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ABSTRACT

Objective To explore the barriers and facilitators to
inhaled asthma treatment in adolescents with asthma.
Design Qualitative analysis of posts about inhaler
treatment in adolescents from an online forum for people
with asthma. Analysis informed by the Perceptions and
Practicalities Approach.

Participants Fifty-four forum participants (39 adolescents
>16years, 5 parents of adolescents, 10 adults with
asthma) identified using search terms ‘teenager inhaler’
and ‘adolescent inhaler’.

Setting Posts from adolescents, parents and adults with
asthma taking part in the Asthma UK online forum between
2006 and 2016, UK.

Results Practical barriers reducing the ability to adhere
included forgetfulness and poor routines, inadequate
inhaler technique, organisational difficulties (such as repeat
prescriptions), and families not understanding or accepting
their child had asthma. Prompting and monitoring inhaler
treatment by parents were described as helpful, with
adolescents benefiting from self-monitoring, for example,
by using charts logging adherence. Perceptions reducing
the motivation to adhere included asthma representation as
episodic rather than chronic condition with intermittent need
of inhaler treatment. Adolescents and adults with asthma
(but not parents) described concerns related to attributed
side effects (eg, weight gain) and social stigma, resulting in
‘embarrassment of taking inhalers’. Facilitators to adherence
included actively seeking general practitioners’/consultants’
adjustments if problems arose and learning to deal with

the side effects and stigma. Parents were instrumental in
creating a sense of responsibility for adherence.
Conclusions This online forum reveals a rich and novel
insight into adherence to asthma inhalers by adolescents.
Interventions that prompt and monitor preventer inhaler

use would be welcomed and hold potential. In clinical
consultations, exploring parents’ beliefs about asthma
diagnosis and their role in dealing with barriers to treatment
might be beneficial. The social stigma of asthma and its
role in adherence were prominent and continue to be
underestimated, warranting further research and action to
improve public awareness of asthma.

BACKGROUND

Asthma is the the most common chronic
disease in UK affecting 800000 adolescents.’
Prevalence, morbidity and mortality are high

Strengths and limitations of this study

» This is the first study to use online forum data to
explore barriers and facilitators to adherence to
inhaler treatment in adolescents (13-19 years).
Results confirm and extend the current evidence
from traditional research approaches, offering
new insight on adolescents’ perceptions of taking
inhalers.

» The study used a novel methodological approach by
qualitatively analysing posts of patients on an online
forum using a framework-based approach. Strengths
of this approach are the spontaneous nature of the
data, which are less likely to be affected by self-
presentation, reactivity and recollection biases, and
the inclusion of participants who might not take part
in traditional research studies. The online interaction
between adolescents, parents and adults with
asthma offers interesting angles and adds value to
the exploration of barriers and facilitators to inhaler
treatment in asthma.

» However, limitations are potential biases in the
sample selection, limited information on participants’
background characteristics and the inability to ask
follow-up questions.

» Because of the online forum platform restrictions,
adolescent users were 16 years or older, and
factors affecting adherence to inhalers in younger
adolescents were reported by a third party (parents
of adolescents with asthma or adults with asthma).

among adolescents, with higher rates of exac-
erbation, hospitalisation and death than in
younger children. Reported adherence to
inhaled corticosteroid (preventer inhalers)
in adolescents is poor, ranging from 25% to
35%,2 and associated with adverse outcomes,
including death.” * Asthma exacerbations
are effectively reduced when adherence to
preventer inhalers is greater than 80%.’
However half of the studies included in a
recent review showed that in children and
adolescents adherence to inhalers recorded
through electronic monitoring was less
than 50%. All studies except one reported
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adherence rates below the 80% needed to reduce asthma
exacerbations, and even lower adherence was recorded
in older adolescents (<30% in 16-17 years old).’
Important factors affecting adherence to preventer
inhalers in adolescents include questioning the asthma
diagnosis, poor understanding of the nature of asthma,
perceiving it as an intermittent rather than chronic
condition, medications taken on as-required basis rather
than constantly and not prioritising asthma treatment in
a busy schedule.” 78

Inappropriate adherence to both preventer and reliever
inhalers has been reported as a major contributor to
uncontrolled asthma in inner-city populations,’ '’ particu-
larly in children from inner-city areas who are more likely
to overuse reliever inhalers on a daily basis."”

Studies examining adherence-promoting interventions
in adolescents have generally shown only small treatment
effects and have had methodological limitations.' ™"

New approaches to understand and improve adher-
ence to inhaled treatment in adolescents are urgently
needed."” One source of new insights comes from the
advent of online fora. Internet fora represent views of
people communicating freely with each other without
time, length or behavioural constraints that might not
be captured by traditional research studies, with great
potential for informing healthcare interventions and
policies."”"” We have opted not to include background
literature on ethnicity and culture. This is because of the
limitations of our results using online fora data, namely
the lack of information on participants’ characteristics.
This makes impossible interpreting results in the context
of ethnicity, social class and culture.

In this study we aimed to explore the experiences of
adolescents with asthma inhaler treatment by analysing
existing posts in an online forum written by adolescents,
parents of adolescents with asthma and adults with asthma
reflecting back on their teenager years. Our objectives
are to understand the practical and perceptual barriers
adolescents face when taking their preventer treatment
and explore the potential determinants of adherence/
non-adherence. Our ultimate aim is to inform the devel-
opment of future interventions to improve adherence to
inhaler treatment in asthma.

METHODS

We conducted a thematic analysis of patients’ posts on
the online forum of Asthma UK, the UK’s leading asthma
research charity. The forum was chosen following an
initial Google search, which showed a wealth of infor-
mation on inhaler taking in asthma in adolescents. We
aimed to include posts discussing issues with taking both
preventer and reliever inhalers written by adolescents
with asthma, and by people posting about adolescents
with asthma and their problems with taking such inhalers.
Our keyword search (details below) identified posts dated
between April 2006 and April 2016.

ETHICAL ISSUES

Permission from HealthUnlocked (the online platform
provider for Asthma UK) and from Asthma UK was
sought prior to identification and use of online forum
data for research purposes. There is consensus that
internet data that are freely and publicly accessible can be
used for research without prior ethical approval.'® ' On
this premise, data taken from internet have been widely
used for research purposes. Nevertheless, internet-based
research raises ethical questions pertaining to privacy
and informed consent. The analysis on the forum is clas-
sified as passive analysis, that is, analysis of information
patterns and interactions on discussion groups of which
researchers have not been part. This analysis is considered
of low intrusiveness.”’ Details on ethical issues related to
analysing online patients’ fora have been described previ-
ously,!? 2

Forum users could choose to either restrict post/
question to users of the particular HealthUnlocked
community, send private messages or share it for others
on the web. Only posts that were shared publicly on the
web were collected for this study.

