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Background. Mobile health (mHealth) interventions hold promise in assisting older adults to meet physical activity (PA)
guidelines. Yet, little is known about how older adults perceive using smartphones to enhance their PA. This study explored older
adults’ experiences with the “My Health Plan” mHealth intervention and examined which person-level factors were associated
with adherence. Methods. Forty older adults (52.5% female, mean age: 72.6 years) were instructed to use the My Health Plan
application, which provided up to six stretch- and strengthening exercises per day and to wear a Fitbit Charge activity monitor for
seven consecutive days. Person-level factors (e.g., gender and age) and psychosocial factors (e.g., intention and motivation) were
assessed using a questionnaire. Afterwards, semistructured interviews were conducted to gather participants’ experiences with the
application and Fitbit. Deductive thematic analysis (qualitative data) and regression analyses (quantitative data) were conducted.
Results. Key themes emerging from the interviews were (1) smartphone notifications (including timing and number) and carrying
the smartphone throughout the day, (2) suggested stretch- and strengthening exercises, (3) providing feedback, (4) experiences
with Fitbit, and (5) overall suggestions for improving the application and mHealth interventions. Overall, participants reported
positive experiences with the application and Fitbit. Being male, having higher baseline PA, lower anxiety, and greater ability to
participate in social roles and activities were related to increased engagement with the proposed exercises. Conclusions. This study
provides valuable insights to optimize future mHealth interventions tailored to older adults’ specific needs, aligning with their
perceptions of the digital transformation in health promotion.

1. Introduction

Regular physical activity (PA) is essential for healthy aging [1],
yet many older adults worldwide are increasingly physically
inactive [2, 3], putting them at risk of chronic diseases,
functional and cognitive declines, and premature mortality
[4-12]. The PA guidelines for older adults recommend at least
150 to 300 minutes of moderate-to-vigorous physical activity
(MVPA) per week, including balance, coordination, and
muscle strengthening exercises at least three days per week
[13]. However, adherence to these guidelines, especially

regarding multicomponent PA, is often lacking among older
adults [14]. Encouraging PA among older adults is however
crucial for healthy aging, with behavior change interventions
playing a significant role in this effort [15, 16].

mHealth interventions, using smartphones [17], offer
widespread accessibility, real-time engagement, and potential
for personalization (i.e., tailored to individuals’ needs). Their
cost-effectiveness and ability to continuously monitor be-
havior contribute to their efficacy in promoting behavior
change. Therefore, mHealth has emerged as an impactful tool
for health promotion, offering advantages over traditional
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interventions that often struggle to achieve behavior change.
Moreover, the potential to collect real-time data during
mHealth interventions helps overcoming traditional chal-
lenges, such as recall bias, by utilizing objective measures (e.g.,
Fitbit) instead of relying on participants’ memory-based
self-reports [18-20]. Previous research demonstrated that
using smartphones and wearable activity trackers in mHealth
interventions can increase PA in older adults [21]. With the
expanding use of digital technologies among older adults
worldwide, including in Flanders (Belgium) [22, 23], there is
a growing potential for integrating digital tools for PA pro-
motion in older populations. Moreover, previous research has
confirmed the effectiveness of mHealth interventions in older
adults, although these effects are often short-term [24-26].
Extending the use of mHealth interventions beyond the in-
tervention period could potentially sustain these health effects
over time. Tailoring mHealth interventions to the specific
needs and preferences of older adults can facilitate their
continued use as they return to their regular routines. While
previous research has explored the features older adults prefer
in mHealth interventions and provided recommendations for
development [27], it remains unclear how older adults per-
ceive such interventions. Understanding their experiences
with digitalization in the context of their daily lives and their
willingness to use smartphones to enhance their PA is es-
sential. Addressing this gap can significantly improve the
development of mHealth interventions that meet older adults’
needs and align with their perception of the ongoing digital
transformation in health promotion.

mHealth interventions offer a practical and accessible
way to encourage and guide older adults in reaching the PA
guidelines. By integrating PA suggestions (i.e., stretch- and
strengthening exercises) into mHealth applications, poten-
tial barriers related to traditional interventions can be
addressed, making it easier for older adults to incorporate
PA into their daily lives. Furthermore, exploring person-
level (ie., gender and age) and psychosocial factors (i.e.,
intention and motivation) can potentially influence in-
dividuals’ reactions and perceptions towards these PA
suggestions and provide valuable insights into how older
adults perceive PA suggestions in mHealth interventions.
Tailoring digital health applications to the unique needs of
older adults based on these factors supports a more per-
sonalized approach to increasing PA and addresses potential
barriers related to mHealth interventions in this population.

The aim of the current exploratory mixed methods study
is twofold. The first aim is to gain insight into older adults’
experiences towards mHealth interventions, using the My
Health Plan mHealth application as a case study. The second
aim is to examine whether specific person-level and psy-
chosocial factors of older adults are linked to performing the
PA suggestions.

