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Introduction 1

INTRODUCTION

Asthma is the most common chronic disease of childhood, with an increasing preva-
lence wotldwide over the last decades.'” The keystone of current asthma management
is the regular use of inhaled corticosteroids (ICS), the effectiveness of which has been
shown by large trials, starting from the seventies of the last century.’ Although these
studies were widely confirmed, physicians and patients were slow to adopt the use of
ICS, perhaps because their effects on the airways were delayed compared with those
achieved with bronchodilators.> However, over time, it became clear that ICS were
effective in asthma treatment and safe relative to the use of systemic corticosteroids.
Therefore, all evidence-based asthma guidelines now recommend the prescription

of ICS to children with persistent asthma. Despite the effectiveness and widespread
use of ICS, many asthmatic children continue to suffer from uncontrolled asthma.*
Because poor adherence to ICS is the rule rather than the exception (table 1),>¢ this is
thought to be a major cause of the limited effectiveness of ICS in achieving asthma

control in most children.

Improving adherence to ICS in children with asthma probably is the most effective
method through which health care providers can reduce the burden of uncontrolled
asthma. Knowledge of the reasons for such poor adherence, however, is required to
improve adherence. Therefore we designed a series of studies on determinants of
adherence to ICS in children with asthma. This thesis reports the results of these
studies. In this introduction, I will provide a broad overview of the state of research
on adherence in paediatric chronic conditions, based on work summarized in several
reviews on adherence.”"" The introduction will be followed by a description of the
theoretical framework underlying this thesis. At the end of this chapter, the scope of
this research project is presented in more detail together with the further outline of
this thesis.

ADHERENCE: A DEFINITION

Adherence to a medication regimen is generally defined as the extent to which the

amount of medication patients take corresponds with agreed recommendations from
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a health care provider.” Children with persistent asthma are recommended to use ICS
daily throughout the year as a preventer medicine.'”” When patents of those children
administer the medication once daily instead of a recommended two doses per day,
adherence is 50%. A child whose parents decide to administer the medication only in
episodes with symptoms (instead of the whole year), for example for 20 weeks annu-
ally, will have an adherence of 20/52%¥100% = 38%. These two different patterns of
non-adherence behaviour illustrate the multi-faced character of non-adherence (table
2). The term adherence, therefore, does not hold any explanation of the pattern and
reasons of medicine taking behaviour of patients (and their parents), and is intended
to be a non-judgmental statement of fact rather than a declaration of blame of the

patient or parent.’

Table 1. Overview of adherence studies in asthmatic children using electronically measure-
ment of medication use.

First author Sam- Age Study Correlates/predictors of adhe- Adherence
year ple (yrs) duration rence* rates
size (months)

Bender?, 2000 27 712 6 Patient related factors Mean 50%

Berg?4, 2007 48 812 0,5 Patient and Asthma related Median 71%
factors, Child’s perception of hope

Burgess®, 2008 51 2-17 1 Patient realated factors Median 71%

Celano®®, 2010 143 6-11 0,5 Patient realated factors Mean 57%

Fiese?, 2005 72 518 12 Patient realated factors Not reported

Gibson?, 1995 29 1-5 2 Patient and Asthma related Median 77%
factors

Ho?, 2003 155 7-17 12 Patient and Asthma related Mean 50%
factors

Jentzsch®, 2012 102 514 3 Asthma related factors Median 44%

McNally3', 2009 63 5-17 12 Asthma related factors Mean 33%

McQuaid®}, 2003 106 816 1 Child’s reasoning about asthma Median 48%

Modi?, 2006 36 613 3 Patient and Asthma related Not reported
factors

Schultz34, 2012 132 2-6 12 Qualitative assessment of corre-  Median 60%
lates

Vasbinder?, 90 111 3 Patient related factors and Mean 49%

2012

medication beliefs

*Correlates and predictors of adherence divided into:
1.  Patient related factors such as socio-economic status, ethnicity, family routines or know-

ledge about asthma.

2. Asthma related factors such as asthma control and health utilisation.
3. Parental views or child’s perspectives about asthma or treatment in italics in the table
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Table 2. Different patterns of non-adherence (adapted from?*)

erroneous non-adherence  Caused by poor instructions by health care providers or insuffi-
cient understanding of the treatment rationale on the part of the
patient.

unplanned non-adherence Related to barriers to adherence such as child-raising issues, limi-
ted family (medicine taking) routines and lack of motivation.

intentional non-adherence Refers to patients who deliberately choose not to follow the
doctor’s recommendations.

ADHERENCE: THE PROBLEM

Low adherence with prescribed treatments is very common, in particular with long-
term therapies. Typical adherence rates for prescribed medications are about 50%, and
rates of adherence among patients with asthma range from 30% to 70% (table 1).”
Poor adherence to long-term therapies severely compromises the effectiveness of
treatment and accounts for substantial worsening of disease, death, and increased
health care costs.® It is clear that the full benefit of the many effective medications
that are available (e.g. ICS in children with asthma) will be achieved only if patients
follow prescribed treatment regimens reasonably closely. There is growing evidence to
suggest that because of the alarmingly low rates of adherence, increasing the effecti-
veness of adherence interventions may have a far greater impact on the health of the
population than any improvement in specific medical treatment.” Without a system
that addresses the determinants of adherence, advances in biomedical technology will

fail to realize their potential to reduce the burden of chronic illness.

IMPROVING ADHERENCE: THE EVIDENCE

Studies on interventions to improve adherence to long-term therapies have shown
only small, if any, improvement in adherence, with only a minority of interventi-

ons leading to improvement in at least one treatment outcome.” Almost all effective
interventions improving adherence to long-term therapies were complex and, there-
fore, costly.*'"” In asthma, educational interventions alone are insufficient to promote
adherence in children and adolescents."” Incorporating a behavioural component (e.g.
monitoring and goal setting, reinforcing medication taking with rewards, problem
solving and linking medication taking with established routines) to adherence inter-
ventions is needed to increase potential efficacy.’ The disappointing effects of many
adherence interventions, combined with the slow progress adherence research has
made over thirty years, has motivated researchers to delve further into the reasons why
some adherence interventions are effective and others are not, the underlying theoreti-
cal frameworks which might help to explain these differences in efficacy, and what re-

search and development is needed to develop more effective interventions and health
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care practices to optimize adherence.” In a comprehensive review of reviews on adhe-
rence, van Dulmen and coworkers noted that only two reviews included studies with

a follow-up of at least 6 months. This limited the authors’ ability to draw meaningful
conclusions on interventions capable of fostering long-term improvements in adhe-
rence. Together with the complexity of many adherence interventions and the lack of
studies explicitly comparing components of adherence interventions, effective com-
ponents within promising theories could not be identified.” This may also be related to
the multi-faceted character of non-adherence which is not taken into account in most
adherence studies (table 2)."” Because of the different forms of non-adherence, pro-
bably no single theoretical framework can explain the non-adherence phenomenon.”
Therefore, experts encouraged a more fundamental shift in focus, moving away from
conceptualizing non-adherence as a fault of the patient. Future adherence studies
should focus on patients’ perspectives and the support needed by patients to find their
way in self-management: ‘patients should be supported, not blamed’.>" This concept
of patients self-managing their illness is discussed in the next section, together with a

theoretical framework that takes the role of patients’ perspectives into account.

ADHERENCE, A PERSPECTIVE OF SELF-MANAGEMENT AND
SELF-REGULATION

Self-management is the key to successful management of chronic illness. It can be
estimated that an ‘average’ patient will have direct face-to-face contact with a health
professional in the health care system about one hour per year, which means that
during the other 8759 hours of the year the patient has to manage his or her illness
without health care providers.'"* Barlow and colleagues have defined self-manage-

ment as follows:

“... the individual’s ability to manage the symptoms, treatment, physical and psychosocial conse-
quences and life style changes inherent in living with a chronic condition. Efficacions self-manage-
ment encompasses ability to monitor one’s condition and to effect the cognitive, behavioural and

emotional responses necessary fo maintain a satisfactory quality of life.””

Self-management skills are diverse and include behaviours such as gathering infor-
mation, managing medication (including adherence), symptoms and psychological
consequences, adjusting lifestyle, mobilizing and drawing on social support, and

communicating effectively."

Recent research on self-management and adherence in various chronic conditions
lends support to a theoretical model which has become known as the ‘Common Sense

Model’ (fig.1)."* In this model, the central tenet pertains to people making sense of

13
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physical sensations, and the steps they take as a result of this process of sense ma-
king."' A patient with asthma who petceives the asthma to have an episodic nature
will not perceive the necessity to take preventive medication. This ‘no symptoms, no
asthma’ behaviour will lead to inadequate control of asthma.'®'” On the other hand,

a patient who perceives the asthma to be a chronic condition that necessitates main-
tenance medication will adhere to medication use, therefore, and will have a higher
chance of controlling her asthma. Patients create their own personal cognitive repre-
sentation of their illness which include beliefs about what may have caused the illness,
the consequences the illness will have on their lives, how long the illness will last, and
whether or not it is controllable or curable. In parallel, they also develop emotional
responses to the threat. The cognitive and emotional representations of symptoms
and illnesses are called illness perceptions. “Illness perceptions are shaped by eatly
experiences with illness-related episodes (e.g. flu, fall), in which children learn how

to respond to pain and discomfort from their parents, and by imitating siblings and
other children, for example, stay home or continue daily activities as much as possible.
In addition, public images of how to respond to various complaints and illnesses are
learned by watching television, surfing the Internet, lay press publications, and by lis-
tening to stories of parents, teachers and physicians. Illness perceptions, therefore, are
strongly influenced by cultural, social and psychological factors, and are hardly, if at
all, determined by the ‘objective’ medical severity of the symptoms or by age, gender,
intellectual capacity ot socio-economic class of the patients.”'* Such illness petcepti-

ons have been found to determine self-management behaviour and outcomes (fig. 1)."

Figure 1. The Common Sense Model, (adapted by Orbell & Hagger)™
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COGNITIVE ILLNESS COPING STRATEGIES /
REPRESENTATION AND STYLES
Cause Avoidance/ Denial
Consequences Cognitive reappraisal \\
Control/ Cure Expressing emotions ILLNDEI,SSeSaS:':é?:A =5
Identity Problem-focused coping Physical functionin
/ Timeline Seeing social support PsyZhologicaI distregs
ILLNESS STIMULI | Psychological well-being
Pool of lay information Role functioning
stored in memory, 7 Social functioning
Information given by vitality
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An extended self-regulatory theory that includes treatment beliefs as well as illness
perceptions has been put forward in particular by Horne et al., whose research showed
strong correlations between treatment beliefs and adherence (fig 2)." In adult patients
with asthma, self-reported non-adherence was associated with doubts about the neces-
sity for preventer medication to maintain health and with concerns about the potential
adverse effects of this medication.”” Necessity beliefs and concerns appeared to be
separate constructs and not opposite poles of a more general attitude towards prescri-
bed medication.” Horne et al’s observation that treatment beliefs wete substantially
and independently related to adherence is consistent with findings in a range of chro-
nic illness samples.' In agreement with these findings, a number of qualitative studies
suggested that parental perceptions about illness and medication are major determi-
nants of the use of controller medicines in their children.”®* An overview of (most
very recent) quantitative studies supporting this, is provided in the general discussion
of this thesis together with the results of the present project. Before discussing the
scope and outline of this thesis, first an overview of limitations in present studies on

adherence in children with asthma is provided.

Figure 2. A theoretical model of the relationship of illness perceptions, medication beliefs and
adherence as presented by Horne.>

ADHERENCE
Self-management

i CONCERNS
Perceived .
NEED About side effects
Attribution of side effects
ILLNESS PERCEPTIONS BACKGROUND BELIEFS

Negative orientation to medicines
in general
Beliefs about personal sensitivity

Symptom experiences, expectations
and interpretation

CONTEXTUAL ISSUES

Past experiences  Practical difficulties
Views of others  Self-efficacy
Cultural influences  Satisfaction
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Limitations in studies on adherence in children with asthma.

*  Most studies on adherence in children with asthma have focused on the role of
disease severity, asthma knowledge, and socio-economic factors in explaining
adherence (table 1). There is a paucity of studies conceptualizing adherence
from a self-regulation perspective, with illness perceptions and treatment beliefs
as key predictors of adherence.

*  Many studies on determinants of adherence in childhood asthma were of rela-
tively short duration, while long-term adherence is the focus of interest.

*  Most studies rely on subjective measures of adherence such as self-report by
parents or children or on estimation of adherence by physicians. Research has
consistently shown such subjective measures to be highly unreliable, overes-
timating the rate of adherent patients which interferes which study results.”®
Canister weight and electronic monitoring are the most accurate measurements
of adherence.”” Of the studies relying on such objectively measured adherence,
only a few conceptualized adherence from a self-regulation perspective (table 1).

* Adherence studies in preschool children with asthma are very rare.

There appears to be an urgent need, therefore, to improve the knowledge on long-
term adherence to maintenance treatment, and its determinants, in children with
asthma. In particular, the importance of illness beliefs and treatment beliefs in
determining adherence should be explored in more detail. Such studies should rely
on objectively measured adherence. Developing this research further will be helpful
in constructing applicable interventions to optimize adherence, and thus improve

asthma control.

AIMS AND METHODS OF THIS STUDY

This study was designed to examine determinants of long-term adherence to daily
maintenance treatment, measured objectively and reliably, in children with chro-

nic persistent asthma. The primary objective was to test the hypothesis that illness
perceptions and treatment beliefs are more important in determining adherence than
demographic and socio-economic factors, or the severity of the disease. The project
was primarily set in a secondary care asthma clinic, because adherence to therapy was
assumed to be more important in patients with more severe disease, as compared to
children with mild intermittent disease being treated and monitored in primary care.
The results of the initial focus group study of this research-project, in which parents
whose children were being followed up in primary and in secondary care, respectively,

reported striking differences in the organization of health care and in illness pet-
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ceptions and treatment beliefs between primary care and secondary care, suggested
that the organization of health care was a significant determinant of adherence. This
prompted us to extend this study to primary care practices in the catchment area of

the hospital-based asthma clinic.

