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Abstract

In a world that relies more on mobile apps, especially with the emergence of COVID-19, which
accelerates this process, we considered using mobile apps in special education, especially medical
rehabilitation and physiotherapy in adolescents. The research aimed to check if adolescent compliance
may increase and if they became more interested in the rehabilitation process because, in most cases,
adolescent rehabilitation is the long run. The research consisted of mobile apps Google Sheets and
WhatsApp for 19 days. Adolescents were separated into experimental (6 participants) and control groups
(6 participants). They had been performance athletes, leisure athletes, and sedentary. They had to
complete in Google Sheets every day after they were doing their exercises. The experimental group
received a message from the physiotherapist they were working with through WhatsApp every day to
remind them about the exercises. At the end of the research, we found out that the adolescents that are
receiving text messages are more likely to do their exercises at home than the adolescent that do not
receive text messages. Because the research aimed to see if the compliance with the treatment is
increasing by using mobile apps, we can confirm that mobile apps can increase adolescent compliance.
Our research considers that using mobile apps can increase compliance with the treatment, and it might

bring long-term benefits to the rehabilitation process.
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1. Introduction

There is a wide range of specific exercises and reports on their effectiveness, but monitoring the
execution of the exercises still creates difficulties (Anwer et al., 2015; Negrini et al., 2008; Negrini et al.,
2009). There are also studies that show how important the physiotherapist's supervision is in how the
exercises are performed (Kuru et al., 2016; Schreiber et al., 2015), but this is not so easy to achieve in the
context where patients have to perform the exercises every day at home, without supervision by the
physiotherapist. Recommended home exercise is a tool used by many medical recovery professionals to
achieve more satisfactory results (Hayden et al., 2005; Vos et al., 2012) although there is low compliance.
Both the physical and financial implications are considerable, so we should look for more viable ways to
monitor and increase patience compliance. Even before the COVID-19 pandemic began, monitoring
patients at home became difficult, but since then a lot of aspect about it have changed. With the advent of
COVID-19, the worldwide medical system has shifted away and limited physical contact (Bokolo, 2020),
so monitoring home exercise and compliance has become a critical aspect of the recovery program. There
is a growing interest in the mobile application industry in how these applications can influence people's
behavior, which means that those in the industry could also use this knowledge to increase compliance
and monitor patients’ activity (Merolli et al., 2021).

The use of wireless technologies and especially smartphones in healthcare has increased
exponentially in the last decade among both patients and healthcare professionals, 90% of them claim that
they have a positive effect on the quality of life (Ramey et al., 2019) and implicitly on the quality of
medical care. In the US, those who use their mobile phone as a source of internet access are teenagers,
28% in 2021, and the percentage of those who own a smartphone is 85% (Pew Research Center, 2022).
This is important because in our research we needed the subjects to own a smartphone and know how to
use it. In most cases, teenagers are very attracted to smartphones as a tool (Punukollu & Marques, 2019),
and it is becoming more and more indispensable. In her work (Reupert, 2019) “Editorial: the future of
mental health promotion is on the Internet”, Andrea Reupert discusses the possible benefits of adolescent
mental health in the use of mobile applications, which leads us to think about the possibility of using
them in physical recovery of these developing adults (Levinger et al., 2017). With the evolution of the
Internet and its increased accessibility among all age groups, we realize that the Internet and mobile apps
can be a facilitator in our work.

In the medical system, physiotherapists aim to increase compliance with treatment. Medical
recovery is often based on exercises that patients have to perform at home. The exercises are specific for
the pathology they suffer from and for the patient's ability to perform them correctly (Argent et al., 2017).
Although physical therapy is often indicated, compliance with recovery programs can be a real
impediment and a real challenge for the medical system (Alkan et al., 2021). Exercise is an important
therapeutic part in recovery and these recommended exercises at home are of great importance in medical
recovery (Bachmann et al., 2017). Patient compliance is one of the most important aspects to the success
of recovery treatment (Bachmann et al., 2017) and lack of compliance raises major issues, even medically
regressive (Palazzo et al., 2016). The World Health Organization defines compliance as "the extent to
which a person's behavior - taking medication, following a diet and / or changing his lifestyle,

corresponds to the recommendations agreed upon by a healthcare provider" (Sabaté, 2003, p. 136). In his
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paper (Lenoir et al., 2019) emphasizes that compliance with treatment is imperative to achieve high

performance in any therapy.
2. Problem Statement

In most cases, low patient compliance results in poor recovery (Clark et al., 2019) and low patient
compliance is often justified by patients. The success of the treatment depends very much on the
compliance of the beneficiary. Compliance with treatment is essential for a favourable outcome in terms
of medical recovery (Picha et al., 2019). There is evidence to suggest that non-compliance with recovery
treatments is somewhere between 30% - 50% (Bassett, 2012) or other paper suggest 50% - 70% (Essery
et al., 2017; Kolt & McEvoy, 2003; Palazzo et al., 2016).

