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Abstract
Background Several effective mobile health (mHealth) interventions have been developed to support patients with their medi-
cation use, however hardly any is implemented in clinical practice. Process evaluations and user experiences are therefore 
important for further implementation. Objective To explore experiences, barriers, and facilitators of pharmacists and patients 
towards the use of the interactive ADolescent Adherence Patient Tool (ADAPT). In addition, the perceptions of pharmacists 
towards mHealth interventions in general were explored. Setting Dutch community pharmacies. Methods Pharmacists (N = 24) 
and adolescent asthma patients (N = 87; age 12–18) completed a questionnaire about the ADAPT intervention. Pharmacists 
who did not have access to the ADAPT intervention (N = 26) completed a questionnaire on their perceptions towards mHealth. 
Main outcome measure Experiences, barriers, and facilitators of pharmacists and patients. Results Most patients (78%) would 
recommend the ADAPT intervention to others, and thought that the pharmacy was the right place for mHealth aiming to 
support adherence (63%). The possibility to monitor asthma symptoms was highly appreciated by patients and pharmacists. 
Pharmacists were satisfied with ADAPT intervention (96%), and using the intervention was not time consuming (91%). The 
ADAPT intervention promoted contact with patients (74%) and facilitated the healthcare providing role of pharmacists (83%). 
Pharmacists who did not have access to the ADAPT intervention mentioned time constraints and funding as main barriers 
for using mHealth. Conclusion Pharmacists and patients perceived many beneficial effects and were positive about the the 
use of the interactive ADolescent Adherence Patient Tool (ADAPT) intervention. This study emphasizes opportunities for 
mHealth in improving the quality of care, which supports the need for further implementation in clinical practice.

Keywords Adherence · Adolescents · Evaluation · mHealth · Netherlands · Pharmacists

Impacts on practice

• A mHealth interventions supporting self-management 
and adherence can be used in daily pharmacy practice.

• An interactive mHealth intervention supports contact 
between pharmacists and patients and has thereby the 
potential to improve pharmaceutical care.

• Proper reimbursement of mHealth will support further 
implementation and integration of mHealth in the phar-
macy.

Introduction

Suboptimal adherence is a major problem among patients 
with chronic conditions, negatively affecting health out-
comes and treatment costs. On average, 50% of patients 
fail to adhere to the recommendations of their healthcare 
provider [1, 2]. Information and communication tech-
nologies (ICT) are increasingly used to support patients 
with chronic conditions [3–5], in particular the use of 
mobile health (mHealth) have increased. Mobile device 
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technologies, such as smartphone applications (apps), may 
facilitate healthcare services. The development of mHealth 
interventions (i.e., mobile devices to support medical and 
public health practice) is rapidly increasing, because it 
has the potential to be efficient, is accessible, safe, cost-
effective, and adjustable to one’s preferences [4, 6, 7]. 
Moreover, 70% of the total population in Western Europe 
owns a smartphone [8], indicating that mHealth can target 
many patients with chronic conditions.

MHealth interventions seem to be in particular prom-
ising for specific patient groups such as adolescents, as 
adherence rates decrease during adolescence and almost 
all adolescents (95%) own a smartphone [9, 10]. During 
adolescence, patients start to develop their own medication 
beliefs and medication intake habits [11], which may per-
sist into adulthood. It is therefore an important life phase 
for interventions aiming at medication use. However, most 
mHealth interventions are not intended for adolescents or 
targeted just one aspect of disease management [5, 12–15], 
e.g., a reminder to prevent forgetting, while previous stud-
ies showed that solely one element does not give sufficient 
support to children and adolescents [16]. We developed, in 
co-creation with adolescents with asthma [17], an interac-
tive mHealth intervention with different components to 
support self-management; the ADolescent Adherence 
Patient Tool (ADAPT) [18]. The ADAPT intervention 
supported self-management, i.e., increased medication 
adherence of adolescents with asthma having poor adher-
ence rates [19].

Further implementation and integration of mHealth in 
clinical practice is a complex process. Besides mHealth 
characteristics, the context plays an important role, such as 
the setting in which mHealth is used, the process of using 
mHealth, and the characteristics of the users [20]. Process 
evaluations and user experiences are therefore needed to 
increase the understanding of the implementation and inte-
gration of mHealth in clinical practice [21].