The project consists of three complementary studies. In study 1, illness perceptions
and medication beliefs of parents of asthmatic children were explored in semi-struc-
tured focus group interviews. In study 2, adherence to daily inhaled corticosteroid use
was examined over a 12-months period with electronic adherence logging device, in

a large sample of children, 2-12 years of age, with chronic persistent asthma, both in
primary and in secondary care. Patients and their parents were characterized exten-
sively to identify factors associated with both poor and good adherence. The illness
perceptions and treatment beliefs of parents were assessed with validated and stan-
dardized questionnaires. We also studied the importance of adherence in determining
long-term asthma control. Asthma control was assessed by parents and physicians,

in chart review and by measuring lung function, as proposed by international asthma
guidelines.

Study 3 was a qualitative study designed to explore additional reasons for non-adhe-
rence. Parents who consented to de-blinding of study results after completing study 2

were interviewed about their medicine-taking behaviour.

OUTLINE OF THIS THESIS

In chapter two, the results of the focus group interviews (study 1) are presented. The
results of study 2 are presented in four different chapters. First, preliminary results of
3-months adherence in children 2-6 years are presented in chapter 3. The inclusion of
children with persistent asthma in primary care was hampered by liberal prescription
of ICS by general practitioners to children with nonspecific respiratory symptoms, as
described in chapter 4. The main analysis of determinants of long-term adherence

in primary care and secondary care is reported in chapter 5. The role of long-term
adherence in acquiring and maintaining well-controlled asthma in children is described
in chapter 6. Results of the interviews with parents who completed the 1-yr follow-up
on their reasons and motives to adhere or not to adhere to daily maintenance medica-
tion (Study 3) are presented in chapter 7. Chapter 8 provides a general discussion of
all study results.
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Chapter 2

ABSTRACT

Aim

Asthma treatment according to guidelines fails frequently,
through patients’ non-adherence to doctors’ advice. This study
aimed to explore how differences in asthma care influence
parents’ perceptions to inhaled corticosteroids (ICS).

Methods

We conducted six semi-structured focus groups, including 44
parents of asthmatic children (2—12 years of age, treated in
primary or specialist care). Verbatim transcripts were analysed
with standard qualitative research methods.

Results

Parents decided deliberately whether ongoing ICS use was
useful for their child. This decision was based on their percep-
tions about illness and medication. In primary care, this issue
was hardly ever discussed with the health care provider because
regular scheduled follow-up was unusual. In specialist care,
regular scheduled follow-up was usual, and parental perceptions
about illness and medication were discussed and modified when
needed. Parent-reported adherence was lower in primary care
than in specialist care.

Conclusion

This focus group study illustrates how strongly parental
perceptions of illness and medication influence adherence to
health care providers’ advice and that such perceptions can be
modified within a strong doctor—patient partnership, improving

adherence.
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INTRODUCTION

Low adherence to inhaled corticosteroid (ICS) treatment in children with asthma is
one of the main reasons why asthma is still associated with significant morbidity, and
goals set in the GINA guidelines are frequently not met."” Reasons for poor adheren-
ce to ICS are not fully understood, but patients’ perceptions about illness and medi-
cation appear to be at least as important as external, non-modifiable factors such as
socio-economic status and race.*® Because most health care providers do not discuss
patients’ perceptions of their illness and its medical management during the consulta-
tion, they are frequently unaware of differences between the parents’ perception and
the professional model of the disease.” This makes it impossible to focus on such dif-
ferences. Building a partnership with patients (and their parents), as suggested by the
most recent revision of the guidelines, may improve awareness of different perspecti-
ves between patients and physicians."” However, the way such partnership is reached is
different between primary care and specialist care caused by differences in organizati-
on. Most asthma care takes place in primary care, where patients and physicians tend
to have a long-standing relationship. Most primary catre physicians provide asthma care
without specific support from specialized asthma nurses, and planned follow-up visits
are uncommon — the decision to visit the doctor is primarily made by the parents."
According to their guidelines, primary care physicians refer patients to specialist care
when asthma control is not achieved by low-dose ICS maintenance treatment. In our
paediatric specialist clinic, asthma care is delivered by paediatric chest physicians to-
gether with asthma nurses, and all newly referred patients receive comprehensive and
tailored asthma education."” We schedule frequent follow-up visits until guideline goals
for treatment are met. This study aimed to explore how these differences in asthma
care influence parents’ perceptions about asthma, its treatment and how they qualify
the relationship with their health care providers. A qualitative approach was chosen
because this allows a rich interpretation of patients’ perspectives, experiences and ro-
les."” By organising focus groups, we aimed to reach dynamic conversations where the

interaction between parents would provide supplemental information.
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METHODS
We performed a focus group study according to published guidelines." Six focus

groups of parents of children with asthma were convened: three from the paedia-

tric asthma clinic at our hospital and three from five primary care practices in the
catchment area of our hospital. These practices represented city and rural area, and
small and large practices. The family physicians involved had contributed to previ-
ous research of our paediatric asthma clinic; they had expressed an interest in child-
hood asthma care and were supportive of regional guidelines for the management

of asthma. Parents of children aged 2—12 years with a doctor’s diagnosis of mild to
moderate persistent asthma who had received at least one prescription for ICS in the
last year were eligible for inclusion in the study. From an alphabetic list, consecutive
parents were approached, and after giving informed consent, they were included until
groups were full (eight parents). No pre-set characteristics of parents or children were
used for inclusion, because characteristics that determine parental perceptions are
unknown.

Each focus group interview, which lasted approximately 2 h, followed a semi-structu-
red interview guide of 10 open-ended questions, asking parents about their percepti-
ons of asthma and its treatment, and on the organization of care. The interviews were
led by a professional journalist without specific medical knowledge, who encouraged
parents to express their views freely and who clarified views and expressions where
needed. One of the authors (TK) attended the sessions, took field notes and debriefed
the moderator after each interview to record her impressions of emerging themes.
This information was used to structure the subsequent focus group interviews. After
reviewing the transcripts of six focus groups, it was concluded that saturation had
been reached." Each focus group was audio-taped and transcribed verbatim prior to
data analysis.

Before conducting the focus groups, a codebook was put together, including items
from the beliefs about Medicines Questionnaire.”> New codes were added for emer-
ging themes from field notes, debriefing and during the coding process itself, to allow
capturing all relevant data. The transcript of the first focus group interview was coded
independently by two researchers (TK, HR). Cohen’s Kappa was 0.78 (where 0 = no
agreement and 1 = perfect agreement), indicating good agreement for classificati-

on by code. Subsequent transcripts were coded by one of the researchers (HR) and
cross-checked by another (TK). Differences in coding were resolved by consensus.
Codes were grouped into three themes: parental perceptions about illness and medica-
tion, self-management including self-reported adherence and issues relating to asthma
care and health care providers. A provisional theoretical model explaining the results
was developed by two researchers and modified and extended in discussions between

all authors.
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The Medical Ethics Review Board of our hospital judged that this study, because it in-

volved only adult volunteers, did not require formal ethical approval under Dutch law.

RESULTS

From the primary care practices, parents of 38 children were invited to participate.
Parents of 20 children consented, and 24 parents, representing 18 children, attended.
From the paediatric asthma clinic, parents of 42 children were invited to participate,
parents of 17 children accepted and 20 parents representing 16 children participated.
All parents had full health insurance (which is mandatory in the Netherlands), most
were Caucasian (which comprises >90% of patients in the catchment area of our
hospital) and most were from (upper) middle class backgrounds. The mean age of the
children of the parents in the focus groups was 5.7 years, ranging from 2 to 12 years.
Fourteen children were under the age of five and had primarily viral-induced wheeze
exacerbations. Most preschool viral-induced wheeze patients from secondary care
were hospitalized for an exacerbation, whilst none of the patients from primary care
had ever been referred or admitted to hospital. All children 5 years of age or older
had mild to moderate persistent asthma; the large majority were atopic. The principal
findings of the focus group interviews are presented separately for primary care and
specialist care. These findings are illustrated by quotes about common perceptions of

illness and medication and about health care providers (Table 1).

Primary care

Parents reported that after the initial visits to the health care provider, during which a
diagnosis was made and maintenance medication was prescribed, they did not receive
regular follow-up appointments. Parents would receive repeated inhaled corticosteroid
prescriptions for their child without seeing a health care provider for up to three years,
with parents managing their child’s asthma on their own. Parents would only visit the
health care provider when they could not manage their child’s asthma problems by
themselves anymore. Parents considered this method of self-management without
consulting a health care provider as entirely logical. They were comfortable with it, be-
cause they viewed themselves as being responsible for making decisions on issues such
as medication use. These decisions were based on their perceptions about illness and
medication (Table 1). Consequently, they used the prescribed medication depending
on how they valued their child’s need for medication and on their concerns regarding
medication use. If parents were convinced of the necessity of using ICS, this was
mostly because they had observed an improvement of their child’s symptoms after
starting ICS, or it was based on an experience in the family that patients with asthma
benefit from ICS. Although some of these parents would give ICS on a daily basis to
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Table 1. Parental quotes from the interviews illustrating the key findings

Similarities in primary care group and secondary care group

Views on the partnership with the health care provider for taking decisions on treatment

‘The paediatrician suggested to lower the dose, but | said; he is now doing well, let’s keep the

dosage at two times a day’.

‘When my son has an asthma attack, | know he will receive oral prednisone when we visit the
doctor. But | prefer he recovers without. Therefore, together with my husband we decide
when the problems with breathing are severe enough to visit the doctor for receiving a pres-

cription for oral prednisone’.

‘I think the time changed that doctors are the ‘all-knowing’. Therefore, nowadays it is more a
two-way conversation. Again, it is your child, you know the best if he is ill’.
‘In general, we don’t have to debate very much, the doctor takes usual the decision we had in

thought’.

‘When | say | want to stop de medicines, the asthma nurse does not automatically reject my
idea. Her reaction is that the complaints of my child can return in a very severe way, so she
keeps mentioning the importance of the medicines. But she does not say | can’t do that. This

in contrary with the general practitioner’.

Perceptions about resistance to medicines in general

‘It is poison’/‘It is trash’‘Medicines are bad’.
‘I don’t like medicines altogether’.

‘That doctor said that there are no side effects when using this medicine for a long period of
time, but in the past they were saying that about a lot of medicines, and

they turned out to be wrong’.

Differences between primary care group and secondary care group

Perceptions about asthma and the treatment
with ICS in the primary care group

Perceptions about asthma and the treat-
ment in the secondary care group

‘Most illnesses in children disappear by them-
selves’

‘If you continue preventive medicine you

can never find out whether the child can do
without’

‘l compare it with a sprained ankle: maybe you
need crutches first, but for full recovery you
have to walk without them’

‘We wanted to find out how he would do
without his medicine. Well, he was fine. So now
we only give the medicine when he needs it’

‘l don’t want to burden my child with medicine
of which | am not sure it will help. With salbu-
tamol, it is clear, but with fluticasone, you just
have to assume that it works. And that is really
difficult’ ‘It doesn’t work as well when you use
it on a daily basis’

‘Her asthma may not disappear, but with
the medicines you can suppress it’

‘The well-being of my daughter depends on
the use of the medication’

‘First | thought that periods with no
symptoms means she had control over the
asthma by herself and medicines were no
longer needed. Now | have learned this is
the wrong assumption’

‘The fluticasone is a preventive medicine,

| try to say, just take your meds, you can
reach the age of one hundred years using
them’

‘If you are thinking about the kind of me-
dicines you put into your child, sometimes
it upsets you, but asthma upsets you more.
So, you have to give the medicines’

‘He uses it on a daily basis, it prevents
complaints’
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their child, most would use ICS only intermittently or stop it altogether, arguing that
their child’s asthma was not severe enough to justify daily use of medication. Most

of these parents expressed resistance against medicines in general; the feeling that
children should use as few medications as possible was common. Persistent asthma
symptoms in the children were described frequently. Parents regarded these symptoms
as belonging to having asthma and not as a reason to visit the health care provider

or to step up medical treatment. Parents described the asthma care and the amount

of information received as minimal, but adequate, and they were satisfied with their

primary care practitionet.

Specialist care

Parents reported that in specialist care, all children received regular follow-up by the
paediatric chest physician and by the asthma nurse, with a frequency of at least two
visits a year. All parents were convinced of the necessity of ICS, preventing their
children from having symptoms. This belief was consistent between parents, although
concerns about the use of medication in general were common. These parents ex-
pressed the opinion that their child’s need of being treated with ICS outweighed their
concerns regarding the risks of daily use of ICS. Although all parents reported to be
adherent to the advice of daily use of ICS, those with strong concerns about medicati-
on were eager to diminish the dose. As follow-up was regular, they felt free to discuss
this topic with the health care provider, and in their opinion changing the medication
dosage was a shared decision between parents and the medical team. Parents were
very satisfied with the asthma care. They particularly valued the fact that they were
taken seriously and that they were acknowledged as the people knowing their child
best. The asthma nurses were highly valued as being easily approachable, well-trained
and because they provided lots of practical advice. Parents felt free to discuss issues
such as their concerns about medicines or the use of alternative and complementary
treatment with these nurses. Many parents expressed strong criticism about the health
care providers in primary care. They did not feel having been taken seriously by these
health care providers in their concerns about their children. Consequently, their view
on their child’s symptoms and treatment differed from that of the health care provi-
ders, and this prompted parents to ask for referral to specialist care. Parents emphasi-
zed that they had to be very assertive to receive the treatment that they felt their child
needed. Another complaint about primary care was the limited amount of informati-

on patients received, making it difficult to self-manage their child’s asthma.
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Feedback of study findings to participating physicians

The results of our focus group studies were discussed with the family physicians and
paediatric chest physicians in a group meeting. All participating physicians confirmed
that the parents’ reports of asthma care were a representative description of current

asthma care in their practices.

DISCUSSION

This focus group study with parents of children with asthma provides important clues
to understanding how differences in asthma care facilitate or hamper adherence to
ICS treatment in children with asthma. Two main results emerged from the inductive
analysis of the focus group interviews.

