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Abstract
Objectives: The aim of this systematic literature review is to study the enabling and hindering fac-
tors influencing adherence to asthma treatment among adolescents. Furthermore, it explores the
role of caregivers and the healthcare provider in terms of supporting adolescents to manage and
livewith asthma.Data sources: The literature reviewwas conducted using theMeSH terms asthma,
adherence, health literacy, behavior, adolescents, tools, healthcare provider, caregiver, peer influ-
ence, self-management, quality of life, morbidity andmortality in PubMed, PsycInfo, MEDLINE and
CINAHL. Study selection: The literature search resulted in 652 articles of which 304 were screened
based on title and abstracts. Ninety-one of the screened articles were then selected for full-text
assessment resulting in42 articles for in-depthanalysis.Results: The literature review identifiednine
enabling and hindering factors relevant for adherence to asthma treatment among adolescents:
behavior, belief, self-management, health literacy, role of health provider, assessment of adher-
ence, role of caregiver, role of peers and the national asthma guidelines. Conclusion: Working with
this particular age group is complex and further research in understanding adolescent’s behav-
ior, motives, beliefs and perceptions towards adherence to asthma treatment is required to guide
them towards better self-management and acceptance of their condition.

Introduction

Asthma is one of the major non-communicable diseases world-
wide. The prevalence of asthma has continuously increased
over the last five decades, resulting in 235 million people
suffering from it [1,2]. Although, effective asthma therapy
regimes, which can alleviate or help to control symptoms are
available, many patients do not adhere to treatment. In fact,
only 50% to 60% of asthma medication is being taken as pre-
scribed [3], which constitutes as a risk factor for morbidity and
mortality [4]. Furthermore, non-adherence to asthma treatment
reflects a decreased control of the disease which results in poor
health outcomes, decreased quality of life [5] and increased
healthcare costs [6,7]. Moreover, it leads to sleep disruption,
missed school and work days, limited sports or recreational
activities, and increased emergency visits [8]. On the contrary,
well-controlled asthma leads to fewer symptoms and almost
normal lung functionality regardless of the severity of the dis-
ease [8]. Despite these enhancing effects, adherence to asthma
is still a misunderstood problem which results in poor asthma
control [9].

Correspondence: Anam Ahmad, Department of International Health,
CAPHRI, Faculty of Health Medicine and Life Science, Maas-
tricht University, P.O. Box 616, Maastricht, The Netherlands. E-mail:
anam.ahmad@student.maastrichtuniversity.nl

Understanding the underlying concerns of patients will
lead to better adherence to recommended treatment regimes,
increased patient and physician satisfaction and increased
involvement of patients in treatment [10]. Medical non-
adherence is known to be triggered by the complex and long
duration of asthma treatment and reinforced by a lack of self-
management skills and health literacy knowledge; “the ability
to read and comprehend medical information” [11]. Further-
more, research has shown that caregiver have a profound role in
their child’s asthma management. In fact, caregivers with suf-
ficient level of asthma knowledge are more likely to support
their children’s adherence behavior [12]. The doctor-patient
relationship has also been emphasized as a decisive factor in
adolescents’ adherence behavior. More precisely, the role of the
healthcare provider is to support their asthma patients by build-
ing and maintaining a trustworthy relationship and by provid-
ing tailored information and advice [13].

To get an in-depth understanding of the reasons behind non-
adherent behavior, patient’s beliefs, concerns, needs and per-
sonality traits must be evaluated. This information can be used
to identify individuals at risk for poor adherence and intervene
in accordance. Although Lindsay and Heaney [14] found that
children between the ages of 7 and 9 years are more likely to
adhere to treatment than young adolescents between the ages
of 10 and 16 years; it remains unclear why adolescents adhere
poorly to treatments.

Notably, to relieve the burden posed by non-adherence
to asthma treatment among adolescents, barriers that hinder
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Table 1. PICOS.