Aim of the study

The aim of this study was to explore experiences, barri-
ers, and facilitators of pharmacists and patients towards the 
ADAPT intervention, and to explore the perceptions of phar-
macists towards mHealth interventions in general.

Ethics approval

The current study is part of the ADAPT trial, which is 
approved by the Medical Review Ethics Committee of the 
University Medical Centre Utrecht (NL50997.041.14) and 
by the Institutional Review Board of Utrecht Pharmacy 

Practice network for Education and Research (UPPER), 
Department of Pharmaceutical Sciences, Utrecht Univer-
sity [22]. The trial is registered at the Dutch Trial Register 
(NTR5061). Before start of the study, all patients signed 
informed consent and for patients younger than 16 years, 
both parents also had to sign [18, 19].

Method

Study setting and participants

All pharmacists and patients participated in the ADAPT study; 
a 6-months cluster randomized controlled trial to test the effec-
tiveness of the ADAPT intervention. The complete rationale, 
design, and effectiveness of the ADAPT study are described 
elsewhere [18, 19].

Patients (N = 87) who used the ADAPT intervention were 
invited to complete an online questionnaire to evaluate the 
ADAPT intervention. Community pharmacists who had access 
to the ADAPT intervention (N = 24) were interviewed with a 
structured questionnaire in order to obtain extensive informa-
tion about the ADAPT intervention. In addition, pharmacists 
who did not have access to the ADAPT intervention (N = 26) 
were asked to complete an online questionnaire on their per-
ceptions towards mHealth in the pharmacy. Data was collected 
between May 2016 and July 2017.

ADAPT intervention

The ADAPT intervention was developed together with ado-
lescents with asthma, and was based on the Common Sense 
Model of Self-Regulation [23]. The intervention consisted of 
an app for patients, which was connected to a desktop man-
agement system in the pharmacy. The ADAPT intervention 
was interactive and contained motivational, educational, and 
behavioural components (Table 1) to support self-management 
and adherence [18]. Patients were asked to complete the ques-
tionnaire to monitor symptoms at least once a week. Phar-
macists received e-mail notifications when a patient possibly 
required care and they were asked to support the patient (when 
needed) by using the pharmacist chat.

Questionnaire for patients who had access 
to the intervention

The online questionnaire for patients was designed to evaluate 
patients’ experiences with the ADAPT intervention. The ques-
tionnaire contained open-ended and 5-point Likert scale ques-
tions (totally disagree to totally agree) on the use (ease and 
frequency), experiences with the different components (use-
fulness and enjoyability), and facilitators and barriers for 
using the intervention in everyday life [24]. Age, gender, 
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self-reported medication use, adherence, and disease control 
of patients was registered. Personal data was encrypted using 
a study code, ensuring privacy of all participants.

Questionnaire for pharmacists who had access 
to the intervention

Pharmacists were interviewed with a structured question-
naire by a research assistant, because the aim was to obtain 
extensive information on the ADAPT intervention. The 
structured questionnaire contained questions on pharmacy 
characteristics and on their experiences with the ADAPT 
intervention, i.e., about the use (ease and frequency), their 
experience with the different components, barriers and facil-
itators for use, and their perceptions on implementation and 
integration of the ADAPT intervention in clinical practice 
[24]. Additionally, pharmacists were asked to complete a 
short evaluation questionnaire using a 5-point Likert scale 
(totally disagree to totally agree).

Questionnaire for pharmacists who did not have 
access to the intervention

Pharmacists who did not have access to the ADAPT inter-
vention completed an online questionnaire on their percep-
tions towards mHealth in the pharmacy. This questionnaire 
contained open-ended, closed-ended, and 5-point Likert 
scale questions (not important to extremely important) on 
their previous experiences with mHealth, perceptions on dif-
ferent components, feasibility of mHealth, and barriers and 
facilitators for using mHealth in the pharmacy. These ques-
tions were not related to the ADAPT intervention. Moreover, 
these pharmacists provided basic pharmacy characteristics.

Data analysis

Descriptive statistics were calculated, such as percentages 
and means with standard deviations (SD). Statistical analysis 
were performed using IBM SPSS Statistics for Windows, 
version 24.0.