To protect the identity and intellectual property of
forum participants, we will not report direct quotes,
despite this being normal practice in qualitative research.
Instead, we will paraphrase quotes.'® "’

SETTING

We conducted our analysis using posts from a UK online
platform (HealthUnlocked) hosting the Asthma UK
online forum. The Asthma UK forum is used by patients
with asthma as well as third parties (mostly family
members of patients with asthma) to share their stories,
and give and receive information and support. Proof
of asthma diagnosis is not required when registering as
forum participants, and therefore the diagnosis of asthma
is taken on trust. Children under the age of 16 are prohib-
ited from creating an account and becoming members
of HealthUnlocked, and therefore only issues related to
adolescent forum users who were =16 years were anal-
ysed. Issues with taking inhalers of adolescents <16 years
were reported second-hand by parents or retrospectively
by adults with asthma.

Identification of study participants

To identify relevant posts we searched the HealthUn-
locked using Google search engine. Usernames that were
hidden by forum participants were reported as ‘hidden
usernames’. Keywords used were ‘teenager AND inhaler’,
‘adolescent AND inhaler’. The threads of discussions for
each selected post were analysed in detail. Posts located
chronologically before or after the selected posts were
added to the analysis, provided they were discussing
the barriers/facilitators to adherence to asthma inhaler
treatmentin adolescents. These extra posts did not neces-
sarily include the words teenager, adolescent and inhaler.
Participants were included in the study whether writing
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in first person or being talked about by third parties (eg,
parents or adults with asthma who were registered users
of the Asthma UK forum). Relevant posts were copied
and pasted into an Excel database for later analysis.
Username, names or pseudonyms, gender, age, asthma
treatment, whether participant was the adolescent with
asthma or a patient discussed by third party, and third-
party relation with patient (eg, parent) were retrieved
where available within the posts. As several users hid
their usernames, it was not possible to quantify the exact
total number of participants. The classification of users
as adolescents or adults when no statement of age or
being teenager was stated was based on authors’ subjec-
tive interpretation of posts, for example mentioning
their attendance at school versus holding a professional
employment.

The words adolescent and teenager have been used
interchangeably in this manuscript and refer to the age
range 13-19 years.

Analysis

We analysed the posts using thematic analysis as described
by Braun and Clarke.” ADS read through all posts to
become familiar with the data and peoples’ stories, and
to identify characteristics from participating adoles-
cents with asthma talking about their preventer inhalers,
including demographics. Coding was performed inde-
pendently by CJG on 20% of posts. Coding was discussed
until agreement was reached.

The Perceptions and Practicalities Approach (PAPA)
framework™ was used to code posts for barriers and
facilitators with taking asthma inhalers regularly, until satu-
ration of data was reached for unique themes. The PAPA
provides a theoretical framework to understand adher-
ence to medications based on the overlapping categories
of intentional and non-intentional non-adherence. The
Necessity-Concerns Framework postulates that adherence
is influenced by implicit judgements of personal need for
the treatment (necessity beliefs) and concerns about the
potential adverse consequences of taking it.”

Posts from adolescents with asthma, parents of adoles-
cents with asthma and adults with asthma were analysed
separately. We also considered separately posts about
either preventer or reliever inhalers, and posts describing
at the same time both preventer and reliever inhalers or
inhalers in general.

The focus of this classification was on adolescents’
adherence, therefore for instance parents’ perceptual
factors could end up being classified under ‘practical-
ities’ rather than ‘perceptions’. For example, parents
not helping with prescriptions and collections of medi-
cations because they were not convinced about their
child’s asthma diagnosis or need of treatment would
be classified as an adolescent’s practical barrier, rather
than a parent’s perceptual barrier. In this scenario
adolescents would report finding empty inhalers when
willing to take them. See supplementary data COREQ
checklist.

We used Microsoft Excel for statistical measures (mean,
SD) and NVivo 11 for counting and visualising word
frequencies.

RESULTS

The keywords search resulted in 332 forum posts, 136 of
which (41%) were judged relevant for the research ques-
tions and included in the analysis. The majority of posts
included issues with taking both preventer and reliever
inhalers or inhalers in general. A summary of the specific
factors related to adherence to preventer or reliever
inhalers is reported at the end of the Results section.
The spread of posting date is as follows: 4% in 2006, 3%
in 2007, 4% in 2008, 25% in 2010, 16% in 2012, 14% in
2013, 29% in 2015 and 4% in 2016 (although only posts
up to April 16 were selected). Interestingly, no posts were
found in 2011 and 2014. Because most activity relates
to recent years, no attempt has been made to correlate
themes with posting date.

Participants
Adolescents, parents and adults with asthma joined
together in discussions about adolescents’ issues with
taking inhalers. A total of 54 participants were identified
through usernames, names or pseudonyms reported in
posts (table 1). The majority of adolescents did not state
their age in years but identified themselves as ‘teenager’.
Among adolescents whose gender was revealed within
posts, females were about twice as numerous as males. No
participant mentioned his/her ethnic background.
Because some users hid their usernames and/or did
not write their name or pseudonym at the end of the post,
we could not determine the number of participants of 64
posts, thatis, 46% ofall posts (42, 20 and 2 posts belonging
to adolescents, adults and parents, respectively), and
therefore the number of participants is underestimated.

Themes

We found a wide range of barriers and facilitators with
taking asthma inhalers in adolescents, which are shown
in table 2. Findings will be discussed within the two main
themes, according to PAPA,22 as below:

1. Factors influencing inhaler treatment capability
(practicalities). This section analyses the practical
barriers adolescents faced with taking their inhaler
regularly as prescribed.

2. Perceptions of inhaler treatment.

In this section adolescents’ perceptual barriers are
explored, according to their classifications as necessity
beliefs, i.e.that is, doubts about personal need for medi-
cation to maintain or improve current and future health,
and motivational factors, that is, concerns about inhaler
treatment.
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Table 1 Characteristics of the Asthma UK forum participants as found on the posts

N Median (range) Mean (SD)

Sample characteristics

Number of unique usernames, names or pseudonyms* (hidden usernames 54

excluded)
Adolescents
Adolescents talked about by parents
Adults with asthma

Age
All adolescents
Adolescent users
Adolescents talked about by parents
Adults with asthma

Gender of adolescents
Male
Female

Number of posts

Total number of posts

Participants’ identity (N of posts)
Adolescents
Adolescents talked about by parents
Adults with asthma

Inhaler treatment (N of posts stating type of inhalers used)
Preventer and reliever inhalers
Reliever inhaler
No inhalers treatment
Not stated

39

10
Years Years
10 16 (13-19) 16 (2)
18 (17-18) 18 (0.5)
7 14 (13-19) 15 (2)
39 (26-59) 40 (10)

13
26

136

91
10
35

87
18

1
30

*This number does not include participants from the ‘hidden username’ group, which could not be accounted for.

PRACTICALITIES OF INHALER TREATMENT

Capacity and resources

Poor inhaler technique

Taking inhalers correctly and the difficulties correcting
and maintaining a good technique were identified as
important practical barriers.

An adolescent described how at a recent hospital clinic
visit the consultant wanted to see how she was taking her
inhalers. The consultant said she was using her Turbohaler
incorrectly and showed her where she was going wrong. She
said she now realised why she was using it sometimes up to
30 times before using her own home nebuliser. Since taking
the inhaler correctly, she was now using it less than half the
number of times. (Female, adolescent, age not stated,
participant N.4)

Forgetting to take medication or to request repeat prescriptions

Forgetting to take preventer inhalers was a recognised
common factor affecting adherence. The lack of systems
to prompt adolescents of the time when preventer
inhalers were due to be taken was a particularly relevant
barrier. Forgetting about requesting and collecting repeat

prescriptions was also mentioned and the help provided
by parents in this context valued.