2. Materials and Methods

2.1. Participants. Between February and June 2021, older
adults (65+) were recruited through convenience sampling
(e.g., flyers and social media) and snowball sampling. Ex-
clusion criteria were (a) impaired cognition (i.e., diagnosed

Health & Social Care in the Community

with dementia or other cognitive diseases), (b) severe im-
pairment of vision and/or hearing, (c) impaired physical
health (i.e., not able to walk 100 m), (d) impaired fine motor
skills hindering smartphone usage, (e) insufficient knowl-
edge of the Dutch language, (f) not living independently,
and (g) fear of going outside due to COVID-19
circumstances.

2.2. Procedures. Participants were visited twice at home
(Supplementary file 1). During the first visit, participants
provided informed consent, completed an intake ques-
tionnaire, and received instructions for the seven-day
measurement period. The following day, the measurement
period started, during which participants received notifi-
cations on their smartphone through a smartphone appli-
cation (i.e., My Health Plan) including short stretch- and
strengthening exercises, with a maximum of six notifica-
tions/day. Participants without a compatible smartphone
(Android 7.0 or lower) were provided with a Motorola One
Macro smartphone (Android 9.0). Additionally, participants
wore a Fitbit Charge 2 activity monitor throughout the
measurement period to measure their daily steps.

During the second visit, measurement materials were
reassembled, and participants underwent a semistructured
interview to share their experiences with the My Health Plan
application and Fitbit. Ethical approval was obtained from the
Ghent University Hospital Ethics Committee (BC-08803).

2.3. Measures

2.3.1. Intake Questionnaire. The intake questionnaire in-
cluded four parts. The first part gathered information on
gender, age, BMI, educational level, main occupation before
retirement, marital status, and familiarity with smartphone
use. The second part included the International Physical
Activity Questionnaire, short form (IPAQ-SF) [28], to assess
baseline PA levels. The third part assessed psychosocial
determinants of PA (Supplementary file 2), including in-
tention (1 item), self-efficacy (5 items), motivation (6 items),
outcome expectancies (5 items), risk perception (5 items),
and the degree of PA self-monitoring in daily life (3 items).
This part consisted of 25 items in total, each assessed on a 5-
point Likert scale (except intention), validated by an expert
panel [29]. The fourth part included the PROMIS-29 Profile
v2.0 (Dutch-Flemish v2.01), assessing physical function,
anxiety, depression, fatigue, sleep disturbance, ability to
participate in social roles and activities, pain interference,
and pain intensity [30].

2.3.2. My Health Plan Application. The My Health Plan
application (Supplementary file 3) was initially developed at
the Department of Information Technology at Ghent Uni-
versity. For this study, S.C. modified the application to better
suit older adults, including a simple and uncomplicated
design with minimal interfaces. Large font styles and clear
colors were incorporated to enhance visibility and accessi-
bility. The main screen displayed participants’ daily step
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count, while another interface contained participants’ per-
sonal information (e.g., name and gender) and various
settings allowing customization of notification time window
(i.e., participants could customize the start and end time of
the notifications, ensuring a minimum of ten hours between
both). Notifications (i.e., PA suggestions), containing
stretch- and strengthening exercises, were sent throughout
the day, offering 8 stretching exercises (i.e., calves, back and
side, back of thighs, hip, front of thighs, shoulders and neck,
back, and chest) and 6 muscle-strengthening exercises (i.e.,
shoulder, back, arm and shoulder, abs, thigh, and calf
muscles) alternately. These exercises were triggered based on
participants’ current number of steps, with a preestablished
daily step goal of 8000 steps set for each participant [31].
Participants’ step count was evaluated every hour by the My
Health Plan application, and if they were not on track to
meet the daily step goal, the application prompted a PA
suggestion (i.e., stretching or strengthening exercise). In
cases where participants had injuries or physical complaints
(e.g., shoulder pain), this could be specified in the settings to
prevent the suggestion of exercises targeting that area. The
exercises included step-by-step instructions and images
[32, 33]. When receiving a notification, participants could
choose to perform or skip the suggested exercise. If they
chose not to perform the exercise, they were asked to provide
teedback by answering three questions: (1) “Why did you
choose not to perform the exercise?” with 11 predefined
reasons (Supplementary file 4), (2) a rating (1 to 5 stars) for
the timing of the suggestion, and (3) a rating (1 to 5 stars) for
the suggested activity.

2.3.3. Fitbit Charge 2. To capture participants’ daily steps,
the Fitbit Charge 2 was worn at the nondominant wrist. The
validity of the Fitbit Charge 2 in assessing steps in free-living
conditions in older adults has been established [34]. Par-
ticipants were instructed to wear the Fitbit throughout the
entire measurement period, excluding water-based activi-
ties. The Fitbit was connected to Google Fit, which trans-
ferred Fitbit data (e.g., step count) to the My Health Plan
application, triggering notifications based on participants’
step count and progress towards the daily step goal.

