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Study Objectives: Adolescents with obstructive sleep apnea
syndrome (OSAS) represent an important but understudied
subgroup of long-term continuous positive airway pressure
(CPAP) users. The purpose of this qualitative study was to
identify factors related to adherence from the perspective of
adolescents and their caregivers.

Methods: Individual open-ended, semi-structured interviews
were conducted with adolescents (n = 21) and caregivers
(n = 20). Objective adherence data from the adolescents’
CPAP machines during the previous month was obtained.
Adolescents with differentadherence levels and their caregivers
were asked their views on CPAP. Using a modified grounded
theory approach, we identified themes and developed theories
that explained the adolescents’ adherence patterns.

Results: Adolescent participants (n=21) were aged 12-18 years,
predominantly male (n = 15), African American (n = 16), users
of CPAP for at least one month. Caregivers were mainly
mothers (n = 17). Seven adolescents had high use (mean use
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381 + 80 min per night), 7 had low use (mean use 30 24 min
per night), and 7 had no use during the month prior to being
interviewed. Degree of structure in the home, social reactions,
mode of communication among family members, and perception
of benefits were issues that played a role in CPAP adherence.
Conclusions: Understanding the adolescent and family
experience of using CPAP may be key to increasing adolescent
CPAP adherence. As a result of our findings, we speculate that
health education, peer support groups, and developmentally
appropriate individualized support strategies may be important
in promoting adherence. Future studies should examine these
theories of CPAP adherence.
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bstructive sleep apnea syndrome (OSAS) affects approxi-
mately 2% of children and adolescents.! OSAS in children
may resultinsevere complications if leftuntreated, such as growth
failure, pulmonary hypertension, neurocognitive deficits, behav-
ioral problems, and attention deficit hyperactivity disorder.>
In young children, OSAS can often be treated with adenoton-
sillectomy. However, in adolescents, adenotonsillectomy may
not be effective, as adenoids and tonsils involute with age’® and
obesity is more likely to be present. While weight loss may be
an effective treatment for OSAS in this age group, it is diffi-
cult to achieve and maintain, particularly for those with severe
obesity. Therefore, continuous positive airway pressure (CPAP)
has become the mainstay of treatment of OSAS in adolescents.
CPAP is an effective treatment for OSAS in adolescents, but
adherence remains a challenge.”'*> CPAP adherence patterns of
adolescents have not been extensively studied, but studies of
medication adherence in other adolescent groups, such as asth-
matics, epileptics, and diabetics have demonstrated poor adher-
ence.*!'* Poor adherence in adolescents may be related to not
understanding or not perceiving the benefits of the treatment,
wanting to conform to peers, and rebelling against authority."
In addition, adolescents may have little parental supervi-
sion of CPAP use. Because of a lack of published literature,
we performed an exploratory study from the perspective of
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Continuous positive airway
pressure (CPAP) is an effective treatment for obstructive sleep apnea
syndrome (OSAS) in adolescents, when used, but adherence is a chal-
lenge. The purpose of the current study was to identify and explore fac-
tors that influenced adolescent CPAP use.

Study Impact: This is one of the first studies to provide information
about reasons for continuous positive airway pressure (CPAP) adher-
ence and nonadherence in adolescents, a growing group of CPAP users
who have been understudied.

adolescents and their caregivers. To our knowledge, this is the
first study focused on the adolescent age group.

The purpose of the study was to identify and explore factors
that influenced adolescent CPAP use, using a modified grounded
theory approach.'® Grounded theory is a qualitative method that
seeks to generate theories from the data, to offer explanations
for the phenomenon being explored.

METHODS

This exploratory study consisted of qualitative semi-struc-
tured interviews and a download of the adolescent’s adherence
data from his or her CPAP machine during the previous month.
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Table 1—Details of the study participants

Participant Body mass index
number Age  Gender z-score AHI (events/h)*

No use
1 16 female 2.89 14
2 18 male 233 14.6
4 16 male 3.12 27.8
6 17 female 25 8.1
11 18  female 2.89 7.3
14 14 male 2.7 54
16 12 female 0.28 5.9

Low use
3 14 female 242 6.6
5 17 male 2.93 6.8
7 17 male 2.61 20.6
9 16 male 242 46.6
12 16 male 2.99 75.4
13 12 female 2.73 78.3
15 18 male 1.04 5.7

High use
8 15 male 2.84 70.5
10 13 male 3.05 429
17 13 male 3.12 214
18 13 male 2.52 4
19 13 male 2.54 46.3
20 16 male 1.4 1.2
21 16 male 2.84 13.7

Years Age at time of Caregiver
prescribed  CPAP prescription participating
SpO, nadir (%) CPAP (years) in study
86 3 13 Mother
90 4 15 Aunt
50.6 3 13 Mother
88 1 16 Mother
87 3 16 Mother
85 4 10 Mother
84 6 6 Mother
85 4 10 Mother
81 3 14 Father
83 0.5 16 Mother
72 0.5 15 Father
68 0.75 15 Mother
72 0.25 12 Mother
92 2 16 Mother
17.8 7 8 Mother
70 10 3 Mother
60 8 5 Mother
85 1 12 Mother
72 0.5 13 Mother
91 5 1 Mother
53 8 9 Mother

“Apnea-hypopnea index (AHI) and oxyhemoglobin desaturation (SpO,) nadir: data represent wide variation as the baseline studies were conducted at

different time periods and at different sleep laboratories.

