Further research should take into account determining the reciprocal relation
between user experiences and user engagement to explore the nature of effectiveness of an mHealth app.
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The prevention of childhood obesity is an urgent public health
concern of the twenty-first century and continues threatening
the health and well-being of children in developing as well as
developed countries (Ogden et al. 2015; Popkin and Doak
1998; Sahoo et al. 2015). World Health Organization (WHO
2017) has defined obesity as Babnormal or excessive fat accu-
mulation where body mass index is greater than or equal 30
that presents a risk to health.^ Describing the excessiveness,
the Center for Disease Control and Prevention (2017) has
outlined that the prevalence of childhood obesity among
school-going children (aged 6–11 years old) are nearly 19%
around the world. To take the edge off, the health information
technology offers new and innovative state-of-the-art

approaches such as telemedicine, electronic health (eHealth),
mobile health (mHealth), online health forums, and text mes-
saging services (Dietz et al. 2015; Finney Rutten et al. 2012;
Oh et al. 2015) in childhood weight management.

However, a growing consensus recognized that the
mechanism of childhood obesity is diverse (Sahoo et al.
2015). Concomitantly, King and colleagues (King et al.
2018) proposed that childhood obesity-related apps will
not be sufficing to overcome this health challenge
singlehandedly. Despite the noticeable role of parents in
children’s weight management, commercial health promo-
tion apps have insignificantly targeted parents’ contribu-
tion by far (Curtis et al. 2015).

There has been a lack of studies in the development of a
standardized design process to boost user engagement with
mHealth apps (Schnall et al. 2016). It seems to be no compel-
ling reason to argue that commercial app design process has
been overlooked engaging the parents in improving interfaces
to accelerate the social practices. Addressing the limitations,
this study aimed at exploring the usability (using system us-
ability scale) and user preference (measured through parents’
experiences) of a nutrition education–based mHealth app
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TreCLifeStyle intervention to contribute in childhood weight
management.

mHealth apps offer a range of attributes for supporting
health behavior change such as Bzero-geography feature^
(Tate et al. 2013) (p. 407) which means to deliver and receive
the service directly to the families regardless of locations
(Curtis et al. 2015). However, the primary healthcare
service–oriented technologies for childhood obesity manage-
ment mainly consider electronic medical records as an adju-
vant to public health surveillance system (Flood et al. 2015).
This approach has made a few obstructions for healthcare
providers including uncertain sustainability and colossal time
investment (Avis et al. 2016). Moreover, how the provider-
driven decision indifferent end-user engagement and experi-
ence inmHealth design process has received almost no serious
attention.

It is now well documented that mHealth apps regarding
childhood weight management should be explored
(Schoffman et al. 2013). A noticeable consensus among
researchers demonstrated that mHealth apps based upon
weight management will sustain longer when it comes to
ensuring parental engagement (Curtis et al. 2015; Hingle
et al. 2010), to considering associated personal and exter-
nal factors during interface design. In line with that ap-
proach, current study put spotlight on parents of obese
child who might intensify self-management in respect to
sedentary behaviors and daily dietary habit of family mem-
bers. How parental engagement in design process can play
a crucial role to develop a scalable mHealth interface is the
utmost preference of this study.

Material and Methods

Research Design and Analysis This study adopted mixed
method research design to identify the perspectives and re-
quirements of grassroot-level beneficiaries. Mixed method ap-
proach, also considered as a rigorous method, is effective to
provide a deeper meaning of the phenomenon due to the po-
tentiality of achieving both qualitative and quantitative dimen-
sion. Thus, the approach helped us to develop a broader un-
derstanding of mHealth usage in childhood obesity preven-
tion. Participants underwent a semi-structured interview in-
cluding questions about interface preference, dietary behavior,
and user experience. Among other commonly used qualitative
techniques (e.g., focus group discussion), semi-structured in-
terview is more convenient to collect in-depth data from indi-
vidual level. Considering study duration and other relevant
resources, we found semi-structured interview as a best
matched tool for this study. A Bsystem usability scale (SUS)
ideal format^ (Brooke 1996, 2013; Lewis and Sauro 2018)
was used to comprehend the usability of the mHealth app.
SUS is well established in measuring usability of an interface.

