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Abstract
The transition from childhood and adolescence to adulthood is often tumultuous. For individuals with a chronic medical 
condition, this progression also includes a gradual transition to independence in healthcare management as well as a transfer 
in care location at some set point. As adolescents navigate these sometimes challenging processes, there is a significant risk 
for a decline in adequate health behaviors, which can have dire consequences. One of the most vital components of the transfer 
to adult care is medication adherence. Poor medication adherence puts patients at risk for worse outcomes, with the most 
profound being increased mortality for many conditions. In recent years, acknowledgment of the need to create evidence-
based methods to aid patients during the transition period has been growing. This paper seeks to provide an overview of 
current research and recommendations for interventions to increase adherence to medication regimens during this period.

Key Points 

The transfer from pediatric to adult care may put some 
patients at a higher risk for medication nonadherence.

Transition planning for adult care should start early and 
include both patients and caregivers. Important compo-
nents of successful interventions likely include those that 
address educational and psychosocial needs, use objec-
tive measures to assess adherence, and provide a point of 
contact to aid in the transition.

More research is needed to assess the effectiveness of 
intervention strategies.

1 Introduction

The transition from childhood and adolescence to adulthood 
is often tumultuous. For individuals with a chronic medi-
cal condition, this progression also often includes a gradual 
transition to independence in healthcare management as 
well as a transfer in care location at some set point. The 
transfer to adult care typically takes place between the ages 
of 18–21 years [1]. During this time, patients are tasked 
with taking greater responsibility for their health and, at the 
same time, are transferring to a new set of medical provid-
ers, with whom they often have no relationship and who 
may have different expectations regarding patients’ ability to 
self-manage. Thus, this period is one of the most vulnerable 
for a decline in adequate health behaviors, sometimes with 
dire consequences [1].

A review of qualitative research on transfer-of-care expe-
riences identified four major themes: changes in relation-
ships, moving to an unknown culture of care, preparedness 
for the transfer, and achieving responsibility [2]. In addition 
to these themes, patients may face barriers related to chang-
ing insurance coverage, a lack of adequate healthcare knowl-
edge, and physician mistrust [3–5]. Troublingly, medical 
providers often do not talk about this transition process [6]. 
A large survey of adolescents aged 15–17 years with spe-
cial healthcare needs indicated that only 23% were receiving 
transition planning guidance [6]. However, the American 
Academy of Pediatrics recommends that providers start 
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addressing both transition and transfer by early adolescence 
[1].

One of the most vital health behaviors in individuals 
with chronic medical conditions is medication adherence. 
Increased rates of nonadherence to medications have been 
observed during the transition to self-managed care as well 
as after transfer between pediatric and adult services [7–9]; 
this trajectory is further associated with poorer clinical out-
comes and increased mortality [1, 9]. In recent years, there 
has been a growing acknowledgment of the need for evi-
dence-based methods to aid patients during these processes. 
Prior comprehensive reviews on this topic can be found in 
the literature (e.g. Gabriel et al. [10] and Campbell et al. 
[11]). This paper seeks to add to this literature by providing 
a succinct overview of current research and recommenda-
tions for interventions to specifically increase adherence to 
medication regimens during this period. We first provide 
considerations for assessment, including measuring adher-
ence and transition readiness, then we present the relevance 
of mental health to adherence and transition. Finally, we 
offer a synthesis of empirical data on interventions that 
address adherence during transition.

2  Measuring Adherence

A critical component of assessing and addressing adherence 
in both clinical and research settings is the use of accurate, 
objective adherence measures [12]. Self-reported adherence 
does not always translate into actual adherence. One review 
of studies on medication adherence in transplant recipients 
highlighted those that found “increased adherence” but no 
improvement in rejection outcomes [12]. It is thus impera-
tive that both clinicians and researchers assess adherence 
using objective measures rather than those that are easily 
subject to misreporting. For example, the Medication Level 
Variability Index (MLVI) has been well-established as a 
valid approach to measuring adherence in transplant patients 
across the lifespan [13]. Additionally, adherence may change 
throughout treatment, even if patients were adherent at base-
line [14]. It is vital that adherence continues to be meas-
ured throughout the treatment process [14]. We present this 
research with this caveat and have noted when studies did 
not incorporate objective measures of adherence.