Results

Patients about the ADAPT intervention

Of all patients who had access to the ADAPT intervention 
(N = 87), five patients reported no use of the intervention. 
The characteristics of the other 82 patients (users of the 
intervention) are shown in Table 2. Their mean age was 
15.6 ± 2.0 years, 57.3% was female, and 59.8% (49/82) did 
not use the mHealth intervention for the complete 6-months 
study period. Main reasons for not using the intervention (at 

Table 1  Components of the ADolescent Adherence Patient Tool (ADAPT), an interactive mHealth intervention consisting of a smartphone 
application (app) for patients connected to a desktop management system for pharmacists

app smartphone application, CARAT  Control of Allergic Rhinitis and Asthma Test, ADAPT ADolescent Adherence Patient Tool

Intervention component Aim Explanation

Weekly CARAT questionnaire To monitor symptoms (motivational and educational) Patients received a weekly reminder to complete this 
10-item questionnaire on the app, which enables them 
(and their pharmacist) to monitor asthma and allergic 
rhinitis symptom over time

Medication reminder To prevent forgetting (behavioural) Patients could set an alarm once or twice a day, based on 
their medication regimen and their preferences

Movies To educate and motivate Patients received weekly movies on the app, additionally 
pharmacist could send specific movies to the patients 
app, e.g., concerning inhaler instructions

Peer chat To facilitate contact Patients could chat with peers; other asthma patients who 
participated in the study. This is an age-specific ele-
ment, based on the adolescents’ preferences

Pharmacist chat To facilitate contact (motivational and educational) Patients and their pharmacists could send chat messages, 
e.g., for questions and feedback

Table 2  Characteristics of the patients who used the ADAPT inter-
vention (N = 82)

ADAPT ADolescent Adherence Patient Tool, CARAT  Control of 
Allergic Rhinitis and Asthma Test, MARS Medication Adherence 
Report Scale, SD standard deviation

Patients  % (n)

Female gender 57.3 (47)
Age, mean (SD) 15.6 (2.0)
Asthma medication use > 6 years 61.0 (50)
Adherent (MARS ≥ 23) 34.5 (30)
CARAT controlled (CARAT > 24) 22.0 (18)
 Allergic rhinitis controlled (> 8) 36.6 (30)
 Asthma controlled (≥ 16) 29.3 (24)
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all) were forgetfulness (50.0%; 27/54) and technical issues 
(18.5%; 10/54). 

The majority of patients (63.4%; 52/82) used the inter-
vention at least once a week. The questionnaire to moni-
tor symptoms (52.4%; 43/82) and the medication reminder 
(23.2%; 19/82) were appreciated most. The number of users 
and their opinion per intervention component is shown in 
Fig. 1. The weekly Control of Allergic Rhinitis and Asthma 
Test (CARAT) to monitor symptoms was used by most 
patients (92.7%; 76/82), thereafter the movies (70.7%; 
58/82), which were regarded as useful by most users (75.9%; 
44/58). The peer chat was observed as ‘fun to use’ by most 
users (71.4%; 15/21), however it was used by 25.6% (21/82) 
of the patients. Figure 2 shows the opinion of patients about 
the ADAPT intervention, suggesting that the intervention 
was not time consuming and easy to use.

The aim of the ADAPT intervention was to support self-
management and increase adherence; 18.3% (15/82) of the 
patients reported to be more aware of their medication, and 
used their medication more regularly and more often. Prob-
lems with the mHealth intervention were experienced by 
28.0% (23/82), which were mainly ICT related problems 
with the medication reminder or app crashes. Most patients 
(78.0%; 64/82) would recommend the ADAPT intervention 
to others, with ‘convenient’ as the main reason. In total, 
63.4% (52/82) of the adolescents agreed that the pharmacy 
is the right place for providing treatment related information.

Pharmacists who had access to the ADAPT 
intervention

Almost all pharmacists (95.8%; 23/24) used the ADAPT 
intervention, reasons for not using the intervention (n = 1) 
were not fitting with daily activities and preferably patient 
contact via mail (instead of an app). We excluded this phar-
macist from further analyses. The characteristics of phar-
macists who used the ADAPT intervention (N = 23) are 
shown in Table 3. Most pharmacists (73.9%; 17/23) used 
the mHealth intervention for the complete study period. Two 
participants were pharmacy technicians, who were special-
ised in pulmonary care. In three pharmacies more than one 
pharmacist was responsible for the intervention.