A parent of an adolescent with asthma wrote that their
15 year old son was not very good at remembering lo take his
preventer inhaler; though mostly remembered to take his pills
because he was using a pill box - one with compartments for
each day, divided additionally into morning and evening
doses - and this had worked very well. (Male, 15, post
written by mother, N.50)

An adolescent with asthma replying to a parent said that
Sforgetfulness was a problem and yes an inhaler taking chart
could reduce it. If a chart was being used, prescriptions
should be better managed by someone else like a parent to
make sure a full new inhaler is available at the right time [as
adolescents might fail to refill and collect prescriptions]. The
adolescent pointed out that one could tick the chart everyday
without taking the inhaler, but unless one was willing to
make the effort to spray meds in the air instead of taking
them, the amount of drug in the inhaler would not go down
[and therefore the parent would realise non-adherence].
(Gender and age not stated, adolescent, participant
from hidden username group)

4
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Table 2 Themes, divided into barriers and facilitators, in taking inhalers among users of an online asthma forum

Barriers

Facilitators

Practicalities

Treatment capability and resources

» Poor inhaler technique (reliever)

» Forgetfulness to take medication (preventer)

» Difficulty managing practicalities (eg, requesting and
collecting repeat prescriptions) (preventer and reliever)

» Lack of parents’ involvement (preventer and reliever)

» Characteristics of inhalers and involvement of adolescent in
choosing a device (eg, MDI vs turbohaler) (preventer and reliever)

» Asthma treatment cost and prescription exemption
certificate bureaucracy (preventer and reliever)

Perceptions

Treatment necessity and concerns

Necessity beliefs

lliness and treatment representation in adolescents (eg,

understanding of asthma as episodic rather than chronic

condition, concerns about the personal needs for regular
inhalers) (preventer and reliever)Concerns

» Suffering side effects of treatment (eg, weight gain, spots,
hand tremor) (preventer)

» Social representation of asthma and inhaler treatment (eg,
embarrassment of taking inhaler because of asthma stigma;
people’s reactions to inhaler taking, missing out on social
life) (preventer and reliever)

» Public ignorance of asthma and need of regular inhaler
treatment (preventer and reliever)

Practicalities

Treatment capability and resources

» Parental or adolescents ‘self-structuring of daily routines to
improve medication use’ (eg, inhaler taking chart) (preventer)

» Directly observed treatment by parent (preventer)

» Regular checks of inhaler taking technique (preventer and reliever)

» Finding the most suitable inhaler type (preventer and reliever)

» Peer-to-peer practical information and support from the
online forum (preventer and reliever)

Perceptions

Treatment necessity and concerns

Necessity beliefs

» Learning a lesson from experiencing consequences of poor
adherence to asthma treatment (eg, realising that it is better
taking preventer inhalers than missing fun activities because
of asthma, through parents’ advice, self-reflection or self-
monitoring) (preventer)

Online resources to learn about asthma (preventer and

reliever)Concerns

» Self-management of side effects (eg, food diary to monitor
weight gain) (preventer)

» Advice/techniques to dealing with people’s reactions and
inhaler taking stigma (preventer and reliever)

» Feeling ambassadors for improving public knowledge of
asthma and inhaled treatment (preventer and reliever)

» Peer support effect of online forum (preventer and reliever)

» De-stressing oneself/stress management strategies (preventer
and reliever)

» Positive thinking (eg, concentrating on what one can do)
(preventer and reliever)

MDI, metered-dose inhaler.

Parents’ help with setting up systems such as charts to
promote good adherence was reported.

An adolescent wrote that her mother sorted all her repeats so
she knew exactly how quickly she was getting through her
supplies of inhalers. If she deemed he/her was going through
the blue inhaler (of which she was only allowed one - and
was fined if was caught without it) too quickly then he/
she had to go and explain to the GP, which he/she knew
was likely to increase all regular medication. (Gender and
age not stated, adolescent, participant from hidden
username group)

As outlined in the PAPA, non-adherence could be the
result of a combination of forgetfulness (a practical
barrier) and perceptual factors (described more in detail
in the next section).

An adolescent with asthma wrote that having busy lives,
together with [unspecified] negative connotations concerning
inhalers and medications to teens were important causes

Jor forgetting to take them. (Female, age not stated,
adolescent with asthma, N.32)

Parents’ involvement in inhaler treatment

Parents not engaging with asthma diagnosis and inhaler
treatment was mentioned as a practical barrier. There
were reports of parents not believing their child’s asthma
diagnosis and therefore not helping with practicalities
like reminding preventer doses times and managing
prescriptions.

An adolescent wrote that her parents did not believe her
asthma diagnosis to be true, so she had to force herself to
remember to take her preventer inhaler. She found that it
helped putting it next to her toothbrush, so that she had to
move it out of the way to get to her toothbrush. After picking
it up there was no point in her not taking it. (Female, age
not stated, adolescent, N.28)

An adult with asthma thought his/her problem stemmed
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Jfrom when he/she was first diagnosed with exercise-induced
asthma in early teens and his/her mother said it was ridic-
ulous how doctors just dish out inhalers carelessly. Unfor-
tunately as the years went on [without proper inhaler treal-
ment] his/her asthma has got progressively worse and she
suffered with frequent exacerbations. (Gender and age
not stated, adult with asthma, participant from hid-
den username group)

Characteristics of inhalers and involvement of adolescent in
choosing a device
The characteristics of inhalers themselves could affect
adherence to treatment because of the mechanism of
action (eg, metered-dose inhaler (MDI) vs turbohaler) or
their particular design.

Seeking help from general practitioners (GPs) or
hospital consultants about treatment adjustments if prob-
lems arose was reported as facilitators to adherence.

An  adolescent wrote that he/she was diagnosed with
asthma when aged 14, and had veally poor adherence for
her steroid inhaler for the first year. She replied to a parent
who was struggling with getting her teenage son to take
the preventer inhaler, asking whether she had talked to the
GP or asthma nurse about the problem. She said there may
be an alternative delivery device that her son could find
more acceptable than the one he's got. He/she admitted
that for some reasons he/she did found much easier to comply
with the turbohaler rather than the MDI. She added that it
might be possible to get a stronger inhaler so that he had to take
Jewer puffs each time, which would take less time and that, if
he could choose the delivery device, he might have felt more in
control and more willing to take responsibility for his asthma.
(Gender and age not stated, adolescent, N.13)

An adolescent commented that a suitable carrier for a
turbohaler would be a mini baby sock, similar to mobile
phone socks. She said the turbohaler did look a bit like
something one could buy in shops selling lingerie among
other things [meaning a sex toy]. (Female, age not stated,
adolescent, N.21)

Another adolescent replied to this post saying she also felt
embarrassed about using her turbohaler in public, for the
reason mentioned by the previous user. Her advice was for
inhaler designers to make the shape of turbohalers less sug-
gestive. (Female, age not stated, adolescent, N.22)

Asthma treatment cost and exemption certificate bureaucracy
The cost of asthma treatment for adolescents following
completion of education was mentioned as a potential
obstacle to good adherence, as well as the difficulty in
getting prescription exemption documents.