2.3.4.  Semistructured Interviews. Semistructured face-
to-face interviews were conducted with all participants to
explore their overall impressions of the My Health Plan
application and the use of the Fitbit Charge 2. All interview
questions can be found in Supplementary file 5. The in-
terviews, conducted by three trained researchers, involved
one researcher paired with one participant. Interviews were
audio recorded (mean duration: 8.18 minutes, SD: 3.29) and
transcribed verbatim, resulting in a 74-page document using
Calibri font, size 11.

2.4. Analyses. Descriptive statistics were used to describe
participants’ baseline characteristics and the extent of usage
of the My Health Plan application. To examine the first
research question, qualitative data were thematically

analyzed using NVivo 12 software package (QSR In-
ternational). All interviews were analyzed by one researcher
(I.M.), with results discussed with two other researchers
(D.V.D. and ]J.L.) in case of uncertainties. Initially, interview
transcriptions were read twice to become familiar with the
data, and a coding tree was developed before the coding
process. The coding involved a deductive, line-by-line ap-
proach, with adjustments made to the initial coding tree if
needed. To examine the second research question, SPSS
Statistics for Windows version 29 (IBM Corp) was used.
Univariate logistic regressions were performed using gen-
eralized estimating equations, accounting for the nested
structure of notifications within days and within subjects.
The dependent variable was the performance of the exercises
(1 =performed exercise; 0=nonperformed exercise, in-
cluding notifications responded with nonperformance of the
exercises or ignored), with personal characteristics (age,
gender, BMI, familiarity with smartphone-use, educational
level, and baseline PA) and psychosocial factors (intention,
motivation, self-eﬁﬁcacy, outcome expectancies, risk per-
ception, self-monitoring, and all PROMIS items) as pre-
dictors. Second, univariate linear regressions were
performed with the percentage of performed exercises as the
dependent variable and the personal characteristics and
psychosocial factors as predictors. The percentage of per-
formed exercises was calculated by dividing the total number
of performed exercises by the number of received notifi-
cations. P <0.05 was considered as statistically significant
and 95% confidence intervals were also reported.

3. Results

3.1. Descriptive Statistics. Forty older adults completed the
seven-day measurement period. Descriptive statistics can be
found in Table 1.

3.2. My Health Plan Application: Notifications. During the
study, a total of 429 notifications were sent. Among these,
142 notifications (33.1%) remained unanswered, providing
no further information, while 287 (66.9%) were responded
by the participants. From these responses, participants re-
ported engaging in the suggested exercises 273 times
(95.1%). Only 14 times (4.9%) participants indicated that the
exercise was not performed, with feedback provided 13 times
(92.9%) (Supplementary file 4). Reasons for not performing
the exercise included “I don’t have time to do the recom-
mended activity” (5/13), “I was doing something else at the
moment of recommendation” (5/13), “I chose another ac-
tivity” (1/13), “I don’t feel mentally well enough to perform the
recommended activity” (1/13), and “I already planned to do
something else (which is not a PA)” (1/13).

Nine participants did not receive any notifications and
were excluded from the quantitative analyses. The majority
of these participants were male (7/9, 78%), 70 years or older
(6/9, 67%), married or living together (8/9, 89%), highly
educated (5/9, 56%), and familiar with a smartphone (6/9,
67%), and their mean daily step counts per day was lower
than 8000 (5/9, 44%).
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TaBLE 1: Descriptive statistics of the study sample.

Values (n=40)
21 (52.5)
72.6 (5.6), 65-83
26.6 (3.7), 19.8-35.3
28 (70.0)

Characteristics

Female, n (%)

Age in years, mean (SD), range

BMI, mean (SD), range

Nontertiary education, n (%)

Main occupation before retirement
Household, n (%) 3 (7.5)

Blue collar worker?®, n (%) 10 (25.0)
White collar worker®, n (%) 25 (62.5)
Other®, n (%) 2 (5.0)
Marital status
Single, n (%) 2 (5.0)
Married or living together, n (%) 29 (72.5)
Divorced, n (%) 3 (7.5)
Widow/widower, n (%) 6 (15.0)
Familiar with smartphone use, #n (%) 25 (62.5)

Using their own smartphone, n (%) 12 (30)
Steps per day, mean (SD) 8317.9 (3518.8)

2Self-employed and workers. "Employee, education, executives, free pro-
fessions, and officer. “‘Unemployed, disabled, and other.

Two participants never reacted on their received noti-
fications. Both participants were male, aged 67 and 71 years
old, married or living together, and lower educated, and one
of them was familiar with using a smartphone, while the
other was not, and both of them were quite active (i.e., an
average of more than 9000 steps per day).