Before the start of the intervention, more than half of the 
pharmacists (56.5%; 13/23) were not familiar with the use 
of electronic health (eHealth) in the pharmacy. During the 
ADAPT study, on average 3 ± 2 patients per pharmacy used 
the intervention. Using the intervention was not time con-
suming for most pharmacists (91.3%; 21/23; Fig. 3), vary-
ing from a few minutes to 20 min per week depending on 
the patient’s needs. The pharmacist with most participants 
(n = 8) spent on average 5 min per week on the interven-
tion. Almost all pharmacists (95.7%; 22/23) were satisfied 
with the ADAPT intervention (Fig. 3), and 73.9% (17/23) 
contacted patients, based on e-mail notifications generated 
by the desktop management system, such as a low asthma 
control score or a question via the pharmacist chat.

Fig. 1  Self-reported use per 
component of the ADoles-
cent Adherence Patient Tool 
(ADAPT), sorted from most to 
less used (N = 82), and the per-
centage of users who perceived 
the component as fun to use 
(black) or useful (grey). CARAT  
control of allergic rhinitis and 
asthma test

Fig. 2  The percentage of 
patients (N = 82) who agreed 
(totally agree and agree) with 
the statements about the ADo-
lescent Adherence Patient Tool 
(ADAPT)
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The use of the intervention was clear for 78.3% (18/23) 
and the desktop management system was regarded as user-
friendly by 69.6% (16/23) of the pharmacists (Fig. 3). The 
chat function with the patients and the questionnaire to moni-
tor symptoms of the patient were appreciated most. For most 
pharmacists, the ADAPT intervention promoted contact with 
patients (73.9%; 17/23) and it supported the pharmacist’s 
role as a healthcare provider (82.6%; 19/23). In total, 47.8% 
of the pharmacists (11/23) thought that the intervention 
improved medication use of their patients (Fig. 3). How-
ever, the low number of patients per pharmacy, reluctance 
of patients, time constraints, and the non-intuitiveness of the 
intervention were reasons why the ADAPT intervention did 
not meet expectations for ten pharmacists (43.5%; 10/23). 
Moreover technical problems were experienced by 30.4% 
(7/23) pharmacists (Fig. 3), mainly related to updates of the 
desktop management system. Six pharmacists suggested an 
improvement in the usability of the intervention, e.g., easier 
login procedure. Integration of the desktop management sys-
tem in the pharmacy information system would be a major 
improvement according to all pharmacists.

Most pharmacists (91.3%; 21/23) would implement the 
intervention when reimbursed (Fig. 3). However, there were 

concerns about the patient population, as adolescents were 
experienced as reluctant and hard-to-reach. Pharmacists sug-
gested older patients with chronic diseases such as diabetes, 
asthma/COPD, or cardiovascular diseases as a target popu-
lation. The majority of pharmacists (95.7%; 22/23) agreed 
that the pharmacy is the right place for mHealth interven-
tions, like the ADAPT intervention, because medication 
counselling and adherence were seen as the responsibility 
of pharmacists. Moreover, the pharmacy was suggested as 
easy accessible. The reason for not using mHealth in the 
pharmacy was that patients might prefer their general prac-
titioner as a healthcare provider, instead of their pharmacist.

Pharmacists who did not have access to the ADAPT 
intervention

Characteristics of the 26 pharmacists who did not have 
access to the ADAPT intervention are shown in Table 3. 
More than half of the pharmacists (57.7%; 15/26) had never 
heard of mHealth interventions before. Two pharmacists 
used mHealth interventions previously, and almost all other 
pharmacists would like to use mHealth in their pharmacy 
(95.8%; 23/24).

Table 3  Characteristics of the 
pharmacist study population

FTE full time equivalent, mHealth mobile health, SD standard deviation

Intervention group 
(N = 23) % (n)

Control group 
(N = 26) % (n)

Pharmacist characteristics
 Female gender 73.9 (17) 57.7 (15)
 Age, mean (SD) 35.1 (9.0) 43.0 (8.8)
 Working experience in years, mean (SD) 9.6 (8.1) 16.8 (8.4)
 Previous experiences with mHealth 30.4 (7) 42.3 (11)

Pharmacy characteristics
 Number of pharmacists (FTE), mean (SD) 1.7 (0.6) 1.4 (0.6)
 Number of pharmacy technicians (FTE), mean (SD) 6.4 (3.2) 6.1 (3.1)
 Located in urban environment 65.2 (15) 65.4 (17)
 Located in health center 65.2 (15) 73.1 (19)