An adult with asthma wrote that when one gets to
University there will be a place where one gets advice on
medical exemption certificates. In his/her experience,
to claim this there was a fairly comprehensive booklet to
Sill. He/she said it was so complicated that she gave wp
after a couple of pages and just paid the full charge and

avoided going to the doctors or getting prescriptions when
his/her funds had run low. This however contributed to
intermittent adherence and getting pleurisy and cracking a
rib through excessive coughing, which he/she never actually
went to the doctors about. Retrospectively he/she thought
that if he/she had gone to the doctors, they might have seen
the signs of an asthma flare up. (Gender and age not
stated, adult with asthma, participant from hidden
username group)

These results suggest that the online forum represented
a source of practical information and support for adoles-
cents’ users.

PERCEPTIONS OF INHALER TREATMENT

Non-adherence as attention seeking behaviour

Not taking inhalers was recognised as a potential
purposeful behaviour to attract attention from parents or
school.

An adolescent wrote that teenagers can purposefully use
poorly controlled asthma as a bid for attention if there are
stressful things going on in their lives. (Adolescent, age
and gender not stated, N.13)

The attention seeking behaviour was also reported
‘second-hand’ by a parent.

A mother of an adolescent with asthma suggested to another
mother on the forum to talk to her son about his asthma,
making him understand how many more fun activities for
teenagers he could join in with if he was taking his inhalers
rather than ending up being poorly and missing oul. She
also suggested to check whether he was having problems at
school and using his asthma as a form of attention seeking
both at home and at school, as he might have been doing it
as a cry for help for some reason. (Female, mother of a
female adolescent with asthma, age not stated, N.52)

Treatment necessity
Taking inhalers was influenced by the way adolescents
judged their personal needs for medication.

lliness and treatment representation in adolescents

Putting into discussion the diagnosis of asthma was
mentioned in several posts, a view that precipitated delib-
erate non-adherence.

An adolescent stated she was a teenager and her adherence
to inhalers was really bad. She reflected she was getting into
a pattern of taking them and then feeling ok and so started
thinking she did not really need them and that she had been
‘over-diagnosed with asthma’. She then decided to prove she
did not need to take them — to prove she did not have asthma.
She admitted she knew she shouldn’t but at the same time
she did not want the inhalers, if that was making sense.
(Female, adolescent, N.28)

An adolescent wrote that she was not sure scare tactics by
parents work as a general rule as adolescents tend to believe
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that they are immortal and a severe asthma attack will
not happen to them. (Adolescent, age and gender not
stated, N.13)

Directly observed treatment was considered a facilitator
to adherence in this respect.

A woman with asthma replied to a parent worried about his
son not taking inhalers, saying through her non-compliance
as a teenager, she ended wp with appalling lungs. When she
was a teenager she just had a blue and brown inhaler, and
didn't take either of them. She could not explain why and
added that it might be down to teenager needing a reason to
rebel. As an adult, she reflected that, at the time, she wasn’t
mature enough to make those decisions, and didn’t really
understand the implications. Telling an adolescent they have
asthma doesn’t necessarily mean they accept / internalise
the diagnosis - it’s not the same as experiencing an asthma
attack which makes one end up almost ventilated in ITU, so
reinforcing the diagnosis through experience. Being told to
take inhalers can be just words, and go in one ear and out
the other. She stated she was not convinced any adolescent
has the capacity to weigh up the risks and benefits long term
of those kinds of decisions. Hence, she would not take it
on trust that any child was taking their medications and
would stand and watch them, tantrums or not. (Female,
40 years, participant from hidden username group)

Experiencing the consequences of non-adherence as a driver of
necessity beliefs

Adolescents described that suffering severe asthma attacks
or experiencing deterioration of asthma symptoms due to
lack of adherence to preventer inhalers was an important
signal of the high value of preventer treatment and trig-
gered improved inhaler taking behaviour.

An adolescent wrote that she was keeping a diary of the
exercise she could do (something she also did when she was
diagnosed) and used this to show to herself that if she did not
use her preventer for a few days, she went down 4 times on the
number of minules she could exercise for, and if she missed
it for a week then she could manage just few minutes. This
type of self-monitoring worked to remind her of how much of
an impact taking the preventer inhaler can have, and made
her think that taking her inhaler was far less hassle than
having to stay inside all day and having to use the lift all
of the time. (Female, age not stated, adolescent, N.28)

Parents did play a role in the process of changing inhaler
taking behaviour in adolescents.

A parent of a 19year old who has moderate asthma wrote
that having once had to get up at 3am to drive several
miles to take the son to AGE because of a severe asthma
attack gave a huge wake up call. The parent admitted that
every now and then they still had to remind him to take his
preventer and his technique was poor if he was in a hurry
but at least he was getting some of it. (Male, 19 years, post
written by parent, N.53)

Parents could in fact be instrumental in creating a sense
of responsibility for asthma adherence by, for example,
properly discussing the need of regular preventer inhaler
treatment.

An adolescent suggested to a parent to have a serious chat
with his teenage son about the need of taking his preventer
inhaler regularly, preferably at a time when both were feeling
calm and not likely to be interrupted. He/she added that
being late, stressed and in a rush to leave the house makes it
the worst time to be getting into a discussion about inhaler
treatment. He/she reflected back that some of the worst
discussion she ever had with his/her parents on the subject
used to be in that situation, when they were all stressed
anyway. (Adolescent, age and gender not stated,
N.13)

Treatment concerns

Several concerns were identified, arising from beliefs
about potential negative effects of taking inhalers, related
to physical side effects, for example weight gain attributed
to preventer inhalers, and psychological/social barriers
attributed to inhalers in general.

Suffering side effects of treatment (eg, weight gain, spots)

An adolescent was asking whether anybody could tell him/
her whether there were any preventers that did not contain
steroids. He/she had a weight problem at the best of times but
felt even worse since being started on steroid inhalers months
earlier. He/she was also getting spots on the face and neck,
something that they never had before, and slight puffiness
in left leg/ankle. He/she believed all of these were potential
side effects of the steroid inhaler and said these were really
getting him/her down. (Age and gender not stated,
adolescent, N.1)

An adolescent commented that the physical side effects
of asthma drugs were ‘a tough one’. She commented that,
n contrast with what was happening with most severe
asthmatics, for some reason she could not keep the weight on.
She was actually losing weight on prednisolone and for her
it was a constant battle not to be too underweight. She was
getting no end of grief from her boyfriend, friends, family
elc. about being too skinny. (Female, age not stated,
adolescent, participant from hidden username

group)

Uncommon side effects like shaking hands after preventer
inhalers were reported.

Finding ways to deal with such side effects was a poten-
tial facilitator of adherence to inhaler treatment.

