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Abstract

Background—Adherence with inhaled controller medications for asthma is known to be highly
variable with many patients taking fewer doses than recommended for consistent control of lung
inflammation. Adherence also worsens as children become teenagers, although the exact causes
are not well established.

Objective—To use focus group methodology to examine beliefs, feelings, and behaviors about
inhaled asthma controller medication in adolescents and young adults who had previously
participated in a longitudinal study of asthma treatment adherence and outcome in order to
develop more effective management strategies.

Methods—Twenty-six subjects participated in 6 focus groups comprised of 3-5 young adults
(age range 12-20 years). Verbatim transcripts of these groups were analyzed using the long-table
method of content analysis to identify key themes raised by participants.

Results—A variety of beliefs, feelings and behaviors influence the adolescent’s decision about
how to use their asthma medication. Some of the adolescents understood the importance of daily
medication and were committed to the treatment plan prescribed by their provider. Poorer
adherence was the product of misinformation, incorrect assumptions about their asthma, and
current life situations.

Conclusions—These results, by highlighting potential mechanisms underlying both better and
worse adherence inform the development of strategies to improve adherence behavior in
adolescents and young adults with asthma. Knowledge of the specific beliefs, feelings and
behaviors that underlie adolescents’ use of inhaled asthma controller medication will help
providers maximize treatment adherence in this notoriously difficult patient population.
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INTRODUCTION

Children and adults with asthma take an average of 50% or less of their prescribed inhaled
anti-inflammatory medications (1-4). Additionally, adherence across individuals is not
normally distributed but instead appears flat, with essentially equal percentages of patients
taking >75%, 50-75%, 25-50%, and <25% of their prescribed medication (5). Although
partial adherence may provide some anti-inflammatory benefit, it is unlikely that individuals
taking <25% of prescribed medication are adequately protected (4). Conversely, some
patterns, such as taking one set of twice-daily prescribed puffs almost every day, totaling
50% of prescribed dose, likely provides significant anti-inflammatory benefit. Other
patterns, such as using 50% or more of prescribed medication by taking one’s prescribed
dose on consecutive days for half a month, then no medication for the remainder of the
month, are less clearly beneficial. Other observed patterns, including taking infrequent puffs
with long gaps between uses, are clearly inconsistent with current practice guidelines (6, 7).

Lower socioeconomic resources, poorer education, minority racial/ethnic status, family
dysfunction, and beliefs about asthma are factors associated with poorer medication
adherence (8-13). Furthermore, teenagers typically have been found to have poorer
adherence than younger children and adults (11, 12). However, mechanisms are not well
understood, and interventions to improve adherence have had small and poorly sustained
effects (14).

The manner in which adolescents make decisions about their health and health-related
behavior shares some common ground with adults, yet adolescent decision-making may also
differ from adults in significant ways. By midteens, cognitive ability and performance is
similar between adolescents and adults. Still, some patterns can be identified which separate
adolescent decision-making from that of adults: 1) Adolescents may react more slowly than
adults to health threats; 2) Adolescents are prone to discount future health outcomes; and 3)
Adolescents tend to be more impulsive when making choices (15). Consequently, the
manner in which teens use information available to them to make health decisions may lead
to a different conclusions and behaviors than might be typical in adults. Finally, all people
draw from their own experiences and an acquired body of knowledge when making health
decisions; consequently, with less life experience, adolescents may be less able to
completely weigh the implications of specific health choices (16). Understanding the
perceptions, motives, and beliefs of adolescents with asthma, therefore, can be quite useful
to helping understand how they make adherence decisions, and can provide insight into how
to guide adolescents toward better illness self management.

To further examine the motivations and beliefs associated with the level and pattern of
medication use, we designed and conducted focus groups with adolescents and young adults
who had previously participated in a longitudinal research study. Focus group methodology
is particularly well suited to clarifying the roles of beliefs, attitudes, feelings, and behaviors
on dynamic, multifactor phenomenon like medication adherence. Indeed, focus groups have
revealed descriptions of the many and varied barriers to adherence, and provide arguments
for the importance of strong partnerships among patients, families, and providers, for
optimal asthma management (17-23). This report expands on the prior literature in two key
ways. First, we focused on identifying factors underlying specific patterns of controller
adherence previously identified in our prior research. Second, because focus group
participants had participated in a prior study, we purposefully sampled across a broad range
of known adherence behavior in designing the focus groups, as well as across age, gender
and race/ethnicity, thereby allowing participants to explain patterns of adherence reflecting
their own observed behavior.
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Participants and Recruitment