Fig. 3  The percentage of phar-
macists (N = 23) who agreed 
with the statements about the 
ADolescent Adherence Patient 
Tool (ADAPT)
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Main expected facilitators for using mHealth were sup-
porting adherence (84.6%; 22/26) and providing extra care 
for patients (80.8%; 21/26), while the main barriers were 
time constraints (53.8%; 14/26) and lack of reimbursement 
(46.2%; 12/26). Most pharmacists (80.8%; 21/26) thought 
they had sufficient skills to use mHealth, while a lack of 
mHealth knowledge was mentioned by others (n = 5). The 
majority of pharmacists (88.5%; 23/26) thought that inno-
vations, such as mHealth, are needed to be prepared for the 
future.

The pharmacy was seen as the right place for mHealth 
interventions supporting medication use (92.3%; 24/26), 
because mHealth can support the healthcare providing role 
of pharmacists (87.5%; 21/24), medication counselling is 
seen as the responsibility of pharmacists (83.3%; 20/24), 
and the pharmacy might be more accessible than the general 
practitioner (66.7%; 16/24). Moreover, almost all pharma-
cists thought that mHealth could also be useful for other 
chronic diseases, such as diabetes (96.2%; 25/26) and car-
diovascular diseases (92.3%; 24/26). Half of the pharmacists 
(50.0%; 13/26) thought that mHealth is also useful for non-
chronic diseases to provide extra information and to ensure 
correct medication use, for example with antibiotics.

Funding was seen as an important factor for implement-
ing mHealth in daily practice, because mHealth improves 
medication counselling (88.5%; 23/26), using mHealth costs 
time (73.1%; 19/26), and (electronic) consults should be 
reimbursed (50.0%; 13/26). All pharmacists (N = 26) would 
implement mHealth when reimbursed.

Discussion

Pharmacists and patients were generally positive about the 
ADAPT intervention. Almost all pharmacists were satisfied 
with the intervention and the majority of patients would 
recommend it to others. Providing extra care for patients 
was one of the main reasons for using mHealth (by both 
pharmacist groups). Pharmacists who delivered the ADAPT 
intervention valued the improved patient contact. Negative 
experiences with the ADAPT intervention were mainly 
related to technical problems, due to updates, which might 
hamper further implementation of mHealth. However, 
updates are important to ensure the safety and privacy of 
mHealth. Technical issues should therefore receive high pri-
ority when further implementing mHealth. Another impor-
tant facilitator for further implementation is the integration 
of mHealth in the pharmacy information system, because 
a ‘stand-alone’ desktop program restrained the integration 
with the pharmacist’s workflow. Although, the majority of 
pharmacists experienced the desktop management system 
as user-friendly and clear, which are important factors for 
acceptance and uptake [25].

The weekly questionnaire to monitor symptoms was 
the most frequently used mHealth component, and it was 
highly appreciated by patients and pharmacists. We used 
the CARAT questionnaire [26], which is a validated ques-
tionnaire consisting of ten questions on allergic rhinitis and 
asthma symptoms. Monitoring symptoms contributes to 
improved health outcomes [27] and based on the current 
positive perceptions, we recommend a short questionnaire as 
a useful component for mHealth interventions. Pharmacists 
also highly appreciated the possibility to chat with patients, 
while they experienced some non-response of patients. Chat-
ting with patients, i.e., an electronic consultation (e-consult), 
provide patients with the opportunity to ask questions, while 
pharmacists can answer them when it fit with their daily 
activities. A unique aspect for patients is that they can re-
read the consult when needed [28]. E-consults are new for 
patients and pharmacists, therefore more research should be 
conducted towards effective ways of digital communication 
with patients.

For both patients and pharmacists, the use of the ADAPT 
intervention was not time consuming, however time con-
straints were named as an important barrier for using 
mHealth by pharmacists who did not have access to the 
ADAPT intervention. For further implementation, it is 
therefore important to emphasize that the ADAPT interven-
tion was not time consuming for 91.3% of the pharmacists. 
Moreover, integration of the desktop management system 
in the pharmacy information system will support efficient 
use of the intervention. Regardless of the efficient use, the 
ADAPT intervention might become more time consuming, 
when implemented among all adolescents with asthma. 
Because on average 18 adolescents per pharmacy use asthma 
medication [19], while in the ADAPT study on average three 
patients per pharmacy participated. Nonetheless, the time 
spend on the ADAPT intervention depended on the patient’s 
needs and the intervention should not be seen as something 
extra, instead it can replace other tasks, such as consultations 
and medication reviews, and can thereby potentially save 
time on the long-term.