3. Research Question

In the field of medical recovery, it is known that patient compliance is important and often
problematic. Healthcare professionals often look for ways to increase patient compliance with treatment.
Given that we need increased compliance for treatment and the predisposition of teenagers to use

smartphones, we ask: can mobile applications increase the compliance of children under treatment?
4. Purpose of the Study

The purpose of this research is to check whether the use of two common and free applications
(GoogleSheets and WhatsApp) can influence the compliance of adolescents with their recommended

treatment at home.
5. Research Methods

This research is part quantitative because of the data that we collected in the table and a qualitative
because we had to use observation in validating the data from the table. We opted for a combination of
quantitative and qualitative because we are working with people, in healthcare and education, and they

are different so we have to adapt. As (Busetto et al., 2020) write;

Reasons for combining methods can be diverse, including triangulation for corroboration of findings,
complementarity for illustration and clarification of results, expansion to extend the breadth and range
of the study, explanation of (unexpected) results generated with one method with the help of another,

or offsetting the weakness of one method with the strength of another. (p. 5)
5.1. Design of the experiment

Two groups of patients, randomly selected in the order in which they were written in the table. The
first half of the table were introduced in the control group, the second half the experimental group.
In order to be eligible, patients had to be diagnosed with a diagnosed musculoskeletal disorder and

recommended medical recovery or physical therapy. Patients had to be between 9 and 17 years old.
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5.2. Circumstances of the experiment

The participants were patients in a private recovery clinic in Zalau, Sélaj, Romania in April 2021,
for a period of 19 calendar days.

Patients were instructed on the exercises and how to perform them correctly for at least 10
physical therapy sessions prior to the start of the experiment. The exercises were customized for each
patient based on pathology, age, endurance, coordination and goals set by the therapist following
discussions with relatives and patients.

Patients have been granted access to a Google Sheets file via either their personal e-mail address
or that of their parents. The file contained a table with the following data: the first column "First name
and last name" from the second column to the last in the table were the dates of the days when the

experiment took place. Next to each name, each day had a box that could be ticked (Figure 1).

5.3. Figures

1

12apriie 2021 13 apilie 2021 14 aprie 2021 15 apriie 2021 16 apriie 2021 17 apriie 2021 18 apilie 2021 19 apiie 2021 20apriie 2021 21 apriie 2021 22 apriie 2021 23 aprie 2021

0 O O O d 0 O d 0 O
O 0 O O O O g O d O O
0 0 0 0 0 a 0 0 d 0
0 0 0 O O 0 g O 0 a O 0
O 0 O O O O O O a O O
0 0 0 O 0 O 0 a O 0
0 0 O d 0 O
O O
g g O O d O
0 0 O O
O O O 0] O O d O O
O O O O O O O
O g 0

Figure 1. GoogleSheet table

The experimental group, consisting of six patients, received a message every day through the
WhatsApp application in which they were reminded that they had to perform their exercises, and then tick
the box associated with the day.

The control group of six patients did not receive any messages and were not checked at home.

Patients, both the control group and the experimental group, were instructed to tick the box for that
day, including the days when they participated in the scheduled activities inside the clinic, after they were
performing their exercises.

Once a week, patients, when they were physically present in the clinic, were asked: "Were the
exercises done at home hard?", "How long did it take you to do them?", "Do you want to change
something?",” Did you remember what the exercises you had to do?”, to check if the additions in the table
are real or fictitious. The questions and answers were not recorded, because their role was only to check if

the completion of the table is fictitious or real. Among the participants were patients who practiced
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competitive and leisure sports as well as people who did not practice sports. Table 1 summarizes the

study participants.

Table 1. Study participants

Control group Experimental Group
Age 12,16 11,16
Female 2 5
Man 4 1
Sports 5 2

5.4. Result

Results were measured strictly from the compliance perspective. No other data has been collected
expect a free eye analysis of how to perform the exercises in order to find out if the subjects has indeed
learned their exercises. No data about exercises performance had been collected.

The study lasted nineteen days, the time devoted to patients recording the data in the table. At the
end of the nineteen days, the boxes ticked by the patients were counted. There were no cross-groups
between control and experimental group, nor were there any requests to move from one group to another.

After counting the completed boxes, it was found that out of the six patients in the control group:
one of them did not complete even once, two of them completed only once, one of them completed twice,
one completed four times and one patient ten times. From the experiment group: one patient three times,
one patient completed ten times, one patient thirteen times, two patients fourteen times, and one patient

nineteen times. These aspects can be followed in Figure 2.

Control Group Experimental Group
P ap,
1 2 BN
Q) =] =2 =4 =10 3 w10 =13 =14 =19

Figure 2. Days ticked by control and experiment group

There is a big difference between the patients who were constantly reminded of the physical
activities they had the responsibility to perform at home. The average number of days completed in the
control group was 2.83 and in the case of the experimental group the average is 9.83. Figure 3 shows the

difference.
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Figure 3. Differences between groups

Unfortunately, the research cannot count the results from the point of view of the efficiency of the
exercises, but it brings in perspective and demonstrates that by using mobile applications the compliance

of children in treatment can increase and therefore the results of treatment will be better.

6. Discussions

By the fact that the research only aimed to see if the compliance with the treatment increases
through the use of mobile applications, we can say that the research has demonstrated this. Despite the
fact that we do not have confirmation that the patients performed all the exercises on the days they
completed, we can say that they at least thought about the exercises and we assume that in this way they
recapitulated what they had to do. It is true that we do not know if there have been any improvements in
terms of recovery, but we do know that such an approach can help patients to remember the exercises, at
least in terms of how they are performed. Such an approach could have long-term beneficial effects, as we
believe that patients simply remember the physical activities they need to do.

At the end of the research, we found out that the adolescents that are receiving text messages are
more likely to do their exercises at home than the adolescent that do not receive text messages. Because
the research aimed to see if the compliance with the treatment is increasing by using mobile apps, we can
confirm that mobile apps can increase adolescent compliance. Our research considers that using mobile
apps can increase compliance with the treatment, and it might bring long-term benefits to the

rehabilitation process.

7. Conclusion

Our research suggests that the use of mobile applications may increase treatment compliance and
may have long-term beneficial effects on the medical recovery process. Further studies are needed on this

issue, but the results so far are favourable.
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