3  Interventions in Adherence

3.1  Transition Readiness

One component of a successful transfer from pediatric to 
adult care may be the readiness of adolescents/young adults 
for this transfer. Transition readiness includes both the 

self-efficacy and the ability of adolescents/young adults to 
take on a more significant role in their own healthcare. Stud-
ies on the role of transition readiness and interventions to 
increase it have produced mixed results in terms of actual 
increased or maintained adherence [15–18]. The role of tran-
sition readiness in the self-reported health outcomes of med-
ication adherence and emergency room visits was examined 
in a sample of patients with chronic kidney disease; transi-
tion readiness was significantly associated with increased 
self-reported medication adherence and fewer emergency 
room visits [15]. Additionally, family cohesion was a signifi-
cant predictor of transition readiness, which may highlight 
the critical role family members can play in the transfer to 
adult care [15].

Another study looked at the role of transition readiness in 
young adults with inflammatory bowel disease (IBD) [18]. 
Patients completed a transition readiness questionnaire, 
which included a medication management scale; lower 
scores on this scale were associated with greater medica-
tion and visit nonadherence, as captured by medical records 
[18]. Yet, findings have been equivocal, and the relationship 
between transition readiness and adherence outcomes may 
be complicated [17, 19, 20] and related to poorly studied 
assessments [21].

Research in populations with pediatric liver transplants, 
asthma, and IBD have reported conflicting results [17, 19, 
20]. One study looked at the role of transition readiness, spe-
cifically readiness to talk with providers and manage daily 
activities, amongst youth with asthma [19]. These behaviors, 
as well as perceptions of independence in taking medica-
tion, were not related to actual medication adherence. Of 
note, the outcome variable of this study was self-reported 
medication nonadherence, which may have been susceptible 
to misreporting. Interestingly, teenagers who were “ready” 
were more likely to be white and have a caregiver who was 
educated past high school, highlighting the potential role 
of socioeconomic status [19]. Verma and Rohan [20], who 
studied resilience and transition readiness among pediatric 
patients with various chronic illnesses, presented similar 
findings, reporting that neither transition readiness nor resil-
ience was associated with self-reported or actual adherence, 
as measured by prescription refill data [20].

The potentially nuanced association between transition 
readiness and adherence has been explored in the pediat-
ric liver transplant context [17, 21]. For example, perceived 
transition readiness was associated with age but not with 
medication adherence [17]. Older adolescents and young 
adults had higher perceived transition readiness but lower 
medication adherence. In understanding these results, the 
authors pointed to the difference between perceived and 
actual skills in disease management [17]. This is an impor-
tant distinction that may help elucidate the lack of consistent 
findings in this area. Our group conducted analyses from 
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a large sample of pediatric transplant recipients, utilizing 
the MLVI as an objective measure of medication adherence, 
and highlighted the importance of caregiver report and their 
involvement in self-management acquisition [21]. Nonad-
herence to medication was significantly associated with 
discrepancies between patient and caregiver reports of self-
management and with patient perception of high levels of 
self-management. We further explored whether this pattern 
persisted in predicting rejection, an endpoint of nonadher-
ence in this population, and findings were robust.

Finally, emphasis on transition readiness by providers 
may be disconnected from the actual skills needed for a suc-
cessful transition [16]. Fishman et al. [16] assessed whether 
dedicated educational programming for providers, which 
included at least two 60-min sessions, was associated with 
the self-management skills of patients with IBD. Patients 
completed self-report questionnaires, one group before pro-
viders received any programming regarding transition readi-
ness, and one after. Though its design limited this study, 
provider awareness did not impact self-management skills 
[16]. A possible interpretation of the overall findings in this 
area is that self-efficacy and actual skills are both required 
for effective transfer to adult models of care. Interventions 
must focus on both to be effective.