Three participants had no Fitbit data, but the My Health
Plan application used the smartphone’s accelerometer data
when Fitbit data were missing. So, these participants still
received notifications.

3.3. Semistructured Interviews. The main themes that
emerged from the semistructured interviews were (1)
smartphone notifications, (2) suggested exercises, (3) pro-
viding feedback, (4) experiences with Fitbit Charge 2, and (5)
overall suggestions for improvement of the My Health Plan
application and mHealth interventions in general.

3.3.1. Smartphone Notifications. Overall, participants were
positive about receiving exercises through a smartphone
application (Figure 1). Participants indicated that receiving
notifications for being reminded to do some exercises was
good (n=22), and that it was easy (n=2), educational
(n=2), and convenient that a smartphone provided the
exercises (n=2). Furthermore, it was mentioned that there
probably was no other alternative method to provide the
exercises (n=7), and they had to get used to it (n=2).

(a) Timing of Notifications. The majority of participants
indicated they liked the randomness of the notifi-
cations (n=23). It was also mentioned that the
timing was good (n=17). A few participants in-
dicated it was not always feasible to answer the
notifications (n=8), and that there was a rapid
succession of notifications (n =4). Eight participants
would like more personalization of the notifications’
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timing. Specific preferences included avoiding noon
(n=6) and favoring notifications in the morning
(n=3).

(b) Number of Notifications. Participants indicated that
the quantity of notifications was good (n=16),
enough (n =4), or not enough (n =4) (Table 2). Most
participants were positive about the number of
notifications, and only one participant found it too
high. Fifteen participants indicated they would like
to personalize the number of notifications (i.e.,
different number/day depending on their calendar).

(c) Keeping the Smartphone with You All Day. Participants
generally indicated it was feasible (n=23) to keep the
smartphone with them throughout the day. Some
indicated that they did not always keep their smart-
phone near (n=8), or found it challenging (n =8).

3.3.2. Suggested Exercises. Overall, the suggested exercises
were perceived positively (Figure 2). The majority indicated
that they were more active thanks to the exercises (n=26),
that the exercises were motivating (n="7), and that they felt
better after performing them (n=3). Furthermore, partici-
pants indicated that the exercises were good (n = 33), relevant
(n=19), easy to perform (n=11), clear (n=9), fun (n=3),
and interesting (n =2). Additionally, participants appreciated
the variation in exercises (n=2). However, there were also
some negative experiences. Some participants found the
exercises too easy (n=9), and a few participants perceived
them as unnecessary (n=2). Lastly, many participants in-
dicated they already engaged in enough PA (n=9).

3.3.3. Providing Feedback. The majority of the participants
indicated they did not use the feedback option (n=20),
mostly because they performed all suggested exercises.
Furthermore, five participants mentioned they provided
feedback only once. Several participants indicated it was
clear how to provide feedback (n =8). However, some were
doubting what to indicate (n=3).

3.3.4. Experiences with Fitbit Charge 2. Overall, participants
mainly reported to experience wearing the Fitbit as positive
(Figure 3). Almost all participants indicated that the visi-
bility of their steps on the Fitbit was valuable (n=30).
Furthermore, nearly half of participants perceived wearing
the Fitbit as motivating for PA (n=19). However, several
participants also reported wearing a Fitbit did not influence
their PA level (n=17).

Other positive experiences were perceiving wearing the
Fitbit as good (n = 23), pleasant (n = 5), interesting (n = 4), easy
(n=3), and user-friendly (n=2). Some participants indicated
that the Fitbit did not count their steps correctly (n=7).

3.3.5. Overall Suggestions for Improvement. Several partic-
ipants provided valuable suggestions for improvement of the
My Health Plan application and mHealth interventions in
general: extending the visibility duration of exercises (n=4),
personal feedback on performance of the exercise (n=3),
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“The first day it was still a bit of a search”

Easy (n=2) Educational (n =2)
“That was easy, [ have my “I have learned from it”

Difficult to do alone (n = 1)
“That's good, but very difficult
when you have to do it alone”

Getused to it (n =2) | own smartphone”

Fun (n=1)
“That was fun, it is very surprising”

Good (n=22)

“There probably was no other way”

No alternative (n = 7) RECEIVING NOTIFICATIONS

“That was good, otherwise I would
/ never perform them [exercises]”

Convenient (n =2)
“You have to move with the
times, it makes sense”

VIA SMARTPHONE Interesting (n = 1)
“For me, it was very interesting”

Personalize (n = 8)

“In fact, I would also like to determine
the time sometimes, because sometimes
it is also very inconvenient”

Avoiding evening (n=1)
“But of you’re working with people over
65, 1 would divide it up a bit so that it
[notifications] is not after 6 pm*