As experienced physicians in pediatric sleep medicine, it was
impossible to set aside our preconceived notions regarding
CPAP adherence. As a consequence, we acknowledged these
notions and used them to generate a tentative framework from
which we developed the initial interview questions. This frame-
work led us to explore issues of stress, parenting style, family
structure and organization, behavior and emotional problems,
knowledge about OSAS, and the purpose and benefits of treat-
ment with CPAP. We used these notions to identify and explore
factors that may act as barriers and facilitators of CPAP use.

Details of the study participants are shown in Table 1. Each
participant had been diagnosed with OSAS by polysomnography.
All participants had been prescribed CPAP therapy as part of their
usual care for at least one month prior to recruitment. Details of
how long the study participants had been prescribed CPAP are
shown in Table 1. Participants were purposively recruited across
the spectrum of adherence. We also included a caregiver for each
adolescent in the study, defined as a parent, relative, or other adult
with the responsibility of caring for the adolescent. Exclusion
criteria included non-English speakers, developmental delays,
and the presence of another severe chronic medical condition.

Approval was obtained from the Children’s Hospital of
Philadelphia Institutional Review Board. Parental/guardian
informed consent was obtained, as well as child assent for those
younger than 18 years of age. Participants were provided reim-
bursement for their time.

Each individual semi-structured interview was conducted
by one of three interviewers conversant with qualitative
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methodology and interviewing techniques. The approach used
was to ask questions exploring the issues within the framework
developed for the study. The semi-structured nature of the inter-
view was piloted with a related caregiver and adolescent. Their
feedback helped us identify appropriate language and phrases that
would be understood by the participants. Examples of the type
of questions used to explore these issues are shown in Table 2.
By using a semi-structured approach, we ensured that the same
topics were explored with each family; however, the interviewers
had the scope to be responsive to the issues that arose during the
interview and to ask more probing questions. Most interviews
were audio recorded, transcribed verbatim, and reviewed by the
interviewer for accuracy. Three interviewees refused to have their
interviews audio recorded, so notes were taken instead. In addi-
tion, the interviewers took field notes and noted general impres-
sions for each interview, which were used in the analysis process.
The mean time for interviews was 30 minutes.

The decision to use modified grounded theory for the
analysis'® was made because the framework was created using
the researchers’ experience and the analysis was inevitably
influenced by this experience. Five of the authors read the tran-
scribed text and looked for the factors that had been previously
identified as being potentially relevant to CPAP use, as well as
allowing other factors to emerge. The authors were conscious
of'aneed to understand the meaning of the responses within the
context provided by the participants. In order to facilitate this
understanding, interim analyses were informally conducted by
the lead investigator and the interviewers after each interview



which allowed for the identification of themes to explore in
depth in subsequent interviews. We decided to invite for inter-
view all eligible families who attended the sleep center during
the study period until we reached saturation (where no new
themes were emerging). In order that all the coders had a
shared understanding of the concept and context that under-
pinned each code, we developed what we termed a “codebook™
to help insure the integrity and reliability of the coding. Each
transcript was independently coded by the 5 authors using
NVivo 9.0 software (Doncaster, Victoria), and 85% agreement
was found among the coders. Remaining differences in coding
were discussed and resolved among the coders. Two authors
then refined the factors and categories and created themes
and theories (Table 3). These revised themes and theories
were reviewed and validated by one of the 5 original coders.
Records were kept that demonstrate an audit trail of the data
processing and reveal how the theories emerged from the data.

Objective adherence data from the previous month was
obtained from the adolescents’ CPAP machines using Encore
Pro2 software (Phillips Respironics, Murraysville, PA). In
order to explore potential differences between adolescent users,
participants were divided into those with high use, low use, and
no use based on tertiles of number of minutes used per night.
The adherence data was downloaded at the end of the interview
and independently reviewed with the adolescent and caregiver,
and used to further explore adherence.

RESULTS

Using the departmental CPAP database, 36 families with
adolescents who met the eligibility criteria during the study
period were approached. 28 (78%) agreed to participate. Seven
of these did not come to their study appointments, and thus,
21 adolescents (including one set of twins) were enrolled along
with 20 caregivers. Mean CPAP use was 381 + 80 (SD) (range
213-468) min/night for adolescents with high use (n = 7),
30 + 24 (range 8-65) min/night for adolescents with low use
(n =7), and zero min/night for adolescents with no use (n = 7).

By comparing adolescents with high, low, and no use, we
identified factors associated with CPAP adherence that differen-
tiated use in the groups. This led us to create 4 theories of CPAP
use. We postulate that each of the following factors has an effect
on CPAP adherence: (1) The extent and nature of structure in
the home and family, (2) style of communication between care-
givers and adolescents, (3) social reactions and attitudes, and
(4) adolescent perception of benefits. Exemplar quotes for each
theme can be found in Tables 4-7.