It consists of ten predefined questions (Brooke 2013) such as
BI would like to use TreCLifeStyle app often,^ BTreCLifeStyle
app is useless and complex,^ and BTreCLifeStyle app is easy
to use^ following a Likert scale (Allen and Seaman 2007). In
the field of health information technology, usability signifies
the effectiveness, efficiency, and satisfaction of the interface in
a specified context of use (Bevan et al. 2015) while many
people correlate the concept solely with Bease of use^ of a
product (Lowry et al. 2013). The study adopted thematic anal-
ysis (Braun et al. 2014) for qualitative data analysis, and quan-
titative data was guided by narrative analysis (Cortazzi 2014).
Thus, the overall analysis of a process was followed by
Bmixing^ and/or Bcombining^ qualitative and quantitative da-
ta into a single study to provide richer data interpretations
(Johnson et al. 2007).

Theoretical Framework Guiding the Study Theories and
models implemented in healthcare system (e.g., seden-
tary lifestyle, unhealthy diet, weight management) have
guided researchers to construct intervention framework
in order to explore behavior change (Curtis et al. 2015).
Moreover, these models provided an integrated set of
activities to translate theory into practice (S. Michie
et al. 2011). Despite evoking outcomes, majority of
these models have identified as static in structure
(Michie et al. 2014). Research subsequently demonstrat-
ed the incoherence and incomprehensiveness together
with a lack of consideration of the context in which a
behavior happened and the explicit process of change in
a model. Therefore, this study adopted stage of change
theory also recognized as transtheoretical model (TTM)
(Fernandez et al. 2016; Prochaska and Velicer 1997) to
conceptualize the process of intentional behavior change
(whether it happened or not). This study has observed
five stages (precontemplation—not ready, contempla-
tion—getting ready, preparation—ready, action—current
Baction,^ maintenance—monitoring) of the change steps
following the TTM. The TTM can be applied to a va-
riety of behaviors, populations, and settings (e.g., treat-
ment settings, prevention, and policy-making settings).
While previous approaches in health promotion have
spotlighted on biological influences in behavior (Sallis
et al. 2015), the TTM incorporates decision-making pro-
cess of individuals that is likely to be effective that is
called intentional change (DiClemente 2015). Moreover,
the TTM represented an extensive explanation of
evidence-based behavior change intention.

Intervention Process and Detail Activities of the Study The
intervention of the TreCLifeStyle app has went through a
step-by-step process, and the activities that have been under-
taken in the study are presented in a tabulation format
(Table 1).
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Step 1: meeting preuse of the app

& Brief interview about children and habits related to
the diet.

& Questionnaire BLa Dieta Mediterranea^ (the
Mediterranean diet).

& Questionnaire about stage of behavior change.
& Questionnaire about intention to use.

Step 2: meeting post-use appA

& Brief interview about children and habits related to
the diet.

& Questionnaire BLa Dieta Mediterranea^ (the
Mediterranean diet).

& SUS on appA.
& Questionnaire about stage of behavior change.
& Questionnaire about intention to use.

Step 3: meeting post-use appB

& Questionnaire BDettagli su Dieta Mediterranea^ (de-
tails of the Mediterranean diet).

& SUS on appB.
& Questionnaire about stage of behavior change.
& Questionnaire about intention to use.
& Final interview on the app TreCLifeStyle (compari-

son between both appA and appB) in their daily life.

Participants The study site was in three rural areas of Trentino
province, Italy (Grumo, Gardolo, and Riva del Garda), and

two families were selected from each place. Participants were
recruited from six single parent families who had one obese
(BMI 85th–94th percentile) child through a convenience sam-
pling method. Six parents (five females, one male) of six
overweight children (two female, four male; mean age
8.83 years; SD 2.13) were selected and contacted with the help
of enlisted pediatricians of a local organization named
Fondazione Bruno Kessler (FBK), Trento. Twelve partici-
pants (n = 12) including parents and the overweight child
(Table 2) were agreed to participate in the study. Initially, we
informed the participants by phone call and fixed an interview
schedule at their convenient. All the interviews have under-
taken at participant’s home. Interviews were initiated by re-
searchers from FBK, and a written informed consent was col-
lected from the parents.

Data Collection Data collection followed a close-ended ques-
tionnaire survey, system usability scale (SUS), and semi-
structured interviews in two phases that lasted for six consec-
utive weeks and occurred between April and June 2016. Each
interview was audio recorded and lasted for 20–30 min.