First, parents play a pivotal role in the management of their child’s asthma. Health
care providers can not force asthma treatment upon these children; parents decide
whether they will follow medical advice for their child’s condition. This parental deci-
sion is based on their own perceptions about illness and medication. Even a satisfying
long-term relationship with the primary care physician does not prevent parents from
critically approaching prescriptions for maintenance medication for their child. This is
in accordance with previous qualitative studies’ findings showing how parents take the
medical care of their child’s asthma into their own hands by balancing the perceived
need for ICS against their concerns about (side effects of) medication.*!"® This fin-
ding emphasizes the importance of parental perceptions about illness and medication
and illustrates how strongly such perceptions influence parental behaviour regarding
health care providers” advice.**®

Second, the results of this study strongly suggest that these powerful parental percep-
tions about illness and medication can be modified by health care providers during
close and intensive follow-up. In contrast to parents in primary care, most parents

in specialist care adopted the professional model of asthma (Table 1). The regularly
scheduled follow-up in specialist care and the involvement of asthma nurses offer the
opportunity to listen carefully to parents, to explore and understand their views on ill-
ness and their attitudes towards asthma medication, which is needed to develop a true
patient/ parent—doctor partnership. Being aware of the family’s needs and percepti-
ons, tailored information can be given."” Our results support the hypothesis that such
close follow-up allows modification of these parental perceptions about illness and
medication.” This underscores the importance of building a partnership with parents,
characterized by listening to their views and perspectives on illness and medication
and by shared decision making. Modifying parental illness and medication perceptions
during long-term close follow-up allows better self-management and improved adhe-

rence to health care providers’ advice. This helps to understand how quality impro-
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vement strategies for childhood asthma care, including communication education of
physicians or group discussions with parents based on the concept of concordance,
improve asthma outcome.?"*

Although our findings strongly suggest that the observed differences in parental
perceptions about illness and medication between primary care and specialist care
were caused by the different organization of care, other explanations must be con-
sidered. It could be argued that a higher degree of asthma severity or poorer asthma
control in patients from specialist care increased the parental sense of usefulness of
maintenance medication for their child. Although we did not formally assess asthma
severity and control level in the children with asthma whose parents we interviewed,
the overall impression from the focus groups was that the degree of asthma severity
as similar between children from primary and specialist care, the only difference being
a larger history of hospitalizations in the secondary care group children. Although this
may have affected parental perceptions on usefulness of medication in the preschool
children concerned, it can not explain the large differences in parental perceptions
between the whole secondary care group when compared to the primary care group.
Furthermore, children in primary care appeared to have poorer asthma control with
frequent asthma symptoms, and this did not affect the parents’ view on the usefulness
of maintenance medication. Previous studies from the USA and from the Netherlands
have also shown little difference in childhood asthma severity between primary and
specialist care.'"

Focus group methodology was chosen because this is superior to quantitative sur-
veys in exploring parents’ perspectives and beliefs on the management of asthma.”
However, the time- and labour-intensive nature of qualitative research imposes the
limitation that it can only be conducted with small samples. As a result, findings are
not immediately generalizable to the larger population, in particular because most
parents were Caucasian middle class with good access to health care and full health
insurance. However, in a study among low-income urban families, caregiver and child
perceptions about illness and medication were also found to be a major barrier to
asthma care.® Other studies showed that such perceptions hamper adherence more in
low-income, minority populations.*” Although it might be tempting to think that such
misperceptions about illness and medication ate the result of ignorance and would be
more common in lower socioeconomic strata, our results, remarkably, show that such
counterproductive parental perceptions about illness and medication are an impoz-
tant barrier to adherence to maintenance treatment, even in a group of affluent and
well-educated parents. This stresses the importance of a strong doctor—parent part-
nership where such perceptions can be discussed and modified.

A final limitation is that we had no objective data on adherence in our study group,

which could corroborate the parental reports of adherence. Given the cross-sectional
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nature of our study, monitoring adherence with electronic logging devices or by weig-
hing canisters was not possible. It has been shown that checking pharmacy dispensing
data on inhaled corticosteroids in children is as unreliable as parental reporting of
adherence.* Therefore, it is unlikely that we could have improved the accuracy of our
assessment of adherence in the context of this study. Although it is likely that parental
reporting of adherence is an overestimate of true adherence, it is unlikely that this

overestimation differed between the groups of parents that we studied.

In summary, this study shows the pivotal role parents have in the management of
childhood asthma. Parental decisions about the treatment of their children are highly
influenced by their perceptions about illness and medication. This study suggests that
health care providers can modify such perceptions by offering regular follow-up in
which consultations are characterized by collaboration between health care providers
and parents. This approach may help to improve adherence and increase asthma con-

trol.
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ABSTRACT

Aim

To study determinants of adherence in young asthmatic child-
ren over a 3-month period, including the role of parental illness
and medication perceptions as determinants of adherence.
Methods

Consecutive 2-6-yr-old children with asthma, using inhaled coz-
ticosteroids (ICS), followed-up at our paediatric asthma clinic
(where patients are being extensively trained in self-manage-
ment, and are followed-up closely) were enrolled. Adherence
was measured electronically using a Smartinhaler™ and calcu-
lated as a percentage of the prescribed dose. We examined the
association of adherence to a range of putative determinants,
including clinical characteristics and patrental perceptions about
illness and medication.

Results

Median (interquartile range) adherence, measured over 3
months in 93 children, was 92% (76-97%), and most children
had well controlled asthma. 94% of parents expressed the view
that giving ICS to their child would protect him/her from be-
coming worse. Adherence was significantly associated with ast-
hma control and with patrental perceptions about medication.
Conclusion

The high adherence rate observed in our study was associated
with parental perceptions about ICS need. The high perceived
need of ICS may probably be ascribed to the organisation of
asthma care (with repeated tailored education and close fol-

low-up).
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INTRODUCTION

Adherence to maintenance therapy is of key importance in determining the success of
treatment of chronic diseases, such as childhood asthma.'? Adherence to maintenance
treatment, howevet, is poot, and this is a major cause of uncontrolled asthma."** Im-
proving adherence to inhaled corticosteroids (ICS) in children with asthma is probably
the most effective method through which health care providers can reduce the burden
of uncontrolled asthma.! In contrast with the common belief among healthcare
providers, parental asthma knowledge is hardly associated with adherence, and isolated
educational efforts to improve asthma knowledge are ineffective in improving adhe-
rence.”” Socio-demographic factors and the severity of asthma are also of little impot-
tance in determining adherence to maintenance treatment in this disorder.! Conversely,
although adherence to ICS is notoriously poor among the urban-ethnic minority youth
in the USA, with adherence rates between 37 and 50%, high adherence can be achie-
ved, even in such underprivileged populations, when patients are repeatedly educated
about self-managing their chronic disorder and followed-up closely.*” This suggests
that it is not the education per se, but rather the intensity, quality and frequency of
education about self-management and follow-up that help to improve adherence. Stu-
dies aimed at interventions to improve physician-patient communication have shown
better adherence and asthma control in children and adults with asthma.*’

The association between such interventions and adherence maybe partially mediated
by parental and patient’s illness and medication perceptions. Patients (and parents of
paediatric patients) create their own personal cognitive representations of their illness,
including beliefs about what may have caused the illness, the consequences the illness
will have on their lives, how long the illness will last and whether or not it is controlla-
ble or curable. The cognitive and emotional representations of symptoms and illnesses
are called illness perceptions.' Similatly, medication perceptions comprise the patient’s
(or parent’s) cognitive and emotional representations of the medication prescribed,;

including method of action, desired effects and side effects."" Studies in adults have
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shown that perceptions about illness and mediation are important drivers of adheren-
ce. However, in childhood asthma care, the association between illness/medication
perceptions and adherence has only been examined in qualitative or cross-sectional
studies, and the importance of such perceptions as determinants of ICS adherence
has not been studied in a quantitative fashion. Although asthma is very common in
preschool children, only a few studies examined adherence to maintenance therapy

LIS Most of these studies did not focus exclu-

and its determinants in this age group.
sively on young children, only two used electronic adherence monitoring, and parental
illness and medication perceptions received little attention. We designed this study to
assess adherence, measured electronically, and its determinants, in children aged 2-6
yrs with asthma during close follow-up in a paediatric asthma outpatient clinic. We
hypothesized that adherence to ICS maintenance treatment in these patients would be

associated with parental perceptions about illness and medication.

METHODS

For this study the parents of all children aged 2-6 yrs with asthma, and currently
treated with ICS, attending the Amalia Children’s clinic (Zwolle, the Netherlands) for
regular follow-up, were asked to participate in the study. All children had a doctor’s
diagnosis of asthma based on more than three recurrent episodes of wheezing and
dyspnoea, and all were referred to our clinic by their general practitioner because of
troublesome, severe, or frequent symptoms. In our clinic, we prescribe ICS to child-
ren with asthma as daily controller therapy, in accordance with the Dutch national
guidelines on paediatric asthma, which are adapted from the Global Initiative for
Asthma guidelines.” Education and follow-up focuses on building and maintaining

a strong partnership with patients and parents. We provide repeated tailored asthma
self-management education, discuss parents’ perceptions about asthma and its treat-
ment, ensure concordance on treatment (goals) with parents, train correct inhalation
technique and stress the importance of adherence to daily ICS treatment.'® To achieve
this, patients and their parents visit the clinic four to six times during their first year of
follow-up, and two to four times per year afterwards.

Exclusion criteria were limited knowledge of the Dutch language and severe comor-
bidity. We collected clinical and demographic data by structured interview and chart
review. Lung function was assessed before and after inhaling salbutamol 400 pg:
flow-volume curves in children 5 yrs of age and older, and resistance of the respirato-
ry system measured by the interrupter technique was used for children < 5 yrs of age
(Microtint®), according to European Respiratory Society/ Ametican Thoracic Society
guidelines."” Results were expressed as Z-scores.

Upon entry into the study, a number of validated questionnaires were applied; details
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including references are presented in the online depository. Parental illness percepti-
ons were assessed by the Brief Illness Perception Questionnaire (B-IPQ)), and medi-
cation perceptions by the Beliefs about Medicines Questionnaire (BMQ)), which also
provides the balance between parent-perceived necessity and concerns about I1CS, and
the Treatment Satisfaction Questionnaire for Medication (TSQM).'"*! In addition,
we applied the I Worry scale, which scored parental worrties about their child having
asthma and using daily ICS; the Medication Adherence Report Scale (MARS), which
assessed self-reported adherence; the Satisfaction with Information about Medicines
Scale (SIMS), the Paediatric Asthma Caregiver Quality Of Life questionnaire (PAC-
QOL), and an asthma knowledge questionnaire.

Asthma control was assessed by a parent-completed Asthma Control Questionnai-

re (ACQ).* The attending physician rated asthma control on a visual analogue scale
ranging from O (worst asthma control possible) to 10 (complete asthma control) ata 3
month follow-up visit.

Patients used ICS by metered dose inhaler/ spacer combination during the 3-month
follow-up period. Adherence was monitored by Smartinhaler®, a validated electronic

device logging date and time of each ICS actuation.”

Analysis

Adherence was calculated as the number of Smartinhaler-recorded inhaled doses
expressed as a percentage of the number of doses prescribed, and censored at 100%
of the prescribed dose. We assessed the association of I1CS adherence (both as a
continuous variable and dichotomized as good (>80%) and poor (< 80%) adherence
of prescribed doses used) to all putative determinants (defined a priori with a focus on
parental perceptions about illness and medication) in non-parametric univariate analy-
ses (because adherence had a highly skewed distribution)."”” We chose to refrain from
adjustments for multiple comparisons because of the exploratory and observational

nature of our study.
Ethical considerations.

This study was approved by the hospital ethics review board and all parents provided

written informed consent.

37



Chapter 3

RESULTS

Out of a total of 137 consecutive eligible patients, 103 children (75%) entered the
study after informed consent was obtained, and 93 children (90% of those enrolled)
completed the 3 month follow-up (figure 1). Most parents who did not participate in
or withdrew their child from the study did so because of serious illness in a family
member or other pressing circumstances. Clinical characteristics of participating and
non-participating children were comparable (table 1). Most participating children had
well controlled asthma while on ICS maintenance therapy. Reliable and reproducible
lung function results could be recorded in 66 (71%) children, and sensitisation to inha-
lant allergens was available for 86 children (table 1).

Figure 1. Inclusion of patients

137 eligible patients (aged
2-6 yrs, chronic persistent
asthma, using inhaled corti-
costeroids)
13 children were not eligible: severe
comorbidity (n=2), problems with

understanding Dutch language (n=4),

remission of asthma (n=3), using devi-

ces not compatible with the Smartin-

haler® (n=4)

124 children asked to
participate

Parents of 21 children declined parti-
cipation; most common reason was
being too busy

103 patients enrolled

10 children were lost to follow-up:
physician stopped or prescribed other
maintenance medication (n=5), moved

to other area (n=2), withdrawn by

parents (n=3)

93 children completed
follow-up
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Table 1. Characteristics of all eligible study patients

Patients with com- all other eligi- p-value
plete follow up ble patients
Subjects n 93 44
Male 56 (61) 26 (60%) 0.90
Age (yrs) 4.5(2.2t06.8) 4.6(2.1t06.9) 0.67
Duration of outpatient clinicasthmacare 17 (8to27) 17 (9 to 28) 0.58
before study (months)
Maintenance medication:
e inhaled corticosteroids (ICS) 86 (92) 42 (95%) 0.51
e ICS and long-acting bronchodilators 7(8) 2 (5%) 0.51
e |ICS (fluticasone) dose (ug) 250 (125 to 500) 250 (125 to 500) 0.73
Scheduled visits to outpatient clinic in year 5 (4 to 6) 4(2to5) 0.007
before study
Hospitalisations in year before study o (oto 5) o(oto1) 0.007
ACQ baseline (<0.75 = well-controlled asth- 0.5 (0.2 to 1.3) NA NA
ma, >1.5 = not well-controlled asthma)
PACQoL baseline (score 1to 7, with 1islow 6.2 (5.3 to 6.8) NA NA
and 7 is high quality of life)
Smoking parent(s) 28 (30%) NA NA
Educational level of mother (1=lowand7 5(4to7) NA NA
= high)
Positive specific IgE to common inhalant 43 (50) f 24(65)* < 0.001
allergens
FEV1 baseline* 0.66 1.1 NA NA
FVC baseline* 0.29+1.3 NA NA
Rint baseline* 1.90+2.8 NA NA

Data are presented as n (%), median (interquartile range) or mean * SD, unless otherwise speci-
fied; ACQ: Asthma Control Questionnaire20; PACQOL: pediatric asthma caregiver quality of life
questionnaire; Ig: immunoglobin; FEV1: forced expiratory volume in one second; FVC: forced
vital capacity; Rint: respiratory resistance by the interrupter technique; NA: not available. #
z-score, n=33; 1: n=86; *: n=37.

