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Abstract
We aimed to systematically review barriers/facilitators of adherence among adolescents with
cancer (aged 10–24 years), following a comprehensive approach to adherence that goes beyond
medication-taking. Empirical studies published in English exploring determinants of adherence to
medical recommendations among adolescents with cancer were identified in MEDLINE, PsycInfo,
and Web of Science, up to October 2021. Records and full-text articles were reviewed by two
independent reviewers, and results were classified according to the World Health Organization’s
(WHO) multidimensional adherence model. Eighteen studies were included. Despite heterogeneity
in the definition and measurement of adherence, literature supported barriers/facilitators at patient,
treatment, condition, healthcare team/system, and social/economic levels. Specifically, patient-
related factors (i.e., psychological functioning and beliefs about disease and treatment) and social-
related factors (i.e., family functioning) were major determinants of adolescent adherence. Few
studies were conducted, and inconsistent findings were displayed for other dimensions (i.e.,
healthcare team/system, treatment, and condition-related factors). Adherence is a complex and
multidetermined phenomenon. More research is needed to provide critical insights for policy-
makers and healthcare professionals in planning practices and interventions that effectively address
meaningful barriers/facilitators of adolescents’ adherence.
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Introduction
Improvements in treatment and survival among paediatric cancer populations (Couzin-Frankel,
2019) have raised awareness of the required lifelong healthcare. In chronic diseases like cancer,
patients are actively involved in their conditions’ management, being responsible for taking
medication, following up with medical team, and engaging in health-promoting activities (Hinds
and Linder, 2020). With increased availability of self-administered medications (Kennard et al.,
2004; McGrady and Pai, 2019) and the shift to ambulatory settings (McGrady and Pai, 2019),
patient’s adherence to medical regimens is a topic of increasing concern (McGrady and Pai, 2019).

Initially, compliance was used to describe the extent to which the patient passively follows
medical advice, a definition that implies a paternalistic perspective (Aronson, 2007). Recent and
contemporary literature has favoured the term adherence (Modi et al., 2020), which recognises the
patient’s active involvement in treatment (Vandermorris et al., 2019). According to theWorld Health
Organization (WHO, 2003), adherence refers to ‘the extent to which a person’s behaviour – taking
medication, following a diet, and/or executing lifestyle changes – corresponds with agreed rec-
ommendations from a health care provider’ (p. 13). In light of this comprehensive definition,
adherence is not limited to taking medication, comprising the avoidance of health-risk behaviours
(substance use and sun exposure) as recommended by medical team (Vandermorris et al., 2019).

Cancer treatment requires a wide variety of health-related behaviours beyond taking medication
(Vandermorris et al., 2019), namely, attending appointments, seeking medical help for urgencies,
managing symptoms, undertaking preventive measures against infections, and engaging in a health-
promoting lifestyle (physical activity, diet, avoiding smoking, and sun protection (Kodryn et al.,
2009; Vandermorris et al., 2019). Despite the multidimensional nature of adherence, research has
focused on medication-taking, largely overlooking other behaviours (Leader and Raanani, 2014).

Suboptimal adherence is a major concern in oncology (Verbrugghe et al., 2013), especially in
paediatric context, with adolescents reporting higher rates of nonadherence than children (Lancaster
et al., 1997; Tebbi et al., 1986) and adults (McGrady and Pai, 2019). Estimates suggest that up to
60% of adolescents (either wholly or as part of a sample with children or young adults) fail to adhere
to their oral treatments (McGrady and Pai, 2019; Pai and McGrady, 2015; Ruddy et al., 2009).

Nonadherence poses significant adverse consequences for patients, families, and healthcare
systems; concretely poor prognosis; increased risk of relapse and mortality; overuse of services; and
higher healthcare costs (Butow et al., 2010; Smith and Shuchman, 2005; Taddeo et al., 2008; WHO,
2003). These consequences highlight the critical need to explore factors driving nonadherence, to
better recognise those at risk and to inform better practices to promote adherence.