An adult with asthma commented about the hand tremor
linked to steroid inhaler use mentioned in the forum by an
adolescent and the ability to play instruments. He said that
he was taking 4 puffs of steroid inhaler in the morning and
night amongst other medications, and it gave him serious
tremors in the hands. These went away after a couple of
hours, so he was suggesting that if one can get in the habit
of taking inhalers regularly early in the morning, one would
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probably find that they would be able to play an instrument
when needed. He was suggesting that if one can get asthma
well under control, one would then need little or no reliever,
minimising the risk of additional tremors caused by the
salbutamol inhaler during the day. (Gender not stated,
44 years, adult with asthma, N.49)

There was evidence of users complaining of suffering
from new side effects since being switched to a different
inhaler by their GP practice due to cost-saving prescribing
policies rather than on clinical grounds.

An adolescent commented that he/she too felt that his/
her preventer inhaler was changed rather quickly. From a
preventer which was probably the one controlling better his/
her breathing, to a new one. He/she was quite bewildered
at the time. From the very start of using the new preventer
his/her breathing worsened, and he/she suffered from heart
palpitations that have got steadily worse to the point that he/
she could not lie down. He/she finally found out symptoms
were probably down to the new preventer. A quick search on
internet revealed quite a lot of people with a similar story.
This was making him/her wonder whether the side effects
of this inhaler have been played down or under reported
and about the apparent over keenness of GPs to prescribe it.
(Gender and age not stated, adolescent, participant
from hidden username group)

Social representation of asthma and inhaler treatment
Asthma and inhaler taking was perceived as character-
ising weakness or a neurotic personality.

Adolescents with asthma often talked about feelings of
embarrassment about the asthma diagnosis and taking
inhalers, which could indirectly impact on the accep-
tance of the diagnosis and the need for taking preventer
inhalers when patients feel well. Being seen taking an
inhaler caused embarrassment and the people around
them were felt as not approving of it (see relevance of
the word ‘people’ in online supplementary figure 1).
Although not overtly mentioned, the stigma that prevents
inhaler use in public seemed likely to also impact on
private preventer adherence. Interestingly, social norm
words like ‘people’ were absent from posts written by
parents (see online supplementary figure 1).

An adolescent wrote that he could not fully understand why
he had insecurities (with asthma and inhaler treatment).
He reflected that part of it was to do with not wanting to
be treated differently or as an ill person. He said that he
still was getting offended when asked whether he was ok! He
thought the other part of it had to do with the general stigma
attached to being an asthmatic and using an inhaler.
It was so regularly portrayed in films as being more of an
emotional/psychological problem suffered by over anxious
people, which was then magically fixed by a quick squirt of
the blue inhaler and all is well again. He added that until
there is a greater public understanding of the different types
of asthma and how they affect people, sufferers will continue

to feel embarrassed. (Male, age not stated, adolescent,
N.15)

An adolescent wrote that he/she felt still quite embarrassed
when mneeding to take her reliever inhaler. Even more
since recently he/she had put on lot of weight due to an
underactive thyroid and people generally would think he/she
was wheezing because he/she was fat not because of asthma.
(Gender and age not stated, adolescent, participant
from hidden username group)

An adolescent wrote that he/she was using inhalers in
private and never talking about his/her illness. This user
commented that there were not many people who knew he/
she had asthma, unless he/she had an attack in front of
them. In that case he/she could not hide it and would use
a [normalising] statement like saying that he/she thought
that many people suffer with asthma. He/she added that
generally people see asthma as a weakness and some people
are just ignorant and could become quite scared when a
severe attack comes and perhaps, depending on how bad
one’s asthma attacks could be, would be better if others
knew so that they could help, hopefully, and not with a
paper bag [as one would do for a panic attack], as that one
Jfor sure would kill him/her. (Age and gender not stat-
ed, adolescent, participant from hidden username

group)

Exclusion from social activities
The asthma diagnosis and the associated need to take
inhaler treatment in public had important consequences
on adolescents’ social life. This could lead to derision
(even from ‘friends’) and social exclusion, for example,
for not taking part in social activities like drinking and
clubbing.

Positive thinking and focusing on ‘what one can do
were suggested as ways to deal with this barrier.

s

An adolescent described that she and her friends had
just finished exams and therefore many people were
celebrating with drinks. She commented it was hard for
her seeing everyone else doing it and being a bit envious
at the fact that they could be so carefree. She was asking
other users about what was their strategy if going out to
drink, whether having one first drink and then stop or
rather making one’s drink last. She said in the meantime
she made up a checklist of things that she could which
she stuck on her wall to cheer herself wp. (Female, age
not stated, adolescent, participant from hidden
username group)

An adolescent suggested that if friends were giving grief be-
cause of being unable to join them, then the best would be to
ignore them - and try not to be bothered if they needed alcohol
to have a good time. She continued saying that this did not
mean that one should [drink] and that one could not have
Just as much fun. She admitted she started to enjoy that time
of her life much more when she focused on what she could
do/did enjoy rather than always focusing on what she could
not/should not do. (Female, age not stated, adolescent,
participant from hidden username group)
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Public ignorance of asthma and inhaler treatment

The burden of ignorance about asthma disease and
inhaler treatment was especially felt in mild to moderate
and asthma without prominent/audible wheeze.

An adolescent admitted always feeling a bit foolish taking
an imhaler when out in public (and in front of some family
members too). Sometimes, he/she added, the way people look
at people with asthma when they are showing no signs of an
attack, maybe just having tightness in the chest which could
not be seen by others. The impression was that they thought
people with asthma were just putting on a scene, this was
how he/she felt. He/she added that it was even more stupid
looking for him/herself because they had to use inhaler with
a spacer, which made him/her feel even more embarrassed.
(Gender and age not stated, adolescent, participant
from hidden username group)

An adolescent, commenting on mild asthma and inhaler
treatment, wrote that he had received the comment that he
was suffering from just a sort of cough, because that was
all they could see. He went on saying that they did not see
the medications, the endless doctor’s appointments, or nurse
wvisits, or clinics, hospitals, specialists. They did not see the
jabs, the avoidance, the hospital stays. They did not feel the
tight chest, the pain, the fear. They did not see anything
beyond a cough and a puff or two. (Male, age not stated,
adolescent, N.29)

An adolescent described that when trying to gel a GP
appointment because her asthma symptoms were playing up
and her peak flow was sliding down, she was told by the
receptionist that surely an appointment the following week
would have done, as it ‘was only for asthma’. She commented
she was lucky not to have brittle asthma. (Female, age not
stated, adolescent, N.36)

Even healthcare professionals were felt at times not to
have a full knowledge of asthma and of the existence of
asthma without predominant wheeze. A few participants
in 2015 exchanged posts of frustration describing some
doctors saying that their chest was clear and therefore
asthma was not out of control, despite their symptoms of
breathlessness, frequent need of reliever inhalers and a
decreased peak flow.

An adolescent wrote empathising with somebody else in the
forum that he also never wheezed, yet he was getting lot
of comments from doctors that his chest was clear and ‘all
good’. He stated that he did say he never wheezes, except
when having an allergic reaction to latex, otherwise no
wheeze at all. He commented that he hated [hated repeated
5 times] being told about the absence of wheezes and thanked
the other user for making him feel he was not alone. (Male,
age not stated, adolescent, N.29)

Public awareness of asthma and inhaler treatment could
be improved by self-awareness of the disease and adoles-
cents considering themselves as ‘ambassadors of the
disease’.