Disturbing (n=1)
“Sometimes it was disturbing,
Too much in weekend (n = 1) when I was watching the news
“On Saturday there were a lot of or when my food was just hot" Rapid succession (n = 4)
notifications and for me that “Sometimes it was in rapid succession
wasn’t so pleasant and there was only an hour in between,
for example”
Good (n=17)
“Good, I had time anyway*

Avoiding noon (n = 6)
“For older adults who take an

Not always feasible (n = 8)
“Sometimes you're in the store or on the
toilet, and then you procrastinate. So it’s not
always feasible

afternoon nap, it is not c Like rand (n=23)

when the smartphone rings* Fewer hours in a day (n = 1) Morning (n = 3) Too early (n=1) “Ilike the randomness. Otherwise, it is one
“From 8 am till 21 pm, it “Preferably in the morning, “Personally, I found them of those things that is always at a fixed time
could maybe be a little less* when you are most fresh [notifications] early in the day“ and that should remain a little spontaneous®

FI1GURE 1: Pen profile: receiving notifications via smartphone.

TaBLE 2: Number of received notifications for each participant that categorized the number of notifications as either good, enough, not
enough, or too high (i.e., 25 of the 40 participants).

Indicated

Number of received notifications per participant Mean SD

Good
Enough
Not enough
Too high

s O O o

[=)}
(o]
—
(=]

5

6 7 10 12 13 18 27 29 37 38 39 16.5 14.0
6.0 43
4.3 2.9

Interesting (n = 2)
“I thought it was interesting”

| Usefull (n=1)

Relevant (n=19)
“The ones [exercises] I received
were relevant”

Good (n =33)
“Iliked the suggested exercises”

Practical (n=1)
“That [exercises] is practical”

“Now [at this agi], Ifind precise and very usefull”
it very necessary’

Necessary (n=1) “The ones I have seen are very
Fun (n=3)
“It was fun”

Variation (n =2)
“I thought it [exercises]
was varied”

Feeling better (n = 3)
“Tactually feel better about that
[after performing the exercises]”

Positive

Clear (n=9)
“It [exercises] was

 ’ Moving more (n = 26)
“Then you finally move, because

otherwise it won’t happen”

well explained”

Easy (n=11)
“The exercises themselves to move”
are actually quite easy”

Motivating (n = 7)
“That [exercises] encourages

Too easy (n = 9)

Old-fashioned (n = 1)
“They [exercises] could be a
little smoother, more up to
date. I think they are old-
fashioned”

“For me, it could be a bit
heavier and more active”

Not relevant (n=1)
“Due to the fact that we already move so
much, it is not that relevant for me”

SUGGESTED EXERCISES
Already move a lot/enough (n = 9)
Obligation (n=1) “I have enough exercise of my own so far”
“It’s kind of an
obligation”

Negative

Difficult (n = 1)
“Iam 77 years old and not all
[exercises] were casy”

Not necessary (n = 2)
“For me personally, I dind’t
think it was necessary”

FIGURE 2: Pen profile: suggested exercises.
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Motivating (n = 19)

Interesting (n = 4)
“Itis interesting to see

“You insist on getting
those 10 000 steps a day*

my steps and heart rate®

Pleasant (n = 5)

“Tliked it, even my
grandchildren liked it*

User-friendly (n = 5)
“I thought it was very
userfriendly”

.

Incorrect counting of steps (n = 7)

FITBIT

Good (n =23)

“I like that [Fitbit], certainly
what’s on there is
magnificent”

Valuable to see number of steps (n = 30)
“It was valuable to see the number of
steps. That was very clear and easy“

Dislike (n=1)
“I don’t like to wear a watch®

Getused to it (n=1)

“I even thought that sometimes
the Fitbit counted steps when I
moved my arm*

No influence on PA (n=17)

“We always did as we were
used to, we didn’t do more on
purpose”

“It was difficult in the
beginning, because I am not
used to wear a watch

F1GURE 3: Pen profile: Fitbit Charge 2.

adding more exercises or increasing the variation (n=3),
enabling personalization of activity level or type (n=3),
introducing more challenging exercises (n =2), providing an
option to redo missed notifications/exercises (n=2), pre-
senting notifications and exercises on the watch instead of
the smartphone (n=1), incorporating more visual support
(n=1), presenting an end-of-day overview of performed and
missed exercises, personal progress, step count, etc. (n=1),
assigning unique sounds to different types of notifications
(n=1), personalizing exercises based on age (n=1), and
allowing users to provide personal feedback for why an
exercise was not done (n=1).

3.4. Associations with Person-Level and Psychosocial Factors

3.4.1. Predictors for Performance of the Exercises. For the
univariate logistic regressions, the performance of the ex-
ercises was used as the dependent variable resulting in 273
performed exercises and 156 nonperformed exercises (in-
cluding notifications responded with nonperformance and
ignored notifications). All outcomes are presented in Table 3.