The frequency distribution of adherence to daily ICS is presented in figure 2. Median
(interquartile range (IQR)) adherence was 92% (76% to 97%). Sixty-seven children
(72%) had good adherence (>80% of prescribed dosages); adherence rates below 60%
were recorded in only eight (9%) children (figure 2). There was a small, non-significant
decrease in adherence from the first to the third months of follow-up (median (IQR)
-1% (-8% to 1%); p=0.483). Adherence rates were comparable between children aged
2-4 yrs (median 92%) and children aged 5-6 yrs (median 92%, p= 0.899).
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Figure 2. Adherence to ICS measured by electronic loggers
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The association of adherence to the individual item responses on each questionnaire
is presented in the online depository. Parental perceptions about illness were not asso-
ciated with adherence, but perceptions about medications were. Parents who believed
that ICS maintenance treatment is needed for their child’s health, those who viewed
ICS administration as convenient, and those who expected little harm of medicines in
general had higher adherence rates to ICS (table 2). The other putative determinants
that showed significant (p<<0.05) or near-significant (p<0.1) association to adherence
are presented in table 3. Not unexpectedly, parental self-reported adherence (as asses-
sed by MARS) was strongly related to electronically measured adherence. In addition,
good asthma control was positively related to adherence measured electronically. Pa-
rental characteristics such as educational level, asthma knowledge and smoking habits

were not significantly associated with adherence.

For 84 (93%) parents, BMQ scores indicated that the perceived necessity outweighed
concerns about ICS (table 4). This was mainly due to the large majority of parents
expressing the view that giving ICS to their child would benefit his/her health, even
when they had concerns about the use of ICS. The results from other questionnaires
were consistent with this finding (see online depository for details). For example, only
three parents responded negatively to the TSQM question “Overall, how confident are
you that taking this medication is a good thing for your child?”.
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Table 2. Associations between parental perceptions about illness and medication and electro-
nically measured adherence

Rank correlation comparison between child-

coefficient ren with high (>80%) and
low adherence (<80%) of
prescribed dosages taken

P p-value p-value
Brief Illness Perception Questionnaire
consequences 0.00 0.969 0.870
timeline -0.09 0.425 0.289
personal control 0.11 0.319 0.760
treatment control 0.11 0.294 0.526
identity -0.05 0.663 0.598
concern 0.00 0.970 0.835
understanding -0.08 0.440 0.260
emotional response 0.13 0.203 0.961
Beliefs about Medicine Questionnaire
Specific part: perception of necessity 0.22 0.035% 0.299
Specific part: concerns -0.01 0.949 0.368
Need-concern ratio 0.09 0.414 0.394
General part: perceptions of overuse 0.18 0.082 0.418
General part: perceptions of harm 0.23 0.025% 0.253
Treatment Satisfaction Questionnaire for
Medication
effectiveness of daily use of ICS -0.10 0.342 0.633
side effects of daily use of ICS -0.01 0.963 0.838
convenience of administrating ICS to child  -0.25 0.020% 0.212
global satisfaction about ICS 0.19 0.067 0.522

* =p<0.05



Table 3. Other putative determinants which showed a (near) significant (p<o.1) association
with electronically measured adherence over 3-month period

Rank correlation comparison between child-

coefficient ren with high (>80%) and
low adherence (<80%) of
prescribed dosages taken

P p-value p-value
MARS 0.53 <0.001 0.001
VAS asthma control by physician 0.26 0.028 0.009
ACQ at 3 months -0.19 0.105 0.036
Rint baseline’ -0.33 0.060 0.056
Rint % change after bronchodilator 0.41 0.016 0.006
FEV1 change after bronchodilator -0.33 0.069 0.085

MARS: Medication Adherence Report Scale; Rint: respiratory resistance by the interrupter
technique; FEV1change: difference in forced expiratory volume in one second before and after
salbutamol; VAS: visual analogue scale; ACQ: asthma control questionnaire; 1:n=33

Table 4. Parental beliefs about medication measured by the Beliefs about Medicines
Questionnaire"

Agree  Neutral Disagree

5 questions about need

My child’s health, at present, depends on his/her medicines 8.33 7.8 8.9
My child’s life would be impossible without his/her medicines 26.7 35.6 37.8
Without his/her medicines my child would be very ill 51.1 23.3 25.6
My child’s health in the future will depend on his/her medicines 24.7 43.8 31.5
My child’s medicines protect him/her from becoming worse 94.4 4.4 1.1

5 questions about concern

My child having to take medicines worries me 39.3 6.7 53.9
| sometimes worry about long-term effects of my child’s 44.4 17.8 36.7
medicines

My child’s medicines are a mystery to me 4.5 79 87.6
My child’s medicines disrupt his/her life 1.1 3.3 95.6
| sometimes worry about my child becoming too dependent on  28.9 10.0 61.1

his/ her medicines

Balance between need and concern

necessity beliefs higher than concerns 93.4 2.2 4.4

Data are presented as %
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DISCUSSION

This study shows that high adherence to daily maintenance treatment with ICS along
with good asthma control can be achieved in preschool children with asthma and that
high adherence is associated with parental beliefs about the necessity of ICS therapy.
The median adherence rate in our study remained stable over 3 months of follow-up
at 92%, which is considerably higher than in earlier studies (adherence ranging from
44% to 72%, decreasing strongly over time). For example, a recent study showed that
adherence to an ICS prescribed after an emergency visit for acute asthma deteriora-
ted from 90% to 50% during the first two weeks after the acute asthma attack.® This
confirmed eatlier population-based observations that most patients with asthma fail
to continue ICS use after an initial prescription.” Although some large studies showed
lower adherence rates for adolescents than for school- and preschool-aged children,
age is not consistently related to treatment adherence.! Even in pre-adolescent child-
ren, adherence to ICS of >75% of prescribed dosages has rarely been described,
neither in observational, nor in intervention studies." We emphasize that the very
high adherence we observed was not the result of an intervention aimed at improving
adherence, but was obtained during routine care in our paediatric asthma outpatient

clinic.

The large majority of parents of the preschool children with asthma in our study
expressed the belief that ICS therapy for their child’s asthma was both useful and
necessary (table 4). This is in contrast with previous studies examining medication
beliefs in asthma. Studies in adults with asthma have shown lower BMQ “need” scores
and higher “concern” scores.'** In a study of 622 parents of children with asthma in
the USA, concern scores exceeded need scores in 17% of parents, compared to only
4% in our study."” Such concerns about the daily use and safety of ICS in children are
a major reason for parents to withdraw this medication in their children.” Because the
distributions of ICS adherence (figure 2) and parental medication perceptions (table
4) were strongly skewed towards high adherence and ICS necessity, with relatively little
variance, the power of our study to identify determinants for adherence was lower
than expected. This may help to explain why we only identified a few parental percep-
tions significantly associated with adherence rates, and why these associations were
relatively weak (tables 2 and 3).

We found a significant association between ICS adherence and asthma control, with
poorer asthma control in patients with lower adherence, suggesting that this associ-
ation does not only play a role at the severe end of the asthma spectrum, but also in
patients with relatively well controlled asthma, and that every effort to optimise adhe-

rence to ICS maintenance therapy is worthwhile.
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It is interesting to explore potential reasons why the parental medication beliefs and
the high adherence rates in our study population differed from those previously re-
ported. Selective enrolment of parents with high need and low concern scores should
be considered. However, we feel that this is unlikely, because consecutive outpatients
at our clinic were approached for the study, the large majority of whom were enrolled
(figure 1). Furthermore, the high need scores for ICS in this study are in agreement
with a previous qualitative study from our clinic, in which parents accepted that their
child needed ICS to control asthma, although parents universally expressed reservati-
ons about having to give daily medication to their child. Parents whose children were
treated in primary care, however, expressed beliefs of the high concern-low need pat-
tern. These findings prompted us to hypothesise that parental medication beliefs can
be modified by repeated tailored education and close follow-up in a specialized asthma
clinic, resulting in high adherence.”

The young age of the children in our study may have increased the likelihood of good
adherence, because most medication in this age range is given by the parents. Howe-
ver, previous studies have shown poor adherence rates to inhaled medication in young
children with asthma, even when parents knew that adherence was being monitored."
Therefore, parental awareness of monitoring adherence does not seem a likely cause
of the high adherence rates observed. This is supported by the finding that adherence
rates did not deteriorate significantly over time in our study. Further follow-up of this
cohort will allow us to examine whether the high adherence rates observed can be
maintained over longer periods of time.

It should also be noted that access to health care and ICS medication is available to all
Dutch citizens, because health insurance is mandatory in the Netherlands. Studies in
urban US populations have shown that poor insurance and financial issues may play a

major role in poor adherence in such populations.'

Although it is conceivable that ex-
cellent insurance coverage may have improved adherence in our study, poor adherence
has been shown in eatlier Dutch studies of asthmatic children, suggesting that this is

not a major determinant.**

In the absence of other logical explanations for the high adherence and constructive
parental medication beliefs observed, we hypothesise that the organisation of our
asthma care may be a contributing factor. The fact that our clinic is run by paediatric
asthma specialists may be of importance in that respect. Previous studies have shown
superior asthma control, better lung function and higher adherence to treatment

and self-management plans when asthma care was provided by specialist physicians
(paediatric allergists or paediatric pulmonologists, depending on country and setting)
compared by general paediatricians or family physicians.*”* A recent systematic

review showed that more intensive follow-up, with multiple educational sessions using

44



Chapter 3

combinations of instructional modalities, was associated with higher adherence and
improved outcomes for children with asthma.’ In our clinic, such a comprehensive
asthma management consists of frequent follow-up visits to both asthma specialist
physicians and dedicated asthma nurses, providing repeated tailored education to pa-
rents and patients, and extensively training and checking correct inhalation technique.'®
In earlier studies, we reported the added value of easy accessibility of asthma nurses

which was highly appreciated by parents of children with asthma.**?

This was recently
confirmed in a study from a referral centre for children with difficult-to-treat asthma,
where the important role of nurse-led home visits to address parental perceptions,
contextual and psychosocial issues was highlighted.” Taken together, these results
suggest that intensive multi-disciplinary education about self-management, along with
close follow-up in a specialised clinic setting, helps to improve adherence to ICS in
children with asthma, with parental perceptions about medication being an important
mediator.

It should be stressed, however, that a causal relationship between our model of care
and the high adherence we observed cannot be established based on our data because
this was an observational study. Ideally, a randomized controlled trial should be per-
formed to test the hypothesis that comprehensive asthma management and close fol-
low-up, as described, leads to high adherence to maintenance medication. However, it
has been argued that randomized trials on the effects of complex interventions, such
as our model of asthma management, are fraught with difficulties.'® A prospective stu-
dy in which both adherence and parental perceptions about medicines are followed-up
over longer periods of time from the time of referral to a specialised asthma clinic

would also be worthwhile.

Strengths and limitations

The main strengths of our study include the objective, validated, quantitative assess-
ment of adherence over a considerable period of time, and the extensive characteriza-
tion of patients’ and parents’ characteristics using validated methodology. The real-life
setting avoids any adherence-improving effects of clinical trial interventions, other
than the potential adherence-improving effect of participating in a study. This effect is
an unavoidable drawback of electronic adherence monitoring.

The most important limitation of our study lies in its generalisability. We limited our
study to 3 month adherence in children aged 2-6 yrs in a specialised asthma clinic.
Further follow-up of this cohort and additional studies in other settings are needed to
substantiate our observation that high adherence combined with well-controlled asth-
ma is possible in other patient groups. Recent studies from other groups support the
idea that more intensive asthma care enhancing patient-provider partnership improves
adherence and asthma control, and decreases hospitalisation rates and asthma expen-

ditures.”?®
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Conclusions

This study shows very high 3-month adherence rates to ICS maintenance treatment in
children aged 2-6 yrs with asthma. This high adherence was associated with improved
asthma control, and with parental medication perceptions, which are in agreement
with the chronic illness model of asthma. We hypothesise that this desirable combina-
tion of high adherence and constructive parental medication beliefs can be ascribed to
the organisation and content of asthma care, with repeated tailored self-management
training and close follow-up, which helps to build and maintain a strong partnership
between patients/parents and the medical team.” Further studies are needed to exa-
mine the relationship of such guideline-driven comprehensive asthma treatment and

high adherence.
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ABSTRACT

Aim

To evaluate general practitioners’ (GPs’) prescribing behaviour
as a determinant of persistence with and adherence to inhaled
corticosteroids (ICS) in children.

Methods

This was a prospective observational study of persistence with
and adherence to ICS followed by a focus group study of the
GPs prescribing this treatment. Participants were 134 children
aged 2—12 years, who had been prescribed ICS in the year befo-
re the study started by their GPs. Main outcome measures wete
patterns and motives of GPs’ prescribing behaviour and the
relationship with persistence with and adherence to ICS.

