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Purpose—Teen readiness assessments may provide a developmental indicator of the transfer of
responsibility for health self-management from caregivers to teens. Among urban adolescents with
asthma, we aimed to describe teen readiness for talking with providers and identify how readiness
relates to responsibility for asthma management, medication beliefs, and clinical outcomes

Methods—Teens and caregivers enrolled in the School-based Asthma Care for Teens trial in
Rochester, NY completed in-home surveys. We classified Ready Teens as those reporting a score
of 5 on both items of the Transition Readiness Assessment Questionnaire talking with providers
subscale. We performed bivariate analyses to detect differences between Ready Teens and Other
Teens in teen- and caregiver-reported responsibility, teen medication beliefs, and clinical outcomes
(medication adherence over the past 2 weeks, and healthcare use over the past year).

Results—Among this sample of 251 adolescents (mean age: 13.4yrs.), 35% were classified as
»Ready.” Ready Teens were more likely than Other Teens to want to use a controller medication
independently (7.6 vs. 6.5 out of 10, P<0.01) and to have confidence in this ability (8.4 vs. 7.6 out
of 10, P=0.02). Teens reported poor adherence (missed 52.9% of prescribed controller doses), with
no differences in responsibility or clinical outcomes based on level of teen readiness for talking
with providers.

Conclusions—In urban adolescents with poorly controlled asthma, a higher level of teen
readiness for talking with providers is associated with higher perceptions of independence in
medication taking, but does not appear to relate to clinical outcomes

Keywords

adolescents; transitions to adult care; asthma; self-management

Adolescents with chronic diseases are vulnerable during the transition from pediatric to
adult care. This time is often complicated by unmet and changing health care needs as well
as fragmented care [1,2], which result in worsened health outcomes [3]. While healthcare-
system factors contribute [4], worsened outcomes in adolescents with chronic diseases are
also related to increased teen autonomy paired with risky decision-making due to sensation-
seeking behaviors and peer influences [5]. Despite these challenges, an adolescent’s
intellectual maturity and tendency to respond to rewards and social cues makes this an ideal
time to increase a motivated teen’s engagement in their care [5,6].

The period of healthcare transition may be particularly important for the 7 million pediatric
patients diagnosed with asthma [7], since the transfer of responsibility for medication
management from caregivers to children often starts before adolescence. By 11 years of age,
children are already assuming half of the responsibility for daily asthma medication
management [8]. Some caregivers expect children as young as 5 years old to manage
medications [9,10]. An early transfer of responsibility from caregiver to youth, and
caregiver/child disagreement over who is responsible, may be particularly common among
urban youth with asthma [11] and contribute to higher disease morbidity. While child
responsibility for asthma management increases with age [12-14], medication adherence
drops considerably during teen years [12]. Using developmentally appropriate transition
counseling [6,15], pediatricians may have an opportunity to facilitate safer shifts for health
management tasks from caregiver to teen.
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Teen and caregiver transition readiness assessments may help guide this transition
counseling [15]; however, the task of identifying which teens are ready to accept
responsibility for health-management is not well defined. The 20 questions of the Transition
Readiness Assessment Questionnaire (TRAQ) serve to estimate teens’ perceptions of their
readiness to self-manage five skill domains (managing medications, appointment keeping,
tracking health issues, talking with providers, and managing daily activities), and have been
validated in a sample of teens and young adults (ages 14-21 years) with special health care
needs [16]. An adolescent’s level of readiness might be anticipated to positively affect
outcomes [17], but the research to date is mixed on whether overall TRAQ and similar
readiness scores are associated with improved clinical outcomes or transition success in
youth with chronic conditions. van Staa et al. found that higher levels of transition readiness
are associated with greater self-efficacy in managing medical care during inpatient
encounters [18], but others did not observe associations between readiness and medication
adherence or clinical outcomes [19].

Adolescents with asthma want to be active participants in conversations about self-
management [20,21], and developmentally are more likely to develop effective
conversational skills prior to executive planning and decision making skills [5]. The teen-
provider relationship is associated with teens’ engagement in care [22], motivation to use
asthma medications [23], asthma medication adherence [24], reduced symptoms, and
improved quality of life [25]. Busy clinicians could feasibly use a two-item talking with
providers sub-scale in practice to identify early adolescents with asthma who are ready to
talk with health professionals. Therefore, we focus here on the “talking with providers” sub-
scale from the TRAQ [16].