PICOS Defined PICOS Additional search terms

Population Adolescents with asthma Young people, youth,
teenager, children

Indicator Non-adherence to asthma
treatment

Non-compliance

Comparison Adherence to asthma
treatment

Compliance

Outcome Behavioral reasons for
non-adherence

Determinants, personality,
self-management,
beliefs, concerns,
barriers, health literacy,
knowledge, education,
support, parents,
caregiver, peers, doctor,
healthcare provider

Setting Not limited –

adherence behavior need to be ameliorated. This requires
a comprehensive and in-depth understanding of the reasons
behind non-adherent behavior. Hence, this literature review
aims to identify the enabling and hindering factors of adher-
ence to asthma treatment including the role of caregivers and
health provider for young people’s adherence to treatment.
The outcome of this study can serve as a reference point
for the development of effective interventions that aim to
tackle the problem of medical non-adherence to asthma treat-
ment among adolescents.

Methods

The systematic literature search was performed in February
2014 by using the databases PubMed, PsycInfo, MEDLINE
and CINAHL. The search terms were related to the key con-
cepts: asthma, adherence, health literacy, behavior, adoles-
cents, tools, healthcare provider, caregiver, peer influence, self-
management, quality of life, morbidity and mortality that were
guided by the PICOS (Table 1), and were entered into the
databases in different combinations. For each database the
search was limited to abstract or title in order to narrow down
the search results.

After removing duplications, articles with promising titles
and abstracts were identified by both authors under consider-
ation of the predefined eligibility criteria consisting of articles
written in English or German, studying populations preferably
adolescents only or if necessary young adults under asthma
treatment and articles analyzing the reasons for non-adherence
to asthma treatment. All articles that were eligible for the liter-
ature review were analyzed in terms of indicators relevant for
the research aim and with regard to limitations and research
gaps. Thereafter, the pre-selected articles were reviewed in full-
length for relevance according to the established inclusion cri-
teria. More precisely, detailed information was systematically
extracted based on the predefined eligibility criteria. At this
point, it was once again important to see if the included arti-
cle explained the reasons for non-adherence such as barriers,
enabling or hindering factors of asthma treatment and were not
discussing adherence or non-adherence from a different per-
spective (e.g., ways to assess adherence). Once the articles for
the literature review were found, the content of the articles was
summarized and subordinated into different perspectives.

Results

The literature search resulted in 652 relevant articles, of which
348 articles were duplicates and the remaining 304 articles
were screened for relevance based on their title and abstracts
(Figure 1). This resulted in 91 articles for which the full-texts
were assessed for eligibility yielding 42 articles to be included
in the literature review (Table 2).

Enabling and hindering factors influencing adherence
to asthma treatment among adolescents

The literature review illuminated nine cross-cutting perspec-
tives and themes relevant for non-adherence to asthma treat-
ment among adolescents that were subordinated into patients’
perspectives, systemic perspectives, societal perspectives and
policy perspectives, which are described in the following
(Figure 2).

Patient perspective: Behavior

Adherence to medication is a voluntary behavior that can be
affected by multiple factors such as medication beliefs, con-
cerns, personality traits and co-morbidities [15]. Regarding co-
morbidities, mood disorders such as psychosocial problems
[5] or depression have been associated with non-adherence to
asthma treatment [16]. The most common reasons identified in
Axelsson’s [6] study were ‘no perceived need’ where the tar-
get population stated that they feel well without medicine or
that they are trying to manage their disease without medicine.
The second-most common reason identified was ‘insufficient
routines’ due to side effects or medication dislike [6]. In addi-
tion, various findings have shown that adherence behavior
decreases due to long treatment durations, decreasing symp-
toms, and increasing quantity of medications, whereas, unlike
some assumptions, adherence behavior does not increase with
the severity of asthma [14,17,18].

With regard to adherence to asthma treatment, two types of
behaviors were identified: intentional and unintentional. Inten-
tional is where adolescents do not adhere to treatment as a result
of a conscious decision due to e.g., concerns or lack of trust in
medicine [4,6] Health-related risk-taking behavior of adoles-
cents such as smoking and drinking alcohol or general disre-
gard of health consequences is also associated with medica-
tion non-adherence [4]. Those who do not trust in medicine
avoid triggers or tolerate symptoms rather than adhering to
treatment [6,19]. Unintentional is where treatment is not fol-
lowed due to unawareness, faulty inhaler technique or forget-
fulness [6]. Adolescents reported that their busy, hectic and
sometimes chaotic lifestylemakes it difficult to stick to routines
[20]. Both behavioral types require different types of interven-
tion [6,9,14]. From both types, those who do not adhere to treat-
ment intentionally are the most difficult to treat, hence, both
types require tailored intervention strategies [6,9,14,19]

Patient perspective: Beliefs

Patients beliefs are important to identify because they have a
“powerful impact on patient adherence” [21]. Those who see
their disease as unpredictable do not see the need to adhere

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

iv
er

po
ol

] 
at

 0
5:

36
 1

0 
Ju

ne
 2

01
6 



DOI: 10.3109/02770903.2016.1155217 Adherence to asthma treatment 3

Figure 1. Flow chart (adapted from PRISMA 2009 Flow Diagram).