WHO (2003) has proposed a model of adherence to long-term therapies that recognises five
categories of factors: patient/caregiver (e.g., knowledge and beliefs about the disease), treatment
(e.g., length and complexity of the treatment regimen and side effects), condition (e.g., disease
severity and level of physical disability), healthcare team and system (e.g., patient-provider re-
lationship), and social/economic (e.g., socioeconomic status and ethnicity). This model has been
subsequently applied to paediatric oncology context (Goh et al., 2016).

Scholars have also advocated the value of exploring adherence through a developmentally
oriented standpoint (Butow et al., 2010; Vandermorris et al., 2019), considering the specific

502 Journal of Child Health Care 29(2)



challenges that may arise depending on the developmental period. A chronic health condition during
adolescence may pose challenges to developmental tasks, which in turn may amplify barriers of
treatment adherence (Butow et al., 2010; Leader and Raanani, 2014). Concretely, cancer treatment
may result in increased dependence on parents (Vandermorris et al., 2019), lack of peer interaction,
plans suspension, and body image and identity concerns (Butow et al., 2010). As such, non-
adherence may be a way of gaining control and responsibility for one’s life (Landier, 2011; Leader
and Raanani, 2014; Taddeo et al., 2008), being accepted by and socialising with peers, and may
express difficulties in integrating a health condition into an evolving sense of self (Taddeo et al.,
2008).

Despite cognitive maturation, adolescents often report difficulties in conceiving actions’ long-
term and unseen consequences (Landier, 2011; Taddeo et al., 2008) and impulse control
(Vandermorris et al., 2019), which may explain health-risk behaviours (alcohol and/or drug use) and
low treatment adherence (Taddeo et al., 2008). Thus, an empirical focus on adolescent patients is
pivotal because of this group’s unique biological and psychosocial characteristics, which differ from
those faced by younger children or adults (Alderman et al., 2019).

Reviews addressing nonadherence among adolescents with cancer have been published in the
last decades, offering valuable overviews of the available empirical evidence. However, most have
included studies focused on a single segment of adherence behaviours (takingmedication; McGrady
and Pai, 2019; Pai and McGrady, 2015) and combined different age cohorts (adolescents, children,
and/or young adults, Goh et al., 2016; McGrady and Pai, 2019).

It must be noted the variability in the definition of adolescence age range. Following a recent
biopsychosocial perspective, adolescence corresponds to the period from 10 to 24 years, beginning
with puberty and ending with role transitions to adulthood (Sawyer et al., 2018). To the best of our
knowledge, only one review has applied this age criterion and included literature up until 2008
(Taddeo et al., 2008). Additionally, it has not presented a clear definition of adherence and the range
of behaviours in its scope.

To date, reviews aiming to identify adherence-related factors have not simultaneously applied
a comprehensive definition of adherence and a biopsychosocial perspective of adolescence.

Aim
The aim is to identify determinants (barriers/facilitators) of adherence among adolescents with
cancer, following a comprehensive approach to adherence (broad range of adherence behaviours, as
opposed to a medication-taking only) and a contemporary definition of adolescence (10–24 years).

Method
Search strategy
This review was conducted according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Page et al., 2021). Systematic search on three selected
databases – MEDLINE, PsycInfo, and Web of Science – was conducted in November 2021, using
a combination of highly sensitive medical subject headings (MeSH) terms (see supplementary
material - Table S1). Previous searches were conducted by the first two authors to identify relevant
terms. Studies were included if: written in English; peer-reviewed; empirical studies presenting
original data (no reviews, case reports, commentaries, books, practice guidelines, conference
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abstracts, and dissertations); included adolescents between 10 and 24 years old (following
a contemporary and broad age definition that encompasses the biological, social, and neurocognitive
development of adolescence) with any cancer diagnosis; and examined one or more determinants of
adherence to medical recommendations. Studies were excluded if focused on providers’ adherence
behaviours and included any other disease than cancer. No limits on publication date were applied.
Considering the dearth of literature addressing the topic, studies using either qualitative or
quantitative methodologies were included. Studies with multiple age cohorts (adolescents and
children or adolescents and adults) were included only if adherence and its determinants could be
uniquely tied to the adolescent population.