While teen-provider communication is associated with positive health outcomes in teens
with asthma [23-25], it is unclear whether teen readiness to talk with providers might
correspond with increasing self-management responsibility, medication beliefs, adherence,
or healthcare use. Among a population of urban adolescents with persistent asthma, our
objectives were to 1) describe teen readiness for talking with providers; 2) identify whether
teen readiness for talking with providers is associated with teen- and caregiver-reported
responsibility for asthma management; and 3) examine associations between teen readiness
to talk with providers and medication beliefs, medication adherence, and healthcare use. We
hypothesized that teen readiness for talking with providers would be positively associated
with teen responsibility, positive medication beliefs, and key clinical outcomes (including
medication adherence and primary care use), and negatively associated with acute healthcare
utilization (emergency department (ED) visits and hospitalization). We secondarily explored
early teens’ readiness for managing daily activities outside of medical care, but did not
analyze its associations with outcomes or examine the other three TRAQ domains.

Settings and participants

As part of the School-based Asthma Care for Teens (SB-ACT) study, we performed a cross-
sectional analysis of data from baseline surveys completed by “urban” teens with persistent
asthma (recruited from secondary schools within the city district in Rochester, NY). SB-
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ACT is an ongoing randomized controlled clinical trial designed to promote
developmentally appropriate independence with asthma medication management in a
school-based setting. A member of the SB-ACT team systematically screened caregivers of
teens aged 12—16 years with a history of breathing problems identified on school medical
history forms by phone for enrollment.

Teen/caregiver dyads were eligible for inclusion if the caregiver reported that the teen had
physician-diagnosed asthma with persistent severity or poor control, according to the
National Heart, Lung, and Blood Institute (NHLBI) asthma management guideline criteria
[26]. Exclusion criteria included an inability to speak and understand English, a lack of
access to a working phone for follow-up surveys, the presence of significant medical
conditions (cystic fibrosis, congenital heart disease, chronic lung disease, or intellectual
disability), or foster care placement in which a legal guardian’s consent could not be
obtained.

The study protocol was approved by the institutional review board at the University of
Rochester Medical Center. Caregivers provided written informed consent and teens provided
verbal (12 year olds) or written (13-16 year olds) assent. Members of the study team
conducted baseline in-home surveys of the enrolled teens and their primary caregivers prior
to their random assignment into the trial. This sub-analysis utilizes baseline data (prior to
any intervention) for subjects who completed transition-related study measures during years
1-3 of the 5-year study (enrolled during the fall seasons of 2014-2016).

Study Measures

Demographic and health characteristics.—The baseline survey assessed
demographic and health characteristics reported by teen participants, including child age,
sex, race, ethnicity, depression (based on the Center for Epidemiologic Studies (CES)
depression scale), and disease severity. Disease severity was determined according to
NHLBI asthma guidelines [26] based on teen-reported frequency of rescue inhaler use,
daytime or nighttime symptoms in the past four weeks, and frequency of asthma
exacerbations requiring systemic corticosteroids in the past year. Baseline demographic
information reported by caregivers included caregiver age, caregiver’s highest level of
educational attainment, caregiver’s marital status, and child’s health insurance status.

Teen Transition Readiness.—Teens answered questions (included in Figure 1) from the
TRAQ [16], rating their readiness for “talking with providers” (Q1 and Q2) and “managing
daily activities” (Q3, Q4, and Q5). Possible responses are scaled in 5 categories: “Yes, |
always do this when I need t0”=5, “Yes, | have started doing this”"=4, “No, but | am learning
to do this”=3, “No, but | want to learn”’=2, “No, | do not know how”=1. Transition readiness
assessment was not a primary goal of the SB-ACT study; therefore, we selected 2 sub-scales
representing the most developmentally appropriate tasks for early teens in order to minimize
participant burden. Both sub-scales had acceptable reliability in the original validation study
[16]: “talking with providers” (a = 0.80) and “managing daily activities” (a = 0.67). We
classified Ready Teens as those who reported a score of 5 on both “talking with providers”
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sub-scale items, focusing on the potential for teen-provider communication to be associated
with outcomes.