Figure 2. Overview of enabling and hindering factors.
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to prescribed medicine [6]. The personality traits low agree-
ableness, low conscientiousness and high neuroticism, mean-
ing being reluctant, disorganized and moody, are associated
with perceived concerns about asthma medication and adher-
ence behavior [22]. However, Axelsson et al. [22] found out
that medication beliefs can mediate the influencing effects of
those three personality traits on adherence to treatment.

There are different types of beliefs such as concerns and
necessities which influence adherence behavior. An example
for concerns is fear due to side-effects or the fear to become
dependent on medicine; whereas patients with high necessities
believe that medication is needed for controlling their asthma;
therefore, they have a higher tendency to self-reported adher-
ence [23]. In contrast to the patients with concerns, people who
believe in the effectiveness of their medicine are more likely to
adhere to it. More precisely, patients with a skeptic attitude are
less likely to adhere to treatment than patients with an accept-
ing attitude who believe in the importance of medication [20,
22].

Patient perspective: Health literacy

Health literacy is defined as an “individual’s capacity to access,
understand, communicate, evaluate, utilize, andmake decisions
based on health information” [24]. Health literacy is a key
factor for good asthma management in children and adults.
In contrast to this, poor health literacy poses a key barrier to
obtain and apply adequate asthma knowledge [12]. Further-
more, limited health literacy is associated with a lower qual-
ity of life, poor physical functionality and increased emergency
visits [11].

To improve asthma outcomes, patients need to learn how to
understand and implement self-management approaches [25].
Improved asthma education is associated with effective symp-
tom control, better self-management of the disease and bet-
ter asthma control, whereas, poor understanding of treatment
and its importance pose a risk to adherence [18]. Research has
shown that asthma is less well controlled especially among ado-
lescents of lower socioeconomic status and ethnic minorities
[4, 26]. The main reason for this appears to be a low level
of understanding health related information, low health liter-
acy and language barrier [26]. For ethnic minorities, both older
age and low asthma knowledge are associated with poor adher-
ence [26]. The complexity of treatment regimens and the lack
of comprehension of treatment benefits set a barrier to adher-
ence and therefore create a lack of trust between patient and
healthcare provider.

Patient and systemic perspective: Asthma self-management

Self-management is interlinked with adherence where “adher-
ence refers to behavior prescribed by the doctor and self-
management refers to the individual’s behavior” [27]. The con-
cept of self-management is linked to the patient perspective as
well as the systemic perspective. This is because even though
it requires that the patients themselves accept their disease
and its treatment and become autonomous in implementing
the treatment plan, it is defined as a partnership between the
patients, their healthcare provider and if needed, their caregiver.

Patients play a major role in managing their disease by receiv-
ing knowledge, confidence and feedback from skilled profes-
sionals which can be used to tailor treatment to individual needs
[27].

Asthma self-management is a complex patient focused-
approach that requires ongoing reevaluation of symptoms due
to the dynamic patterns of asthma [28,29]. The main four
areas of this approach are: communication (between patient and
health care provider), partnership (finding common ground on
treatment), health promotion (how to stay healthy) and phys-
ical care (medication and treatment), all of which are in line
with Public Health priorities [30]. A patient-focused approach
is associated with improved physician performance, increased
patient satisfaction, better asthma health outcomes and time
and resources savings. This approach requires a detailed under-
standing of patients’ behaviors, beliefs, expectations and con-
cerns. It emphasizes the need to understand the patient and their
individual needs and not only the disease and enhances col-
laboration between patient and healthcare provider by sharing
responsibility [30].