Results were exported to EndNote (Clarivate, v20). After duplicate removal, titles and abstracts
were reviewed by AS and SA independently (91.3% inter-rater agreement). Then, a similar process
was performed for full-text screening, with discrepancies about eligibility solved through dis-
cussion. After full-text screening, a hand search of the reference lists of included studies and
relevant reviews was conducted to identify additional relevant studies.

Data extraction and quality appraisal
A form was developed to extract information from the included studies (Table 1). Data extraction
was primarily performed by AS and reviewed by SA. Additionally, AS categorised the identified
determinants, following a combination of deductive (for predefined WHO’s five dimensions) and
inductive approaches (for categories under major dimensions). The list of categories was then
revised by the remaining authors.

Quality assessment of the included studies was performed independently by AS and SA, and
results were later discussed. Given that this review included both quantitative and qualitative
designs, we used an adaptation of CASP quality assessment tool (Critical Appraisal Skills
Programme, 2018), previously used by Nielson and colleagues (2021). Based on the lack of re-
search in the field, risk of bias was not used as a reason for exclusion.

Results
Study characteristics
Eighteen eligible studies were included (Figure 1). Table 1 summarises studies’ characteristics.
Published between 1985 and 2021, most were conducted in the United States of America (USA; n =
14; 77.8%). The majority were quantitative (n = 13; 72.2%). From these, 12 (66.7%) were cross-
sectional, and one (5.6%) used a retrospective design. Four studies (22.2%) were qualitative, and
one (5.6%) applied mixed-methods. The sample sizes ranged from 6 to 293 participants and most of
the studies included mixed cancer diagnoses (n = 13; 72.2%).

Nine studies (50%) focused on medication adherence only (Heneghan et al., 2020; Hullmann
et al., 2015; Kennard et al., 2004; Malbasa et al., 2007; Mancini et al., 2012; McGrady et al., 2018;
Psihogios et al., 2021; Tebbi et al., 1989; Wicks and Mitchel, 2010), and eight (44.4%) followed
a comprehensive definition of adherence, including other behaviours related to treatment (Dolgin
et al., 1986; Jamison et al., 1986; Kondryn et al., 2009; Weaver et al., 2016; Yağcı-Küpeli et al.,
2017) or general health-related behaviours (physical activity, diet, smoking, and sun protection;
Hollen and Hobbie, 1996; Psihogios et al., 2020; Tercyak et al., 2005). One study (5.6%) focused on
treatment refusal (Blotcky et al., 1985).
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Regarding the adherence measurement, objective (drug assays, electronic monitoring, and
medical files) and subjective methods (self, parent, and physician reports and interviews) were used.
Most of the studies relied on a single method (n = 12; 66.7%): five (27.8%) used self-reports
(Blotcky et al., 1985; Hollen and Hobbie, 1996; Kondryn et al., 2009; McGrady et al., 2018;
Tercyak et al., 2005), two (11.1%) used physicians reports (Dolgin et al., 1986; Psihogios et al.,
2021), one (5.6%) relied on medical files (Yağcı-Küpeli et al., 2017), and four (22.2%) conducted
qualitative interviews (Malbasa et al., 2007; Mancini et al., 2012; Weaver et al., 2016; Wicks and
Mitchel, 2010). Six studies (33.3%) combined multiple sources and types of assessment: three
(16.7%) combined self and parental reports (Heneghan et al., 2020; Hullmann et al., 2015; Tebbi
et al., 1989); one (5.6%) applied parent-report and in-person interviews (Psihogios et al., 2021); and
two (11.1%) used three types of measures (Kennard et al., 2004; Psihogios et al., 2021).