The Extent and Nature of Structure in the Home/Family
Affects CPAP Adherence (Table 4)

Family Organization and Structure

Adolescents with high use described having a stable family
structure. Their caregivers were able to organize routines that
incorporated CPAP use into their daily lives. When problems
occurred, the caregivers were able to identify the issues and
work to resolve them, sometimes in creative ways. For example,
one participant described how family meetings were used to
address concerns.

Investigating Reasons for CPAP Adherence in Adolescents

Table 2—Examples of semi-structured interview questions
for adolescents
1) Who all lives at home? What things are most important to you in your
life?
2) Tell me a little about your relationship with your caregiver. Give me an
example.

3) Who else besides your family knows you use CPAP? How do you feel
about them knowing this?

4) How do you feel when you wear your mask? If you could change your
mask or machine in any way, what would you do?

5) What was it like using CPAP at the beginning? How has that changed
from now?

6) Is your caregiver around at bedtime? Does he/she check/remind you
to use CPAP? How does that affect your relationship with him/her?

7) What kinds of things does your family do to stay healthy?

8) What determines whether you wear or not wear your CPAP machine
at night?

9) What is your sleeping pattern like with and without using CPAP? How
do you feel after the nights you wear it?

10) Tell me about the causes of stress in your life. Does your having to
use CPAP play any role in them?

Routine

Adolescents with low and no use described a lack of stability
in their family life, and unsuccessful attempts by their caregivers
to incorporate CPAP use into their daily lives. For example, a
caregiver felt challenged to create a better nighttime routine to
enable her daughter to use her CPAP machine.

Adolescents with high use demonstrated an awareness or
knowledge of what is needed for nightly CPAP use. Clearly,
having CPAP incorporated into nighttime routines means it
is less likely to be forgotten. Adolescents with low or no use
described not wanting to use their CPAP machines and deliber-
ately forgetting to use them at night.

Style of Communication between Caregivers and
Adolescents Affects CPAP Adherence (Table 5)

Communication

Communication methods about CPAP differed between
adolescents with high versus low and no use and their care-
givers. Adolescents with high use were not disquicted by their
caregivers’ reminders to use CPAP. These reminders were
appreciated by them and found to be helpful. Consistency was
identified as being important by participant 11, who divided her
time between different parental homes.

Adolescents with low and no use described that yelling by
their caregivers would decrease their motivation for use. They
felt that this showed that their caregivers did not understand
how difficult it was for the adolescents to use CPAP.

Parenting Style

The caregivers of adolescents with high use described
an authoritative parenting style, e.g. explaining why it was
important to use CPAP and then giving their adolescents
the choice whether to use it or not. Four of 7 of the adoles-
cents with high use have been using the device since they
were much younger, less than 10 years old, and are currently
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Table 3—Development of coding, themes, and theories from the initial theories

Parenting style

Initial theory Initial coding categories Themes Grounded theory
Organization Problem solving Family Organization and Structure | The Extentand Nature of Structure
Family val in the Home/Family Affects CPAP
amily values Adherence
Family chaos structure
Forgetting or laziness
Broken equipment
Being accustomed to CPAP Routine
Routine
Communication Nagging/fighting Communication Style of Communication between
Trust " Caregivers and Adolescents Affects
fust or respec Motivation and Adherence
Modeling Parenting Style

Rebellion/invulnerability

Desire to please

Health awareness or beliefs

Behavior/emotional problems

Shame

Family health beliefs and practices

Desire to Please/Self Respect

Caregiver or adolescent stress

Stress

Social Reactions and Attitudes
Affect CPAP Adherence

Fear

Benefits or deterrents

Understanding importance of CPAP

Fear of Consequences to Health
with No Use

Physical or psychological need

Benefits of CPAP

Adolescent Perceptions of Benefits
Affects Motivation for CPAP Use

Adverse side effects of CPAP

Daytime sleepiness

Night time sleep issues

Mood/energy

School performance

using it and cleaning it largely without parental supervision
(Table 1).

By contrast, the caregivers of the adolescents with low
and no use exemplified an authoritarian parenting style. The
quote from the mother of participant 1 typifies this style in her
response to asking about strategies used to encourage adher-
ence. Since 13/14 of these adolescents were prescribed CPAP
at an older age (> age 10; Table 1), they were initially trusted
to use CPAP independently. When caregivers discovered that
they had not been using it, caregivers tried to facilitate use
by punishment and threats. These scenarios rarely resulted in
the adolescent exhibiting the desired behaviors. Indeed, these
punishments and threats appeared to have the opposite effect.

Social Reactions and Attitudes Affect CPAP Adherence
(Table 6)

Desire to Please/Self-Respect
Within the theme of social reactions and attitudes that affect
CPAP adherence, was a sub-theme of desire to please which
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seemed closely linked to the notion of self-respect. Adoles-
cents with high use revealed an awareness of their caregivers’
concerns about their health and the consequences of having
sleep apnea. They expressed a desire to alleviate their care-
givers’ anxiety by using CPAP.