A participant  kept reminding him/herself that seeing
someone else using an inhaler wouldn’t make one feel odd
about it, or think that they should feel embarrassed. This has
helped to counteract the embarrassment and now the user
tended just to get on with it. (Gender and age not stated,
adolescent, participant from hidden username
group)

An adolescent with asthma wrote how having attacks during
sport sessions and taking inhalers publicly created the oppor-
tunity to explain asthma and for people to realise that the
disease did not preclude the possibility of obtaining excellent
sport performances. The participants went on saying that
being an ambassador for asthma can be annoying at times
and it might be frustrating that so many people are ignorant
but trying and let people learning a bit more might help them
realise that asthma is a highly variable condition and that
it ‘isn’t just a joke’. (Gender and age not stated, adoles-
cent, participant from hidden username group)

SUMMARY OF THEMES AROUND INHALERS IN GENERAL,
PREVENTER AND RELIEVER INHALERS

Most posts discussed issues with both preventer and
reliever inhalers (see table 2). Practical factors about
both types of inhalers included parents’ roles (positive
when aware of the asthma and helping with reminding
doses and managing repeat prescriptions, or negative
when not believing in the asthma diagnosis and there-
fore not providing practical support); delivery type or
shapes of inhalers; and difficulties with the bureaucracy
of obtaining prescription exemptions when age >16 years
and in full-time education. Perceptions reducing moti-
vations to take both types of inhalers embraced social
stigma and negative connotations associated with taking
inhalers; illness representation in adolescents making
them doubting their asthma diagnosis and need of
long-term treatment; feeling of immortality and ‘won’t
happen to me’; not taking inhalers as attention seeking
behaviour; and suffering from side effects like tremors.
Positive thinking, ability to learn a lesson from not
properly taking inhalers, seeking help from healthcare
professionals, peer-to-peer support received through the
online forum and feeling ‘ambassadors of the condition’
were facilitators in increasing motivation to adhere to
inhaler treatment.

The main practical barrier specifically related to
preventer inhalers was forgetting and lack of reminders
when doses were due. Self-monitoring of treatment
and ‘learning a lesson’ from non-adherence causing
asthma deterioration were facilitators of adherence to
preventer inhalers. Parents could play a positive role
in the latter. The main concerns related to preventer
inhalers were linked to side effects. Actively seeking help
and advice to deal with side effects was a facilitator.

Issues discussed with reliever inhalers focused on prac-
tical barriers like poor inhaler technique, and perceptual
barriers linked with the embarrassment of taking the
inhalers in public, especially in mild/moderate asthma
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when diagnosis may have been hidden from people
around the adolescent.

DISCUSSION

Summary

This online forum reveals a rich source of often candid
information illuminating practical and perceptual
barriers to adherence to asthma inhaler treatment expe-
rienced by adolescents. Our findings from a novel source
triangulate with, confirm and extend previous research.
Our data emphasise several points.

The social stigma of asthma and its potential adverse
effects on adherence to inhaler treatment remain under-
estimated and warrant further research. Urgent action is
warranted to improve public awareness of the impact on
the individual of mild/moderate asthma and linked need
of regular inhaler treatment. Adolescents’ understanding
of asthma as episodic rather than chronic condition,
concerns about the personal needs for regular inhalers
and the side effects of preventer inhalers emerged as
important barriers to adherence. Actively seeking health-
care professionals’ treatment adjustments if problems
arose and learning to deal with side effects were reported
as adherence facilitators.

Parents can play a key role in adherence to inhaler treat-
ment by helping with practical barriers like dealing with
repeat prescriptions and prompting preventer inhaler
use, addressing adolescents’ perceptual concerns, and in
some cases simply accepting that their child indeed has
asthma.

Interventions that prompt and monitor inhaler use
hold particular potential for adolescents who forget to
take preventer inhalers.

Strengths and limitations

This is the first study that used online forum data to
explore barriers and facilitators to inhaler use in adoles-
cents with asthma using a framework that allows analysing
illness and treatment representations, how these influ-
ence coping strategies and how coping mediates the
relationship between illness perceptions and health
outcomes.” A strength of this work lies in the sponta-
neous nature of the data provided by online fora. Such
data are less likely to be affected by self-presentation,
reactivity and recollection biases and by the influence of
the researcher’s agenda.15 Adolescents’ concerns about
the shape of inhalers in social context have not been
previously reported in literature.

Moreover fora allow collection of data from participants
who might not take part in traditional research studies
and from a wide geographical location. The main limita-
tions of this approach are potential biases in the sample
of participants (ie, adolescents who took part in an online
asthma forum), limited information on participants’
background characteristics, which might have affected
representativeness, and the inability to ask follow-up
questions to participants. Considering the time span of

the forum, relatively few posts and users were identified
through the keyword search. The search was limited to
words adolescents, teenagers and inhaler, and therefore
might have missed posts where none of these keywords
were present, although inhaler treatment was discussed.
Information about participants such as age, gender,
inhaler type and asthma diagnosis was limited to what was
revealed within their posts and could not be verified. We
could not account for the number of participants who
wrote 42% of all relevant posts included into this study,
as usernames were ‘hidden’ by the posting users. Forum
participants were older adolescents (=16 years) and
difficulties of younger adolescents were reported second-
hand by parents or retrospectively by adults with asthma.
Therefore the views of younger adolescents were poorly
represented or under-represented when reported second-
hand. Nevertheless issues with taking inhalers described
in this study do triangulate with the ones emerging from
UK school teenagers 0.2

The forum was moderated and some of the posts
might have been removed or affected by the moderation
process.

Comparison with existing literature

The results from this online forum confirm the barriers to
inhaler taking treatment from previous literature.” '’ ' **
Parents played an important role in adherence to inhaler
treatment, as previously described.” Interestingly, both
adolescents and, with hindsight, also adults with asthma
recognised the importance of directly observed treatment
in guaranteeing good adherence to inhalers. Indeed,
there is evidence that a positive subjective view of parents
towards preventer inhalers and parents’ stimulation of
their offspring to use them is associated with good adher-
ence, regardless of ethnic background in children aged
7-17 years.”

Adolescents’ beliefs about asthma and its treatment
were important determinants of adherence to inhalers,
with many forming this necessity belief following a
negative experience that they attributed to their non-ad-
herence, according to another study.”” The same study
cites the embarrassment experienced by adolescents
being diagnosed with asthma and with taking inhalers.
This factor might play a role in the adolescents’ decision
to stop taking preventer inhalers or take them subopti-
mally, with the intent of proving the asthma diagnosis was
wrong or that there was no need of taking them constantly.
This was particularly relevant in mild/moderate asthma,
where being asthmatic could be more easily hidden from
people, for example school friends.

Although embarrassment and social stigma associated
with asthma and inhaled treatment were mentioned
by adolescents and by adults with asthma in the online
forum, none of the parents in this study did (see online
supplementary figure 1), suggesting a potential poor
parental awareness of this factor and of the bearing of
the negative social consequences faced by their children.
Similarly, concerns about side effects related to preventer
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inhalers were described by adolescents in this study as
previously shown,” while comments on side effects were
absent from parents’ posts.