3.2  Mental Health

Mental health is a frequently overlooked factor in medica-
tion adherence and may well influence self-efficacy and 
consistency in applying self-management skills. In the gen-
eral population, the highest rates of mental illness are seen 
during the transition from adolescence to adulthood [22]. 
Data show that young adults have the highest prevalence of 
a diagnosis of a mental illness in the previous year relative to 
other age groups, and up to 50% of young adults may experi-
ence diagnosable symptoms [22, 23]. Specifically, today’s 
young adults are facing unprecedented levels of stress and 
rising rates of anxiety and mood disorders [22]. Psychologi-
cal wellbeing plays an essential role in medical and health 
outcomes [24]. To this point, a seminal study [24] found that 
patients with depression had three times greater odds of not 
adhering to medical treatment.

To date, data on the interrelationships between mental 
health and adherence during transition are sparse. A lon-
gitudinal study of 20 liver transplant recipients found that 
psychological distress and medication nonadherence after 
the transfer to adult care were significantly correlated [25]. 
Patients who were shown to be nonadherent, using the 
MLVI, had increased levels of psychological distress [25]. 
Furthermore, a recent literature review of adherence factors 
found that, generally, most studies have found mental health 
to be a significant factor [26]. Given the likely role of mental 
health in adherence during the transfer period, mental health 

and risk factors should be assessed and addressed throughout 
the transfer process.

An important area for further consideration is whether 
posttraumatic stress may be a factor in poor outcomes during 
transition. Posttraumatic stress symptoms and posttraumatic 
stress disorder have emerged as risk factors for nonadher-
ence in populations with chronic medical needs [27–31]. 
Indeed, recent work utilizing a representative sample of 
the general population demonstrated the profound impact 
of trauma exposure on functional impairment in those who 
experienced a traumatic event before the age of 18 years 
[32]. In the context of special healthcare needs, the avoid-
ance dimension of posttraumatic stress symptoms has been 
invoked as a potential mechanistic explanation for the 
reported association between posttraumatic stress symptoms 
and nonadherence [28, 29, 31]. Such nonadherence can lead 
to worsening medical outcomes and complications that, in 
turn, may lead to re-traumatization and further avoidance 
[33, 34]. In patients who experience symptoms related to 
posttraumatic stress, evidence-based interventions, such 
as prolonged exposure therapy, may serve to both decrease 
symptoms and increase adherence [31, 34].

3.3  Role of Families

Despite the growing independence of adolescents and young 
adults, families still play a role in the development of suc-
cessful adherence interventions [35]. Iskander et al. [36] 
looked at the role of family communication in adherence 
and glycemic control in patients with type 1 diabetes melli-
tus over a 3-year period starting from ages 9–11 years. They 
found that family communication at baseline, but not over 
time, was a significant predictor of later adherence and gly-
cemic control [36]. Taking this into account, interventions 
in parent and child communication at early ages may be an 
important factor in effective adherence interventions.

Few interventions have focused directly on utilizing the 
family system for improving adherence during this period 
[37]. However, those that have been published provide prom-
ising results. Wysocki et al. [38] utilized diabetes-specific 
behavioral family systems therapy for adolescents and found 
that the intervention was effective in improving mean gly-
cemic control [glycated hemoglobin (HbA1c)] but not self-
reported adherence, which instead may have mediated this 
relationship [38]. Another small study, by Duncan et al. [39], 
assessed the use of the Teamwork Intervention in children 
with asthma aged 9–15 years and their parents. The Team-
work Intervention focused on effective shared responsibility 
of asthma management between parents and children, with 
the child assuming increased age-appropriate independence. 
The intervention was significantly more effective at increas-
ing adherence and lowering functional severity than were 
standard care and an educational intervention. Adherence 
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was measured using an electronic recording device attached 
to the inhaler [39]. It is likely that future interventions utiliz-
ing the family system will also be successful.

3.4  Transfer Clinic Programs

In the past decade, more data have amassed regarding transi-
tional interventions. An important aspect of transition plan-
ning is the development of interventions that operationalize 
transfer as a process, rather than an abrupt event, with stable 
adherence as one of the objective targets. This understanding 
may translate into interventions such as the implementation 
of a transition coordinator or navigator or a transition clinic. 
The purpose is to provide young people with the guidance 
and consistency necessary to help them navigate the transfer.