Rebellious attitudes were noted by the caregivers of the
participants with low or no use. Parental promotion of CPAP
use can become an issue of contention. Within our partici-
pants, we found that teenagers who described rebellious atti-
tudes tended to be lower users. Adolescents with low and
no use were influenced by their peers’ knowledge of them
having a CPAP machine. These users appeared to be ashamed
about having to use CPAP and expressed wanting to be like
peers. Their desire to conform to peer norms was also noted
by caregivers.

Some participants did not express any need to use CPAP. A
sub-theme of invulnerability was related to the theme of adoles-
cent perception of benefits affects motivation. This feeling of
invulnerability in the adolescents was recognized by their care-
givers too.
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Table 4—Relationship between quotes, themes and theory: the extent and nature of structure in the home/family affects CPAP

adherence
Themes High user quotes Low user quotes Non user quotes
Family Mother of Participant 18: “... this is our Participant 3: “It’s not Participant 11: “It was probably laziness or just
Organization | routine...take everything and shut all the lights | really a schedule, it’s just | forgetfulness, or, I'd be sleeping at my friends’ houses

and Structure

out completely. Put the machine on.”

Participant 8: “...Sometimes I'd be watching TV
and just fall asleep...she’ll come in and check
and then she’ll probably...if she see that | don’t
haveiton..”

Participant 9: “His mask is broken and they
were supposed to order it, but they never did.
So | taped it up the last couple nights.”

Participant 8: “she’ll probably have a talk

with everybody and stuff like that. There will
probably be a family meeting or something like
that, everybody telling me that | should use it
and stuff like that, so, or something like that.”

like whenever...I can be
very, uh... nocturnal, and
like, want to sleep all day
and stay up all night.”

Participant 5: [l use it]
more on the weekdays
because I live at my
mom’s house.”

for extended periods of time and purposely forget my
machine so | didn’t have to use it at their house.”

Participant 14: “I start getting on it again, but once them
pieces start missing | kinda was like forget it.”

Participant 6: “Actually that was last when I used
it probably when | lived with my dad. He was very
consistent, more so than my mom was.”

Mother of Participant 1: “She wants to sit and watch TV.
‘No, because you got the same TV in your room...get

in your bed and get comfortable. When you start falling
asleep put the mask on, ...I'll come in there and cut your
TV off or your brother will cut your TV off.” She still won’t
doit”

Participant 16: “Because sometimes | do forget to put it
on or | just fall asleep or | don’t wanna put it on that night,
so I don’t put it on. [Also], the weekends to me is like a
break from school and stuff, so I just don’t wear it.”

Routine Participant 8: “Like, the more you do something | Participant 4: “...Like | Participant 16:"So when | stay up late...I don’t go to
the more your body get used to doin’ it, so, I'm | might like, | might have sleep until like 4:00... | really didn’t get that much sleep
...used to wearin’ it and | remember more that | | everything set up or so | wouldn’t have no point in putting it on“
got to put on...my mask when | go to sleep.” something and I'm, | start
watching TV and just fall | Participant 6: “/ didn’t bring it and her mom asked me
Participant 10: “...When | get tired | either go to | asleep and forget about | why I didn’t bring it and | was like, “I just didn’t feel like it.”
sleep by myself or | put the mask on...because | putting it on...even when | But | usually do bring it to my friends’ house if 've been
I know I'll go to sleep faster.” it’s right there...” using it, I bring it, but, recently, | haven’t used it...at all...”
Participant 10: “...I put it on when | watch Participant 13: “/ feel kind
TV because if | watch TV | fall asleep. The of annoying. Because I'm
machine is on while I'm watching TV. | never not used to sleeping with
slept without my mask.” something on my face.”
Stress adverse side effects they suffered. However, adolescents with

Stress within a family was linked to CPAP use. High use
appeared to decrease stress. While adolescents with low and
no use did not perceive lack of CPAP adherence to be an issue
related to stress, adolescents’ lack of use was seen as a factor in
increasing the stress in the lives of the caregivers.

Adolescent Perception of Benefits Affects Motivation
for CPAP Adherence (Table 7)

Fear of Consequences to Health with No Use

Adolescents with high use seemed to be motivated by fear
of the consequences of not using CPAP. Adolescents with low
and no use appeared indifferent to the knowledge of the conse-
quences of not using CPAP. They expressed indifference about
their lack of use being detrimental to their health.

Benefits of CPAP
Adolescents with high use consistently described receiving
benefits from CPAP use. They appeared to be untroubled by the

low and no use were more variable in noticing benefits from
CPAP, which may have been due to inconsistent use. They
complained about discomfort and saw this as a reason for disuse.

Review of CPAP Downloads with Participants

In adolescents with low and no use, being shown evidence of
their lack of use provoked surprise. The low use participants were
especially astonished about their lack of use. Their expressions
showed a belief that they thought they had been using their CPAP
machines more. Participant 12 said, “/ like I had the machine set
up ...So I guess [ was using it and I take it off when I was asleep.”
Participant 15 said, “/ usually would think that I would have it on
long, but then I see it don 't look like I have it on that long at all.”