Responsibility Scale.—Teens and caregivers independently rated their own perceived
level of responsibility for nine asthma management tasks on a scale adapted by investigators
from similar previous assessments used in asthma [27] and type 1 diabetes [28,29]. Asthma
management tasks assessed in this scale include: remembering to take asthma medications,
getting an asthma medication so that it can be taken, deciding to take asthma medications as
needed, getting asthma medication refills, having asthma medications available when away
from home, avoiding asthma triggers, choosing to rest when wheezing, deciding to go to the
emergency room, and talking to the doctor about asthma. Ratings for each task were scaled
from 1 to 3 points: 1 point if the caregiver is responsible, 2 points if the caregiver and teen
share equal responsibility, and 3 points if the teen is responsible. The sum score ranges from
9 points (caregiver responsible for all tasks) to 27 points (teen responsible for all tasks).

Teen Medication Beliefs.—Teens considered taking “a daily medication the way the
doctor says on your own every day without a caregiver’s help.” Using 10-point Likert scales,
teens rated their perception of the importance (“not at all important” to “extremely
important”), their desire (“don’t want to take it at all” to “really want to take it”), and their
confidence (“not at all sure” to “completely sure”) in independent daily medication use.
Teens also rated their self-efficacy to confidently take daily controller medications “the way
the doctor said” under 12 circumstances listed in Table 3 using a 10-point Likert scale
ranging from “not at all sure” (1 point) to “completely sure” (10 points). Investigators
adapted these survey items from similar studies of teen asthma medication use [30,31].

Medication Adherence.—Teens who endorsed having a daily asthma controller
medication were asked to report the number of controller medication doses that they missed
in the past two weeks. They also reported the number of controller medication doses that
they are supposed to take each day. This number was used to calculate the percentage of
missed doses over the two week period.

Healthcare Use.—Teens reported their healthcare use over the past 12 months: the
number of asthma-related outpatient visits, ED/urgent care visits, or inpatient
hospitalizations.

Statistical analysis

We used descriptive statistics to describe transition readiness scores for the entire sample
(n=251). We calculated the Cronbach a to assess reliability of the medication beliefs scale
used in this study. We performed bivariate analyses using Chi Square and Fischer’s exact
test to assess for associations between transition readiness for talking with providers and all
other measures, including demographics, level of responsibility, medication beliefs,
adherence, and healthcare use. We used the Spearman correlation statistic to compare teen
and caregiver responsibility sum scores, and Mann-Whitney tests to compare responsibility
sum scores between Ready and Other Teens. Multivariate regression analysis was performed
to control for potential confounding demographic variables (teen age, teen depression, race,
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and caregiver education); however, reported associations were not changed (data not shown).
Finally, we performed an additional sub-group analysis including teens who reported using a
daily controller medication (n=151) to examine associations between readiness for talking
with providers and medication beliefs or adherence.

At the time of this analysis, 280 caregiver and teen dyads had completed the SBACT
baseline survey (participation rate 79%). We did not administer transition-related measures
to 29 subjects during year 1, and these were excluded. Hence this sample comprised 251
caregiver and teen dyads (90% of enrolled dyads). The mean age for teen participants was
13.4 years, and for caregivers was 40.4 years. A large majority of teen participants identified
with a minority race/ethnicity (Black: 53%; Hispanic: 33%) and had public insurance (84%).
All caregivers reported persistent asthma symptoms for their teens during screening for the
study, but many teens (43%) reported recent intermittent symptoms. Just under two thirds
(64%) of teens reported having a prescribed controller medication at baseline. Basic
demographic factors (Table 1) did not differ significantly when teens prescribed a controller
medication at baseline were compared to those without a controller (data not shown).

Transition Readiness

Teen responses to transition readiness questions varied (Figure 1). On average, teens
achieved an overall mean score across both items on the readiness for talking with providers
scale of 4.11 (SD 0.95). Using our definition of “readiness” as scoring a 5 on both sub-scale
items, 35% (n=87) of teens in this sample reached readiness for talking with providers, and
were defined as ‘Ready Teens’. On the managing daily activities scale, the overall mean
score across all 3 items was slightly lower (4.0, SD 1.00), and few teens reached “readiness”
by scoring a 5 on all three sub-scale items (19.5%, n=49). We analyzed associations between
readiness and our demographic and outcome variables using only Ready Teens as defined by
the talking with providers subscale.