Table 1 Activities of the study

Task Duration Description Research activities

t0 1 h Meeting with pediatricians and parents in order to give
them the trial material (smartphones, pedometers)

1. Parent’s signature on the agreement
2. Questionnaire on the Mediterranean diet
3. Interview on behavior change stage (BCS)

t1 3 weeks Trial of the web and mobile app v.1* 1. UX questionnaire through the app: one question a day for 10 days

t2 1 h Meeting between researchers and parents to compile the
questionnaires (pediatricians’ presence not needed);
release of v.2*

1. Questionnaire on the Mediterranean diet
2. UX questionnaire SUS (for mobile app and web)
3. Interview on behavior change stage (BCS)

t3 3 weeks Trial of the web and mobile app v.2* 1. UX questionnaire through the app: one question a day for 10 days

t4 1 h Meeting between researchers and parents to compile the
questionnaires (pediatricians’ presence not needed)

1. Case studies and more complex questionnaire on theMediterranean diet
2. UX questionnaire SUS (for mobile app and web)
3. Case studies on behavior change stage (BCS)

t5 6 weeks Voluntary use of the app (users can choose which version) Any questionnaire: users receive motivational and contextual messages

t6 1 h Final meeting with parents and pediatricians Final interviews on the app TreCLifeStyle (comparison between appA
and appB) in their daily life during the pilot study

v.1 (appA) = through the app, you can choose the meal without specifying the quantity. No information about calories. v.2 (appB) = through the app, you
can specify meals and condiments. User can specify the portion and receive information on calories. The app gives daily and weekly statistics on the
calories

Table 2 Participant details

Participant Age Sex appA user appB user

TL001 6 M TL001 + mother TL001 + mother

TL002 10 M TL002 + mother TL002 + mother

TL003 11 F TL003 + father TL003 + father

TL004 7 F TL004 + mother TL004 + mother

TL005 8 M TL005 + mother TL005 + mother

TL006 11 M TL006 + mother TL006 + mother

8.83 (Mean age)
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Interviews and SUS questionnaires were completed in Italian
language. Due to the language barrier, interviews were trans-
lated by a research assistant. The authors were aware of any
kind of data misinterpretation; thus, the translated documents
were re-checked for reliability by a professional translator.

Results

The study findings have been demonstrated through three in-
terconnected thematic areas, namely usability assessment, us-
ability score result, and parents’ preference—derived from a
rigorous analysis of field data. Usability assessment talked
about the usage pattern of the TreCLifeStyle app; usability
score result incorporated usability score to determine the ap-
propriateness of the app, and parents’ preference dealt with
end-user’s experience regarding the app sustainability that
discussed below.

Usability Assessment The study developed a usability assess-
ment poll comprising of specific questions underlined on the
possible influence of the TreCLifeStyle app in respondents’
everyday life. The evaluation was followed a scoring scale
from 1 to 5, where 1 demonstrates the Blowest influence^
and 5 implies the Bhighest influence.^ Field data explained
that the most influenced participants were TL004 and TL006
whereas TL001 has confronted more operational issues of the
app in different circumstances. Concerning the influence on
dietary inquiries, TL001, TL003, and TL005 demonstrated
inconsistency and the others have faced insignificant difficul-
ties (Fig. 1).

Likewise, family food habit has been changed in each sit-
uation, and members were enthusiastic to partake in using the
TreCLifeStyle app. Therefore, the participants get used to and

became comfortable with modern innovative technologies
which indicated a positive user acceptance. As a result, most
of the respondents became self-dependent and ended up with
relatively a distant contact with the pediatricians. Children
accustomed to the jawbone bracelet (activity tracker) regularly
to achieve the daily 10K-step goal. This activity tracker turned
into a pulling in and intriguing instrument for them.

The study resulted a positive intention in behavior change
among participants, and the impact of the app was analogous
to each family. Majority of the families have scored over 15%
while putting opinions on usability of the app (Fig. 2). Despite
a positive impact of the app, two families (TL001 and TL003)
scored slightly low compared with others that stipulates a
dissatisfaction.

The study participants (both parents and children) reported
regularly in respect to the food intake task by using the app.
Since the parents were the main user of the app, they were
involved in the reporting task and getting feedback. On the
other hand, the children were using the jawbone bracelet to
maintain everyday step goal. The overall stages of change
were determined through the physical activity tracker, usage
frequency, user engagement, and motivation level of the par-
ticipants (Fig. 3).

A major finding was the constancy of participants in track-
ing daily meals. However, the interaction with the app has
been abated significantly (mean number of meals inserted
decreased from 2.79 to 0.44 per day) while the participants
were asked to use the app electively.