In the current study, the pharmacy was seen as the right 
place for mHealth interventions, like the ADAPT interven-
tion. In the Netherlands, every patient is registered at one 
pharmacy and mostly fill all their prescriptions there. As 
a medication expert and healthcare provider, pharmacists 
are responsible for medication counselling and adherence. 
They can thereby improve the quality of patient care and out-
comes. MHealth interventions can facilitate the pharmacist’s 
responsibilities and promote contact with patients. This is 
important nowadays, because pharmacists are expected to 
combine their management role with more healthcare pro-
viding roles, and there is an ongoing shift towards integrated 
care settings [29]. Currently, not many mHealth interven-
tions are designed in pharmacies [4, 6, 30], while positive 
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effects of pharmacy delivered mHealth interventions are 
shown for disease management of several chronic diseases 
in adult patients [31, 32]. In the current study, even non-
chronic medication users were mentioned as a target group 
for mHealth. Therefore further research should focus on the 
implementation and integration of mHealth in pharmacy 
practice [31].

Intuitive usability and clear explanations of mHealth 
intervention were suggested to support usability and are 
therefore important for further implementation. A previ-
ous study also showed the importance of training for using 
mHealth interventions [25]. However, firstly, pharmacists 
should be aware of the possibilities for mHealth in the phar-
macy, because in the current study only a minority of phar-
macists were familiar with mHealth and/or eHealth. Moreo-
ver, pharmacy students would like to recommend mHealth to 
their future patients [33], i.e., there is room for improvement.

All pharmacists and patients voluntary participated in 
the ADAPT study and might therefore be more enthusias-
tic and positive about mHealth, or more motivated to use 
the ADAPT intervention. Thus, the current study might 
contain a response bias. Nonetheless, this evaluation study 
provides insights into the perceptions of patients and phar-
macists about a mHealth intervention, and it highlighted 
main barriers and facilitators for using mHealth in a phar-
macy setting. This is important for (research towards) fur-
ther implementation and integration of mHealth in clini-
cal practice. Our exploratory findings should be taken into 
account when developing mHealth interventions to support 
self-management and adherence. However, more research 
is needed towards the evaluation of mHealth interventions 
in the pharmacy to generalize our findings and towards the 
cost-effectiveness of mHealth, which is important for the 
development of reimbursement guidelines.

Conclusion

Both patients and pharmacists perceived beneficial 
effects and were positive about the ADAPT intervention. 
The intervention was not time consuming, while time 
constraints were expected barriers by pharmacists who 
did not deliver the ADAPT intervention. Moreover, the 
ADAPT intervention facilitated the pharmacist’s role as 
a healthcare provider and promoted contact with patients. 
Attention should be paid to prevent technical issues and 
to ensure reimbursement guidelines. The pharmacy setting 
was seen as a right place for mHealth interventions sup-
porting appropriate medication use, also for patients other 
than asthma patients. This study emphasizes the opportu-
nities for mHealth in improving the quality of care, and the 
current findings should be emphasized among pharmacists, 
other healthcare providers, and intervention developers. 

Further research should focus on generalizability of our 
findings and on the further implementation and integration 
of mHealth in the (pharmacy) healthcare setting.

Acknowledgements The authors would like to thank the community 
pharmacists for completing the questionnaires and their valuable input, 
the adolescent patients for completing the evaluation questionnaires, 
and Michelle Verouden for her help with the data collection.

Funding For the ADAPT study, funding was received from the Neth-
erlands Organisation for Health Research and Development (ZonMw) 
and Umenz Benelux BV. Neither funding source played any role in the 
study, nor the decision to submit the article for publication.

Conflicts of interest All authors declare that they have no conflict of 
interest either personally or financially.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.

References

 1. Martin LR, Williams SL, Haskard KB, DiMatteo MR. The 
challenge of patient adherence. Ther Clin Risk Manag. 
2005;1(3):189–99.