Associations with Perceived Responsibility

Overall, caregivers rated their teens as less independent in their asthma management than
teens rated themselves (average sum score for Teens=18.2 vs Caregivers=14.9, p=.002). This
remained true for the subgroup of Ready Teens (mean score for Teens=18.6, vs
Caregivers=15.2, p=0.01), and there was a similar trend among Other Teens (mean sum
score for Teens=18.0, vs Caregivers=14.7, p=0.07). However, Ready Teens and Other Teens
did not significantly differ regardless of whether the responsibility score was reported by the
caregivers or the teens (Table 2).

Associations with Teen Medication Beliefs

When asked about taking daily medications “on your own every day without a caregiver’s
help,” Ready Teens were more likely than Other Teens to report wanting to and being
confident they could do so. There was also a nonsignificant trend for Ready Teens to more
often report that this was important (Table 3).
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Ready Teens reported higher self-efficacy than Other Teens in taking daily controller
medications “the way the doctor said,” on both the overall scale and for most individual
items (Table 3). A sum score of this 12-item medication beliefs scale demonstrated high
reliability within this sample (Cronbach a =0.878).

When we limited our analysis to only include teens who reported currently having a
prescription for a daily controller medication (n=151), these associations between readiness
for talking with providers and medication beliefs remained significant (data not shown).

Associations with Medication Adherence

All teens who identified having a prescribed controller medication at baseline (n=151)
reported missing a high number of medication doses over 2 weeks (mean 12.5 doses missed,
SD 10.9, 52.9% of total prescribed doses). Ready Teens (n=50) reported taking more
prescribed doses in the past 2 weeks than Other Teens (n=101), though this difference was
not significant (54.6% vs 43.6% of total prescribed doses, p = 0.15).

Associations with Healthcare Use

Ready Teens and Other Teens did not differ in their healthcare use over the past 12 months,
including the number of outpatient visits for asthma care (2.0 (SD=3.3) vs 1.5 visits
(SD=3.6), p=0.28) or for any reason (4.6 (SD 5.8) vs 4.1 visits (SD 5.4), p=0.43). Both
groups of teens recalled a similar number of asthma-related ED visits (0.4 (SD 1.0) vs 0.5
(SD 1.2), p=0.32), urgent care visits (0.2 (SD 0.7) vs 0.3 (SD 1.0), p=0.61), and
hospitalizations (0.1 (SD 0.7) vs 0.1 (SD 0.4), p=0.71). A similar percentage of Ready
(27.6%) and Other (29.9%) Teens reported any ED, urgent care, or hospital use (p=0.77).

Discussion

The TRAQ could be useful in providing structure for pediatricians’ counseling to urban
adolescents and their caregivers about gradual and safe shifts in self-management
responsibility prior to transferring to adult care. Typical adolescent development and the
importance of teen-provider communication in asthma care both support an initial emphasis
on teens’ abilities to manage conversation with providers before focusing on other executive
planning and decision making tasks. In this study, we aimed to describe teen readiness in
early teens aged 12-16 years, close to the age recommended for initiating transition
planning [15]. We found that almost all early teens were not ready to manage daily activities
(80.5%), and a majority (65%) did not endorse readiness in talking with providers, meaning
that only 1/3 of urban teens with persistent asthma always answer questions and talk to the
doctor or nurse when needed. Ready Teens, as defined using the talking with providers sub-
scale, were not perceived by their caregivers or by themselves as being more responsible for
asthma self-care than Other Teens. Ready Teens were more confident in their ability to take
daily medications independently when compared to Other Teens, however they did not
report significantly higher medication adherence or differences in asthma related healthcare
use. Hence, while readiness to talk with providers is necessary for transitioning
responsibility, it may not be sufficient during early adolescence to make an impact on health
behaviors or outcomes.
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Not surprisingly, mean transition readiness scores in our sample were slightly lower than
those of the population sampled in the original TRAQ study (talking with providers: 4.11 vs.
4.43, managing daily activities: 4.00 vs 4.07), which included a sample of older teens (ages
14-18 years) [16]. Ready Teens were more likely than Other Teens to identify as white and
were more likely to have a caregiver who completed any education after high school, similar
to findings among youth with other chronic conditions revealing disparities in the
development of transition readiness among teens [32,33]. Ready Teens did not differ from
Other Teens in terms of disease severity.