Usability Score Result The SUS score especially accounts for
measuring usability, learnability, reliability, and validity of an
app interface. Moreover, it represents an integrated measure-
ment of the overall usability of the system (Bangor et al. 2008;
Bevan 1995). The manifestation of SUS score follows a

Fig. 1 Usability assessment
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systematic approach. Each question should be converted into
a new score ranging from 0 to 4. The aggregated scores need
to multiply by 2.5 to acquire the general estimation of SUS
(Brooke 1996). The scores that have a place from 0 (zero) to
100 do not denote the percentages, nevertheless ought to be
considered as a percentile positioning. For example, SUS

score 68 out of 100 represents the score that is at the 68th
percentile in lieu of 68%. The SUS is neither a diagnosis nor
an intention to tell about specific problems of the interface, yet
it gives red (negative) or green (positive) signal to know how
badly the usability needs to improve. Brook explained if a
system score under 68 has probable serious problem with
the interface usability which should be addressed further
(Brooke 1996). Inversely, the system scored > 68 would be
considered above average (Kortum and Sorber 2015) and
more likely on right track. The score 80.3 or above stands
for people who will use the interface without hesitation and
will recommend to their friends.

To quantify the interface usability of the TreCLifeStyle
app, this study developed a questionnaire following the
Bideal^ format of digital equipment corporation (Arntzen
et al. 1995) comprises of ten questions. It was tested in two
phases for version A and version B independently. Even
though a dominant part of the questionnaire concentrated on
usability of the interface, some essential questions especially
demonstrated the experiences of end-users. The scale set up 1

Fig. 3 Participants position in change stage

Fig. 2 Usability result
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to 5 score to gauge the data where 1 signified Bstrongly
disagree^ and 5 apprised Bstrongly agree.^

In both cases, a substantive status of the interface usability
was displayed. The average SUSmean score was above 90 for
appA and appB where the standard deviation was 3.6 (Figs. 4
and 5). The data appeared to suggest that each version had
potential usability and gained user satisfaction. This result is
considered as a compelling outcome of the user interfaces.

We observed that the usability score extended progressive-
ly in the second phase. For instance, the mean increased point
for TL003, TL004, and TL005was 7.5 (SD 2.5), and themean
score decreased for TL002 and TL006 was 2.5 points. Only
TL001 remained consistent in both phases. Family of TL002
was still in the primary learning stage to use the appB in an
effective manner. To clarify the downtrend, TL002 expressed,
the interface of appAwas straightforward to use whereas the
second version (appB) contains a lot more information. On the
other hand, the user TL006 deemed differently that appB is
considerably more user-friendly and informative; yet it took a
bit more time to learn properly. She added that, in contrast
with both apps, appB is substantially user-friendly to under-
stand even though it has some sophisticated features. Along
with a huge amount of data generation and relatively compli-
cated operating system, appB somewhat has created difficul-
ties to comprehend the interfaces thoroughly.

Parents’ Preference This section of the article has demonstrat-
ed the deterministic approach of end-users regarding the app.
At the end of the piloting phase, participants were asked to use
the TreCLifeStyle app (either appA or appB) voluntarily for
the following 6 weeks. We found a diversified opinion from
parents which was considered as first-hand user experience.
The majority of parents have preferred appB to appA and
shared their experience accordingly.

The statistics appeared in appB regarding nutrient balance
and calories were convenient to the mother of TL001.
According to her, appB gave access to add new meal and

different food items. She found this version simpler and faster
than appA.

The mother of child (TL002) said that her son is excited
about the jawbone bracelet and became curious to see the
daily footsteps in mobile phone. Since the appB showed daily
footsteps along with some other features, the child become
interested to use it regularly.

The father of third child (TL003) deemed that appB is more
comfortable and direct. However, he faced some difficulties in
adding different food items such as pasta and Bfagioli^
(beans), since these food items were not enlisted. He sug-
gested to add insalata russa, tortel di patate (typical Italian
food) to make the food item more comprehensive.

The mother of TL004 liked the refined functionalities of
appB such as portions, statistics, and feedback. She agreed
that appB was motivative, easy to use, and needs no tutorial
to operate. In addition, the icons and functionalities were co-
herent and interactive. The visualization feature of the con-
sumed calories was interesting to her; however, she found that
appB is relatively time-consuming in terms of Bfood weight^
option.

Parents have faced challenges to synchronize the activity
tracker with a real-time data. Hence, the children used to lose
the tracker when they go for some physical activities. These
challenges need for further attention. The mother of TL005
was using the app and teaching the child how to use it prop-
erly. She expressed two interesting features regarding appB
that assist her to determine the preference, for example, to take
control over family eating habits and to see the nutrient statis-
tics with appB.