Caregivers expressed surprise and concern when presented
with the evidence of low or no use. The mother of participant
13 responded that she thought her daughter was using her CPAP
machine most nights. After seeing the download of her daugh-
ter’s CPAP use during the past month, she said “She has to use
it more, ...I’'m gonna stay on top of it.”

Journal of Clinical Sleep Medicine, Vol. 9, No. 12, 2013
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Table 5—Relationship between quotes, themes and theory: the style of communication between caregivers and adolescents
affects CPAP adherence

Themes

High user quotes

Low user quotes

Non user quotes

Parenting Style

Mother of Participant 18: I tell him or remind
him of the consequences and let it go, and let
him make the choice.”

Participant 18: “Like she’ll come in and make
sure I have it on...if...I'm ready to go to sleep,
she just reminds me to make sure that | put it
on. I think it’s helpful because it shows that she
cares.”

Mother of Participant 18: “Don't force it. Let it
be their decision...You want to nudge, but just
to hammer it wouldn’t be a good idea, because
what will happen is they won'’t do it at all.”

Father of Participant
9: “I'told him, he
had to use it every
night or else | take...
his PlayStation 3.

It works good, but
except middle of the
night... the mask
always off of his face
and he say he don't
know.”

Mother of Participant 1: ““You can’t go out for the
weekend'...that don’t work. So | feel like sometimes she
don’t care and she don’t care what nobody say...”

Communication

Participant 19: “Sometimes — she will come
in and tell me “make sure you put your mask
on”... I tell her “I will” but sometimes she don’t
tell me because she knows | put it on.”

Participant 18: “/ think she understands that |
forget. She’s trying to help me get in the mind
frame of making sure that | don'’t forget. So it's
like I think she does understand, but she wants
to help me so that way | don’t keep forgetting.”

Participant 9: “...I do
putiton. I just don’t
know how it ends

up off me...I don’t
remember taking it
off. When | don’t use
it, they yell at me.”

Participant 1: “Like yelling at me and stuff like that just to
put it on.. just tell me...don’t yell at me.”

Participant 16: “Because she’ll tell me to put my mask on,
but then when I don’t put it on she’ll holler at me or say go
put my mask on. But when | tell her that it leaves marks
on my face or something like that, she says well you have
fo put it on and | just don’t want to. She don't...she’s not
aware of it, that | don’t want to.”

Participant 11: “My dad said ‘If you don’t use that damn
machine I'm gonna ground you'.... He would drill it into
my head and every night he'd call me because he’d be
at work...I'd be like ‘alright, bye'...And then I'd just fall
asleep...He was very consistent, more so than my mom
was...”

Participant 16: “when | don’t put it on she’ll holler at me...
But when [ tell her that it leaves marks on my face...she
says well you have to put it on and | just don’t want to.
She’s...not aware of it, that | don’t want to.”

Mother of Participant 1: “Punishment. Taking away things
from her...you can’t spend the night out...I done tried

to punish her...that don’t work. ‘You can’t go out for the
weekend'...that don’t work. So | feel like sometimes she
don’t care...and | done punished her...it just don’t work.”

DISCUSSION

Little is known about the perspectives of adolescent CPAP
users and their caregivers. This is important as adherence
in this age group is often poor. Gaining these insights may
be of benefit to clinicians in identifying factors to explore
with adolescent patients and their families to facilitate
optimal use.

The Extent and Nature of Structure in the Home/Family
Affects CPAP Adherence

Adolescents may have difficulty adhering to treatment
regimens devised by health professionals and parents because
of poorly developed abstract thinking. This problem may
manifest as a poor ability to plan and prepare for different
situations using abstract concepts'’; therefore, family orga-
nization is key. Bender found in a quantitative study that
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non-adherence, to B-agonists and corticosteroids in 24 asth-
matic children, increased with the level of disorganization
or dysfunction within the family."® Our qualitative results
support this conclusion with CPAP adherence: for families
of adolescents with high use, CPAP use was considered an
important family priority by both the caregivers and the
adolescents. Also, households with an adolescent with high
use maintained an organized structure for managing CPAP
use, e.g., caregiver present at bedtime and facilitating the
adolescents using CPAP away from home.

Youth with behavior problems are especially at risk for poor
adherence. According to family process theories, behaviorally
disordered youth tend to lack routines in their lives, which is
hypothesized to compromise their compliance with a daily,
multifaceted treatment regimen.'" Greening found it is impor-
tant that clinicians help families recognize the critical aspects
of the child’s medical regimen and to integrate the treatment
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Table 6—Relationship between quotes, themes and theory: social reactions and attitudes affect CPAP adherence

Participant 18: “No. I actually think it will
decrease it because it's like a good night’s
sleep with help everything go flower, smoother
| wake up in the morning, I'm refreshed...I don’t
feel like I've been working in my sleep. | just
feel good when | wake up.”

with you to wear it, when
you go to college who is
going to fight with you to
wear it? So you probably
won't wear it. So that is a
very big stressor for me.”

Participant 9: “/ just feel
more stressful, like, ever
since | started using it...
it makes me kind of more
mad...Like when | use
the machine...i just wake
up in like a bad mood,
like I'm lost.”