Procedure

Focus group members were recruited via mailings and follow-up phone calls targeting
participants in a previous longitudinal study of asthma treatment adherence and outcomes
(10, 24). In that prior study, children between 7 and 16 years of age with physician diagnosis
of persistent asthma who were currently prescribed an inhaled corticosteroid controlled
medication were recruited from one of two sources: a public school sample chosen to be
reflective of the “average” level of asthma care in metro Denver; and a Health Maintenance
sample to reflect a population receiving a comprehensive system-level plan for treating
asthma. Both the prior and this current study were reviewed and approved by the local
Institutional Review Board.

Ninety-six participants of the original study were mailed letters addressed to the young adult
(if participant was currently aged 18 years or older) or to the adolescent and parent (if aged
less than 18 years). The letter to the younger participants explained the nature of the current
study as follows:

“Based on what we learned from you (your child) and the others in this prior study, we now
are conducting a new study with the purpose of learning how and when teenagers use their
inhaled controller medication to treat their asthma. If you and your child are willing, we
would like your child to participate in a discussion group with other teenagers with asthma.
During this discussion group, we will ask the group questions about their views of asthma
and how they decide when to take asthma medicine.”

This letter also included an informed consent/assent form, a gift certificate to a local video/
music store, and a self-addressed stamped return envelope. All potential participants were
informed that a member of the research team would be telephoning them in the next few
weeks to discuss the study. They also were given a number to call to opt-out of the study and
receive no further phone calls from research staff. During the telephone call, questions about
the study and the informed consent document were reviewed with the potential participants
(and where applicable with their parent). Those who agreed to participate returned the
signed informed consent form and were scheduled to attend of the focus groups.

Of the 96 mailings sent out, 33 were returned due to an incorrect current address, 15
declined participating, and 22 never responded to follow-up attempts. Twenty-six
individuals participated in the study; their characteristics are detailed in Table 1. Focus
group participants had higher estimated full-scale 1Q and maximal parental education than
those we were not able to recruit; with no other significant differences (Table 1).

Six focus groups were conducted, each lasting approximately 1.5 hours. All groups included
both boys and girls, although groups were organized such that older and younger
participants were in different groups. Furthermore, since we had prior knowledge of these
adolescent’s adherence behavior from the prior study, all groups were purposively designed
to include participants across a broad range of prior adherence (range <30% to > 80%)
except one that by design had only poor adherers (range 9% to 58%). Adherence with
inhaled asthma controller medications was monitored across the prior study using the Doser
CT (Meditrack, Hudson, MA) in blinded mode for at least 12 months and summarized as the
average across this time as previously described (10). The mean time from the onset of
adherence measurement to participation in the focus groups was 4.8 + 0.4 years (range = 4.1
to 5.6). Since adherence was tracked for a minimum of 12 months, at the time of
participation, the adherence data were, at most, about 3.5 years “old.” Groups were lead by
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two senior faculty with extensive clinical and research experience with adolescents with
asthma (FSW & BGB). After a brief set of introductions and “ice-breaking” activity, the
group leaders explained the purpose of the groups, “We are very interested in learning how
teenagers can best deal with asthma. We don’t understand some of the results from our last
study, in which all of you participated, and we hope you can help us get a clearer idea of
what people like you really think about using asthma medications.” We also made it clear
that there were no “right answers” and that participants may have differing opinions. The
participants were then shown 4 composite patterns of controller inhaler adherence derived
from our prior results (5), and attributed to: 1) “Stacey Steady” - regular, consistent, daily
use; 2) “Haley Halfway” - regular, consistent use of at least one of the days multiple doses;
3) “Carrie Clump” - sporadic but clustered use; and 4) “Lee Low” - sporadic, occasional use
(see Figure 1). Each pattern was used to prompt discussion and elicit participant’s ideas
about “the thoughts, words, and feelings of a teenager who would use their inhalers” like
one of the composite teens. Multiple efforts were made to encourage participants to freely
express their views, such as stating “We don’t really know how teens make their decisions
how and when to take their inhalers. There are some ideas out there, however all of these
explanations are from “old folks.” No one has ever asked teens what they think. That’s what
we want to do today. We do expect that by listening to you, we will learn something new.”
In the second half of the group, participants were shown a set of explanatory statements
regarding teen’s use of inhaled controller medications gathered from the published literature,
again soliciting their thoughts and discussion (see Table 2 for a list of these statements).
Again to facilitate discussion, participants were given the following instructions, “Now we
are going to switch gears and get your ideas in a different way. We are going to look at some
of the things that doctors say about how teenagers use their asthma medications, and get
your ideas about the “old folks’ ideas.”