Some studies have looked at the use of transfer clinics 
to help patients plan for adult care. Cole et al. [40] used a 
record review to investigate the outcomes of patients with 
IBD who had gone through a transfer clinic versus those 
who had not. The transfer clinic included joint evaluations 
by both adult and pediatric providers, assessments of func-
tioning and readiness for transfer, and a visit from a psy-
chologist and dietician if necessary. Medication adherence 
was significantly higher in the group that had attended the 
transfer clinic, as measured by self-reported adherence dur-
ing clinic visits and significantly lower rates of surgery and 
hospitalizations [40]. This study gives support to a transfer 
clinic type of intervention.

Another study assessed the use of a transfer clinic in kid-
ney transplant patients using a retrospective chart review 
before and after the institution implemented the transfer 
clinic and reported similar results [41]. The transfer clinic 
involved visits with a small group of patients, often with 
a parent. Patients met with adult providers, participated in 
group discussions centered on adult healthcare and future 
planning (e.g., education, finances), and attended a gradua-
tion celebration. A case review was also conducted for each 
patient. As part of the intervention, families worked with a 
coordinator and a single adult nephrologist after the transfer. 
Patients who were not a part of the transfer clinic had signifi-
cantly lower rates of adherence, as measured by self-report, 
missing appointments, and routine blood levels in the year 
following the transfer [41].

An implementation of a transition clinic in patients 
with type 1 diabetes mellitus yielded promising results 
[42]. The clinic consisted of care coordination, orienta-
tion to adult care delivered by the diabetes nurse after the 
first adult appointment, referrals to a dietician and dia-
betes educator, referrals to psychiatric services if neces-
sary, efforts to increase engagement in care, and increased 
communication between pediatric and adult providers. 
Improvements from baseline to 6 months in HbA1c and 
blood glucose monitoring frequency were significant, 

independent of sex, diabetes duration, insulin regimen, and 
baseline HbA1c and blood glucose monitoring frequency. 
This study supports the use of this type of intervention in 
individuals with type 1 diabetes mellitus [42].

Others have tested the use of a transition program for 
adults with juvenile idiopathic arthritis [43]. The program 
included a transition coordinator, informational program-
ming about health behaviors and coping, transfer planning, 
and meeting with peers, among other components. Though 
the authors found medium effect sizes for improved psy-
chosocial health and treatment, the intervention did not 
affect treatment adherence. The authors posited that this 
may have been because they did not include an adherence 
intervention [43]. Regardless, these results are promising.

Some transition clinics studied were based solely on 
educational interventions [44, 45]. One study used an 
education-based intervention for pediatric heart transplant 
patients transferring to adult care [44]. The intervention 
utilized educational programming around topics related 
to health behaviors, transfer, and finances [44]. The pro-
gram ended with a graduation ceremony and a gathering 
of clinic families. The proportion of calcineurin inhibitor 
levels outside the target range decreased significantly, sug-
gesting a significant increase in adherence [44].

Recently, the possibility of providing virtual content 
has been explored [45]. Grady et al. [45] piloted a transi-
tion clinic for cardiac heart transplant patients transferring 
to adult care. The transition clinic included online modules 
with quizzes that patients completed after each module. 
Patients then discussed the module and subsequent quiz 
results with the pediatric heart transplant coordinator. 
Then, as in the treatment-as-usual arm, the adult heart 
transplant coordinator telephoned them at selected time 
points. Those in the intervention group received additional 
review of module content and factors related to the trans-
fer. In contrast, the coordinator asked those in the control 
arm only whether they had any questions. The intervention 
had no significant effect on adherence [45]. The authors 
suggested that the lack of significant findings might be 
because of the study’s small sample size, the lack of moni-
toring of attentiveness during the intervention, and high 
baseline adherence [45]. It is thus unclear whether similar 
interventions that include virtual content may be effective.