Results

GPs’ prescribing behaviour was characterized by prescribing
short courses of ICS to children with various respiratory
symptoms without follow-up for making a diagnosis of asthma.
This was driven by the GPs’ pragmatic approach to deal with
the large number of children with respiratory symptoms, and
by beliefs about ICS which differed from currently available
evidence. This prescribing behaviour was the main reason why
68 (51%) children did not persist with the use of ICS. In child-
ren with persistent use of ICS and a GP’s advice to use ICS on
a daily basis, the median (IQR) adherence was 70% (41-84%),
and was similar for patients with persistent asthma and children
lacking a diagnosis or symptoms of asthma.

Conclusion

Inappropriate prescription of ICS to children by GPs is com-
mon and drives the lack of persistence with ICS therapy in
primary care. This finding should be taken into account when
interpreting data from large prescription database studies. Im-
proving primary healthcare providers’ knowledge and compe-

tence in diagnosing and managing asthma in children is needed.
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INTRODUCTION

Childhood asthma guidelines are unanimous in recommending daily inhaled corticos-
teroids (ICS) maintenance treatment only for children with persistent asthma.'” Maxi-
mal efficacy of such treatment can only be achieved by high adherence rates above
80% of prescribed dosages and by persistence with this therapy over long periods.*

To ensute this, close follow-up of children with asthma is recommended."”

In daily practice, however, both persistence with ICS prescriptions and adherence to
their daily use is usually poor. Only half of the children having received a first pres-
cription of ICS have an ongoing prescription 1 year later (poor persistence), and adhe-
rence rates to daily ICS use range from 30% to 70% in different studies.”” Patients and
their parents are usually held responsible for the poor persistence and adherence to
ICS treatment,®’ and interventions to enhance medication adherence are focused on
how health care providers can improve patients’ and their parents’ adherence behavi-
our."

In disagreement with childhood asthma management guidelines, most children with

asthma ate not being followed up regulatly in primary care,'""?

and many children with
an ICS prescription have not been diagnosed with persistent asthma.” "> Although the-
se observations suggest that physician’s prescribing behaviour and primary health care
organization issues also may be important in determining poor persistence with and
adherence to ICS treatment in children with asthma, this has received little attention

in the literature to date. In particular, the reasons why primary care physicians choose
to deviate from their childhood asthma management guideline have not been explored
to our knowledge. We designed this study to evaluate primary health care providers’
prescribing behaviour, both quantitatively and qualitatively, and the role of this behavi-
our in persistence with and adherence to ICS prescriptions in children with asthma in

primary care.

METHODS

This was a sequential mixed-methods study, starting with a quantitative study on ICS

prescriptions and adherence to ICS use in children 2-12 years of age in primary care,
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followed by a qualitative study in which general practitioners (GPs) were interviewed

about the motivation undetlying their prescription patterns.

Participating GPs

Nineteen GPs in the catchment area of our hospital, both from rural and urban
region primary care practices, were willing to participate in the study. GPs who had
participated in a previous study from our clinic were approached, after which these
GPs recruited colleagues. The mean age of the participating GPs was 50 years (range
35-65 years), and they had been in practice for a mean of 15 years. There were 16 men
(84%); most GPs (16, 84%) worked in group practices. The six GPs initially approa-
ched because of their previous participation in a study were known for their interest
in childhood asthma care, the other GPs did not follow specific courses on the ma-

nagement of childhood asthma.

Inclusion of children

The quantitative part of our study was a 12-month longitudinal study in which adhe-
rence was measured electronically in children with persistent ICS use. GPs provided
details of all 2-year-old to 12-year-old children who had received an ICS prescripti-
on in the last 12 months. These children were eligible for inclusion in our study. We
excluded children who had been referred to secondary care for respiratory symptoms,
those with severe comorbidity, and children whose parents had insufficient knowledge
of the Dutch language. We approached no more than 20 children per GP to prevent
overreliance of study results on GPs with high ICS prescription rates, and included
only one child per family. Patients who had not used ICS and had had no asthma
symptoms in the last 6 months, and patients with occasional intermittent ICS use (less

than 2 weeks/year) were excluded from the 12-month longitudinal study.

Interviews with parents

To obtain a cross-sectional assessment of 1CS prescription patterns in primary care,
parents who agreed to participate were interviewed in a structured fashion about
respiratory symptoms, ICS use and bronchodilator use of their child in the past 12

months.

Assessing adberence

In patients with persistent use of ICS by metered dose inhaler (MDI)/spacer combi-
nation or dry powder inhalator (DPI), adherence was monitored during the 12-month
longitudinal follow-up study by the Smartinhalet®(MDI) or the SmartDisk® (DPI),
electronic devices logging date and time of each ICS actuation.'* ' Patients were
excluded from adherence analysis if their ICS were withdrawn and stopped within 3

months of entry into the longitudinal follow-up study. In all other patients, adherence
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was calculated as the number of Smartinhaler-recorded or SmartDisk-recorded inha-
led doses expressed as a percentage of the number of doses prescribed, and censored
at 100% of the prescribed dose."”” At the end of the 1-year follow-up study, respiratory

symptoms wete recorded by validated questionnaire,'

supplemented with parental in-
formation about doctor’s prescription of ICS and bronchodilators, and about the GP’s
advice on how to use these medications. Data on follow-up visits and organisation of

asthma care were obtained by chart review.

Interviews with GPs

After completing the 1-year follow-up in all the patients, the aggregated adherence
results and data on follow-up and organisation of asthma care were discussed in a 2.5
h focus group interview to which all participating GPs were invited, eight of whom
(representing all primary practices involved in the study, mean age 54 years, range
39—065 years) participated.

Patterns of prescription of asthma medication to children and deviations from

the primary care childhood asthma practice guideline were discussed. Reasons and
motives for this behaviour were explored in a non-judgmental manner, along with

a discussion of perceived advantages and drawbacks of the GPs’ prescribing beha-
viour. This interview was audio recorded and analysed using standard methods of
qualitative studies, as in eatlier work from our group."” At the end of the focus group
interview, a theoretical framework of the views discussed was developed by the senior
researcher based on a recapitulation of the main findings, which was discussed and
modified through discussion with all participating GPs until everyone present agreed
with the final framework. The transcript was charted according to this theoretical
framework, focused on detection of quotations not supporting the original framework
or providing new categories or themes. The five themes that emerged from the date
comprised: ‘bridge a period with symptoms’, ‘difficulties in establishing a diagnosis of
asthma’, ‘a pragmatical way of working’, ‘organisational issues’, and ‘perceptions about
asthma and ICS’. The final interpretation of the data and the analysis of their possible
explanations were checked by one of the attending GPs.

Ethical considerations
This study was approved by the hospital ethics review board; all the parents provided

written informed consent.

RESULTS

Patients

Patient recruitment is presented in figure 1. The 19 GPs had a mean of 11 (range
3-28) patients between 2 and 12 years of age who had received a prescription of 1CS

in the last year, had no severe comorbidity and had never been referred to secondary
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care. Of the 165 eligible children, parents of 12 children could not be reached by
telephone and 19 declined participation, leaving a total of 134 children whose parents
provided information about ICS use. Only 66 of these children (49%) fulfilled the cri-
teria of persistent ICS use. Their adherence to ICS maintenance therapy was measured

electronically for 1 year.

Figure 1. inclusion of patients

281 children with ICS
prescription

Exclusion of 116 children:
- 67 children referred to secondary care
- 30 children exceeding number of 20
patients per GP
- 11 siblings of children included previously
- 5 children with severe comorbidity
- 3 children using ICS not compatible with
Smartinhaler®

165 eligible children

Parents of 12 children not reached by
telephone

Parents of 153 children
reached by telephone

Parents of 19 children declined
participation

Information about ICS use
of 134 children (table 1)

Exclusion of 68 children without persistent
use of ICS

66 children included in 1 yr
follow-up study

7 children lost to follow up:
- ICS withdrawn
-referred to secondary care
- technical failure of monitoring device

Adherence measured for 1
yr in 59 children (table 2)
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Result of interviews with parents of children being prescribed ICS

Of the 134 patients (median age 5.7; IQR 4.0 to 9.8 yrs) whose parents were inter-
viewed, ICS were stopped completely or used during less than 2 weeks per year in 68
(51%). Parents of 43 (63%) of these patients with non-persistence with ICS reported
that they had been using ICS in short courses at the GP’s advice, and 14 of these
parents (21%) reported that their child had been using only one single course of 1CS
ever (table 1). Parents of 21 children (31%) reported chronic cough as the main symp-
tom of their child; 18 parents (26%) reported that their child had never been prescri-
bed a bronchodilator. Three children had been using ICS for episodes of croup.

Symptoms and medication use during 1-yr follow-up

Of the 59 children (median age 7.3, IQR 5-10.8 years) completing the 1-year adheren-
ce monitoring period, 26 (45%) never received a diagnosis of asthma, according to the
parents (table 2). Based on parental report and chart review, 15 (26%) and 11 patients
(19%) had never wheezed or suffered from breathlessness, respectively, and parents
of 10 patients (17%) reported that ICS had been prescribed for persistent cough.
During the 1-yr follow-up period, 13 children (22%) remained completely free from
wheezing or breathlessness. Bronchodilators had never been prescribed to 6 patients
(10%); 8 others (14%) had been recommended to use their bronchodilator on a daily
basis (table 2). Although older children more frequently had a diagnosis of asthma
(56% vs 21%, p=0.008) and were more often advised to use ICS regulatly (78% vs
43%, p=0.001), differences between age groups in reported symptoms supporting an
asthma diagnosis or the frequency of such symptoms were small (all p values >0.1,
table 2).

Table 1. Persistence of ICS use based on cross-sectional parental report (n=134)

all children  children 2-4

(n=134) years of age
(n=47)

Non-persistent use
Use of ICS only in periods with symptoms (as prescribed by GP,
for various respiratory symptoms), > 6 months no symptoms 43 (32%) 24 (51%)
Short course of ICS once in first wheezing episode 14 (11%) 6 (13%)
Daily use of ICS stopped at GP’s advice because of remission of 11 8% 6 (13%)
symptoms
Persistent use
Persistent use in children 66 (49%) 11 (23%
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Determinants of adberence during 1-yr follow-up

During the 1-year follow-up, electronic adherence measurements were collected for a
median (IQR) of 238 (121-350) days. Missing days were caused by children stopping
ICS at their GP’ advice during a “good” season with little symptoms, children in
whom ICS therapy was stopped altogether because of clinical remission, and by tech-
nical device failures. Parents of 13 patients reported that their GP had recommended
using ICS episodically when the child was symptomatic, but parents of four of these
children administered ICS to their child on more than 50% of days.

In the 46 children who were prescribed long-term daily ICS, the median (IQR) ad-
herence rate was 70% (41-84%); 32 children (70%) had adherence rates below 80%.
Adherence was not determined by the presence of symptoms supporting an asthma

diagnosis or by frequency of symptoms (table 2).

Table 2. Characteristics of 59 children in whom adherence was measured electronically
for 1 year

all children Median adheren-

children 2-4 years ce for children

(n=59)  of age advised to use
(n=14) ICS on a daily

basis (IQR)

GP’s advice use ICS daily 46 (78%) 6(43%)  70%(41-84%)

use ICS in symptomatic

episodes only 13(22%) 8(57%)  Not calculated
Symptoms not never wheezing 15(25%) 4(28%)  70%(31-82%)
supporting asthma  eyer breathlessness 11(19%) 3(21%)  66% (53-81%)
diagnosis ICS as treatment for 10(17%) 5(36%)  71%(60-85%)

persistent cough
no GP diagnosis of asthma 26 (44%) 11(79%) 67%(22-85%)
Frequency of whee- this year no symptoms 13(22%) 5(36%)  61%(54-87%)
zing/breathlessness  thjs year 1-3 periods 25(42%) 5(36%)  70%(30-81%)
in patients ever with symptoms
TR EETr this year >3 periods 21(36%) 4(28%)  73%(26-87%)
IR with symptoms
Use of used daily 8(14%)  1(7%) 76% (52-87%)
bronchodilator never prescribed, neverused 6 (10%)  4(28%)  77%(70-86%)
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Focus group interview with GPs

All GPs recognized the poor persistence with ICS and intermittent use of ICS as
representative patterns of their prescription behaviour. As a general rule, they would
prescribe a short ICS course to children with respiratory symptoms ranging from
obvious wheezing and breathlessness to mild wheezing or persistent cough. Prescrip-
tion of ICS in this way was accompanied by instruction to parents to return with their
child after 6 weeks if symptoms persisted (which rarely occurred), or to stop ICS if
symptoms resolved. GPs explained this prescription behaviour as a practical strategy
to manage children with a range of respiratory symptoms without having to focus on

making or excluding specific diagnoses.

GP 3: “It is not a conscious process; it is determined by the way we work.”

For children with symptoms likely to be self-limiting, such as chronic cough, the main
reason for ICS prescription was to ‘bridge a period with symptoms’. In particular
when parents were expecting or demanding a therapy, this strategy was used. In the
GPs’ opinion, this satisfied most parents and prevented lengthy discussions about

the lack of effective treatment options for cough, and about the need for referral to

secondary care.

GP 4: “Parents and children are satisfied, that’s great. The diagnosis doesn’t really
matter.”
GP 1: “I sometimes think back to the good old days when we were still allowed to use

oral anticholinergics to help bridge a period of symptoms”

If symptoms returned in children with more obvious wheezing disorders, parents
were encouraged to start another short ICS course themselves or the GP would pre-
scribe it once again. Although GPs realized that they did not follow-up these patients
or evaluated treatment effect, many considered these repeated ICS bursts as serial
‘treatment trials’, building up to an eventual asthma diagnosis in some children. Most
GPs expressed lack of confidence in their ability to diagnose asthma, particularly in

young children.

GP 8: “It is symptom treatment, really. On and off, you know, without thinking about
a diagnosis”
GP 5: “A diagnosis of asthma is rarely made by me; I guess this happens mainly in

secondary care. They have better diagnostic tools there, like lung function”
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Besides the two main reasons for prescribing short courses of ICS (bridging a period
of symptoms and working on establishing a diagnosis of asthma), GPs expressed ad-
ditional perceptions about ICS and asthma that supported their prescribing behaviour.
Most GPs viewed a 6-week course of ICS as an effective treatment option for child-
ren with chronic cough or intermittent wheezing. For some GPs this view was driven

by their perception that these symptoms could be presenting symptoms of asthma.
GP 6: “Cough is also an expression of inflammation, which ICS may help to control.”