Focus groups were audio- and videotaped and verbatim transcripts produced for each.
Transcripts were analyzed for key themes using the “long table” method in which exact
statements from the transcripts are sorted into thematic categories and sub-categories
independently by a team of four coders, the two focus group leaders, and two graduate
students, who worked as recruiters, support staff, and videographers for the focus groups.
The coders met weekly to present their coding efforts, discuss discrepancies to consensus,
and then recursively resort and discuss their coding efforts until a final parsimonious, stable,
and meaningful categorization was reached (25, 26).

This report is focused on those thematic statements that were recorded across groups,
discussion prompts (i.e., prototypic adherence charts or explanatory statements), ages,
genders, and race. For the primary results, unless otherwise noted below, there were no
major dissenting opinions expressed. Trends are also reported with variation by age, gender,
or race. Finally, several statements that were heard only once but reflect potentially
important content worthy of further study and reflection are noted.

Focus group participants described beliefs, feelings, and behaviors concerning asthma and
prescribed medications, as well as perceptions and feelings about how parents and health
care providers influence their adherence.

Beliefs and Feelings

Participants reported that adolescents know how to control their asthma; indeed all 4
prototypic adherence patterns were seen to reflect “control”:
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(20 y.o. boy): “Well I know my doctor would disagree, but I think I have control
over my asthma, as long as | have my albuterol inhaler with me. My doctor’s
obviously gonna say that | don’t because I’m not taking my steroid inhaler ... but |
think 1 have control over my asthma.”

(17 y.o. girl): “I think all four of those people up there would probably say they
have control over their asthma.”

Participants debated whether one could ever “outgrow” asthma. Some clearly stated that not
only could they outgrow their asthma, but also that taking their medications regularly would
help them do so:

(13 y.o. girl): “It looks like she [Stacey Steady] thinks if she does her medicine
correctly, most of the time, she’ll outgrow it because she’ll get better and stronger.”

(13 y.o. girl): “Maybe Stacey feels like that because she feels like if she really takes
a lot of medicine now, in the future she won’t [need it anymore], she’ll be like
cured.”

Others suggested that being less adherent with medications was a way to “test” whether or
not they had outgrown their asthma:

(16 y.o. boy): “Lee Low may think he outgrew it, but did not completely outgrow
it, it does lessen as you get older. He may have reached the point where he believes
this and does not take his medication.”

Some believed that one never completely outgrows asthma, emphasizing the need to
regularly take anti-inflammatory medications:

(15 y.o. girl): I don’t think you outgrow your asthma. I just think, you know, it kind
of goes away slowly, but it can always come back.

Another important set of beliefs reflected the degree to which participants saw their asthma
as “serious” or “real,” with better adherence being needed for more serious asthma:

(17 y.o. girl): “I said that she [Stacey Steady] may have a more serious case of
asthma and may have to remember to take her medicine or else she starts wheezing
all over the place and she may want to be a very active person and in order to do
that, she has to remember to take her inhaler.”

(17 y.o. girl): I think Lee Low probably thought, | don’t think I have asthma, not
real asthma.”

Some compared their asthma with peers to determine how “serious” their asthma was:

(15 y.o. boy): “Well I think that some people think that since their asthma is less
than everybody else’s because like they might have friends that have nebulizers,
that since theirs isn’t as bad as their friend’s then they don’t have to take it as
often.”

Others stated how their adherence improved after an asthma crisis proved to them that they
had severe asthma, a pattern labeled as being “Scared Steady™:

(14 y.o. boy): “She could be seriously sick. She might be like hospitalized, and she
knows that is she doesn’t take it, she’s gonna get really sick.”

(20 y.o. boy): “Right, I mean, that’s so (laughs), | mean that summer after | was in
the hospital three times, | took it, | took my inhaler just about everyday, everyday!”

Some participants viewed their medication as a tool that provided aid and strength, while
others as a sign of weakness. Adolescents linked the first attribution with better adherence:
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(13 y.o. girl): “Well I also play soccer every night and | exercise, so if she plays
soccer on a competitive team that practices almost everyday, she’s gonna do it
because she wants to be able to run. That’s like what it is for me.”