Gender (P =0.02), baseline PA (P =0.005), anxiety
(P =0.04), and ability to participate in social roles and
activities (P = 0.01) were significant predictors for perfor-
mance of the suggested exercises. The odds to perform the
suggested exercise were 4.04 times higher for males than
females. One hour increase in baseline PA was associated
with 1.06 higher odds of performing the suggested exercise.
One unit decrease in anxiety and one unit increase in ability
to participate in social roles/activities were associated with,
respectively, 1.07 and 1.10 higher odds to perform the
suggested exercise.

3.4.2. Predictors for Percentage of Executed Exercises. For the
univariate linear regressions, the percentage of performed
exercises was used as the dependent variable. All outcomes
are presented in Table 3, but no significant associations
were found.

4. Discussion

The global rise in the aging population highlights the
importance of promoting PA among older adults for
healthy aging. Despite the well-known benefits of PA, many
older adults struggle to meet recommended guidelines,
increasing their risk of health issues. mHealth interventions
offer a promising solution, providing wide and convenient
access to personalized guidance, real-time feedback, and
tools that can enhance motivation and adherence to PA.
The present study explored older adults’ experiences with
mHealth interventions, focusing on the My Health Plan
application, and examined who (based on person-level
factors) was more likely to perform the suggested
stretch- and strengthening exercises. This study provides
useful insights to tailor future mHealth interventions,
optimizing their effectiveness in promoting PA among
older adults and supporting healthy aging.

4.1. Experiences with My Health Plan mHealth Application
and Fitbit Charge 2 Activity Monitor. Participants generally
reported positive experiences with receiving notifications
throughout the day via the My Health Plan app. Most older
adults reported that the suggested stretch- and strengthening
exercises increased their PA levels, motivation, and
well-being. They appreciated the random timing of the
notifications and considered smartphones a convenient
platform for health interventions. Although keeping
a smartphone nearby throughout the day posed some
challenges, these findings highlight the feasibility of using
smartphones in health interventions for older adults. A
large-scale survey conducted annually in Flanders (Belgium)
by Imec, an independent Flemish research center, supports
these findings. The survey showed that half of the older
adults (65+) expressed interest in digital technology, with
the majority frequently using smartphones [23]. Moreover,
almost one-third of older adults aged 65 to 74 years uses
a health or sports application at least monthly [22], showing
promise for mHealth interventions targeting PA.
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TaBLE 3: Outcomes of univariate logistic regressions and univariate linear regressions.

Performance of the exercises:
logistic regressions

ExpB* (95% CI)

Percentage of performed exercises:

linear regressions

Gender
Age
BMI
Familiar with smartphone-use
Education level
IPAQ (in hours)
Intention
Motivation
Self-efficacy
Outcome expectancies
Risk perception
Self-monitoring
PROMIS
Physical function
Anxiety
Depression
Fatigue
Sleep disturbance

Ability to participate in social roles and activities

Pain interference

4.04 (1.28-12.74)
1.00 (0.88-1.14)
0.97 (0.83-1.14)
1.13 (0.64-2.00)
0.99 (0.59-1.67)
1.06 (1.02-1.11)
1.42 (0.99-2.03)
1.07 (0.40-2.90)
1.27 (0.49-3.24)
0.55 (0.22-1.38)
1.03 (0.58-1.84)
1.10 (0.45-2.71)

1.01 (0.95-1.09)
0.94 (0.88-1.00)
0.96 (0.89-1.04)
0.97 (0.89-1.06)
1.00 (0.90-1.10)
1.10 (1.02-1.19)
0.96 (0.90-1.03)
1.02 (0.83-1.26)

P value I{)r;:;a?gd;;dgf)d P value
0.02 0.19 (-0.50-0.42) 0.12
0.98 —-0.01 (-0.03-0.02) 0.63
0.72 0.02 (-0.01-0.05) 0.12
0.69 -0.02 (-0.11-0.07) 0.68
0.97 -0.02 (-0.15-0.11) 0.76
0.005 0.00 (0.00-0.00) 0.29
0.06 -0.06 (-0.15-0.02) 0.13
0.89 —-0.05 (-0.31-0.21) 0.72
0.62 —-0.20 (-0.02-0.01) 0.29
0.20 0.11 (-0.20-0.41) 0.47
0.92 0.07 (-0.06-0.19) 0.29
0.84 0.04 (-0.11-0.19) 0.57
0.72 —-0.01 (-0.02-0.01) 0.42
0.04 0.01 (0.00-0.02) 0.13
0.38 0.01 (-0.01-0.02) 0.44
0.46 0.02 (0.00-0.03) 0.07
0.98 0.01 (-0.01-0.03) 0.54
0.01 —-0.02 (-0.03-0.00) 0.07
0.30 0.01 (0.00-0.03) 0.08
0.84 0.04 (-0.02-0.09) 0.18

Pain intensity

“Exp(B): beta exponent.