Themes High user quotes Low user quotes Non user quotes
Desire to Mother of Participant 8: “/ think she [mother] Participant 9: “I/ don't Participant 1: “/ just end up not wearing it because she
Please/Self | understands it more than | do...why it is know. [ just didn’t feel like | [mother] just irritates...when | get mad, | just want to go
Respect important to wear it, so... | just use it and she’s | wearing it” to sleep.”
happy; I'm happy, so, we're all happy.”
Participant 12: “When | Participant 16: “...sometimes | do forget to put it on or |
Participant 18: “...from what | understand it first got it, I really didn’t | just fall asleep or | don’t wanna put it on that night...I just
does, it'll help me be alive longer, it'll help me like using it. So | guess was being stubborn...so | don’t put it on.”
with my health. So it'll contribute more to my that’s why | wasn't really
life and my family and things." using it Participant 11: “I'd be sleeping at my friends’ houses for
extended periods of time and purposefully forget my
Participant 8: “Sometimes | stop breathing at machine.”
night, and | really scared her, and | don't like
my mom being scared and upset and stuff...so Mother of Participant 4: “He’s always been very negative
| started using it.” with it. ...He doesn’t want to use anything that alters him
from being normal.”
Participant 4: “‘You know you’re gasping for air. Put the
mask on!" She won’t do it. She just don’t wear it. It’s like
to me she don’t care.”
Stress Participant 8: “I'm used to it now, so it doesn’t Mother of Participant 15: | Mother of Participant 1: “It’s really a problem, and | know
really stress me out or make me upset or “If you're at home with me | if she’d wear that mask she’d get a good night rest...
anything.” now and I have to fight it’s just a task...because she don’t get enough rest. She

»

won’t wear the mask...it'’s depressing and I cry a lot

Mother of Participant 1: “And when she don’t wear it, she
wets the bed. When she do wear it, she don’t pee the
bed...It bothers me. It’s a big issue to me.”

plan into the child’s and family’s current routine activities.”® If a
routine does not exist, it may be beneficial for the clinical team
to facilitate the development of a routine with the family that
incorporates CPAP.

Style of Communication between Caregivers and
Adolescents Affects CPAP Adherence

Starting in early adolescence, parents and adolescents begin
to have less interactions and spend less time together outside the
home than they did previously and children’s conformity to their
peers peaks, reflecting the importance of social acceptance.?!
This distancing in parent-adolescent relations has a functional
value for adolescents in that it fosters their independence,
prompts them to try more things on their own, and develops
their sense of efficacy.”? Caregivers may view their adolescents
as emerging adults and may expect their adolescent to use CPAP
independently without support and supervision. Of note, most
high users initiated CPAP during childhood rather than adoles-
cence, when their parents may have played a more active role.

Parenting style can contribute to adolescent adherence
patterns. Family environments that encourage autonomy
and the early adolescent’s role in family decision making are

associated with self-esteem, self-reliance, satisfaction with
school and student-teacher relations, positive school adjust-
ment, and advanced moral reasoning.”® Recognizing the
emerging adult autonomy of an adolescent is a factor that can
contribute to optimal use by encouraging a sense of self-respect
and self-discipline and fostering mature and responsible health
decision-making. Conversely, a parenting style that is coer-
cive, authoritarian, and not attuned to the adolescent’s need for
autonomy and input is associated with self-consciousness and
lowered self-esteem which can have negative implications for
CPAP adherence.

Research from several investigators®2’ suggests that adoles-
cents’ relationships with their parents can be also be stressful
during early and middle adolescence due to developmental
changes. This stress is often focused on issues of control and
autonomy within the family, which are renegotiated during this
developmental period. Ideally, the renegotiation process would
be a smooth transition for both adolescents and parents, but
as children mature and take more responsibility for their own
lives; it is not easy for parents to determine the optimal level
of autonomy versus control. According to the stage-environ-
ment fit perspective, one would predict strained relationships
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Table 7—Relationship between quotes, themes and theory: adolescent perception of benefits affects motivation for CPAP