Systemic perspective: Role of health provider

The doctor-patient relationship and the patient’s level of educa-
tion are decisive factors for non-adherence [31]. However, this
relationship differs depending on whether an asthma special-
ist or a General Practitioner (GP) is consulted. In contrast to
asthma specialists, GPs are more likely to have a paternalistic
approach because they are inclined to limit the patients’ liberty
and autonomy by not actively involving them in the treatment
process [31]. Wamboldt et al. [20] found out that adolescents
perceive it as beneficial when they have a good relationship
to their doctor. In fact, those who did not have a good rela-
tionship were more likely to withhold information in order to
avoid confrontation and to minimize the time spent with their
doctors [20]. The key role of doctors is to educate and review
their patients on a regular basis and to support them when
needed. Moreover, they need to make an effort to establish and
keep a good relationship with their patients [13]. This involves
good communication, which cannot only avoid the provision of
incorrect and incomplete knowledge about medication intake
but also enhance adherence to medication [32].

Systemic perspective: Assessment of adherence

Assessing adherence is an ongoing and crucial process for
asthma management. It is a major step in reducing exacerba-
tions, occurrence of side-effects, hospitalization, emergency
care visits, wrong treatment and avoidable healthcare costs
[14]. There are several methods to measure non-adherence
among asthma patients (e.g., direct, indirect, subjective or
objective) all of which differ in accuracy, effort and cost [7,23].
One method is prescription records, which give a proportion
of the number of inhalers used over a certain period of time.
This proportion can then be compared to the recommended
proportion in order to evaluate long-term use. This method,
however, is unable to detect short-term behavioral changes
towards adherence. A second method is inhaler weighing and
dose counting, a process which can be confounded by “test
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doses or dumping” by discharging medication for a “satisfac-
tory level” [14]. In contrast to these methods, electronic mea-
sures are costly but also more objective and accurate for mon-
itoring inhaled medication [21,33].

Societal perspective: Role of peers

The particular age group of young adolescents is going through
a “developmental transition in cognition, knowledge, auton-
omy, identity development and peer relations,” which impacts
their asthma self-management [34]. Apart from this, the social
environment is an important determinant of health [35]. Social
support influences human beliefs and attitudes towards their
health [36]. During adolescence there are two main sources of
support coming from parents and peers [37]. Peer influence has
a large impact on the health behavior of young adults because
they spend a vast amount of time interacting with peers [34,36].
More precisely, positive attitudes, values and behaviors of peers
contribute to adolescent’s development whereas negative atti-
tudes have an adverse effect on asthma management and pre-
dict negative asthma outcomes. Peers who are not accepting of
the disease make the patients feel different and uncomfortable
[34]. Studies have shown that young people diagnosed with
asthma face a higher rate of rejection by peers than non-asthma
patients. Social rejection in turn is associated with social stress
which can result in the occurrence of asthmatic symptoms such
as inflammatory responses. Therefore, peer support and peer
acceptance is an important determinant for building up self-
esteem, increasing positive coping and relieving social isola-
tion [36,38]. In fact, social support has been proven to pro-
mote adherence to asthma medication [21]; whereas social bar-
riers such as “not wanting to take medication in the presence of
peers” serve as a hindering factor to medical adherence [4]

Societal perspective: Role of caregiver

The developmental stage of adolescents from becoming inde-
pendent from their caregivers is a crucial stage. It includes the
shift from parental control to adolescent control with regards
to their disease. Along with age, the child’s responsibility
towards his/her health increases simultaneously. In this stage it
is very important that parents learn to give their children more
autonomy in managing their asthma [39]. According to Orrell-
Valente et al. [40] children at the age of 11 take on average 50%
of the responsibility of their medication intake. This percentage
increases to approximately 75% by the age of 15 and 100%
by the age of 19. Due to these changes, a constant partnership
between patient, caregiver and health provider is important for
optimal health outcomes as each party has their own roles and
responsibilities that change over time [41].

The most common problem of caregivers of children with
asthma is their lack of understanding of the concept of asthma
treatment and not acting in accordance to the symptoms. The
literature review revealed that low parental health literacy
is associated with increased emergency visits, missed school
days and inappropriate medication use amongst children with
asthma [24]. On the contrary, increasing caregivers’ asthma
knowledge via educational programs has been proven to be
effective in asthma management [42].