As a whole, this literature provides support for the use 
of transfer clinics to increase adherence rates. However, 
given the small sample sizes and retrospective methods of 
many of these studies, more research is needed to affirm 
their effectiveness. In addition, literature on integrating 
transitional strategies into standard care, particularly in 
IBD, appears to also be promising, but—to date—these 
studies have not included objective outcomes such as 
adherence [46, 47].
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3.5  Transition Coordinator

Recent interventions, such as those just described, have 
included the role of a transition coordinator/navigator [48, 
49]. The transition coordinator role is often performed by a 
mental health professional or healthcare worker who works 
with patients throughout the end of their pediatric care and 
through their transfer to adult services. Annunziato et al. 
[48] looked at the use of a transition coordinator in pedi-
atric liver transplant patients to aid in the transfer to adult 
care. The transition coordinator was a licensed psycholo-
gist specializing in pediatric psychology whose work with 
patients spanned from at least 1 year before to 1 year after 
transfer. The coordinator helped patients with preparation 
for the transfer, served as a liaison between teams, helped 
families with care coordination and outreach, and developed 
outcome protocols. The control group had significantly 
increased rates of objective measures of nonadherence com-
pared with the intervention group. The results of this study 
are promising and may suggest that the use of a transition 
coordinator who remains a constant throughout the process 
is most helpful [48].

A second study [49] further supported the use of a care 
coordinator who is familiar with the psychosocial and medi-
cal needs of patients during the transfer to adult care. This 
study assessed the effects of the use of a care coordinator 
and transfer clinic on transfer outcomes in patients with 
hemoglobinopathies. The care coordinator was a social 
worker, and their role was similar to that described in the 
study by Annunziato et al. [48]. The transfer clinic involved 
a meeting with both the pediatric and adult teams and the 
navigator regarding the transition, a tour of the adult facility, 
and provision of support resources. Self-reported adherence 
was significantly maintained or improved for patients in the 
intervention group compared with the control group. The 
transfer clinic also had a significant independent effect on 
adherence [49]. It appears that the role of a transition coor-
dinator is an especially promising lower-scale intervention 
for improving adherence rates. As with the use of transfer 
clinics, more research is necessary in this area.

3.6  Technology

Despite the potential of the use of technology in increasing 
adherence outcomes during the transition period, research 
on its use remains limited [50, 51] but is likely to grow given 
the current rise of telemedicine and telehealth interventions. 
The few studies that have addressed this topic have yielded 
mixed findings [50], and published materials frequently 
describe the methods rather than yet being able to share 
actual study results [52–55]. Two very recent comprehen-
sive reviews concluded that, although adolescents and young 
adults were receptive to the technology, efficacy data were 

lacking [51, 56]. Given the potential (although not yet real-
ized) benefit of technological advances, we review some of 
the relevant studies here.

Some studies conducted in transition-age populations 
have used text message-based interventions [57–59]. One 
study looked at the use of text messages to increase adher-
ence in a sample of pediatric liver transplant recipients of 
mixed ages (2–27 years) [58]. Messages were sent to either 
the patient or the care provider, reminding them to take or 
administer the medication. If the message was sent and the 
patient did not respond to confirm they took the medication, 
a subsequent message was sent to the caregiver. The patients 
had significantly improved adherence, as measured by the 
MLVI, and reduced rejection episodes. Though the study 
had a significant dropout rate (33%) and a mean dropout 
time of 4 months, those who dropped out had adherence and 
rejection rates similar to completers. Similarly, Ting et al. 
[59] used a text message intervention in adolescents and 
young adults with childhood-onset systemic lupus erythema-
tosus. One group of participants was assigned to treatment 
as usual, whereas the other group received a text message 
intervention. The intervention consisted of daily text mes-
sage reminders and increased adherence to clinic visits but 
not to medication adherence, as compared with treatment 
as usual [59].

Text messages have also been utilized for HIV-positive 
adolescents and young adults [57]. Unlike the previously 
mentioned studies, the participants designed the text mes-
sages, which included both a reminder and an affirmation 
sent after they acknowledged taking their medication. The 
study compared adherence in an intervention and control 
group using both self-report and an objective measure of 
adherence (viral load, which was only available for some of 
the participants). The study found significant effects for the 
intervention using self-reported adherence, but these effects 
attenuated after 6 months, and there were no effects on viral 
load [57].