This prescribing behaviour was also driven by the GPs’ desire not to undertreat asth-
ma. In their opinion the pros of this approach (not undertreating asthma) outweighed
the cons (overtreatment of nonspecific cough and mild intermittent wheezing with
ICS), because they viewed short ICS courses as harmless. They remarked that the re-
active organization of primary health care for children (i.e., seeing the child only when
symptoms occurred) instead of being proactive (with scheduled follow-up) enhanced

this prescribing behaviour.

GP 3: “Most important lesson of this study for me? Making asthma care more proac-

1

tive

DISCUSSION

This study shows a common practice of prescribing short courses of ICS to children
with various respiratory symptoms in primary care. This prescribing behaviour, which
deviates from primary catre childhood asthma management guidelines, is driven by a
pragmatic approach aimed at symptom-treatment rather than making or excluding the
diagnosis of asthma, and is enhanced by the reactive organization of primary care,
where children are mainly being seen when symptoms occur, instead of being follo-
wed up regularly. Many GPs expressed perceptions about ICS and asthma which are
in disagreement with the currently available evidence, stimulating the overtreatment
of children with nonspecific or mild intermittent respiratory symptoms. The very low
persistence with ICS in children is largely explained by this prescribing behaviour. Of
the 59 children with persistent use of ICS, 20% used ICS only during symptomatic
episodes (at the GP’ advice) and a similar proportion had no asthmatic symptoms
ever but used ICS on a daily basis. Children with persistent wheeze were also com-

monly treated with intermittent courses of 1CS.

The high ICS prescription rates in children without persistent asthma and low persis-

tence with ICS that we found confirm results from previous studies in various coun-
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tries. In two Dutch primary care studies, ICS were frequently prescribed to children
and adults without a diagnosis of persistent asthma, and ICS persistence over a 1-yr
follow-up petiod was only 50%."'® In a latge Dutch birth cohort study, 36% of child-
ren 2-8 years of age used ICS without having reported a single episode of wheezing
in the past two years."” Several UK studies also reported high ICS prescription rates
to children without persistent asthma, but with intermittent wheeze or chronic cough,
together with low persistence with ICS therapy.* '**" A recent Swedish study reported
the same pattern of poor persistence with ICS, although the authors did not consider
liberal ICS presctiption by physicians.?' Although it has been speculated that low ICS
persistence rates could be explained by the use of ICS as a diagnostic treatment trial in
children with nonspecific respiratory symptoms, previous studies never examined the

reasons for ICS prescription behaviour of GPs.

Our focus group interview with GPs now provides unique and innovative insights
into the pragmatic way in which GPs deal with the large number of children pre-
senting with various respiratory symptoms. In agreement with our results, previous
studies reported that primary care paediatricians in the USA and Spain recommended
short-course ICS therapy for fictional patients with asthma, virus-induced wheeze,
and bronchiolitis.**** In these studies, primary care physicians with limited expetience
in respiratory disorders were most likely to show this erratic prescribing behaviour.
Our study indicates that such limited experience is associated with lack of confiden-
ce in making or excluding a diagnosis of asthma, particularly in young children, and
with non-evidence based perceptions about the effects of short-course ICS therapy
on cough and on mild intermittent wheezing, confirming findings from a previous

study.”

Because establishing the diagnosis of asthma may indeed be difficult, in particular

in young children,* and because most respiratory symptoms in young children are
transient, the pragmatic approach of GPs to treat nonspecific respiratory symptoms
with short courses of ICS is understandable, particularly when considering their view
that short ICS courses are harmless and their desire not to undertreat asthma. Nevert-
heless, there are numerous reasons to discourage this practice. First, even though most
of these children inappropriately being prescribed ICS used the medication only brie-
fly, some of these children were unnecessarily exposed to daily ICS for long periods
of time, increasing the risk of exposure to high doses of ICS and their associated side
effects.?”” Second, under this regime, children with asthma were also treated intermit-
tently with ICS instead of the recommended daily use.'” Third, inappropriate ICS
treatment may distract from appropriately diagnosing and treating the real cause of

their respiratory symptoms, such as a lower respiratory tract infection or allergic rhini-
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tis.® Fourth, prescribing ICS to satisfy parents and to avoid lengthy discussions about
referral or the lack of effective treatment for cough, although helpful in running an ef-
ficient clinic in the short term, may jeopardize a constructive physician-patient-patent
relationship in future consultations. Finally, unnecessary ICS treatment for nonspecific
cough generates considerable societal costs (an estimated €1 million per annum in our

country of 17 million inhabitants).

Our study has considerable implications both for research and for clinical practice.
ICS persistence and adherence studies are usually based on large pharmacy databases,
with limited information about physician’s considerations, beliefs, and prescribing
practices. Such studies rely heavily on appropriate diagnosing and prescribing behavi-
our of physicians, while our study illustrates how important it is to take the physicians’
prescribing behaviour into account to interpret and understand these data. The GPs
in our study acknowledged the problem of lacking proactively organized primary care
for children with respiratory symptoms, and suggested using specialized nurses as an
important solution to ensure scheduled follow-up for these patients. Previous studies
from our group have shown that children with a confirmed diagnosis of asthma can
effectively and cost-efficiently be followed up by asthma nurses.”” The GPs themsel-
ves, however, are responsible for solving the problem of inappropriately prescribing
ICS to children without persistent asthma and advising short courses of ICS to child-
ren with asthma. The presence of erratic perceptions suggests the need for additional
targeted training in asthma diagnosis and management for GPs. Such training has

been shown to be effective in improving asthma care to children.”

Strengths and limitations

The main strength of this study is that we collected detailed information about the
patients’ symptoms and ICS use, and on the reasons and motivations for GPs’ pre-
scribing behaviour, which not only highlighted important areas for improvement in
primary care for children with asthma, but also provided a novel explanation for the
previously described poor ICS persistence in children. The main limitation is the
generalizability of this study because we studied only GPs willing to participate in the
study of which a number with specific interest to childhood asthma care. Because

of this interest of these GPs, it is not likely other GPs perform better in prescribing
ICS and following asthma guidelines. Considering the similarities of our findings with
previous reports of prescribing patterns of ICS in primary cate in several countries,”
13:2024 we believe our findings can be applied to most settings of primary care.

A second limitation is recall bias because parental report of asthmatic symptoms in
their children was recorded retrospectively, at the end of the follow-up period. Ho-

wever, because the questionnaire we used for this purpose was validated and has been
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used extensively in previous work, it is unlikely that this had a major influence on our
16,19

findings.

CONCLUSION

Inappropriate prescription of ICS to children by GPs is common and is driven by a
pragmatic approach to treat symptoms rather than making or excluding a diagnosis of
asthma, erratic perceptions about the efficacy of ICS in reducing persistent cough and
mild intermittent wheeze, and a reactive organisation of primary care where scheduled
follow-up is exceptional. The inappropriate prescribing behaviour of GPs that we ob-
served drives the lack of persistence with ICS therapy in primary care and this finding
should be taken into account when interpreting data from large prescription database
studies. The large number of inappropriate ICS prescriptions together with intermit-
tent therapy in children with asthma stresses the need to improve GPs’ knowledge and

competence in diagnosing and managing asthma in children in primary care.
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ABSTRACT

Aim

To study patient- and physician-related determinants of 1-year
electronically measured adherence to inhaled corticosteroids in
children with asthma in primary and secondary care.

Methods

This was an observational study with one year follow-up in

a hospital-based outpatient clinic providing comprehensive
asthma care and seven primary care practices providing ba-

sic asthma care. Participants were children 2-12 years of age
with asthma and a prescription of inhaled corticosteroids.
Long-term adherence to inhaled corticosteroids was electroni-
cally measured. A broad range of putative determinants were
assessed, including parental illness perceptions and medication
beliefs, and patient-centeredness of consultations, by validated
questionnaires.

Results

Median (interquartile range) adherence was significantly higher
in secondary (84%, 70 to 92%) than in primary care (66%,

32 to 86%, p<0.001). Parents from secondary care expressed
higher ICS need for their child; they also rated patient-cente-
redness of consultations higher than parents in primary care.
The relationship of these findings and the level of asthma care
was potentially biased by less severe asthma in children from
primary care, but children from primary care and secondary
care had similar high median rates of asthma control.

Conclusion

Patient-centred, guideline based comprehensive asthma care
with repeated scheduled follow-up is associated with considera-
bly higher adherence than basic asthma care with single-session
education and lack of scheduled follow-up. Modification of
parental medication beliefs appears to be an important modera-
tor of this association. Improvement of asthma care can make
a pivotal contribution to improving adherence and reducing the

burden of uncontrolled asthma.
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INTRODUCTION

Adherence to daily medication is of critical importance in determining the success

of treating chronic conditions such as childhood asthma.' Poor adherence to mainte-
nance medication is the rule rather than the exception, however.! Knowledge of the
reasons for such poor adherence may help to improve adherence, and the effects of
treatment.

The most basic form of non-adherence is when patients (and their parents, if the
patient is a child) do not understand the rationale for treatment (unwitting non-adhe-
rence).? Although this can be easily overcome by providing appropriate information,
studies consistently show that education alone is insufficient to improve adherence,
indicating that other factors are more important in driving non-adherence.” These can
be divided into two groups. First, unplanned non-adherence is related to limited family
(medicine taking) routines, and child raising issues.”* Second, intentional non-adheren-
ce refers to patients who deliberately choose not to follow the doctor’s recommenda-
tions, based on their illness perceptions and medication beliefs.” Such perceptions and
beliefs have consistently been shown to be strong determinants of adherence.>®
Currently available research on non-adherence has primarily examined patient related
factors.! Accumulating evidence, however, shows that the organization of health care
and the health care provider’s behaviour have major impact on adherence in a range
of chronic conditions."”” Children from underprivileged backgrounds exposed to
numerous risk factors for non-adherence can achieve good adherence and asthma
control when enrolled in a programme of self-management education and close fol-
low-up."’ Such a programme of comprehensive self-management education and fol-
low-up, while common in hospital-based secondary care, is rate in primary care.* In
a recent qualitative study, we observed considerable differences in illness perceptions
and medication beliefs between parents of asthmatic children in primary and secon-
dary care, suggesting that comprehensive care allows modification of these impot-
tant determinants of adherence." In the present longitudinal observational study, we
monitored adherence and its patient- and physician-related determinants in patients in

primary and secondary care.
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METHODS

Design and setting, This was an observational study with one year follow-up of ast-
hmatic children aged 2-12 years, receiving asthma care in our hospital-based outpa-
tient clinic (with comprehensive asthma education and close follow-up, as described
previously)" or in one of seven participating primary cate practices in the catchment
area of our hospital (with mostly single-session education and follow-up as needed by

patients and parents)."

Inclusion

In primary care, general practitioners provided a list of all 2-12 year old children who
had received an ICS prescription in the last 12 months. Children who had ever been
referred to secondary care for their asthma were excluded, and the number of patients
per GP was limited to 20. Parents of all other children were approached by telephone
(as described previously).'® Children were eligible for inclusion in the 1-yt follow-up
study if they had persistent ICS use. This was defined as parents reporting having
received the advice (from their GP) to give ICS to their child on a daily basis, having
indeed been using the ICS during the last 6 months for recurrent wheezing and bre-
athlessness (not isolated cough), and expecting to continue using ICS during the next
three months.

In secondary care, parents of all children aged 2-12 years with paediatrician-diagnosed
asthma and persistent ICS use attending the outpatient clinic for regular follow-up
were asked to participate in the study. Only one child per family was included. Exclu-
sion criteria comprised limited knowledge of the Dutch language and severe comorbi-

dity.

Follow- up and assessment of adberence to ICS

Throughout the 12-months follow-up, adherence was monitored by electronic devices
logging date and time of each ICS actuation: Smartinhaler™ for metered dose inhaler
(MDI)/spacer combination, SmartTracket® for MDI with dose countet, and Smart-
Disk® for Diskus/Accuhaler.”!” At each follow-up visit , or during home visits when
time to the next scheduled follow-up visit exceeded 5 months, data recorded by the
electronic devices where uploaded and proper recording function checked. Adherence
was calculated as the number of electronically recorded inhaled doses expressed as a
percentage of the number of doses prescribed, censored at 100% of the prescribed

dose.*

Putative determinants of adberence
We collected clinical and demographic data by structured interview and chart review.
Upon entry into the study, a number of validated questionnaires were administered

to parents and children. Parental illness perceptions were assessed by the Brief Illness
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Perception Questionnaire (B-IPQ),' and medication perceptions by the Beliefs about
Medicines Questionnaire (BMQ, which also provides the balance between parent-per-
ceived necessity and concerns about ICS)" | and the Treatment Satisfaction Questi-
onnaire for Medication (TSQM).” In addition, we applied the ‘I Worry scale’ (scoring
parental worties about their child having asthma and using daily ICS),?' the Satisfac-
tion with Information about Medicines Scale (SIMS),” and an asthma knowledge
questionnaire.

At baseline and at 6 and 12 months follow-up, asthma control and parental quality of
life were assessed by parent-completed Asthma Control Questionnaire (ACQ) and the
Paediatric Asthma Caregiver Quality Of Life questionnaire (PACQOL), respectively.>**
Participating children aged 8-12 years completed children’s versions of each question-
naire, without input from their parents, under supervision by the investigator (TK).
At the end of 1-yr follow-up, we asked the parents to assess the degree of patient
centeredness the physician had employed during the study period with a questionnaire
focusing on physician’s exploration of parental views and concerns about the illness

and the medication and on achieving mutual agreement about treatment.*

Analysis

We assessed the association of ICS adherence to all putative determinants (defined a
priori with a focus on parental perceptions about illness and medication) for primary
care and secondary care separately, and for the total population, in nonparametric
univariate analyses (because of skewed distribution of adherence) using SPSS version
17.0. We chose to refrain from adjustments for multiple comparisons and from multi-

variate analysis because of the exploratory and observational nature of our study.