The mother of TL006 was happy to see the calories and
portions of her child’s everyday meal. She pointed that appB is
relatively easier to know how much calorie the child is consum-
ing in each meal and how much is missing. This family was one
of the frequent app users, and the mother kept following the
record on a regular basis. She added that the activity tracker
and energy intake interface amazed them most to be motivated.

Fig. 4 Usability score result of phase 01: appA

Fig. 5 Usability score result of phase 02: appB
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Discussion

The study findings imply that participants have shown contin-
uous interest to use the app delightfully even if they did not
receive any incentives. Data collected in relation to prefer-
ences of the app features demonstrates that usability of a prod-
uct plays an imperative role to shape user experiences. We
argue that usability of a system and user experience depends
on each other. For example, version A had fewer objects in
comparison with version B, and parents (users) get less oppor-
tunity to accumulate all records they needed to upload into the
database. Consequently, the user experience asserts appAwith
an inadequate satisfaction and preference and drives them to-
wards version B in most cases. Our observation validates the
view that end-users consciously choose appB not only be-
cause of modified and user-friendly interfaces, but also be-
cause the fulfillment of missing requirements in appA was a
coherent motive. In addition, the usability assessment result
demonstrates that the context of current usability status leads
to a sustainable idea for mHealth app designers.

Due to the inconsistent effect of large-scale mHealth projects
that have been observed in previous studies (Aranda-Jan et al.
2014), communication technologies and mobility of informa-
tion in healthcare have attracted the attention of practitioners,
academic researchers, and policymakers globally (Free et al.
2013; Leslie et al. 2011; Steinhubl et al. 2015; Waegemann
2010). There has been an inconclusive debate about participant
(mainly parents) engagement during mHealth app design and
interventions to establish health indicators (Kohl et al. 2013).
Concomitantly, the existing accounts have significantly failed
to represent an adequate evidence on high-quality usability
evaluation (Singh et al. 2016). Our study undertook a rigorous
usability evaluation through a viable empirical data presentation
that identifies the magnitude of user (parents) engagement in
app design and intervention process. Therefore, on logical
grounds, there is compelling reason to argue that the usability
assessment tool, under the phrase Bsafety-enhanced design^ of
the study, demonstrates a progressive impact on end-users’ dai-
ly food habit and physical activities.

Together with three basic queries regarding academic contri-
bution, our study has deepened the mHealth research periphery.
Firstly,what is known about the topic?Nutrition and diet apps are
offering the possibility of delivering behavior change interven-
tions. However, the engagement of theoretical framework based
on nutrition education within primary care interventions is still
inadequate. Secondly, what does our study add? To our knowl-
edge, none of the previous research accumulates parental role in
behavior change and user-centered design to raise awareness on
eating behavior and sedentary lifestyle together. The study signif-
icantly demonstrated that interactive interface (e.g., regular phys-
ical activities) is more effective than exclusively providing train-
ing and disseminating health-related information. Finally, what
are the implications? The user’ experience might be supportive

in the development of a user-friendly interface for intuitive inter-
action between the service providers and the service receivers.

This study has several limitations that must be acknowl-
edged. First, the app is limited to a particular healthcare-based
service. Second, participants were selected by the organization
with the help of pediatricians who seemed reluctant to say
something that might be considered too obvious.

Conclusion

With the contribution of a multidisciplinary team in the develop-
ment of interfaces and incorporating contemporary healthy life-
style guidelinemakes the appmore compatible and congruent for
study participants. Distinguished feedback from the parents re-
garding food intake, behavior monitoring, and information pro-
vision highlighted a significant advance over the functionality of
the app. The most weighty finding emerged from this study is to
ensure user engagement inmHealth app design. It can be a viable
way to secure and maximize the effectiveness of an app. Our
findings also determine the influences of parents' awareness of
and motivation to change children's healthy lifestyle behaviors.

We are about to face a highly digitally skillful generation
with an improved technological expertise in hand (Ben-Zeev
et al. 2014). The future communities with a full range of capa-
bility to adopt the advanced level of sophisticated technologies
could increase the potential impact on mHealth interventions.
This is, therefore, a definite need to raise questions about the
nature of effectiveness of a mHealth app in respect to compre-
hend the reciprocity between user experiences, and user en-
gagement. Further researchmay emphasis on a validated model
of user engagment while prototyping the app. Thus, the service
providers would get insight into which pertinent aspects can
draw parents attention and encourage towards a sustainable
use of the app. Finally this study highlights the interactivity,
novelty, and tailoring of app content as a considerable way to
help increase parents and family's engagement with the app.
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