(17 y.o. boy): “One of my brothers was like that. He just didn’t, he decided to take
it [only] when he needed it because he’s very athletic and just refused to admit [that
he needed] it.”

A number of boys stated that their parents, especially their fathers, promoted the belief that
“real men” don’t take medications:

(16 y.o. boy): “My dad used to have asthma so he believes in the whole, you can
just sit there and wait and don’t worry about it, where my mom thinks that you
should constantly react on it. That happened once and my dad ended up saying,
‘don’t worry about, just drink some hot water.” And | started to turn blue, and | had
to get an 1V on the fire station floor and all that.”

(16 y.o. boy): “I know my dad is kind of the same, he’s like “oh just tough it out,
you‘ll be fine.” And my mom starts panicking and she’s like, ‘oh my God!”

Many believed one should take medication only when it was needed, i.e., when one is
“sick.” For them asymptomatic asthma was not an illness. This belief was related to two
differing patterns of medication use depending on how they defined being “sick.” For some
being “sick” was entering an episode of illness, in which case medications would be taken
regularly for the duration of the episode, possibly as a medication “burst”:

(17 y.o. girl): “At the beginning of the month or something she [Carey Clump], you
know, she’s just basically that she’s feeling okay and then she starts getting sick,
allergies start to act up. Then she takes it and then the, then she feels like it’s
getting better and she stops taking it.”

At times the direct connection between medication gaps and increased lung inflammation
was explicitly recognized:

(14 y.o. boy): “No, like he’ll, he’ll feel fine so he doesn’t take it. Then the absence
of it in his lungs will make his lungs, like flame up or flare up.”

For others being “sick” was signaled by recent asthma symptoms, e.g., awakening last night,
or anticipating symptoms with upcoming exertion, which lead to taking medication until
symptoms disappeared, sometimes blurring the distinction between rescue and controller
medication:

(14 y.o. boy): “Well on the days she [Haley Halfway] only takes one she might like
not feel like she needs it. Like she’ll take it in the morning, maybe she’ll be tight,
like her lungs will be tight in the morning or something. And then at night she’ll be
fine. She won’t really need it.”

(18 y.o. boy): “Again, I think she’s like kind of like deciding on what you’re, like
kind of knowing what you’re gonna be doing that day, so you’re like, oh I think I’ll
take it this morning, then I’ll see if I need it later.”

Finally, some overtly denied or minimized the role of asthma and medications in
their life: (16 y.o. girl): “It’s like, trying to escape from it. Like, maybe if | don’t
have to take the medicine it’ll go away, or like if | take the medicine then I’m like
accepting the fact that | have this.”

This dislike of having asthma and using medications at times was heightened, especially in
younger adolescents, by “embarrassment” arising from social comparisons with non-
asthmatic peers:
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(13 y.o. girl): “Well I know that when | have a sleepover or whatever and I’'m
taking my inhalers, my friends are like, ‘Oh my God, what does it taste like? Does
that hurt? Do you like having asthma? Do you like having inhalers?’ 1t’s so
annoying. It’s so normal for me. I don’t, I’d rather just do it when 1’m alone so that
no one’s like staring at me with amazement that I’m taking an inhaler.”

(13 y.o. girl): I think for me, like when I first told my friends in middle school that
I had asthma, they thought it was a disease that they could catch from me. And that
was something | went through trying to get them to believe that they’re not going to
get asthma from me. It’s not something that | can pass on to people.”

Conversely, some expressed a clear acceptance that taking their medications as prescribed
was easy to do and beneficial:

(13 y.o. girl): “Well I think it’s kind of like, you know, how are you gonna do those
activities if you don’t take your medicines? | mean, put two puffs in your mouth
and run. It’s not a big deal. 1t’s not like you sit down for hours, breathing into
oxygen or something.”

Positive traits were related to such acceptance, most consistently “being responsible”:

(15 y.o. girl): “She’s [Stacey Steady] a good student.” (13 y.o. girl): “Good
grades.” (15 y.o. girl): “Gets all her homework in on time.” (15 y.o. boy): “Good
attendance at school.” (15 y.o. girl): “Maybe a leader in student [government], in
power. She does what she’s supposed to do. She’s real responsible.”

Older age was associated with acceptance and being responsible:

(16 y.o. boy): “When you are really, really little your parents have more influence,
then you are on your own and you have not gotten your responsibility. You get
back to Stacey Steady when you are more mature.”