Study quality
Quality assessment results are displayed in Table 2. Although the majority of quantitative studies
were cross-sectional, most have not suggested causal inferences. The main concern refers to small
samples, recruited in a single institution. Despite the appropriate data collection methods, the
validity of questionnaires needed to be established in some cases. Generally, data analysis has been
well described, although most did not control for confounders. Concerning qualitative studies, few
discussed data saturation, and the relationship between the researcher and participants.

Review of facilitators/barriers to adherence
Based on WHO model of adherence (2003), facilitators/barriers to adherence were identified and
divided into five categories. Figure S1 synthesises the results (see Supplementary Material).

Patient/caregiver-related facilitators/barriers (n = 16; 88.9%). Three factors were identified for patient-
related category: patients’ psychological functioning; cognitive functioning; and disease/treatment-
related beliefs, with 16 studies supporting these factors. First, studies (n = 9; 50%) found that
adolescents reporting worse psychosocial functioning, concretely worse quality of life (Psihogios
et al., 2020), higher levels of trait anxiety (Blotcky et al., 1985), and depressive symptoms (Kennard
et al., 2004; Psihogios et al., 2020) were less likely to adhere. Depressive symptoms seemed to be
especially problematic for health-risk behaviors under the conditions of parent–child conflict
(Tercyak et al., 2005). Other factors adversely impacting adherence included lack of perceived
control (Blotcky et al., 1985; Jamison et al., 1986; Psihogios et al., 2020; Wicks and Mitchel, 2010),
poor self-concept (Kennard et al., 2004), self-image (Blotcky et al., 1985), and lack of motivation
and worse affect (Psihogios et al., 2020, 2021). Defiance was also reported as a reason for
medication nonadherence (Hullmann et al., 2015). In these circumstances, parents reported dif-
ficulties in getting the adolescent to take the medication (Heneghan et al., 2020).

Concerning cognitive functioning, concrete thinking (Malbasa et al., 2007; Psihogios et al.,
2020), egocentrism (Malbasa et al., 2007), and forgetfulness (Heneghan et al., 2020; Hullmann
et al., 2015; Psihogios et al., 2020) were identified as impacting adherence. Patients reporting
medication nonadherence described difficulties remembering to take medication and medical in-
structions (Heneghan et al., 2020). Studies have also mentioned inability to recognise non-
adherence long-term consequences (Malbasa et al., 2007; Psihogios et al., 2020) and lower
future-oriented goals among nonadherent patients (Hullmann et al., 2015). Poor decision-making
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Figure 1. PRISMA 2020 flow diagram of the study selection process.
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style regarding lifestyle and health matters (not searching choices; weighing the pros and cons of
consequences) was also associated with health-risk behaviours (smoking and alcohol; Hollen and
Hobbie, 1996).

Regarding patients’ disease/treatment-related beliefs, denial of illness severity (Dolgin et al.,
1986; Jamison et al., 1986) and lack of perceived need (Hullmann et al., 2015; Mancini et al., 2012;
Psihogios et al., 2020; ) and treatment efficacy (Dolgin et al., 1986; McGrady et al., 2018) were
related to low adherence. Also, adolescents reported poor adherence when perceiving that treatment
strongly impacts normalcy in everyday activities (McGrady et al., 2018), school (Malbasa et al.,
2007), peer relationships (Malbasa et al., 2007), and long-term goals (McGrady et al., 2018). Fear of
painful procedures (Blotcky et al., 1985) and of potential side effects (Blotcky et al., 1985), like
weight gain (Psihogios et al., 2020) and appearance modifications (Blotcky et al., 1985) were
reported by nonadherent adolescents. Lack of knowledge about medication was also a barrier to
medication adherence (Heneghan et al., 2020). When assessing low- (with no immediate effects)
versus high-risk nonadherent behaviours (with immediate consequences) and their relationship to
adolescents’ attitudes towards treatment, it was found that patients who had considered stopping
treatment reported significantly higher low-risk behaviours but not high-risk behaviours (Kondryn
et al., 2009).