 2. World Health Organization. Adherence to long-term therapies: 
evidence for action. 2003. http://www.who.int/chp/knowl edge/
publi catio ns/adher ence_repor t/en/. Accessed 20 Nov 2018.

 3. World Health Organization. Global diffusion of eHealth: making 
universal health coverage achievable. 2016. http://www.who.int/
goe/publi catio ns/globa l_diffu sion/en/. Accessed 20 Nov 2018.

 4. Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. 
Impact of mHealth chronic disease management on treatment 
adherence and patient outcomes: a systematic review. J Med 
Internet Res. 2015;17(2):e52.

 5. Nieuwlaat R, Wilczynski N, Navarro T, Hobson N, Jeffery R, 
Keepanasseril A, et al. Interventions for enhancing medication 
adherence. Cochrane Database Syst Rev. 2014;11:CD000011.

 6. Whitehead L, Seaton P. The effectiveness of self-management 
mobile phone and tablet apps in long-term condition manage-
ment: a systematic review. J Med Internet Res. 2016;18(5):e97.

 7. Silva BM, Rodrigues JJ, de la Torre Díez I, López-Coronado 
M, Saleem K. Mobile-health: a review of current state in 2015. 
J Biomed Inform. 2015;56:265–72.

 8. The Statistics Portal. Smartphone user penetration as percentage 
of total population in Western Europe from 2011 to 2018. 2018. 
https ://www.stati sta.com/stati stics /20372 2/smart phone -penet 
ratio n-per-capit a-in-weste rn-europ e-since -2000. Accessed 20 
Nov 2018.

 9. McQuaid EL, Kopel SJ, Klein RB, Fritz GK. Medication adher-
ence in pediatric asthma: reasoning, responsibility, and behav-
ior. J Pediatr Psychol. 2003;28(5):323–33.

 10. Migo EM, Haynes BI, Harris L, Friedner K, Humphreys K, Kopel-
man MD. mHealth and memory aids: levels of smartphone owner-
ship in patients. J Ment Health. 2015;24(5):266–70.

 11. Patton GC, Viner R. Pubertal transitions in health. Lancet. 
2007;369(9567):1130–9.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.who.int/chp/knowledge/publications/adherence_report/en/
http://www.who.int/chp/knowledge/publications/adherence_report/en/
http://www.who.int/goe/publications/global_diffusion/en/
http://www.who.int/goe/publications/global_diffusion/en/
https://www.statista.com/statistics/203722/smartphone-penetration-per-capita-in-western-europe-since-2000
https://www.statista.com/statistics/203722/smartphone-penetration-per-capita-in-western-europe-since-2000


459International Journal of Clinical Pharmacy (2019) 41:452–459 

1 3

 12. Wu AC, Carpenter JF, Himes BE. Mobile health applications for 
asthma. J Allergy Clin Immunol Pract. 2015;3(3):446–8.

 13. Huckvale K, Car M, Morrison C, Car J. Apps for asthma self-
management: a systematic assessment of content and tools. BMC 
Med. 2012;10:144.

 14. Marcano Belisario JS, Huckvale K, Greenfield G, Car J, Gunn 
LH. Smartphone and tablet self management apps for asthma. 
Cochrane Database Syst Rev. 2013;11:CD010013.

 15. Badawy SM, Barrera L, Sinno MG, Kaviany S, O’Dwyer LC, 
Kuhns LM. Text messaging and mobile phone apps as interven-
tions to improve adherence in adolescents with chronic health 
conditions: a systematic review. JMIR MHealth UHealth. 
2017;5(5):e66.

 16. Sattoe JNT, Bal MI, Roelofs PD, Bal R, Miedema HS, van 
Staa A. Self-management interventions for young people with 
chronic conditions: a systematic overview. Patient Educ Couns. 
2015;98(6):704–15.

 17. Koster ES, Philbert D, de Vries TW, van Dijk L, Bouvy ML. “I 
just forget to take it”: asthma self-management needs and prefer-
ences in adolescents. J Asthma. 2015;52(8):831–7.

 18. Kosse RC, Bouvy ML, de Vries TW, Kaptein AA, Geers HC, 
van Dijk L, et al. mHealth intervention to support asthma self-
management in adolescents: the ADAPT study. Patient Prefer 
Adherence. 2017;11:571–7.