Participants reported that regular routines facilitated medication taking:

(16 y.o. boy): “I said that she [Stacey Steady] may have a scheduled routine. Like
after she goes to school she directly does her homework, then eats, and sleeps even,
and that might be part of her routine.”

(15 y.o. girl): “Well the first thing | do every morning, drag my butt into the
bathroom, and it’s always there on the counter.”

Many emphasized, however, that the lives of adolescents, particularly older ones, are busy,
hectic and even sometimes chaotic, making routines difficult:

(13 y.o. girl): “I think it gets harder as you get older because you cram more into
your day. As you get older, you got out to clubs or something with friends and you

get home at different times in the night and you’re like, ‘I’m going to bed’.

Regular routines can be disrupted by the cycles of the school year, vacations, and athletic
seasons, or by family crises:

(15 y.o. boy): “In the past, with sports and things, if | forget one day, I’ll forget the
whole week.”

(15 b y.o. boy): “Someone could have died in the family, they have to have a
funeral, or everything.”

Other stated difficulty maintaining a routine due to being disorganized or forgetful:

J Asthma. Author manuscript; available in PMC 2012 September 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Wamboldt et al. Page 8

(15 y.o boy): “I was thinking maybe like she [Lee Low] just forgot about it, that
they forgot about it and they’re just walking around their house one day, and
[seeing an inhaler] they’re like, ‘Oh crap, I’m supposed to be taking this.” So they
start taking it and then they forget about it again.”

Certain strategies might help with forgetfulness or lack of a routines, such as having
multiple inhalers scattered in different locations to facilitate being cued to take medication,
or taking “extra puffs” when one does remember:

(17 y.o. girl): “Me, I lose stuff a lot. So, and if I give I to like my Mom, she’ll lose
it. So, I’ll just like maybe have one in drawer, which I still have, and then I have
one in my Mom’s car, in the glove compartment of my Mom’s car.”

Although only raised by one participant, one worrisome strategy to minimize need for
medication, particular given the concerns of links between asthma and obesity, was to
reduce one’s level of exercise:

(17 y.o. girl): “When I was little 1 had to go to the doctor a lot to take, get breathing
treatments, and | found as | got older I didn’t need them as much because | wasn’t
running around as much as I used to when | was little.” ... “Like for me, | don’t
take my asthma [medications] as much as | should, but I, let’s just say | haven’t
taken it this week you know, so | feel that | have control over my asthma [by] not
doing things that are too [strenuous], that will make me start wheezing or start
breathing too hard.”

Roles of parents and providers

Parents and health care providers both were seen as having important roles in promoting or
discouraging medication adherence. In general, participants said health care providers have a
much more limited role than parents for a variety of reasons, including limited availability,
or because their providers were not very facile at communicating with adolescents:

(14 y.o. boy): “Well you can never like get a hold of him. Can’t like call him up
and ask him a question.”

(15 y.o. boy): “I’ve seen that happen before where the doctor just comes in and
doesn’t really ask you what the problem is. He just starts prescribing medicine and
then you’re like, “How do | even know if this is really going to help me?’”

Adolescents reported contributing to communication difficulties by withholding information
as a way to avoid confrontation or the amount of time spent at the office visit:

(18 y.o. boy): “I think like Carey, like, she has a real hard time talking to her
doctor, so like, maybe before she goes to her doctor’s appointment, like just before
she goes to her doctor’s appointment about her asthma she starts taking it
[controller medication]. That way she can, she feels a little bit better about saying,
“Yeah | take it, | take it normally.””

(18 y.o0. boy): Regarding Carey Clump: “So that you don’t have to spend as much
time in his office because if you aren’t taking your medicine, he’s gonna sit there
and just reel off about how you’re not taking your medicine, da-da-da. But if you
start taking it and everything, that way you can’t just be in and out, no problems.

You don’t have to be around him.”

Adolescents reporting good relationships with their health care providers often had been
long term patients or found their provider particularly helpful:

(17 y.o. boy): “I find it pretty easy, | have known my doctor probably for about 11
years so | can’t get away with anything with him anyway.”
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Some reported resolving differences in goals over time in the context of a good relationship:

(14 y.o. boy): “I was sick and allergic to dogs and then | got better and | asked my
doctor if I could have a dog, and he said no. Finally it took him three years to not
be too protective and let me have a dog and sometimes we know that we can have a
dog, because | have been in places where | have had dogs, so we know that we can
get away with stuff, because we know ourselves better. ... If you look at it from a
doctor’s perspective he doesn’t really care because if | have a dog or not, it really
doesn’t make him any more happy, but it would make me more happy. So like he
doesn’t really, he just doesn’t want me to get sick. He just wants to keep his
patients healthy. That is his main concern ... He is thinking of keeping everything
controlled.”