Most caregivers and teens in this sample reported sharing responsibility for health care
management tasks. Caregivers and teens perceived significant differences in the overall level
of teen responsibility for chronic medication management, yet their reports of responsibility
did not differ based on teen-reported readiness for talking with providers. Teens, caregivers
and clinicians often disagree in their estimates of a youth’s level of readiness [34,35]; it is
unknown if caregiver perceptions of teen readiness would be more or less reliable in
predicting responsibility than teen perceptions. However, the lack of any association
between responsibility and teen readiness suggests that the transition of responsibility for
healthcare tasks may occur regardless of teens’ readiness for talking with providers.

Readiness for talking with providers was positively associated with teen beliefs about taking
daily medications independently. Self-efficacy is a key precursor to using needed
medications consistently, and previous studies have shown that fostering trusting
relationships with youth may help to facilitate medication adherence during the teen years
[23,24]. A school age child’s documented silence and lack of participation during healthcare
visits may stem from a clinician’s failure to develop a therapeutic alliance [36]. When faced
with teens who are reluctant to talk with providers, pediatricians should strive to clarify a
teen’s expectations for health self-management, and engage them when possible. Young
urban teens with asthma and their caregivers report a desire to set goals to transition
responsibility for health management tasks, as well as a need for guided support in
facilitating these transitions [20,21]. During visits, alone time between pediatricians and
teens might help to foster direct conversations about health management.

In this study, however, among teens who reported prescribed controller medications, the
teens who reported being ready to talk with providers did not have higher medication
adherence compared to the Other Teens. Adherence among teens using controller
medications was low (<50%). Medication responsibility within dyads of caregivers and teens
with persistent asthma is not associated with knowledge about inhaled therapies [37]. Thus
clinician-led transition planning needs to incorporate not only counseling to clarify teen
goals for self-care and caregiver oversight of self-management tasks [38], but also enhanced
medication education for early teens with asthma as well as their parents.

One limitation of this study may be its reliance on teen self-report for all outcome measures.
Obijective data to validate outcomes were not available due to the community-based
recruitment and assessment strategy in the SB-ACT study; however, teens have been shown
to reliably report on their asthma and healthcare use [39]. Social desirability bias may
explain associations between readiness for talking with providers, and other medication
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belief scales [40]. Our analysis of medication adherence was limited to a subset of our
sample who reported having a controller medication. This study did not ask all readiness
questions from the full validated TRAQ tool. Future research might examine how transition
readiness progresses across adolescence, how additional TRAQ domains relate to one
another and health outcomes, as well as how caregivers’ perspectives compare to youth
responses. Additionally, observed teen interactions with providers during visits should be
compared to their self-perceived readiness for talking with providers, especially in light of
known adjustments of teen behavior in response to social cues.

In summary, readiness for talking with providers in young teens is associated with their
beliefs about using medications independently. Our findings indicate that maximum scores
on the TRAQ talking with providers sub-scale are not a sufficient indicator of teen ability to
successfully undertake health management tasks. Pediatric clinicians should use readiness
assessments to guide conversations with teens and families about transition planning, but use
caution in relying on self-reported readiness for talking with providers as a sufficient
indicator of a teen’s ability to assume responsibility for important health behaviors.
Becoming ready for adult responsibilities in self-management of asthma care is a complex
process which likely progresses unevenly in different domains of behavior, consistent with
typical adolescent development. Further research is needed to determine the best methods to
assess and support developmentally appropriate transitions for teens with asthma.
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Implications and Contribution:

Readiness for talking with providers is associated with greater perceived medication
independence among urban youth with asthma, but not with increased teen responsibility
or adherence. Readiness assessments support transition counseling; however,
pediatricians should hesitate before interpreting this measure as a sufficient indicator of
teens’ abilities to self-manage asthma care.
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Number of Teens
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102

= 174

®Q1(Mean 3.7, SD 1.44):Do you tell the doctor or nurse what you are feeling?