Treatment-related facilitators/barriers (n = 4; 22.2%). Four studies supporting two treatment-related
factors were identified: treatment side effects and complexity of treatment regimen. First, treatment
side-effects (fatigue, nausea, and pain) were identified as a reason for nonadherence (Dolgin et al.,
1986; Hullmann et al., 2015; Mancini et al., 2012; Psihogios et al., 2020). Regarding treatment
complexity, nonadherence risk increased when treatment regimen required more remote support
(Psihogios et al., 2020), outpatient clinic visits, interfered more with activity, and required difficulty
swallowing pill-form medications (Hullmann et al., 2015).

Condition-related facilitator/barriers (n=3; 16.7%). Three studies supported the condition-related
factors: type of diagnosis and disease course. First, only one study found that adolescents with
non-Hodgkin lymphoma and osteosarcoma (vs other cancer types) were more likely to irregularly
attend to medical appointments and refuse therapy (Yağcı-Küpeli et al., 2017). Additionally, a study
found that the transition from intensive to maintenance treatment was associated with medication
nonadherence risk (Malbasa et al., 2007; Mancini et al., 2012).

Healthcare team/system-related facilitators/barriers (n=3; 16.7%). Two factors were found: commu-
nication and support from the healthcare team; and access to medication and health insurance, with
three supporting studies. First, whereas good patient–provider relationships (partnership and caring
relationships) facilitate adherence (Weaver et al., 2016), difficulties in contacting medical staff and
understanding medical instructions act as barriers (Heneghan et al., 2020).

Second, inadequate access to medication and health insurance was shown to hinder adherence,
namely, problems in medication distribution (Heneghan et al., 2020; Psihogios et al., 2020) and
inadequate health insurance plans (Psihogios et al., 2020).

Social and economic facilitators/barriers (n = 12; 66.7%). Four social and economic factors were found:
financial/logistical difficulties; sociodemographic variables; family; and social interactions. Twelve
studies supported these factors. Among financial/logistical difficulties, family financial stress, the
perception of out-of-pocket expenses (Psihogios et al., 2020), and difficulties in affording
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medication (Hullmann et al., 2015 were associated with poor adherence. Other barriers correspond
to logistical issues, namely, transport problems (Heneghan et al., 2020; Psihogios et al., 2020),
caregivers’ difficulties in coordinating job and clinic visits (Psihogios et al., 2020), and difficulties in
integrating medical recommendations in routines (Heneghan et al., 2020; Hullmann et al., 2015;
Mancini et al., 2012; Psihogios et al., 2020).

Second, regarding sociodemographic features, only age showed a significant association with
adherence, with two studies suggesting that older adolescents tend to be less adherent to general
medical treatment procedures and health-related behaviors (Jamison et al., 1986; Tercyak et al.,
2005).

Third, studies suggested that family functioning may play a role in adherence. While family
cohesion and positive communication were reported as facilitators (Psihogios et al., 2020, 2021),
worse family functioning, family difficulties in managing condition/treatment (Psihogios et al.,
2020), and parent–child incongruence in describing family environment (Kennard et al., 2004) may
negatively impact adherence.

Another group of family factors pertains to the support provided by family members (Dolgin
et al., 1986; Hullmann et al., 2015) and their involvement in treatment which act as facilitators
(Psihogios et al., 2020). Specifically, parents’ emotional support, supervision, and encouragement
were found to promote adolescent medication adherence (Malbasa et al., 2007; Mancini et al., 2012;
McGrady et al., 2018). A study added that parental involvement promoted adherence to medical
recommendations in the short-term, but could lead to conflict and hinder patients’ autonomy, thus
acting as a barrier in the long-term (Psihogios et al., 2020). Finally, nonperfect adherent adolescents
to medication tend to perceive their secondary caregiver as less overprotective (Hullmann et al.,
2015).

Fourth, mixed findings are apparent for social interactions. While some studies found that social
support and interactions act as facilitators (Dolgin et al., 1986; Heneghan et al., 2020; Psihogios
et al., 2020), another study revealed that social life might distract adolescents from their medication
regimen (Mancini et al., 2012). Additionally, those who refused treatment mentioned fear of peers’
reaction as a reason for not consenting treatment (Blotcky et al., 1985). Finally, and concerning the
caregivers’ social life, the lack of social opportunities to meet other parents of adolescents with
cancer and organisations were associated with medication nonadherence (Heneghan et al., 2020).