Similarly, some stressed the importance of having their doctors repeat key educational
messages over time:

(14 y.o. boy): “Well I think that Lee and Carey might be younger and need more
reminding. Like they don’t really know why they’re taking this inhaler and stuff.
Kind of like they don’t really care because they don’t really know how to, they
don’t really know why they’re doing it.”

Parents, in part because of greater daily contact, were seen as having much greater influence.
One key role was day-to-day monitoring of asthma symptoms and medication use:

(16 y.o. girl): “My mom doesn’t really care if | take it day-to-day but when | start
getting sick then she kinda pressures me about it.” ... “Yeah, she’s worried then
and she’s kinda, “You need to start taking your medicine now.””

More parental monitoring was viewed as needed for younger children:

(15 y.o. girl): “She [Stacey Steady] seems to take it pretty regularly like she’s
supposed to. She might also be younger because then usually parents work more
with a child, so she could be younger. ... It also seems like when you’re younger
you don’t have to care, it’s like your parents, or older people, kind of do more of it
than yourself.”

However, parental monitoring can become a source of parent-child tension or conflict, due
to such factors as more limited parental influence or because the parent is construed as being
“too anxious” about the adolescent’s asthma:

(20 y.o. boy): “Well I was recently out of town, and I didn’t bring my
[BrandName], well because | don’t take it that often, but so and then when my
mom realized, ‘Oh my gosh, you aren’t on your [BrandName]!” And like kind of
freaked out because she doesn’t know | don’t take it very often, and if she did
know, she’d really be pissed.”

Despite some discomfort in being monitored by one’s parents, participants associated very
poor adherence with “bad” parents who “don’t care:”

(15 y.o. girl): “He [Lee Low] could have bad parents that don’t really care, that
don’t help him out with it, encourage him.”

Participants also discussed how parental monitoring could be disrupted during larger family
difficulties, such as parental disagreement or divorce:

(14 y.o. boy): “Maybe Haley. Because like she might be, her parents might be
divorced or something and she might be like with one or the other and one might
say, ‘Just use one,” and the other might say, ‘Just use two.””
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A final, important factor was the distressing reminder that many families cannot afford to
controller medications:

(16 y.o. boy): “And also like if she [Haley Halfway] didn’t have medical insurance
and her family was running low on money, it might have been trying to conserve
and if she didn’t need it twice a day, just take it once a day and make it last.”

(20 y.o. boy): “She [my sister] didn’t have any health insurance, so she had to like,
... Steroid inhalers are like really expensive, and she basically decided she wasn’t
gonna bother because she couldn’t afford it.”

DISCUSSION

Focus group participants portrayed adherence as a complex, multi-dimensional phenomenon
influenced by beliefs, feelings, and habits and the interpersonal context in which they occur.
Despite the common perception that adolescents are reluctant to assume responsibility for
chronic illness, most participants were strikingly insightful about factors underlying
adherence. Some understood the importance of daily medication, appeared committed to the
treatment plan prescribed by their provider, and saw positive adherence as aligned with
other responsible behaviors. Although adolescent decision-making may be impeded by lack
of experience with or concern about health outcomes, by mid adolescence most are
cognitively capable of performing adult level cognitive tasks. More informed adolescents
are capable of more logical decision-making (15). Adolescent adherence in this study was
strengthened by acceptance of one’s asthma as a serious condition; understanding asthma
and it’s treatment; adoption of daily routines consistent with regular medication use;
oversight and support from parents and physician; and an expressed desire to achieve
optimal health. Poorer adherence was a product of misinformation, incorrect assumptions
about asthma, and more chaotic current life situations. Some were confused about the
differences between controller and rescue medications. Adolescents who dislike taking daily
medication and/or see it as a sign of weakness often interpreted the episodic nature of
asthma as evidence that they had outgrown their asthma. A belief to take the least amount of
medication necessary was frequently reported and similar to views of adults with asthma (8,
17). Busy schedules and family crises interfered with adherence and increased the
probability of controller use only when symptoms become intrusive.