RESULTS

Patient recruitment and follow-up

Inclusion in primary care was hampered by lack of persistent ICS use: 50% of the
children who had had an ICS prescription during the last 12 months had not been
using ICS in the last 6 months (figure 1).'° In primary care and secondary care, 42
children (86% of those enrolled) and 135 children (90% of those enrolled) comple-
ted the study, respectively. Of these children, 167 (94%) were followed for 1 year, 10
children were followed-up until medication was stopped by the physician after at least
3 months participation in the study (figure 1).

Electronic adherence data were collected for a median of 286 days (interquartile range
152-362 days). Reasons for missing data included technical failure of the electro-

nic monitoring devices, parents not bringing back the devices or returning damaged
devices, and parents failing to use the device (e.g leaving the electronic device at home

during vacations).
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f igure 1. Inclusion of patients (part 1 of 2)

Exclusion of 116 children:

- 67 children referred to secondary care
- 30 children exceeding number of 20
patients per GP
- 11 siblings of children included previously
- 5 children with severe comorbidity
- 3 children using ICS not compatible with

adherence logger

Parents of 12 children not reached by
telephone

Parents of 19 children declined
participation

Exclusion of 85 children without persistent
asthma or persistent use of ICS

7 children lost to follow up:
- ICS withdrawn before 3 month follow-up
- referred to secondary care
- technical failure of monitoring device
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Primary Care

281 children with ICS
prescription

165 eligible children

Parents of 153 children
reached by telephone

Information about ICS use
of 134 children

49 children included in 1 yr
follow-up study

Follow-up of 42
children
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figure 1. Inclusion of patients (part 2 of 2)

Secondary Care

232 visiting outpatient
asthma clinic

Exclusion of 30 children:
- 4 siblings of children included previously
- 8 children with severe comorbidity
- 18 children using ICS not compatible with
adherence logger

202 eligible children

Parents of 4 children not reached by
telephone

Parents of 198 children
reached by telephone

Parents of 44 children declined
participation
Parents of 7 children had limited
knowledge of Dutch language

147 children included in
1 yr follow-up study

12 children lost to follow up:
- ICS withdrawn before 3 month follow-up
- moved to other area
- technical failure of monitoring device
- parents stopped participation
- parents deceased

Follow-up of 135
children
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Differences between participants in primary and in secondary care

Children from primary care were older, used a lower daily ICS dose, had slightly

better quality of life, and had been less frequently hospitalized before study entry than
children from secondary care (table 1). Asthma control as assessed by ACQ was com-
parable, with good asthma control at baseline and throughout 1-yr follow-up in most
children (table 1). Parental quality of life remained high in both groups throughout the
study. In primary care, patients were seen less frequently for follow-up, parents were
less satisfied with the information about medicines, and physicians’ patient-centered-

ness was rated lower than in secondary care (table 1).

Differences in parental illness perceptions and medication beliefs between primary and secondary care
Parents from secondary care perceived higher influence of asthma on their child
(p=0.038) and reported higher levels of concerns (p=0.002) and emotions (p=<0.001)
regarding their child’s asthma. The maximum difference in the mean scores of illness
perceptions (score 1 to 10) was 2 points. Parental perceived ICS necessity was signifi-
cantly higher in secondary care, where ICS concerns superseded necessity in only 12

parents (9%) , as compared to 10 parents (26%) in primary care (p<<0.001).

Adberence rates in primary and secondary care

Adherence was considerably higher in secondary than in primary care (figure 2), with
median (interquartile range, IQR) adherence of 84% (70-92%) and 66% (32% to 86
%), respectively (p<<0.001). The proportion of children with adherence > 80% of

Figure 2. Electronically measured adherence in primary care and secondary care.
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Table 1. Characteristics of study patients, their parents and parental assessment of asthma

care (n=177)

Patients from  Patients from p-value
general practi-  outpatient clinic
ces (n=42) (n=135)
Patients
Age (mean; range; yrs) 8(2to012) 6 (2t012) <0.001
Maintenance -inhaled corticosteroids (ICS) ~ 100% 90% 0.065
medication:  -ICS and long-acting 0% 10%
bronchodilators (%)
-ICS dose (fluticasone®; mean; 175 (50 to 250) 250 (125-500) 0.014
range; pg)
Nr of children hospitalised in year 2 (5%) 37 (27%) 0.004
before study (%)
Nr of children requiring prednisolone for asth- 4 (10%) 25 (19%) 0.256
ma exacerbations
ACQ baseline (<0.75 = well-controlled asthma,  0.67 (0.33 to 0.50 (0.17t0 1.17) 0.498
>1.5 = not well-controlled asthma) 1.13)
ACQ at 6 months 0.67 (0.00-1.34)  0.33 (0.00-1.00) 0.303
ACQ at 12 months 0.50 (0.00-0.83) 0.50 (0.00-1.17) 0.551
Parents
Educational level of mother 5(4to7) 5(5to 6) 0.823
(1=low and 7 = high)
Parental diagnosis of asthma 40% 40% 0.932
PACQOL (1 =low and 7 = high quality of life) 6.7 (6.1t06.9) 6.3 (5.5t06.9) 0.008
PACQOL at 6 months 6.7 (6.4-7) 6.7 (6.1-6.9) 0.129
PACQOL at 12 months 6.9 (6.4-7.0) 6.7 (6.3-6.9) 0.062
Asthma care
Number of visits to GP or outpatient clinic in 1(0to3) 4(2to 4) <0.001
study year (range)
SIMS (o0 = low and 9 = high level of satisfaction) 8 (6to 9) 9(7to9) 0.024
Patient-centeredness questionnaire 3.1(2.9t04.0) 4.0(3.4t04.6) <0.001

(1 =low and 5 = high)

Data are presented as mean * SD, or as median (interquartile range) unless otherwise stated;
ACQ: Asthma Control Questionnaire; PACQOL: paediatric asthma caregiver quality of life ques-
tionnaire; SIMS: Satisfaction with Information about Medicines Scale.?>2



Table 2. Determinants that showed statistically significant correlation with adherence

Rank correlation coefficient between independent
variables and adherence in:

primary care secondary care total population

(n=42) (n=135) (n=177)

P p-value p p-value p p-value
Characteristics of children
Child’s age -0.27  0.086 -0.15  0.082 -0.23  0.002
ACQ at 6 months -0.19  0.247 -0.21 0.020 -0.23  0.004
ACQ at 12 months 0.12 0.503 -0.23 0.016  -0.13 0.128
TSQM, children’s global satisfaction of NA 0.51 0.006 NA
daily use of ICS (n=28)
Characteristics of parents
Educational level mother 0.16  0.354  0.17 0.060 0.15  0.046
Characteristics of care
Parental asthma knowledge 0.39  0.012 0.08 0.380 0.17  0.027
questionnaire
Patient-centeredness 0.43  0.008 0.01 0.948 0.18  0.035

questionnaire
Parental perceptions about illness & medication

BMQ, specific part, subscale 0.40 0.012  0.07 0.437 0.20  0.009
necessity of ICS

BMQ, specific part, 0.29 0.070 0.08 0.355 0.15 0.045
need-concern ratio

BMQ, perceptions about harm and over- -0.13  0.421 -0.18  0.041 -0.16  0.038
use of medication in general

TSQM, subscale convenience of daily 0.20  0.212 0.26 0.003 0.23  0.003
use of ICS

TSQM, subscale global satisfaction of 0.29 0.074 0.17 0.059 0.19  0.011
daily use of ICS

B-IPQ, emotional response on child’s 0.03 0.843 0.06 0.484 0.15  0.047
asthma

B-IPQ, feeling of understanding child’s -0.27 0.090 -0.12  0.159 -0.19 0.013
asthma

#:in all items higher scores represent higher level of measured concepts, with the exception
of Asthma Control Questionnaire in which high scores represent poor asthma control; ACQ: As-
thma Control Questionnaire; TSQM: Treatment satisfaction questionnaire for medication; BMQ:
Beliefs about Medicines Questionnaire; B-IPQ: Brief Iliness Perception Questionnaire.18-20, 23
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prescribed doses was 29% in primary and 59% in secondary care (p=0.001); the medi-
an (IQR) number of days on which children received no ICS was 17% (4% to 49%) in
primary and 6% (1%-19%) in secondary care (p=0.004).

Determinants of adberence

Determinants significantly associated to adherence differed between primary and
secondary care (table 2). In primary, but not in secondary care, asthma knowledge, ICS
necessity, and patient-centeredness were strong determinants of adherence. In both
groups, parents who viewed ICS administration as convenient, who reported high
global satisfaction with ICS, and who expected little harm of medicines in general

had higher ICS adherence rates (table 2). The only factor significantly associated with
adherence from the children-completed questionnaires was global satisfaction with
ICS therapy (table 2).

DISCUSSION

This study shows that adherence to daily ICS use in children with asthma was con-
siderably lower in patients followed up in primary care than in secondary care. In
secondary care, children’s asthma was more severe at study entry than in primary care,
with more hospitalizations, higher ICS dose, and lower quality of life. Asthma control
scores and exacerbation rates, however, were comparable in the two groups throug-
hout follow-up. The higher adherence in secondary care was accompanied by a higher
parental perceived need of the daily use of ICS. Parents rated patient-centeredness

of consultations higher in secondary than in primary care. Medication beliefs were
associated with adherence rates in both settings. In addition, asthma knowledge and
patient-centeredness were strong determinants of adherence in primary care. Of all
studied modifiable patient-related factors, parental medication beliefs were the only
determinants of the measured adherence that differed between primary care and
secondary care. This suggests that such medication beliefs are the moderator of the

relationship of quality of asthma care and adherence to ICS.

Strengths and weaknesses

The main strengths of this study are the electronic measurement of adherence, the
follow-up of 1 year, the comparison between primary and secondary care, and the
comprehensive collection of putative determinants of adherence. The poor persis-
tence with ICS in primary care hampered the inclusion of children from primary care,
causing a relatively small study population in this setting. The cross-sectional measure-
ment of parental illness perceptions and medication beliefs does not allow firm infe-
rence of causality that these cognitions were modified by comprehensive asthma care.

An alternative explanation for the observed higher perceived necessity of ICS in the
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secondary care group could be differences in asthma severity or the age of the child-
ren between the two settings. Previous studies, however, have shown poor adherence
in children with asthma irrespective of asthma severity, and no association of asthma

disease characteristics and adherence.?

It appears unlikely, therefore, that the differen-
ces we observed in medication beliefs and adherence between primary and secondary
care are caused by selective recruitment of high-necessity, highly adherent parents in
secondary care. Similarly, the small difference in age between the populations is too

small to be responsible for the large difference in adherence we found.

Comparison to other studies in the field

The strikingly high adherence rate of the children with asthma in secondary care in
this study (median 84%) far exceeds that previously reported in long-term quantitative
adherence studies (40-70%),"*™" which were comparable to the adherence found in
our primary care group (66%). This is clinically highly relevant because of the strong
relationship between adherence and asthma control (table 2).°"% These findings
illustrate that characteristics of healthcare organization and delivery are important
determinants of adherence,' and that good adherence can be achieved in the large ma-
jotity of children receiving comprehensive guideline-based asthma care.'”* The key
components of comprehensive asthma care being delivered by asthma specialists in
secondary care appear to be regular follow-up and repeated tailored self-management
education. In contrast, the asthma management in primary care was characterized by
mostly single-session education and haphazard or absent follow-up. This is not unique
to our study, as this phenomenon has been reported in several countries in Europe
and North America. '35

International guidelines including the Dutch primary care guideline, however, recom-
mend regular follow-up and self-management education.””” Poor adherence by pri-
mary care professionals to asthma guidelines is therefore common, and is associated
with poor adherence to maintenance medication by patients and parents in this study.

In accordance with previous studies,>**

parental medication beliefs were the main
determinant of non-adherence to ICS (table 2). The significantly higher ICS necessity
perception in parents in secondary care as compared to those in primary care suggests
that counterproductive medication beliefs (concerns exceed perceptions of benefit)
can be modified into constructive and useful beliefs (benefits outweigh concerns) as
the result of comprehensive guideline based asthma care. This is supported by the few
previous studies which have examined whether illness and medication beliefs can be
modified.**" This appeats to be dependent on whether the health care professional is
able to explore the patient’s (or parents’) illness perceptions and medication beliefs,
and is able to build sufficient rapport and trust to discuss these cognitions constructi-

vely,* aiming at making a shared decision on treatment.*>* In a randomized control-

76



Chapter s

led trial of adults with asthma, individualized text messaging, tailored to each patient’s
specific information based on a discussion of their illness perceptions and medication
beliefs, modified these cognitions and improved self-reported adherence. Therefore,
it appears not to be the regular follow-up in itself, but the physician’s communication
behaviour during follow-up that determines long-term adherence to daily maintenance

medication in children with asthma.

Practice and research implications

The results of this study have important implications both for clinical practice and
research. Our findings underscore the need to enhance implementation of guide-
line-based comprehensive asthma care, with close follow-up and repeated tailored
self-management education. Children with asthma should be managed in a setting in
which such care can be guaranteed. This is likely to improve adherence to maintenan-
ce medication, and reduce the burden of uncontrolled asthma in the community.

The implications for future adherence research are twofold. Firstly, because of its
high level and limited variation, a quantitative study such as ours has limited power in
detecting the determinants of adherence in children receiving comprehensive asthma
care. Unravelling the components of comprehensive asthma care responsible for high
adherence, therefore, needs a different, probably qualitative study design. Second,
prospective studies are needed to study how parents’and children’s illness percepti-
ons and medication beliefs develop and change from enrolment into comprehensive

asthma care.
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ABSTRACT

Aim

To explore the relationship between adherence to inhaled corti-
costeroids and long-term asthma control in young children with
asthma.