Discussion
This review identified 18 studies examining barriers/facilitators of adherence to medical recom-
mendations among adolescents with cancer. There is evidence that adherence among this population
is influenced by an interplay of factors on the five WHO dimensions (2003), with patient- and social
factors being the major determinants of adherence.

First, adolescents with cancer were less likely to adhere when reporting poor psychological
functioning (Jamison et al., 1986; Kennard et al., 2004; Psihogios et al., 2020). Psychopathological
symptoms are especially linked with low adherence when adolescents are simultaneously dealing
with a worse family environment (Tercyak et al., 2005). This supports the exponential negative
impact of co-occurrence of risk factors (Rutter, 1979). Moreover, there is evidence that when
adolescents are undergoing treatment, psychological functioning may explain their adherence to
medication but not to health-promoting behaviors (Psihogios et al., 2020). Thus, depending on the
disease phase, barriers may influence different facets of adherence.
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Patient’s psychological functioning has been extensively explored in the literature through the
assessment of a wide variety of dimensions (e.g., depression, self-efficacy, and affect), and some
studies found no evidence for a significant association with adolescents’ adherence (e.g., Hullmann
et al., 2015). Thus, it is conceivable that different psychological dimensions may impact adherence
behaviors differently.

Research also indicated that nonadherence seems to be explained by inadequate patient’s disease/
treatment perceptions, namely, perception of condition as not severe and treatment as not effective
(Dolgin et al., 1986; Hullmann et al., 2015; McGrady et al., 2018; Psihogios et al., 2020).

Considering the role of patients’ cognitive functioning, the immediacy of the behaviours’
consequences is a factor to be considered, as adolescents’ difficulties in recognising their actions’
long-term consequences were associated with nonadherence (Malbasa et al., 2007; Psihogios et al.,
2020).

Regarding social/economic-related determinants, family variables were major factors linked to
adherence. While those factors pertaining to family functioning (assessed by family communi-
cation, cohesion, and conflict) showed some inconsistencies in the pattern of associations with
adherence (with some studies showing no evidence for a significant association, e.g., Psihogios
et al., 2021), support and involvement from family members in treatment regimen were consistently
identified as playing a critical role. Specifically, parental support and supervision may facilitate
adolescents’ adherence (Malbasa et al., 2007; Mancini et al., 2012; McGrady et al., 2018), es-
pecially in the short-term (Psihogios et al., 2020). In addition to the role of primary caregivers,
research highlights that the involvement of secondary caregivers may act as a key facilitator of
adherence to medication-taking (Hullmann et al., 2015).

Mixed findings were apparent regarding the role of social interactions, possibly indicating that
peer relationships may act in multiple ways during adolescence. While quantitative studies gen-
erally document the positive role of peer interactions (Heneghan et al., 2020; Psihogios et al., 2020),
qualitative research showed that adolescents also recognise challenging dynamics that may act as
a barrier (Mancini et al., 2012).

Still in social/economic domain, nonadherence risk is linked with financial difficulties (Psihogios
et al., 2020), especially when assessed by subjective reports (vs objective measures like income).
Logistical difficulties (with transport, coordinating medical visits, and family routines; Psihogios
et al., 2020; Heneghan et al., 2020), in turn, have consistently been identified as posing significant
barriers to adherence to medical recommendations. Together these findings highlight the relevance
of considering the family’s subjective experience of difficulties in accomplishing the treatment
regimen and responsibilities in their routines.