Furthermore, in the present study, older adults generally
appreciated using the Fitbit activity monitor, particularly for
its visibility of step counts, which motivated them to increase
their PA. This highlights the potential of wearable activity
monitors as valuable tools in mHealth interventions, pro-
viding real-time feedback to promote sustained engagement
in PA among older adults and enhance the efficacy of such
interventions to promote healthy aging. However, some older
adults reported inaccuracies in step counting, emphasizing
the need for careful consideration of device accuracy
depending on the research question in future studies (i.e., the
need for detailed PA information). Nonetheless, previous
research has repeatedly shown that Fitbit activity monitors are
highly accurate for measuring average daily step counts, with
any deviations being small and acceptable [35, 36].

However, a significant number of older adults indicated
that they were already sufficiently PA. They did not find the
stretch- and strengthening exercises necessary to increase
their activity levels. For individuals with a higher baseline PA
level, self-monitoring (i.e., visibility of step count by using
the Fitbit) might be sufficient to either increase or maintain
their PA levels [37]. This explains why they may not require
additional exercise recommendations. Tailoring in-
tervention strategies to provide personalized recommen-
dations that align with individual PA baseline levels and
preferences could enhance engagement and promote sus-
tained participation in PA interventions.

Valuable feedback from older adults regarding the My
Health Plan mHealth intervention provided insights not
only for improving this specific intervention but also for
mHealth interventions in general. While the intervention

already included some personalization (i.e., notifications
based on step count, customization of notification time
window, and the ability to indicate injuries to avoid specific
exercises), older adults emphasized the importance of fur-
ther personalization. They suggested personalizing the
timing and number of notifications, as well as suggested
exercises to their personal fitness level and preferences (e.g.,
choosing between stretching and strengthening exercises
depending on their own preference at that moment). This
need for personalization might relate to their previous
comments about not finding the exercises necessary to be
active. Older adults with higher baseline PA levels might
prefer more advanced exercises or different types of exer-
cises. Previous research showed that personalized and
reachable goals positively impact the sustained use of
mHealth interventions and facilitate behavior change in
older adults [38]. Therefore, mHealth interventions should
be tailored to the individual needs of older adults; given their
diversity, a universal or “one size fits all” approach may not
be effective for this age group [26, 39, 40]. Future research
should explore, specifically for older adults, the extent of
personalization necessary to achieve significant changes in
PA levels, identify which specific aspects (e.g., content of
notifications, general settings such as time and number of
notifications, and layout of application) of PA interventions
require personalization, and explore whether such person-
alized mHealth interventions lead to greater behavioral
changes compared to less or nonpersonalized mHealth in-
terventions. This could provide valuable information for
developing tailored mHealth interventions to promote
healthy aging.
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4.2. Who Is More Likely to Perform the Suggested Exercises?
Male older adults, those with a higher baseline level of PA,
with lower levels of anxiety, or higher ability to participate in
social roles and activities, were more likely to engage in the
suggested stretch- and strengthening exercises.

Gender differences are often observed in PA research.
Previous research in older adults observed differences in
motivating factors and context preferences for PA between
men and women [41]. Consequently, it can be expected that
gender differences may exist regarding the preferred delivery
mode of a PA intervention. While it remains rather spec-
ulative, the observed gender difference in this study might
suggest that males exhibit a greater preference for mobile
(mHealth) interventions compared to females. Previous
research in adolescents also showed that males had higher
usage of mHealth interventions compared to females [42],
supporting this assumption. However, the observed gender
difference might also be explained by the fact that men felt
more addressed by the content of the suggested exercises or
to other aspects of the intervention compared to women.
Therefore, multiple explanations are plausible for this
finding, and further research is needed to confirm potential
gender differences among older adults. Nonetheless, this
gender-related insight provides valuable guidance for future
mHealth interventions targeting older adults, highlighting
the importance of acknowledging gender-specific responses
to mHealth interventions. Tailoring interventions to meet
the specific needs of individuals may increase exercise
performance and overall intervention effectiveness.

Older adults with a higher baseline PA level were more
likely to engage in the suggested stretch- and strengthening
exercises. This finding is surprising considering that some
older adults indicated they did not need the exercises to be
more active, as they believed they already engaged in suf-
ficient PA. However, indicating that they did not need the
exercises did not prevent them from performing them, as
shown by the current findings. Individuals with a higher PA
baseline level have a more positive attitude towards PA,
which may positively influence their engagement in the
suggested exercises. Regardless of this finding, it is important
to explore how mHealth interventions can effectively reach
inactive older adults, who may potentially benefit the most
from such interventions. While our study provided acces-
sible stretch- and strengthening exercises, it is likely that
older adults with lower PA baseline levels may require more
than just exercise suggestions. Incorporating behavior
change techniques (BCTs) or using motivational messages to
increase motivation, intention, and attitude might partic-
ularly be important for this subgroup of inactive older
adults. Previous research showed that successful mHealth
interventions typically integrate such BCTs [25, 26]. Fur-
thermore, for inactive older adults, it might also be im-
portant to focus on other accessible types of PA, such as
walking.