Parents, including parents of ethnic minorities [43] need
guidance to interpret information, and translate it into knowl-
edge in order to facilitate their judgment about the severity of
their child’s disease in order to support the child to act in accor-
dance to need [19, 44]. Another contributing factor to medical
non-adherence is parental motivation and their belief in their
child’s asthma medication [4]. Furthermore, family stability
and family support in general was found to reduce adolescents’
negative attitude towards their asthma medication and their
healthcare provider which has a positive effect on adherence
[4,45] Among ethnic minorities, family support for integrating
asthma care into adolescents’ daily routines also showed a pos-
itive effect towards medical adherence [46].

Policy Perspective: Adherence to National Asthma guidelines

The literature review also illuminated how national asthma
guidelines are implemented. The Global Initiative for Asthma
(GINA) is a “program to reduce asthma prevalence, morbid-
ity, and mortality in collaboration with the World Health Orga-
nization and the National Heart, Lung, and Blood institute of
the National Institutes for Health in the United States” [47]. It
has developed evidence-based asthma guidelines that list com-
mon risk factors, emphasize the need to follow treatment on a
regular basis, provide criteria for determining asthma severity
and recommends treatment and asthma management according
to asthma severity [47]. Adherence to national asthma guide-
lines leads to health improvements and better quality of life of
asthma patients. More precisely, it leads to decreased asthma-
related hospitalization and emergency care use [48]. Guidelines
are important for disease diagnosis and management [49].

Putting those guidelines into practice requires the collabora-
tion of the healthcare provider, the patient and the system [48].
In fact, the guidelines “recommend understanding patient’s
knowledge, beliefs, and concerns, increasing patient involve-
ment and providing information” for better asthma outcomes
[32]. However, these guidelines are frequently not followed by
physicians. The reasons for it are “lack of awareness, lack of
familiarity, lack of agreement, lack of self-efficacy, lack of out-
come expectancy, inertia of previous practice, [and] time limi-
tations” [48]. Other barriers which hinder the incorporation of
these guidelines into practice are lack of equipment and com-
plexity of their applicability in real life. Physicians claim that
the guidelines are disease-oriented rather than patient-oriented
and that patient variations and heterogeneity of asthma is not
always taken into account [48,49].

Discussion

The findings of this literature review reveal that multiple per-
spectives and factors affect adherence and one single fac-
tor cannot fully explain the reasons behind non-adherence to
asthma treatment [9]. However, before going in-depth into the
identified factors, it is noteworthy to mention that among recent
literature, the term compliance has been replaced by the term
adherence because the term compliance is being associated
with patients being subordinated to medical advice. In contrast
to this, adherence is thought to be more accurate in reflect-
ing and acknowledging a patient’s right to decide whether they
want to follow treatment or not [7,14]. It supports the concept
of a partnership between patient and healthcare provider. This
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standpoint is in line with the identified enabling and hindering
factors in this review.

More precisely, it is suggested that a partnership on eye-level
between patient and healthcare provider and a more patient-
focused approach needs to be strengthened in order to estab-
lish a link between adherence to asthma treatment and self-
management [27]. However, there are barriers to this approach
which need to be considered. One of these barriers is that
although patients are able to monitor their asthma, their assess-
ment is mostly unreliable because they commonly underesti-
mate the severity of their disease, leading to false management.
Moreover, they are unable to detect changes and adjust treat-
ment accordingly due to inadequate supervision, assistance and
asthma education [50].

This barrier can be linked to the identified role of health
literacy regarding adherence to asthma treatment. The review
revealed, that the wrong beliefs of most patients regarding their
ability to control their asthma in accordance to their symptoms
and severity of disease, outlines a mismatch of individual per-
ception and needed control of asthma, which implies the need
for more education and support for young patients [8]. Health
literacy has been identified as a crucial factor for adolescents’
adherence behavior; however, the extent of its importance
is unknown. In fact, McQuaid et al. [3] found out that even
though children’s knowledge about asthma increases with age,
their medication adherence decreases. This implies that the
interaction with other enabling and hindering factors needs to
be analyzed in order to figure out the complex reasons behind
non-adherence.