adherence
Themes High user quotes Low user quotes Non user quotes
Fear of Participant 18: “It actually motivates me Participant 12: “/ just Participant 6: “Eventually, I'll just be tired, | guess. | don’t
Consequences | because | think it’s scary that | stop breathing | didn’t like using it. So I, | | really know. | haven't really thought about that [laughs]...
to Health with | at night and that I could not wake up in the didn’t know how serious | if [my doctor did tell me what would happen] | wasn'’t
No Use morning if | don’t have the machine on...So it was.” paying attention. My mom probably knows.”
that is motivation to me, because the fact that
I would like to stay alive. So that's definitely Participant 15: “/ don’t Mother of Participant 4: “He wants to hide it [CPAP].
motivation.” think anything would He doesn’t want to use it. | find it all over the house
happen to my health.” disassembled. If you put it on him and you leave the
Participant 10: “...if | go to sleep and | don’t room he takes it off. He’s.. just totally non-compliant with
have it on | go into a deep sleep and | stop it”
breathing, And then | wake up...My mask is
uncomfortable, but | can’t sleep with it off. |
can't take it off and go to sleep.”
Participant 19 “Because it helps me stay alive
when | sleep so | won’t die in my sleep.”
Benefits of Participant 18: “It actually motivates me Participant 9: I feel the Participant 4: “I feel that I'm breathing better without it.
CPAP because I think it’s scary that | stop breathing | same as without the My mother said | need it. | feel normal. | feel okay when |
at night and that | could not wake up in the mask.” wake up in the morning... [without CPAP]”
morning if | don’t have the machine on...So
that is motivation to me, because the fact that | Participant 3: “.../ was Participant 12: “...1 just be like, probably don’t really need
I would like to stay alive. So that’s definitely | told that if | wear it now | | it. But...when | started coming back for appointments
motivation.” won't have to later...that | and they saw | wasn'’t using it, then really they told me
motivated me to wear it like I really, really need it.”
Participant 10: “...if  go to sleep and I don’t | for a while, but, lately...
have it on I go into a deep sleep and | stop it’s annoying.” Participant 6: “I don’t pay attention because I don't like
breathing, And then | wake up...My mask is doing school work so it’s kind of just like either way I'm
uncomfortable, but | can’t sleep with it off. | Participant 13: “To me it's | like, ‘I don’t want to move. | just want to lay here.”
can't take it off and go to sleep.” Just all the same.”
Participant 14: “I think I'd be the same, because | never
feel myself stop breathing...”

wherever there is a poor fit between the child’s desire for
increasing autonomy and the opportunities for independence
and autonomy provided by the child’s parents.*

Monaghan found that an authoritative parenting style was
associated with significantly less parenting stress than authori-
tarian or permissive parenting styles.?” In our study, an authori-
tative parenting style was more common among caregivers of
adolescents with high use and an authoritarian style was more
likely to be demonstrated by caregivers of no and low use
adolescents. Our findings were consistent with studies of other
treatment regimens which found that caregivers with an author-
itative parenting style were associated with improved treatment
adherence.’*3? For adolescents with low and no use, there were
some caregivers who would try to assist with using CPAP, but
their authoritarian parenting style led them to have expecta-
tions that were unrealistic resulting in little or no CPAP use.
This phenomenon has described in the literature as “Miscarried
Helping.”** DiMatteo also found that social support from caring
family members, family cohesiveness, and positive family
interaction patterns strongly affect adherence. Conversely,
family conflict and negative feelings in the family can serve as
powerful factors related to non-adherence, as well as by being
upsetting and stressful.** Effective communication is important
in the parental promotion of CPAP adherence.

Offering occasional reminders and checking on adolescents
at bedtime as a means of encouraging the establishment of
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CPAP into their routines seems to promote adherence. Berating
or nagging appeared to have the opposite effect than intended.

There was a difference in the age CPAP was prescribed
between the high users and low and no users (Table 1). We
believe this shows the difficulty of introducing CPAP in the
adolescent age group. Introducing CPAP prior to adolescence,
when children’s behaviors are more malleable and parents have
greater influence and control,® is likely to be less challenging,
although can still take time for the child to become accustomed
to using the mask and machine. When CPAP is prescribed at a
younger age, there is a longer opportunity for it to become a
routine part of the adolescent’s life and the patient may have a
better sense of the benefits of use. Introducing CPAP use during
adolescence may be especially challenging because of rebellion
and emerging autonomy, as discussed below.

Social Reactions and Attitudes Affect CPAP Adherence
Concerns about health contributed to stress levels in partici-
pants’ families. Although high stress levels in the families of
low and no users may not have been entirely attributable to
poor adherence, poor CPAP use was a cause of stress for the
caregivers. Becoming aware of family stressors is important so
that the health care providers consider the social situation of
the families to begin the conversation that despite having other
stresses how can they best support the family in using CPAP
and making its use a priority. The way CPAP is initiated may be



important to facilitate adherence. Adding CPAP to a family that
is already coping with significant stressors may only magnify
stress in the household and impede actual use of CPAP.

Some high users attributed the reasons for their regular use
of CPAP to a desire to please their caregivers. They expressed
concern about their parents’ anxiety about their OSAS and did
not want to upset them. They seemed to have a greater sense of
self-worth than the low and no users and had a sense of respon-
sibility for their own and their parents’ well-being. Encouraging
self-respect and fostering a sense of responsibility would appear
to be a helpful strategy for increasing adherence.

The participant-caregiver relationship also appeared to play
a role in adherence. Within the high users, most participants
described cohesive family relationships. Although a close rela-
tionship with the parent facilitates adherence in young adoles-
cents, if the parent is overprotective, it may prove challenging
for the adolescent to achieve autonomy and assume responsi-
bility for their CPAP use. Overprotection has been shown to
cause social isolation and interfere with the development of
individual ability for self-care.*

A normal facet of adolescence is to rebel against authority
and to challenge limits set by family caregivers. One of
the main tasks of adolescence is to become an autonomous
individual. The drive for autonomy stems from biological
processes marking the transition to a more adult role (puberty
and increasing cognitive maturity) and from shifts in social
roles and expectations. As adolescents become physically
mature, they begin to question family rules and roles, leading
to conflicts.?! CPAP use provides an opportunity for rebellion.
While adolescents may rebel against parental and adult societal
expectations, they want to conform to peer norms.