 19. Kosse RC, Bouvy ML, de Vries TW, Koster ES. Effect of a 
mHealth intervention on adherence in adolescents with asthma: a 
randomized controlled trial. Respir Med. 2019;149:45–51.

 20. Ross J, Stevenson F, Lau R, Murray E. Factors that influence the 
implementation of e-health: a systematic review of systematic 
reviews (an update). Implement Sci. 2016;11(1):146.

 21. May CR, Mair FS, Dowrick CF, Finch TL. Process evaluation for 
complex interventions in primary care: understanding trials using 
the normalization process model. BMC Fam Pract. 2007;8:42.

 22. Koster ES, Blom L, Philbert D, Rump W, Bouvy ML. The Utrecht 
Pharmacy Practice network for Education and Research: a net-
work of community and hospital pharmacies in The Netherlands. 
Int J Clin Pharm. 2014;36(4):669–74.

 23. Leventhal H, Nerenz D, Steele DJ. Illness representations and 
coping with health threats. In: Baum A, Taylor SE, Singer JE, 
editors. Handbook of psychology and health. Hillsdale: Erlbaum; 
1984. p. 219–52.

 24. Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Dif-
fusion of innovations in service organizations: systematic review 
and recommendations. Milbank Q. 2004;82(4):581–629.

 25. Davies MJ, Kotadia A, Mughal H, Hannan A, Alqarni H. The atti-
tudes of pharmacists, students and the general public on mHealth 
applications for medication adherence. Pharm Pract (Granada). 
2015;13(4):644.

 26. Azevedo P, Correia de Sousa J, Bousquet J, Bugalho-Almeida A, 
Del Giacco SR, Demoly P, et al. Control of Allergic Rhinitis and 
Asthma Test (CARAT): dissemination and applications in primary 
care. Prim Care Respir J. 2013;22(1):112–6.

 27. Powell H, Gibson PG. Options for self-management educa-
tion for adults with asthma. Cochrane Database Syst Rev. 
2003;1:CD004107.

 28. Nictiz en het NIVEL. eHealth-monitor 2017: kies bewust voor 
eHealth. 2017. https ://www.nicti z.nl/progr ammas /e-healt h-monit 
or/e-healt h-monit or-2017/. Accessed 20 Nov 2018.

 29. Mossialos E, Courtin E, Naci H, Benrimoj S, Bouvy M, Farris K, 
et al. From “retailers” to health care providers: transforming the 
role of community pharmacists in chronic disease management. 
Health Policy. 2015;119(5):628–39.

 30. Lee JA, Choi M, Lee SA, Jiang N. Effective behavioral interven-
tion strategies using mobile health applications for chronic disease 
management: a systematic review. BMC Med Inform Decis Mak. 
2018;18(1):12.

 31. Littauer SL, Dixon DL, Mishra VK, Sisson EM, Salgado TM. 
Pharmacists providing care in the outpatient setting through tel-
emedicine models: a narrative review. Pharm Pract (Granada). 
2017;15(4):1134.

 32. Niznik JD, He H, Kane-Gill SL. Impact of clinical pharmacist 
services delivered via telemedicine in the outpatient or ambu-
latory care setting: a systematic review. Res Soc Adm Pharm. 
2018;14(8):707–17.

 33. Owensby JK, Kavookjian J. Pharmacy students’ perceptions of 
the usefulness of motivational interviewing and the use of mobile 
health applications on patient counseling in the future. Curr 
Pharm Teach Learn. 2017;9(4):568–75.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.nictiz.nl/programmas/e-health-monitor/e-health-monitor-2017/
https://www.nictiz.nl/programmas/e-health-monitor/e-health-monitor-2017/

	Evaluation of a mobile health intervention to support asthma self-management and adherence in the pharmacy
	Abstract
	Impacts on practice
	Introduction
	Aim of the study
	Ethics approval

	Method
	Study setting and participants
	ADAPT intervention
	Questionnaire for patients who had access to the intervention
	Questionnaire for pharmacists who had access to the intervention
	Questionnaire for pharmacists who did not have access to the intervention
	Data analysis

	Results
	Patients about the ADAPT intervention
	Pharmacists who had access to the ADAPT intervention
	Pharmacists who did not have access to the ADAPT intervention

	Discussion
	Conclusion
	Acknowledgements 
	References