Other inferences regarding adherence to asthma treatment
show that positive medication beliefs can serve as a media-
tor to overcome personality traits such as skepticism, intol-
erance and reluctance, which hinder adherence [22]. Further-
more, removing concerns and emphasizing the need for med-
ication can help to foster adherence whereby one can suggest
that it would be more effective to focus on strengthening neces-
sities rather than diminishing concerns in order to improve
adherence [23].Social support from caregivers and peers has
also been identified as an important factor that has the ability
to enhance adherence to treatment [4].

This literature review also shows that it is crucial to target
young adolescents in particular because the developmental and
behavioral challenges during this transition period from child
to adult have a major impact on effective self-management of
asthma [28]. The risk taking and impulsive nature of adoles-
cents, their susceptibility to peer influence, fear of embarrass-
ment, rebellion or their wish for independence from their care-
givers comes in the way of making reasoned health choices
which can result in non-adherent behavior [20,33]. This empha-
sizes that caregivers as well as health providers need to con-
sider the special needs of adolescents in order to tackle non-
adherence to asthma treatment among this age group.

However, one must also consider that there are no sim-
ple tools available to measure adherence and most tools are
either inaccurate, biased or costly making it more problem-
atic to approach the problem. Measures such as the peak flow
meter can easily be practiced at home; however, the peak flow
meter is not as frequently used by patients as reported [51]. Fur-
thermore, the reluctance of patients in this age group to admit
non-adherent behavior is a complex contributory factor as well,

which makes it difficult to assess adherence [21]. Above it all,
the dynamic patterns of asthma require ongoing assessment
and re-evaluation of symptoms and adjustment of treatment in
accordance [28,29].

To date, different types of interventions have been effec-
tive in improving adherence to asthma treatment. On the one
hand, an easy and effective intervention on how healthcare
provider can improve their patients’ adherence behavior is to
monitor adherence at each visit, simplify the asthma med-
ication regimen by minimizing the number of medications
and the frequency of their doses and most importantly, mak-
ing sure the patient understands the given asthma information
regarding their asthma severity and the importance of follow-
ing their treatment as prescribed. Furthermore, understanding
the patients’ needs in order to tackle non-adherence and tai-
loring treatments to their lifestyles and acceptability by devel-
oping with the patient an individualized asthma action plan
[4,27]. Moreover, it is beneficial to have the same healthcare
provider over a long period of time [4]. On the other hand,
a more difficult but also effective intervention strategy is the
provision of asthma knowledge and the provision of asthma
self-management classes delivered by young asthma patients
themselves [52]. Regarding the barrier of forgetfulness, Axels-
son [6] recommends reminder messages or inhalers equipped
with reminder functionality.

In spite of efforts to design the literature review as rigorous
as possible following the PRISMA guidelines [53] it has some
limitations. One limitation is that due to the use of the MED-
LINE database (subset of PubMed) in addition to PubMed, the
number of duplicates was quite high in the search results. The
duplicates however, did not affect the results of this review.
Another limitation was that the authors did not use standard-
ized forms for data collection. Furthermore, for three eligible
abstracts, the corresponding full articles were not accessible.
Three additional articles had to be excluded due to language
criteria and some others had to be excluded because of their
focus on other age groups. Another limitation is that not all
included articles target adolescents only. Some included arti-
cles target larger age groups in which adolescents are included.
One last limitation of this study is that the included articles
were not assessed for the risk of bias. Regarding the overview in
Figure 2, a limitation is that some articles could have been clus-
tered to several perspectives and factors but the authors chose
to place them to the most fitting factor only.

Conclusion

The literature review revealed that there is no typical non-
adherent behavior for adolescents. Nevertheless, nine enabling
and hindering factors were identified that influence adher-
ence to asthma treatment among adolescents. The factors
include behavior, belief, self-management, health literacy, role
of health provider, assessment of adherence, role of caregiver,
role of peers and the national asthma guidelines. Whereas
the importance of behavior, beliefs and self-management were
well-described in the literature, it becomes apparent that the
role of health literacy of adolescents as well as of caregivers and
the importance of a well-balanced doctor–patient relationship
regarding adherence to asthma treatment among adolescents
need to be researched further. Therefore, this study implies that
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further research needs to focus on a multidimensional approach
that includes the patient, systemic, societal and political per-
spectives with its underlying factors in order to enhance the
success of adherence to asthma treatment among adolescents.
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