A number of clinical implications arise from these results. First, these results underscore the
utility of employing the questions Kleinman proposed to elicit a patient’s “explanatory
model” regarding their illness (27), including whether the patient agrees with the provider
on diagnosis, need for any treatment, and need for the recommended treatment. Adolescents
indicated that adherence would be poorer if they believed that their asthma was not “real” or
“serious.” Similarly, many reported that decreased regular or even intermittent use of
controller medication could adequately control their asthma. Also, some found asthma
controllers helpful, but nonetheless, chose not to take them so as to not admit personal
“weakness.” Perhaps most important, adolescents viewed all patterns of controller use
consistent with “control” of their asthma. Hence, “asthma control” did not mean the same
thing to all participants, and in many cases was at odds with current guidelines (e.g., gaining
control during an episodes or in response to current symptoms, rather than a lack of episodes
and/or symptoms). Since most office visits are conducted with the implicit assumption that
patient and provider have the same “explanatory model” (e.g., agreement regarding working
diagnosis and treatment), it is important for clinicians to know how and when to probe for
such discrepancies.

Adolescents generally believe in the phenomenon of “outgrowing asthma” and often confuse
quiescent periods during adolescence, as well as temporary lack of symptom worsening after
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reducing or stopping controller medications, as indicating that they have outgrown their
asthma. Although about half of all children experience significant improvement in their
asthma after puberty, bronchial hyper-reactivity appears to persist, symptoms re-emerge for
many latter in life, and there is increased risk of morbidity and mortality in patients who
erroneously misclassified themselves as having “outgrown” their asthma (28-30). Clinicians
must probe for this belief and construct an adequate plan for shared-decision making
concerning whether or not a specific patient has indeed outgrown their asthma.

Having regular behavior rhythm and routines was a major factor promoting adherence. Yet,
much of teenage life conspires against adopting regular routines. Fiese and colleagues have
discussed the importance of inquiring into family routines for asthma management (31-33).
Furthermore, Cramer and colleagues (34, 35) have demonstrated the effectiveness of “cue-
dose-training” to improve adherence by determining if a patient has any existing daily
behavioral routines in their life to which medication taking can be paired, and if not,
working with the patient to develop such a routine. Additionally, the potential value of
providing patients with extra inhalers (e.g., helping “forgetful” patients find one; usefulness
of having inhalers in multiple locations or homes) deserves further study. Finally, although
only raised once in this study, given the frequent co-occurrence of obesity and asthma (36),
clinicians and researchers alike should inquire whether some patients increase sedentary
behavior as a way of controlling their asthma symptoms rather than taking controller
medication.

Regarding interpersonal factors, two findings seem especially important. First, better
adherence was linked to having a good, long-term relationship with a provider. Such a
relationship facilitates better adherence via improved communication, repetition of key
messages, and detection and negotiation of differences in opinion. Unfortunately, many
factors in contemporary health care make such relationships difficult, if not actively conspire
against them. Yet, many participants expressed the desire for such a partnership with a
provider who was genuinely interested and available to them.

Second, the ongoing role of parents in promoting good adherence was emphasized, to a
somewhat surprising degree. This is not to say that parents have an easy time given the
problems attributed to parents who don’t care enough, as well as parents who care too much.
Nonetheless, participants wanted support from their families as they learned how to
successfully manage their asthma. Once again, the wise clinician will ask patients whether
they are receiving the help and support needed from others to take adequate care of their
asthma.

Several strengths and limitations of this study deserve mention. A notable strength was the
planned diversity in participant adherence behavior in all focus groups (except for one which
by design had only poorer adherers) since their inhaler use had been electronically measured
for > 12 months. Limitations are also recognized. Focus groups are cross-sectional and
cannot indicate whether the attitudes we found are stable, fluctuate, or evolve as people
mature; indeed, given the extensive cognitive changes that occur across adolescence (37),
caution needs to be exercised with these findings. Similarly, since the prompts that the
participants responded to were prototypic adherence charts and statements from the
literature, we cannot be sure that every response indeed reflected the participant’s actual
adherence behavior. On the other hand, essentially half (23/47) of the statements included
above do appear to be personal. Also, since the adherence data concerning participants was
on average collected 3-4 years previously, it is possible that the asthma severity and/or
adherence of participants could have been significantly different at the time of the focus
groups. Yet, since we solicited their opinions, even if their clinical situation was different in
some way, the statements obtained still should represent memories with some validity.
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Moreover, the vast majority of the findings reported here were consistently observed across
all focus groups as well as adolescents of various ages, further supporting their validity.
Also, in designing and coding these focus groups, we sought areas of agreement. Another
fruitful approach, not pursued in this study, would be to structure the questioning route
specifically to look for differences in opinions and disagreements. Finally, participants in
these focus groups might differ from non-respondents in important ways. For example, we
know that participants had higher 1Q and parents with greater educational attainment than
those whom we were not able to recruit.