Another potential aid is phone applications (apps) [60, 
61]. One study looked at the use of an app to improve dia-
betes self-management in young adults aged 14–22 years 
with poor glycemic control [60]. The app consisted of 
a chat room with peers, the ability to contact their health 
provider, information on carbohydrate counting, informa-
tion about other related health behaviors (e.g., alcohol use), 
daily tips, a reminder function, and a section for parents on 
how they can support teens. As-treated analysis found no 
significant difference in HbA1c between app users and the 
control group at 12 months. Participants used the app for a 
mean of only 10.5 days, so it may not have been useful or 
interesting enough to improve adherence [60]. A different 
app for diabetes self-management behaviors also yielded 
negative results [61]. The app included a reward system 
for more frequent blood glucose readings, more frequent 
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in-range readings, and resolving any trends. Users could 
obtain iTunes gift cards from a reward system, and the app 
also identified trends in readings for users and asked them to 
determine likely causes. Only 35% of the sample was moder-
ately or highly engaged in using the app over the 12 months 
of the study [61]. A different way to use technology is to use 
remote connection to a healthcare provider (similar to tel-
ehealth visits). This option has not been sufficiently studied, 
but a recent study showed a nonsignificant improvement in 
adherence in adolescent transplant recipients who partici-
pated in a video-enabled group intervention [62].

In conclusion, although technological solutions such as 
text messaging, various apps, and teleconferencing may be 
helpful in enhancing the management of transition of care, 
data regarding their efficacy are lacking. In fact, most of the 
few outcome-based quantitative studies that do exist have 
reported that such technologies are hard to use and ineffec-
tive. Our reading of the balance of the evidence at this junc-
ture is that it points to a lack of efficacy. However, this can 
change, and robust controlled studies are urgently needed. 
Until we better understand those technologies (text messag-
ing, remote conferencing, and various apps), our view is that 
their use to support the process of transition or transfer of 
care is not warranted outside of research studies to the exclu-
sion of other evidence-based interventions. However, given 
the current coronavirus 2019 (COVID-19) pandemic, it is 
likely that technological solutions may be safer and more 
actionable for some patients. Thus, in the absence of any 
intervention or to make safer an existing intervention, tech-
nological solutions can be useful. However, we recommend 
that clinical teams utilize evidence-based interventions, such 
as transition coordinators, whenever possible.

Box 1 Key recommendations

Start transition planning early
Involve family members, if appropriate
Address psychosocial needs
Measure adherence throughout the process using 

objective measures. Do not assume adherence
Provide education surrounding care, if necessary
Implement a transition coordinator
Utilize a transition coordinator
Revise planning as needed

4  Limitations

As stated, the current field of research on adherence during 
the transition period has many limitations. Most notably, 
small sample sizes and the sampling of patients who were 
initially adherent to medication limit the conclusions of 

current research [12]. Additionally, many studies utilized 
self-report adherence measures, which may have overesti-
mated actual adherence [12, 63]. This is also the case for 
studies that utilized measures of adherence focused on 
behaviors such as logbooks or pharmacy refill data. This 
problem has been clearly noted in the literature related to 
adherence in asthma [64], diabetes [65], transplant [12], 
and IBD [66] populations, among others. Adherence may 
also change over time, limiting the testability of the long-
term effects of adherence interventions [14]. Changing lev-
els of family involvement in medication management may 
also complicate sustainability of results if interventions 
only include the patient. Lastly, sample sizes in adherence 
research are often small and non-diverse, which may also 
limit generalizability.

5  Conclusions

Future studies assessing adherence should try to address 
these flaws. With these caveats, we make some common-
sense recommendations. First, the transfer to adult care is 
a process. Planning that meaningfully includes caregivers 
should precede it. Second, providers should measure adher-
ence using objective measures throughout the treatment 
process to address any issues that arise early on. Third, it 
is essential that mental healthcare needs are addressed dur-
ing the transition period. Fourth, implementing programs 
such as a transition coordinator/navigator is likely helpful, 
especially if the point person remains with patients through-
out the process. Fifth, a transition clinic that both integrates 
educational interventions and addresses psychosocial needs 
may also be an effective, albeit “scaled-up,” approach. Given 
the lack of research on the use of technology, it is difficult 
to make any firm recommendations on its use. Studies on 
the use of technology in increasing adherence are likely to 
continue to proliferate, especially in response to COVID-
19. Finally, research that provides insights into the transi-
tion experience for diverse and/or traditionally underserved 
patients is lacking. Data from larger, more heterogeneous 
samples are needed to inform interventions before one-size-
fits-all strategies are routinely adopted.
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