Clinical implications

Barriers and facilitators to inhaler treatment identified
in this study can inform and improve consultations with
adolescents with asthma. Clinical consultations could
be better structured to integrate both adolescents’ and
parents’ roles in dealing with the practicalities and
perceptions of inhaler treatment.

In consultations with adolescents, particular attention
could be paid to checking the acceptability of inhaler
devices (and offering alternatives if appropriate) and
identifying side effects. Digital reminders and self-mon-
itoring to deal with forgetfulness hold potential with
improving adherence to preventer inhalers. Enquiring
about and problem-solving concerns about taking
inhaler treatment, including those relating to social
norms and social consequences, and communicating a
common-sense rationale for the personal necessity of
preventer treatment might have beneficial effects on
adherence.

In light of the results presented here, parents’ involve-
ment in adolescents’ adherence should perhaps be
explored more in consultations. Asking parents about
their beliefs regarding asthma treatment, their aware-
ness of the social stigma of asthma, and exploring their
involvement in the practicalities of requesting, collecting
prescriptions and prompting/reminding about inhaler
taking, or helping to empower their child to complete
these tasks would benefit adolescents’ adherence.

We found further candid evidence of how adolescents
with asthma feel derided, excluded and embarrassed by
their condition, both in public and in some cases even by
members of healthcare teams. Even a few doctors in posts
dated 2015 were reported denying diagnosis of acute
exacerbations of asthma based on the absence of wheezes
on chest auscultation, despite adolescents’ other symp-
toms (breathlessness, increased need of reliever inhalers,
chest tightness, cough, decreased peak flows). This led
to patients’ frustration and suggests there is a need
for improving awareness of asthma diagnosis among
healthcare professionals. (The British Thoracic Society
(BTS) /Scottish  Intercollegiate Guidelines Network
(SIGN) Asthma Guideline 2014 for asthma diagnosis
reads: more than one of the following symptoms: wheeze, breath-
lessness, chest tightness and cough).

Interestingly, the forum provided a useful medium
by which adolescents could share strategies to deal with
embarrassment and to improve public awareness of
asthma, which could be helpful in clinical consultations
with adolescents admitting problems with the disease
stigma (eg, feeling an ambassador of the condition and
asthma inhaler treatment; using a normalising statement
‘many people suffer with asthma’; focusing and enjoying
things one can do rather than can’t do).

Future research

These results inform the development of future inter-
ventions to improve adherence to inhaler treatment
in asthma. Intervention components can be modelled
on the barriers to adherence identified and according
to hypothesised causal pathways, allowing isolation
and measurements of their effects on the intervention
outcomes.

The social stigma of asthma and its role in adher-
ence were prominent and underestimated. More work
is needed to establish whether the embarrassment and
social stigma of asthma are linked to non-adherence in a
causal way, and more action is needed to ensure asthma
is represented in a positive way in the media. In light of
the importance of parents’ involvement in adherence
to inhaler taking in adolescents with poorly controlled
asthma,” and the lack of data of parental support with
inhaler taking across adolescence years, finding out the
prevalence and extent of parents’ involvement in asthma
treatment, and correlating it with age, social background
and ethnicity, might be helpful in identifying the oppor-
tunity for targeted adherence interventions.

Future research should focus on test effectiveness
and cost-effectiveness of interventions that prompt and
monitor inhaler use. Electronic monitoring devices hold
potential to monitor adolescents’ adherence,”’ ™ but
could also potentially be used to empower adolescents and
enable them to monitor their adherence and promote
self-management. Electronic dose reminding and moni-
toring effects on adherence might not be sustained over
time,”" and therefore there is a need to find new ways to
sustain such effect.

Acknowledgements We are grateful to Asthma UK and HealthUnlocked for
permission to analyse the online forum. We would like to thank Daniella Samos for
assistance with visualisation of word frequencies.

Contributors ADS and CJG conceived the work. All authors (ADS, RH, LF, AB,

CJG) contributed to the design of the study. ADS wrote the study protocol and
collected the data from internet. ADS and CJG analysed the data, and all authors
(ADS, RH, LF, AB, CJG) contributed to the interpretation of findings. RH helped with
the classification and mapping of the emerging themes according to the PAPA
framework. ADS wrote the first version of the manuscript. All authors (ADS, RH, LF,
AB, CJG) undertook a critical revision of the article and gave their final approval for
the manuscript to be published.

Funding ADS is funded by an NIHR Academic Clinical Lectureship. AB is an NIHR
Senior Investigator and additionally was supported by the NIHR Respiratory Disease.
RH was supported by the National Institute for Health Research (NIHR) Collaboration
for Leadership in Applied Health Research (CLAHRC) North Thames at Barts NHS
Trust. The views expressed are those of the author(s) and not necessarily those of
the NHS, NIHR or Department of Health.

Competing interests None declared.
Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement This is not applicable as the data were not collected
for this study but available on the internet. Asthma UK and HealthUnlocked have
approved the study protocol.

Open Access This is an Open Access article distributed in accordance with the
terms of the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial use,
provided the original work is properly cited. See: http://creativecommons.org/
licenses/by/4.0/

De Simoni A, et al. BMJ Open 2017;7:€015245. doi:10.1136/bmjopen-2016-015245

11

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

© sallelq] aJed yiesy
uela|pog - pIoJXO 10 ANSIBAIUN Te 920z ‘sz [11dy uo jwoo fwg uadolway/:dny wou) papeojumoq “/T0Z ung €T U0 G2ST0-9T0Z-uadolwg/9eTT 0T Se paysiignd 1s.iy :uado CING


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://bmjopen.bmj.com/

Open Access 8

© Article author(s) (or their employer(s) unless otherwise stated in the text of the 16. Balasooriya-Smeekens C, Bateman A, Mant J, et al. Barriers and

article) 2017. Al rights reserved. No commercial use is permitted unless otherwise facilitators to staying in work after stroke: insight from an online

expressly granted. forum. BMJ Open 2016;6:6009974.

17. De Simoni A, Shanks A, Balasooriya-Smeekens C, et al. Stroke
survivors and their families receive information and support on
an individual basis from an online forum: descriptive analysis of a
population of 2348 patients and qualitative study of a sample of

REFERENCES participants. BMJ Open 2016;6:e010501.

1. Couriel J. Asthma in adolescence. Paediatr Respir Rev 2003;4:47-54. 18. Harvey KJ, Brown B, Crawford P, et al. 'Am | normal?' Teenagers,

2. Bender B, Wamboldt FS, O'Connor SL, et al. Measurement of sexual health and the internet. Soc Sci Med 2007;65:771-81.
children's asthma medication adherence by self report, mother 19. Seale C, Charteris-Black J, MacFarlane A, et al. Interviews and
report, canister weight, and Doser CT. Ann Allergy Asthma Immunol internet forums: a comparison of two sources of qualitative data.
2000;85:416-21. Qual Health Res 2010;20:595-606.