Another aspect of the developmental process is a feeling of
invulnerability. Adolescents possess little ability to appreciate
consequences of current life style decisions and actions. They
see themselves as being invulnerable, a notion that has been
described in the literature as being “bullet proof.”'” This notion
is linked to the adolescent perceptions of the benefits of CPAP.

Adolescent Perception of Benefits Affect Motivation for
CPAP Adherence

Less daytime sleepiness, sleeping better, having more
energy, improved school performance, and decrease in enuresis
were some of the benefits associated with adolescent CPAP
adherence. Caregivers and adolescents of the low and no CPAP
use groups reported more subtle benefits from using CPAP than
their high use counterparts. Some of the adolescents with high
use described having a physical or psychological need for using
CPAP, e.g., believing it was what made them fall asleep or
reporting they would wake up choking and gasping if they fell
asleep without using it. Having an understanding of the impor-
tance of using CPAP was associated with high use, which high-
lights the need for healthcare providers to educate CPAP users
and their families as fully as possible about the purpose and
benefits of CPAP, as well as the physical and neurobehavioral
consequences of untreated OSAS.

Discomfort with using CPAP was described by all the
adolescents, but only adolescents in the low and no use groups
described this as a significant barrier to adherence. Nasal
congestion, skin irritation, a poor mask fit, and intolerance to air
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pressure are all well-known side effects of CPAP use that were
mentioned by all the adolescents. As part of the educational initi-
ation processes for CPAP, it is essential to provide anticipatory
guidance about the potential complications of CPAP. Further,
it is important for clinicians to explain that potential remedies
exist for these complications and that the family should contact
the medical team if the adolescent experiences any of the side
effects. While some of these complications may improve with
increased use of CPAP, others may be addressed by the health
care team (e.g., mask fit, chronic nasal congestion, skin irri-
tation). Identifying potential barriers and providing support to
problem solve barriers may facilitate adherence.

As previously discussed, some adolescents are non-adherent
because of a feeling of invulnerability; however, the adoles-
cents with high use described fear as a motivator for adherence.
They expressed being afraid of the consequences of not using
CPAP (e.g. death, not being able to breathe, adverse effects on
their hearts). Bond et al.’s Health Belief Model predicted that
the benefits-costs and cues constructs were related to compli-
ance if benefits were high and costs were low. The greatest
compliance was achieved with low perceived threat and high
perceived benefits-costs. Our findings fit this model. High use
adolescents expressed knowledge of fear of consequences, or
high threat, for lack of use and had a perception of high benefits
and low cost regarding their CPAP use. Adolescents with low
or no use perceived low benefit, high cost, and high threat, but
the level of threat was not adequate motivation to overcome the
high cost of use which may be linked to the adolescent percep-
tion of invulnerability.*

Strengths and Limitations

This was a small study and as is the case with qualitative
research, the findings do not presume to be generalizable. Rather,
we have generated grounded theories that we offer for further
exploration and evaluation. Nonetheless, we feel that these theories
merit consideration by clinicians in helping families develop strat-
egies that will promote CPAP use. Despite purposively sampling
across the spectrum of adherence, we do recognize it was not
demographically representative, and the population was primarily
inner city families. Following the analysis, it became apparent
there was a difference in the age at which CPAP was prescribed
for the high users (Table 1); ideally, we should have also purpo-
sively recruited more high users who started CPAP during adoles-
cence and additional low and no users who were prescribed CPAP
at a younger age in order to represent a broader range of experi-
ence using CPAP in adolescence. Another potential weakness that
is common to all studies involving interviewing was self-selection
of participants, which could create volunteer bias in our sample.
There is a risk that participants will offer responses that they feel
are desired by the interviewer. We attempted to minimize this risk
by carrying out the interviews in a non-judgmental and open way
and by emphasizing that there were no right or wrong answers and
that the interviewer was genuinely interested in the participants’
experiences and opinions.

Our findings were strengthened by the use of objective
adherence data facilitating an open discussion about actual
use. Objective measurement of adherence is less prone to bias,
owing to the tendency of parents and children to overestimate
adherence on self-report.’
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CONCLUSION

Adherence to medical regimens in adolescents has long been
recognized as problematic. For sleep clinicians, CPAP adher-
ence in adolescents has been a concern that is likely to grow
due to the current obesity epidemic and an increase in referrals
to sleep specialists of adolescents with OSAS. Understanding
the adolescent and family experience of using CPAP may be
the key to developing more effective mechanisms to promote
adherence. Issues that need to be considered are parenting
style, family dynamics, and communication. Health education,
combined with family involvement in developing strategies that
facilitate CPAP use within their family context, are important
components of promoting adherence. Since many adolescents
appear reluctant to make their peers aware of their CPAP use,
peer support groups may help promote adherence. All support
strategies need to take into account the developmental process
of adolescence and should be tailored to the individual and his
or her family.
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