Among sociodemographic factors, older adolescents tend to report poorer adherence to general
medical procedures and health-related behaviors (Jamison et al., 1986; Tercyak et al., 2005), with no
differences in medication-taking (Hullmann et al., 2015; Kennard et al., 2004). This result supports
the relevance of a developmental stance to understand adherence among adolescents. It is con-
ceivable that adherence behaviors are more prevalent during early and middle adolescence because
younger adolescents are more dependent on their caregivers’ supervision. On the other hand, during
late adolescence, individuals gain autonomy from their caregivers (Vandermorris et al., 2019). This
developmental task may explain a higher rate of nonadherence to general behaviors that do not have
a clear or direct relationship with medical regimen.

Concerning treatment/condition characteristics, no clear relationships have been found across the
few studies addressing these factors. While some findings supported that adverse treatment side
effects (Mancini et al., 2012; Psihogios et al., 2020, 2021) and complex treatment regimens
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(Hullmann et al., 2015; Psihogios et al., 2020) may present barriers to adherence, others found no
evidence for significant associations (Hullmann et al., 2015; Psihogios et al., 2021).

Regarding type of diagnosis, only one study found evidence of a significant effect (Yağcı-Küpeli
et al., 2017). This result must be interpreted considering that authors collected data from medical
files from 1970 to 2008. Medical advances have been registered, possibly explaining the incon-
sistencies with results from recent studies, which found no evidence of an association between
diagnosis and adherence (Hullmann et al., 2015; Tercyak et al., 2005).

For disease course, a qualitative study found that the ambiguity of transitioning from intensive to
maintenance treatment is perceived as a barrier (Malbasa et al., 2007): patients feel recovered with
no evidence of disease but must continue therapy (Malbasa et al., 2007;Mancini et al., 2012). Rather
than the objective nature of the disease/treatment itself (diagnosis, time since diagnosis, severity,
and treatment intensity), adherence may be better explained by the adolescents’ subjective per-
ception of the disease/treatment and the challenges to be faced. Furthermore, adolescents may
experience greater challenges and barriers to adherence in specific treatment phases, without
necessarily reporting more non-adherent behaviors.

Vandermorris et al. (2017) argued that, compared to treatment/illness features, adolescent’s
relationship with healthcare system is a better determinant of adherence. Notably, the included
studies have largely overlooked the role of the healthcare team and system-related factors, with few
studies specifically exploring the topic. Studies suggest that collaborative and supportive inter-
actions (Weaver et al., 2016) and good communication (Heneghan et al., 2020) may positively
impact adherence. Additionally, inadequate access to medication and health insurance was found to
be related to poor adherence (Heneghan et al., 2020; Psihogios et al., 2020).

Limitations
This review has several limitations. Search process was limited to peer-reviewed studies published
in English, which may have narrowed the number of studies and relevant findings may have been
missed. Due to scarce literature specifically focused on adolescence and a comprehensive definition
of adherence that goes beyond medication-taking, we included studies with small sample sizes and
incomplete methodological relevant data. Additionally, limitations related to the inclusion of studies
with different definitions and approaches to assessing adherence and barriers/facilitators must be
considered, as it precludes the ability to draw robust conclusions about the effect of each factor on
adherence. Finally, considering the delays in role transitions to adulthood in past decades, we
followed a contemporary definition of adolescence proposed by Sawyer (2018). Nevertheless, this
expanded definition may lead to the inclusion of heterogeneous samples regarding developmental
challenges that may interfere with adherence.

Recommendations for future research
This review highlights areas of improvement in future research. First, it is difficult to draw firm
conclusions due to mixed findings that may reflect a wide variety of definitions and methods for
measuring (non)adherence. Although most of the included studies focused on medication-taking
only, a considerable number jointly addressed multiple behaviours. Such a broad perspective may
hinder a deeper understanding of potential specificities of adherence phenomenon. In line with this,
additional research specifically exploring relevant health behaviours like physical activity, smoking,
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alcohol use, or sun protection is needed (Wu et al., 2015). Similarly, future studies should address
therapy refusal as a distinct form of nonadherence (Spinetta et al., 2002).