Methods

Eighty-one 2—6-yr-old asthmatic children, using inhaled
corticosteroids (ICS), enrolled in a program with extensive
self-management training and close follow-up were enrolled.
Adherence was measured daily for 12 months using Smartinha-
ler” devices. Long-term asthma control was assessed by parents
and physicians and included clinical assessment, asthma control
questionnaire, and lung function. We examined the association
of adherence to short-term and long-term asthma control,
adjusting for seasonal influences and clinical characteristics.
Results

Median (interquartile range) adherence was 87% (70-94%),

and 64 (79%) children had well-controlled asthma throughout
follow-up. Adherence >80% was associated with better asth-
ma control, and we found no important confounders of this
association. Children with persistent mild symptoms had lower
adherence rates (p=0.028).

Conclusion

Guideline-based asthma care was associated with good asthma
control in most children. Adherence to inhaled corticosteroids
was an independent strong predictor of long-term asthma
control, with highest levels of asthma control found in children
with adherence >80% of doses prescribed.
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INTRODUCTION

Daily low-dose inhaled corticosteroid (ICS) therapy significantly improves asthma
control, both in school-aged and in pre-school children with persistent asthma.'?
Poor adherence to this therapy decreases the effectiveness of ICS, but studies on the
relationship of adherence and asthma control are complicated by the different me-
thods used to assess adherence. Electronic monitoring devices recording date and time
of each inhaler actuation have been shown to be the most accurate measurement of
adherence.”® The few studies using this methodology in children showed an increased
risk of uncontrolled asthma or an asthma exacerbation in children with lower adhe-
rence over the preceding 1- or 3-month period, respectively.*” Although these studies
therefore show an association between adherence and asthma control at group level
over short periods of time, no studies to date have examined the relationship between
long-term asthma control and adherence in individual patients. A number of factors
may influence this relationship over longer periods of follow-up. First, short-term
adherence is likely to increase when parents know that adherence is being monitored,
or when a follow-up visit is approaching, while long-term adherence decreases over
time.*® Secondly, individual charactetistics such as significant comorbidity and sea-
sonal changes in asthma control may influence the relationship of long-term asthma
control and adherence.” Thirdly, the focus of guideline-based comprehensive asthma
care is not only on adherence, but also on improving inhalation technique, eliminati-
on of exposure to relevant allergens and irritants (including environmental tobacco
smoke) and treating comorbidities such as allergic rhinitis, all of which may contribute
to improved asthma control.'” Previous studies have shown that such comprehensive
asthma care with regular follow-up was associated with achieving and maintaining
well-controlled asthma in innet-city asthmatic children.'""* Although the authors
suggested that adherence may explain the relationship between comprehensive asthma
care and asthma control, adherence in these studies was assessed by health care provi-

ders instead of being monitored electronically.

We previously showed very high median electronically measured adherence rates and a

significant association between adherence and asthma control in 2-6 year old children
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with persistent asthma followed up at our hospital-based paediatric asthma clinic for
3 months."” In the present study, we examined the association between daily electroni-
cally measured adherence and asthma control during 12 months of follow-up, which

allowed us to take several potential confounders into account.

METHODS
Design and setting

This was an observational study with one year follow-up of asthmatic children aged
2-6 years, who were being monitored and followed up at our hospital-based paediatric
asthma outpatient clinic. To enter our asthma management program, children have

to be referred by their primary care practitioner because of troublesome, severe, or
frequent symptoms. After the diagnosis of persistent asthma had been made by the
attending paediatrician, ICS by metered dose inhaler/ spacer combination were being
prescribed as daily controller therapy, irrespective of the wheezing phenotype (episo-
dic viral or multiple trigger wheeze), in accordance with the national paediatric asthma
guidelines."* Details of the asthma management program in our clinic have been pu-

13,15

blished previously,'>'> and comprise extensive training of correct inhalation technique,
home-visits to assess and reduce exposure to relevant allergens and tobacco smoke

and treatment of relevant comorbidities.

Inclusion and collection of baseline data

For this study, patents of all children aged 2-6 years with persistent asthma currently
treated with ICS attending the outpatient clinic for regular follow-up were asked to
participate in the study. Exclusion criteria comprised limited knowledge of the Dutch
language and severe comorbidity. All included children whose ICS were withdrawn

at the physician’s advice during or immediately after completion of the study were
excluded from analysis, because asthma control in these children was considered to

be unrepresentative because of clinical asthma remission. We collected demographic
and clinical data by structured interview and chart review. At baseline, lung function,
asthma control, and parental quality of life were also recorded. Lung function was
assessed before and after inhaling salbutamol 400 pg: flow-volume curves in children 5
years of age and older, and respiratory resistance (Rint) by Microrint® in children < 5
years of age (Microrint™; Micro Medical Ltd, Rochester, UK) , according to European
Respiratory Society/ American Thoracic Society guidelines.'® Results were expressed as
Z-scores. Asthma control was assessed by parent-completed Asthma Control Questi-
onnaire (ACQ), and parental quality of life by the Paediatric Asthma Caregiver Quality
Of Life questionnaire (PACQOL).""'®
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Assessment of adberence to ICS

Throughout the 12-months follow-up, adherence was monitored by Smartinhaler®, a
validated electronic device logging date and time of each ICS actuation."” At each
follow-up visit to the clinic, the data recorded by the Smartinhaler™ where uploaded
and proper recording function checked. To prevent considerable loss of data in case
of malfunctioning devices and to assess asthma control regularly, a home-visit was
made by a researcher to upload the Smartinhaler™ and record patrental assessment of

asthma control, when time to the next scheduled follow-up visit exceeded 5 months.

Assessment of asthma control, lung function, and parental gunality of life during follow-up

At each follow-up visit, asthma control was assessed by the attending physician and
paediatric asthma nurse on a visual analogue scale ranging from 0 (completely uncon-
trolled asthma) to 10 (completely controlled asthma), based on a review of symptoms,
limitations, and exacerbations since the previous visit.”’ The prescribed daily dose and
dosing frequency of maintenance treatment for asthma and any identified comorbid
disorder was documented in the patient’s chart at each follow-up visit, and recorded
for study purposes. At each visit, parents completed an ACQ about their child, and
reported any exacerbations that had occurred since the previous visit. After 6 and

12 months of follow-up, parents also completed the PACQOL, lung function was
performed as described above, and a single-breath fraction of nitric oxide in exha-
led breath (FeNO) measurement was carried out with a hand-held electrochemical
analyser (NIOX Mino; Aerocrine, Solna, Sweden) with an expiration time of 6 s.*!
After completion of the study, hospital and family physician charts were reviewed to
double-check the reliability of the data, and to identify any prescriptions of oral pred-
nisolone during the study period.

Analysis

Adherence was calculated as the number of Smartinhaler®-recorded inhaled doses ex-
pressed as a percentage of the number of doses prescribed, either between midnight
and midday or between midday and midnight for morning and evening doses, respec-
tively, or at any time during the day for once-daily dosing. Adherence was censored

at 100% of the prescribed dose. We assessed the association of adherence during the
two months preceding each follow-up visit to each indicator of asthma control at the
follow-up visit, using nonparametric methods because of the highly skewed distributi-
on of adherence.

Because a number of children used a lower ICS dose, or no ICS at all, during summer-
time, and because we expected asthma control to deteriorate during winter months
because of viral infections, we performed separated analyses for summer (May to

September) and winter (October to April) seasons, expecting the relationship of adhe-
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rence to asthma control to be stronger in winter. To compare the effects of moderate
and good long-term adherence on asthma control, we also assessed the association of
asthma control to the 12-month adherence dichotomized as good (>80%) and mode-
rate (50-80%) adherence.

Based on all the collected information about asthma control, the child’s long-term
asthma control was classified as ‘well-controlled asthma’ (no or infrequent mild
symptoms during the study period), ‘mostly well-controlled asthma’ (well controlled
asthma, except for 1 or 2 episodes with moderate to severe symptoms sometimes
requiring a course of prednisolone), ‘mild uncontrolled asthma’ (recurrent periods
with mild to moderate asthma symptoms), and ‘uncontrolled asthma’ (recurrent peri-
ods with moderate or severe asthma symptoms including one or more exacerbations
needing prednisolone).

Correlations between asthma control and clinical and demographic variables were
assessed using Spearman’s rank correlation coefficient. Because this yielded no statisti-
cally significant correlations, we refrained from multivariable analyses between adhe-

rence and asthma control, adjusting for other clinical and demographic variables.

Ethical considerations
This study was approved by the hospital ethics review board and all parents provided

written informed consent.

RESULTS

Of the 138 eligible patients, 104 children (75%) entered the study after informed con-
sent was obtained, and 81 children (78% of those enrolled) with persistent prescrip-
tion of ICS completed the 12-months follow-up (figure 1). The clinical and demo-
graphic characteristics of these patients are presented in table 1. Most participating
children had well-controlled asthma using only low dose ICS maintenance therapy.
Reliable and reproducible lung function results were recorded in 60 patients (74%),

and inhalant allergen sensitisation results were available in 77 (95%, table 1).

The frequency distribution of adherence to daily ICS is presented in figure 2. Medi-
an (interquartile range, IQR) adherence was 87% (70% to 94%). 51 children (63%)
had high adherence (>80% of prescribed dosages); adherence rates below 50% were
recorded in only 10 children (12%, figure 2).
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Figure 1. inclusion of patients

138 eligible patients
(2-6 yr old)

13 children not eligible

- severe comorbidity (n=2, severe
neurologic disorders)

- problems understanding Dutch
language (n=4)

- remission of asthma (n=3),

- using devices not compatible with
Smartinhaler® (n=4)

125 children asked for
participation

Parents of 21 children declined
participation

104 patients enrolled

23 children lost to follow up:
- physican stopped maintenance
medication (n=16)
- movement to other area (n=2)
withdrawn by parents (n=5)

81 children completed
follow-up

Figure 2. Electronically measured adherence to inhaled corticosteroids (n=81)
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Table 1. Characteristics of study patients at baseline (n=81)

Demographic and clinical characteristics

Age (mean; range; yrs)

Male gender (%)

Parental diagnosis of asthma
Household smoking (%)

Maternal educational level (1 = low and 7 = high)

Positive specific IgE to inhalant allergens (n=77)

Hospitalisation ever for asthma exacerbation (n, %)

Duration of outpatient clinic asthma care before study (months)
FEV1 (z-score, n=33)

FVC (z-score, n=33)

Rint (z-score, n=27)

ACQ

PACQOL

Baseline medication

4.6 (2.2t06.9)
51(63%)
33 (41%)
24 (30%)
5(4t07)

43 (56%)

40 (49%)

17 (8 to 26)
0.67 £1.1

0.26 1.4
1.70 % 3.1

0.5 (0.2 to 1.3)
6.2 (5.3t06.8)

Inhaled corticosteroids (ICS)

ICS and long-acting bronchodilators (%)
ICS dose (fluticasone®; mean; range; ug)
nasal corticosteroids

oral antihistamine

73 (90%)

8 (10%)

250 (125 to 500)
19 (23%)

20 (25%)

Data are presented as mean + SD, or as median (interquartile range) unless otherwise stated;
ACQ: Asthma Control Questionnaire (<0.75 = well-controlled asthma, >1.5 = not well-controlled
asthma); PACQOL: paediatric asthma caregiver quality of life questionnaire (1 is low and 7 is
high quality of life),"” " ; Ig: immunoglobin; FEV1: forced expiratory volume in one second; FVC:
forced vital capacity; Rint: respiratory resistance by the interrupter technique

Overall, asthma control during the 12-month study period was high and lung function

was normal (table 2). Only 2 children were hospitalized because of an asthma exacer-

bation during the study period. The fifteen children (19%) that received a prednisolo-

ne course during the study period had similar long-term adherence (median 87%, IQR

54% to 92%) compared to children not receiving prednisolone (median 87%, IQR

72% to 94%, p=0.463). Exacerbations requiring prednisolone courses were not asso-

ciated with low adherence in the two months preceding the exacerbation (p=0.552). In

two children, however, exposure to lower ICS dose was associated with exacerbation

occurrence: the exacerbation requiring prednisolone followed a physician-prescribed

decrease of ICS dose in one child, and a pharmacy error (delivery of MDIs with lower

ICS dose than prescribed) in the other.
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Table 2. Indicators of asthma control and their association with electronically measured
adherence during the 2 months before asthma control was assessed, and with
12 month adherence

Rank correlati- Comparison between
on coefficient  children with good
(adherencein  (>80%, n=51) and

the 2 months  moderate (50-80%)

before clinic 12-months adherence

visit) (n=20)

P p-value p-value
ACQ winter (n=172/154/149) 0.58 (0.00t0 1.17) -0.16  0.048 0.003
ACQ summer (n=118/106/97) 0.50 (0.00 t0 1.00) -0.31  0.001 0.001
PACQOL winter (n=95/79/83) 6.6 (5.8 t0 6.8) 0.22  0.053 0.081
PACQOL summer (n=54/51/46) 6.6 (5.9 to 6.9) 0.30  0.034 0.024
VAS asthma control physician
winter (n=85/76/88) 89 (8210 95) 0.22 0.063 0.002
VAS asthma control physician

88(82to 0.2 0.0 0.00

summer (n=79/71/59) ) ¢ i ’
FVCat 6 months -0.3(-1.2t00.7) 0.36  0.028 0.032
(z-score, n=39/38/33) T i i ’ ’
FEV1 at 6 months 0.0 (-0.6 to0 0.9) 0.29  0.079 0.040
(z-score, n=39/38/33) B ' ' '
FvCat 12 months 0.3 (-0.8t0 1.3) 0.30  0.060 0.0
(z-score, n=42/41/36) 3 (0. 3 3 ’ 047
FEVA at 12 months 0.7 (-0.5 to 1.1) 0.2 0.06 0.008
(z-score, n=42/41/36) 705 ’ 29 005 ’
FeNO at 6 months (n=17/17/12) 15 (9 to 21) -0.36  0.162 0.808
FeNO at 12 months
(n=19/19/17) 12 (8 to 19) -0.56  0.013 0.037

Data are presented as mean + SD, or as median (interquartile range) unless otherwise stated;
ACQ: Asthma Con