By highlighting potential mechanisms influencing better and worse adherence, these
findings provide insight into both challenges and opportunities to improving adherence
behavior in adolescents with asthma. Further efforts on the clinical, research, and system
level are needed to develop effective interventions for this important clinical problem.
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Emat i

Figure 1. Monthly Composite Patterns of Inhaled Controller Adherence used as Focus Group
Stimuli

A. “Stacey Steady” - regular, consistent, daily use; B. “Haley Halfway” - regular, consistent
use of at least one dose/day; C. “Carrie Clump” - sporadic but clustered use; and D. “Lee
Low” - sporadic, occasional use.
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Characteristics of Focus Group Recruitment Categories

Table 1

Variable Participants Decliners Unreachable Sig
N 26 37 33
Study Sample, % school sample 46.2% 29.7% 60.6% p<.05
Gender, % male 65.4% 54.1% 54.6% N/S
Mean age at focus group, y (SD) 15.3(1.9) N/A N/A
Mean age at first study visit, y (SD) 10.0 (1.9) 10.6 (2.5) 10.3(2.8) N/S
Race N/S

Asian 0.0% 2.7% 3.0%

African American 7.7% 8.1% 18.2%

Hispanic 7.7% 8.1% 27.3%

White 84.6% 81.1% 14.6%
Mean Child Est. Full Scale 1Q, (SD)! | 1105(16.8) | 110.3(16.7) | 97.5(15.9) | p<05
Household Socioeconomic Statu52 N/S

Class | 19.2% 13.5% 6.1%

Class Il 38.5% 43.2% 27.3%

Class I 38.5% 27.0% 39.4%

Class IV 0.0% 10.8% 18.2%

Class V 3.9% 5.4% 9.1%
Maximum Parental Education, y (SD) 15.7 (2.3) 14.8(2.1) 14.2 (2.3) p<.05
Age of Asthma Onset, y 3.5(2.6) 2.7 (2.0) 3.0(2.4) N/S
Asthma Severity3 N/S

Minimal 38.5% 27.0% 24.2%

Mild 23.1% 37.8% 42.4%

Moderate 26.9% 27.0% 21.2%

Severe 11.5% 8.1% 12.1%
Mean Child Asthma QoL (SD) * 57(10) | 58(1L0) | 56(12) | Nis
Mean Impact of Iliness Scale, (SD) 5 33.4(9.1) | 326(10.4) 37.4(8.4) N/S
Inhaled Controller Adherence ® N/S

>75% of prescribed doses taken 36.0% 25.7% 18.2%

35-75% of prescribed doses taken 32.0% 42.9% 40.9%

<35% of prescribed doses taken 32.0% 31.4% 40.9%
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Estimated Full Scale Intelligence Quotient calculated by using the block design and vocabulary portions of the Wechsler Intelligence Scale for

Children (38)

2HoIIingshead’s 4-factor index of Household Socioeconomic Status (39)

3Functional Severity of Asthma Scale (40)

4Pediatric Asthma Quality of Life Questionnaire (41)

J Asthma. Author manuscript; available in PMC 2012 September 1.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Wamboldt et al.

5Impact on Family Scale (42)

6 - .
Mean score across =12 months of monitoring using Doser CT (10)
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Table 2
Statements about Inhaled Controller Adherence used as Focus Group Stimuli

My day is so full with other activities that | don’t think about taking my asthma medications.
My asthma is the last of my family’s worries and problems.

| am embarrassed about taking asthma medications when others can see me.

It’s easy to talk to my doctor.

My parents don’t agree about how | should take care of my asthma.

Since | have asthma, | expect that I’ll have trouble breathing at least once a week.

| have control over my asthma.

| take asthma inhalers only when I need them.

Asthma medications become less powerful after you have taken them for a long time.
Someday | will outgrow my asthma.

It is easy for me to take my medications because my schedule is about the same every day.
There are things | can’t do because | have asthma.

My asthma is different from “Real” asthma.

Asthma inhalers have serious, long-term side effects.

My doctor is only concerned about medications.

My doctor thinks that asthma medications are more important than they really are.
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