Third, lower levels of anxiety were also related to higher
exercise performance, consistent with previous research
[43]. Individuals with higher anxiety may avoid PA to reduce
the risk of experiencing feared sensations, such as increased
heart rate. Therefore, older adults experiencing higher levels
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of anxiety, who avoid PA due to anxiety, may benefit more
from addressing their anxiety before starting a PA in-
tervention. In the context of the My Health Plan in-
tervention, addressing anxiety could involve more
personalization at the individual level, for example, starting
with breathing or relaxation exercises to reduce anxiety [44]
before suggesting specific exercises for individuals with high
anxiety levels. Additionally, PA has been shown to reduce
anxiety [45]. Therefore, increasing PA levels may also
contribute to reducing anxiety.

Lastly, individuals with a higher capability to participate
in social roles and activities tend to have a more active
lifestyle overall. Previous research showed that engaging in
social activities increases PA, and vice versa, being physically
active ensures the physical capability necessary for contin-
ued social activity. Prioritizing social health may therefore
facilitate PA engagement [46]. Thus, it is plausible that
having a higher capability for social roles and activities is
associated with a more active lifestyle, potentially increasing
the likelihood of engaging in the suggested exercises.
However, when considering the percentage of performed
exercises, individuals with a decreased ability to participate
in social roles and activities showed higher percentages of
performance, which is counterintuitive to the results
mentioned above. These findings suggest the need for future
research to explore the underlying mechanisms and im-
plications of the ability to participate in social roles and
activities in the context of PA (mHealth) interventions for
older adults.

In this study, it was also observed that the percentage of
performed exercises was higher in individuals experiencing
increased fatigue and higher pain interference. These find-
ings contrast with the expected explanation for a lack of
exercise rather than its occurrence. However, since the
stretch- and strengthening exercises were deliberately
chosen for their accessibility, even for inactive older adults,
these findings are not entirely surprising. The simplicity and
approachability of the exercises could contribute to the
comfort of older adults in performing them, despite their
fatigue or pain. Moreover, older adults might perceive
stretch- and strengthening exercises as a way to improve
their overall well-being, manage stress, or cope with their
health conditions, which could explain the higher per-
centage of exercise performance despite physical complaints.
Stretching exercises, in particular, might offer some relief
from pain and stiffness.

4.3. Strengths and Limitations. An important strength of this
study is its mixed methods design, providing a compre-
hensive understanding of older adults’ experience with the
My Health Plan and mHealth interventions in general.
Second, the My Health Plan application already in-
corporated some level of personalization, which has been
shown to be important in previous research.

However, it is important to interpret the findings of this
study within the context of certain limitations. First, the use
of convenience sampling may introduce selection bias,
resulting in a sample of older adults with a relatively high
baseline PA level. Nonetheless, the sample achieved an
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almost even distribution of gender and familiarity with
smartphone use, with 30% of nontertiary educated in-
dividuals, which limits the potential impact of this bias.
Second, older adults with limited smartphone experience
were included, which could impact the study results (e.g.,
reduced engagement or missed notifications). To address
these challenges, participants were provided with a com-
prehensive paper manual and brief training on smartphone
use and could contact one of the researchers for assistance.
Third, some technical issues, such as poor synchronization
between Fitbit, Google Fit, and the My Health Plan appli-
cation, were experienced during this study, which may have
led to a lower-than-expected number of notifications being
sent. Nine participants did not receive any notifications, but
it is possible that these individuals were on track to meet
their daily step goal, as the mean steps per day for the
majority of these participants exceeded or were close to the
daily step goal of 8000 steps and therefore did not trigger
notifications. Additionally, for three participants, notifica-
tions were based on smartphone accelerometry rather than
Fitbit data, which may be less accurate.

5. Conclusions

This exploratory mixed methods study provides insights into
older adults’ experiences with the My Health Plan mHealth
application and identifies factors influencing engagement in
the suggested exercises. The positive experiences reported
suggest that mHealth interventions hold promise for pro-
moting PA in older adults. To fully harness the potential of
mHealth interventions, it is essential to incorporate per-
sonalization, tailored to the unique needs of older in-
dividuals, as observed in this study regarding gender and
baseline PA level. In an evolving digital landscape, leveraging
mHealth interventions can contribute to promoting healthy
aging and enhancing the PA levels of older adults. This study
not only offers current insights into older adults’ positive
experiences with mHealth but also lays the groundwork for
future interventions aimed at optimizing the impact of
mHealth in promoting an active and healthy lifestyle in older
adults.
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