3. Fleming L, Wilson N, Bush A. Difficult to control asthma in children. 20. Eysenbach G, Till JE. Ethical issues in qualitative research on internet
Curr Opin Allergy Clin Immunol 2007;7:190-5. communities. BMJ 2001;323:1103-5.

4. Rabe KF, Adachi M, Lai CK, et al. Worldwide severity and control of 21. BraunV, Clarke V. Using thematic analysis in psychology. Qual Res
asthma in children and adults: the global asthma insights and reality Psychol 2006;3:77-101.
surveys. J Allergy Clin Immunol 2004;114:40-7. 22. Horne R. Compliance adherence and concordance. In: Taylor KMG,

5. Santos PM, D'Oliveira A, Noblat LA, et al. Predictors of adherence to Harding G, eds. Pharmacy practice. London: Taylor & Francis, 2001.
treatment in patients with severe asthma treated at a referral center 23. Harris K, Mosler G, Williams SA, et al. Asthma control in London
in Bahia, brazil. J Bras Pneumol 2008;34:995-1002. secondary school children.J Asthma 2017;23:1-8

6. Morton RW, Everard ML, Elphick HE. Adherence in childhood 24. Cole S, Seale C, Griffiths C. ‘The blue one takes a battering’ why
asthma: the elephant in the room. Arch Dis Child 2014;99:949-53. do young adults with asthma overuse bronchodilator inhalers? A

7. Dinwiddie R, Muller WG. Adolescent treatment compliance in qualitative study: Table 1. BMJ Open 2013;3:e002247:pii.
asthma. J R Soc Med 2002;95:68-71. 25. Edgecombe K, Latter S, Peters S, et al. Health experiences of

8. Desai M, Oppenheimer JJ. Medication adherence in the asthmatic adolescents with uncontrolled severe asthma. Arch Dis Child
child and adolescent. Curr Allergy Asthma Rep 2011;11:454-64. 2010;95:985-91.

9. Crocker D, Brown C, Moolenaar R, et al. Racial and ethnic disparities 26. van Dellen QM, Stronks K, Bindels PJ, et al. Adherence to inhaled
in asthma medication usage and health-care utilization: data from the corticosteroids in children with asthma and their parents. Respir Med
National Asthma Survey. Chest 2009;136:1063-71. 2008;102:755-63.

10. Bollinger ME, Mudd KE, Boldt A, et al. Prescription fill patterns in 27. Buston KM, Wood SF. Non-compliance amongst adolescents with
underserved children with asthma receiving subspecialty care. Ann asthma: listening to what they tell Us about self-management. Fam
Allergy Asthma Immunol 2013;111:185-9. Pract 2000;17:134-8.

11. Pai AL, McGrady M. Systematic review and meta-analysis of 28. Taddeo D, Egedy M, Frappier JY. Adherence to treatment in
psychological interventions to promote treatment adherence in adolescents. Paediatr Child Health 2008;13:19-24.
children, adolescents, and young adults with chronic illness. J 29. Ellis DA, King P, Naar-King S, et al. Effects of family treatment on
Pediatr Psychol 2014;39:918-31. parenting beliefs among caregivers of youth with poorly controlled

12. Dean AJ, Walters J, Hall A. A systematic review of interventions to asthma. J Dev Behav Pediatr 2014;35:486-93.
enhance medication adherence in children and adolescents with 30. Chan AH, Stewart AW, Harrison J, et al. The effect of an electronic
chronic illness. Arch Dis Child 2010;95:717-23. monitoring device with audiovisual reminder function on adherence

13. Mosnaim GS, Pappalardo AA, Resnick SE, et al. Behavioral to inhaled corticosteroids and school attendance in children
interventions to improve Asthma outcomes for Adolescents: A with asthma: a randomised controlled trial. Lancet Respir Med
Systematic Review. J Allergy Clin Immunol Pract 2016;4:130-41. 2015;3:210-9.

14. Edgecombe K, Latter S, Peters S, et alHealth experiences of 31. Strandbygaard U, Thomsen SF, Backer V. A daily SMS reminder
adolescents with uncontrolled severe asthma. Arch Dis Child increases adherence to asthma treatment: a three-month follow-up
2010;95:985-91. study. Respir Med 2010;104:166-71.

15. De Simoni A, Shanks A, Mant J, et al. Making sense of patients' 32. Charles T, Quinn D, Weatherall M, et al. An audiovisual reminder
internet forums: a systematic method using discourse analysis. Br J function improves adherence with inhaled corticosteroid therapy in
Gen Pract 2014;64:e178-e180. asthma. J Allergy Clin Immunol 2007;119:811-6.

12 De Simoni A, et al. BMJ Open 2017;7:e015245. doi:10.1136/bmjopen-2016-015245

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

sellelqI] 94ed yiesy
uela|pog - pIoJXO 10 ANSIBAIUN Te 920z ‘sz [11dy uo jwoo fwg uadolway/:dny wou) papeojumoq “/T0Z ung €T U0 G2ST0-9T0Z-uadolwg/9eTT 0T Se paysiignd 1s.iy :uado CING


http://dx.doi.org/10.1016/S1526-0542(02)00309-3
http://dx.doi.org/10.1016/S1081-1206(10)62557-4
http://dx.doi.org/10.1097/ACI.0b013e3280895d0c
http://dx.doi.org/10.1016/j.jaci.2004.04.042
http://dx.doi.org/10.1136/archdischild-2014-306243
http://dx.doi.org/10.1258/jrsm.95.2.68
http://dx.doi.org/10.1007/s11882-011-0227-2
http://dx.doi.org/10.1378/chest.09-0013
http://dx.doi.org/10.1016/j.anai.2013.06.009
http://dx.doi.org/10.1016/j.anai.2013.06.009
http://dx.doi.org/10.1093/jpepsy/jsu038
http://dx.doi.org/10.1093/jpepsy/jsu038
http://dx.doi.org/10.1136/adc.2009.175125
http://dx.doi.org/10.1016/j.jaip.2015.09.011
http://dx.doi.org/10.1136/adc.2009.171579
http://dx.doi.org/10.3399/bjgp14X677671
http://dx.doi.org/10.3399/bjgp14X677671
http://dx.doi.org/10.1136/bmjopen-2015-009974
http://dx.doi.org/10.1136/bmjopen-2015-010501
http://dx.doi.org/10.1016/j.socscimed.2007.04.005
http://dx.doi.org/10.1177/1049732309354094
http://dx.doi.org/10.1136/bmj.323.7321.1103
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1080/02770903.2017.1299757
http://dx.doi.org/10.1136/bmjopen-2012-002247
http://dx.doi.org/10.1136/adc.2009.171579
http://dx.doi.org/10.1016/j.rmed.2007.12.005
http://dx.doi.org/10.1093/fampra/17.2.134
http://dx.doi.org/10.1093/fampra/17.2.134
http://dx.doi.org/10.1093/pch/13.1.19
http://dx.doi.org/10.1097/DBP.0000000000000093
http://dx.doi.org/10.1016/S2213-2600(15)00008-9
http://dx.doi.org/10.1016/j.rmed.2009.10.003
http://dx.doi.org/10.1016/j.jaci.2006.11.700
http://bmjopen.bmj.com/