Concerning the adherence measurement, subjective reports have been used in most studies.
Future research could apply objective methods combined with subjective reports, and multiple
sources of information to strengthen the adherence assessment (Modi et al., 2020; Quittner et al.,
2000; Vandermorris et al. 2019). This is particularly important, as one study showed that the pattern
of associations with determinants varied according to the type of adherence measurement (Kennard
et al., 2004). Another potential direction for future research is the use of qualitative designs, which
would provide a deeper perspective regarding the underlying beliefs and the multiple meanings
attached to the adolescents’ experience of adherence (Fiese and Bickman, 1998).

Most quantitative studies followed cross-sectional designs. Longitudinal work would not only
ascertain the direction of effects but also facilitate the examination of mediation models to further
explore the complex interplay between adherence determinants. Furthermore, repeated assessment
following adolescents prospectively through the different phases could provide insights about
which barriers/facilitators are more prevalent in each illness phase. It is also recommended that
quantitative studies use larger sample sizes. Additionally, most studies relied on one-institution
samples, leading to a lack of knowledge on specific context-related factors. Considering that
previous research found low adherence among children from ethnic minorities (Bhatia et al., 2012),
cultural and ethnic differences should be considered in the context of adherence among adolescents.

Finally, additional research is required to further elucidate how condition/treatment- and
healthcare teams and system-related factors (e.g., alignment to the dimensions of patient and family-
centred care approaches) influence adherence. A much needed emphasis in future research is
dismantling which factors work as barriers/facilitators for whom and under which conditions.
Clarifying this is critical for effective practices and intervention efforts that might improve response
to treatment. Moreover, further research attention could be given to the role of caregiver’s
functioning and peer social interactions in adolescent adherence. Lastly, given the focus of the
included studies on barriers to adherence, encompassing a more competence/protection oriented-
approach to identify ‘key’ facilitators may be one promising area for future research.

Implications for practice
Framed in family-centred approaches, future directions may include routine screening practices to
determine patients at the highest risk of nonadherence (monitoring potential difficulties/barriers;
Coyne et al., 2019). In this regard, this review indicates that older adolescents, undergoing complex
treatment regimens, with adverse treatment side effects, and transitioning from the intensive to the
maintenance phase are at higher risk of poor adherence.

This review also identified modifiable factors, highlighting potential intervention targets. First, as
previously suggested (Vandermorris et al., 2019), findings support the relevance of education-based
strategies, to address adolescents’ beliefs about disease/treatment (promoting age-appropriate
knowledge on disease and treatment necessity, treatment side-effects and medical instructions,
and addressing patients’ treatment concerns). Likewise, strategies to support adolescents’ striving
for normalcy and forgetfulness may be key targets within an intervention.

Second, this review’s findings point to the relevance of psychosocial support-based inter-
ventions, specifically targeting psychological difficulties and relationship dynamics both at family
and peer levels. Moreover, improving patient–provider interactions may also facilitate adherence
among this population (Pritchard et al., 2006).
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Finally, results also suggest that another beneficial path is addressing financial and logistical
constraints by providing financial assistance (Coyne et al., 2019) and, when possible, actively
involving patients and families in care decisions (Butow et al., 2010; Pyke-Grimm et al., 2020), so
that the care needs do not collide with family routines. Furthermore, broader health changes
promoting access to care needs (medication, health insurance) are known to be valuable for
sustainable changes (Warnick et al., 2020).

Conclusion
This review provides an updated synthesis of adherence determinants among adolescents with
cancer, following a comprehensive approach to adherence and a contemporary definition of ad-
olescence. Despite the small number of studies and a large amount of heterogeneity in the adherence
definition and measurement, several potentially modifiable adherence barriers/facilitators were
identified. Adherence to medical recommendations among adolescents with cancer is influenced by
factors within each of the five domains of WHO (2003); patient, treatment, condition, healthcare
system-related, and social/economic). Given the complex nature of adherence, there is room for
further research on how multiple factors jointly influence the adolescents’ experience. Identifying
the potential barriers/facilitators is critical for both policymakers and healthcare professionals in
planning strategies that effectively address issues faced by adolescents with cancer.
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