2 Q2(Mean 4.5, SD 0.89):Do you answer questions that are asked by the doctor,
nurse or clinic staff?

Q3(Mean 3.6, SD 1.39):Do you help plan or prepare meals/food?

m Q4(Mean 4.2, SD 1.20):Do you keep home/room clean or clean up after meals?

= Q5(Mean 4.2, SD 1.34):'Do you use neighborhood stores and services, for

example, grocery stores and pharmacy stores?

Figure 1:
Teen Readiness for “Talking with Providers” and “Managing Daily Activities” in Urban

Teens with Asthma (n = 251)
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Comparison of baseline demographic factors in Ready Teens versus Other Teens (based on “Talking with

Providers” subscale), n (%)

Ready Teens  Other Teens
n=87 n=164
Teen Characteristics p-value®
Mean Age (years) 135 13.4 0.45
Disease Severity
Mild Intermittent 41 (48%) 67 (41%) 0.52
Mild Persistent 29 (34%) 57 (35%)
Moderate/Severe Persistent 16 (18%) 39 (24%)
Prescribed Daily
Controller Medication 53 (61%) 107 (66%) 0.49
Teen Depression (CES+) 19 (22%) 53 (33%) 0.11
Sex (Male) 54 (62%) 82 (50%) 0.08
Race
White 9 (10%) 5 (3%) 0'04*
Black 47 (54%) 87 (53%)
Other 31 (36%) 72 (44%)
Ethnicity (Hispanic) 30 (35%) 54 (33%) 0.89
Public Insurance 73 (84%) 137 (84%) 0.86
Caregiver Characteristics p-value *
Mean Age (years) 414 40.0 0.16
Any Training/Degree after HS 46 (53%) 61 (37%) 0.02%
Married or has domestic partner 27 (31%) 38 (23%) 0.23

*
P-value < 0.05 is considered to be statistically significant.
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Teen- and Caregiver-reported Responsibility, and Associations with Teen Readiness for Talking with Providers

Responsibility Sum Scores Mean (SD)

Caregiver report

Teen report

Spearman rho Correlation
Coefficient

P-value (between reporting
groups)

Overall Sum 14.9 (3.1) 18.2(3.2) 0.191 0.002*
Ready teens 15.2 (2.9) 18.6 (3.2) 0.271 0.01*
Other teens 14.7 (3.1) 18.0 (3.3) 0.143 0.07
P-value (within informant type) 0.21 0.29
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Table 3:

Comparison of Teen Readiness for Talking with Providers and Medication Beliefs

Ready Teens Other Teens P-value

n=287 n=164

In regards to your ability to take a daily medication the way the doctor says on your own every day without a caregiver’s help...

...how important do you think it is? 8.7(2.2) 8.2(2.3) 0.06
...how much do you want to do this? 7.6 (2.7) 6.5(2.8) <001”
...how conffident are you that you can? 8.4(2.3) 7.6 (2.5) 0.02%

How confident are you that you could take a daily medication the way the doctor said...

...Every qay? 8.0 (2.7) 7.6 (2.7) 0.24
.. When you don’t feel well? 8.8(2.1) 7.5(27) <001%
.. When you are tired or sleepy? 5.9(3.3) 4.5 (3.0) <0.01"
.. When you don’t want to be told what to do? 6.6 (3.5) 5.6 (3.3) 0.04*
... When you want to do something else? 6.7(3.2) 5.6 (3.2) 0.01%
.. When you are in a bad mood? 5.9 (3.6) 48(33) 0.02°
...If your caregiver does not remind you? 6.6 (3.3) 5.6 (333) 0.03”
.. When you are in a rush? 5.8 (3.3) 49(3.1) 0.04%
... When you feel just fine? 5.7 (3.5) 5.2(3.5) 0.30
.. When your friends are around? 7.7 (3.) 6.5(3.3) <0.01”
.. When you don’t feel like taking medicine? 5.8(3.4) 45(3.1) <001”
.. When you’re around people you don’t know well? 7.6 (3.3) 6.1(3.5) <0.01”
Sum for confidence scale items 81.0(26.1) 68.4(23.7)  <001™

Cronbach a =0.878

*
P-value < 0.05 is considered to be statistically significant.
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