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Summuary

As advances ‘n th= c~.e of i".dividuals with cystic fibrosis (CF) have resulted in improved
survival, thera yeutic re,amens for treatment of CF hav< veconue increasingly complex. This high
treatment br-den prses challensez > chronic dise.se se'Suacager 1ent, particularly amongst
adolescent: . Tr.¢ aim of tius qualit~*;ve study we s to anderstan | th : barriers and facilitators of
adherence to c*.onic CF th.crapies as perceived tv aac!=<zcats wich CF and their parents. In a
series of struc‘ured” interviews with 18 youth and thei- nare (s we =i lored issues related to daily
routines, youth and narental roles regarding chronic thera=;, and mct. ‘ators for adherence. All
interviews were wudid-recorded ar2 coded for themes and »auerns. 1.epc rted barriers to adherence
included time pre.oures. ~uinpeting z.iorities, heightened awareness ~ I u1: ease trajectory, privacy
concerns, and lack of perce’, cd consequences from non-adb<.e¢nce. Idenu:ed facilitators for
adherence included 1 ecog nizing the imr=.ance of therapi=s. #Zveloping troi g relationships with
care teams, establishi1g su.ietzoa routines, and focusing on shifti=g respor ibilities from a parent
to their adolescent chilc. The the+.cs uncovered by these int *rviews Zaentity are s for intervention
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and support by clinical programs seeking to imnrave adherence and self 2.anag sment strategies
for adolescents with CF F :diatr Pulmonol.

Keywords

cystic fibrosis; adolescents; adi eren-¢

Introduction

As the predicted survival of individuals with <, stic 1'brosis (C17) increzses to almc st 40
years,! the challenges of CF self-m»+-.gement ',0 increase due 1 the ~.nplex..y of the
daily therapeutic regimen an.: the develupmental ~hanges in the patie .t prpulation. Ctandard
preventive clinical strategies a. CF cars centers are to in.‘iate early th-.rapies it lite ofizn as
a series of incremental and chronic-.ily arpued therap’es, ¢ ach desigied .o eifec' «.nal’
changes in the trajectory of lung finct on.2 CF therefo e p12sents an 1'lness nodel .. which
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adolescents mus* = 2intll, au wereasingly difficult and time-consuming regimen every day
ror lit >, without Heine able “2 Loo 1 .medi-.e benefit.

Adi erer ce to the daily rc gimen is .« complex issue for individuals with CF and their
clinicians Medications (or CF are often tim<-consuming to administer, and it is estimated
that basic - *commenc ed *.ierapies {iunaled ar*.viotics, inhaled mucolytics, chest
physischera y, as well as Lial vitamins and pancreatic enzyme supplements) entail almost 2
F.,day . properly comp'et=.” * Such treatment 2. 1plexity is an important barrier to
adk.crence to therapy. Prior research « n acuerence i*. CF has identified that adherence rates
vare Lot con treatments, with Yigner ratee o1 adhererce with oral medications, lower rates
with nek2112 (§dierapy and pancriatc enzvr s and the lowest rates with vitamin therapy,

dietary changes, exercise and physi=:ierapy.” ! rcor a'herence has been shown to be
12
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nredictive ~f---c2  sutcomes 11cluding nc spit.lizativon a1 d pulmonary exacerbations.

C.7 lur g disruse of.en progresses during ado '<.cence, so the need to maintain prescribed
reg. met., incrrases at a very time of life when :-zu*h are vulnerable from a developmental
per-pective. During this »eriod, adolesc~uts face ey ci.allenges of education and vocation
hat »-¢ foundatiLual to the ir sense of  elf, and both 1heir medical condition and its
n.anags.uent are I*Lcty to impact their life ~hoice and - elationships with family, caregivers,
and' peere. 1lness perceptions and beliei: are also kzing estvblished during this period.
Stru>gle with parents and caregivers over roles 2= respor- ibilities likely arise during this
time. All «f these challencz, i uence adkh srence b=lavic+s. F nally, adolescence is a time
for preya=.don fr: wansitior tu adult-focuseu medical care, = improving adherence skills
is a key par’ of trar<.uonal care.!3
Although he i nportance ={ adherer- ¢ in CF in ‘lie context o< an i'icreasingly complicated
2 self-managen.~nt in CF have been

o

regimen is videly reported Zow studies of improvir
reported.'* A su.ies ot interventions using behavict mouification strai agies to increase
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caloric intake hae hoor L Ulishieu. -~ ~ M ore recently, studies incorr orating motivational
interviewing an{ nrohlem-~21, i.g “ato CT clinics ha ‘e bee iaunched 17 Furthermore, as
many CF care centers 1 nple m~.at pre grams to improve trazsiuos. te: dines for adolescents
with CF, the need for un'erstan”.ng how adherence beh 1vic s 1.mpe <t trans tion and transfer
of care warrants furth_r exp'oration. In order t design a,orunri=*_ interve.itions to improve
adherence among adc le~cents, particularlv n ar. era of inc- cased t~_atmer « cc.uplerrity,
further understanding of facilitator= and barriers .2 adheren.e¢ amorz youth wit', CF is
needed.

This paper presents findings regarding adher.ice to .reatment amnon<; uaolescents vith CF
derived from qualitative research irtrviews wiiiy pairs of adoles ents =~ in CF and their
parents. The interviews were conduct<. as par* =£ 2 larger ongoin,” st..dv .. transitio..al care
from adolescent to adult-focused CF cwce from the perspoctive of adelescets \7ith ”F ind
their parents. The goal of the interv.ews ~vas to identiiv bo ‘h barriers to dhe -en < and
disease self-management while e ami 1ing factors that parr nts and yo.th tel: ¢ oul” inotivate
improvements in self-care.
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Methods
Stud: ~articir~nts

Dur ng & routine visit to the CF rimic at Boston Children's Hospital between November
2009 and May 2011, = convr.uence sam=!c of « dolescents aged 16-21 years and one of their
varents v a: recruited w4 20 ad-icscent-n2~ont pairs consented to participate in a onetime
interview *udy. One ac uiescent-r-rent nair dropped out prior to scheduling their interviews.
Anoth<c pair was not inc'wued in da 2 anilysis Lecc use the adolescent did not complete the
ir.erview. Clinical and demographic nformatior Lu the participants was obtained via a
wwview of the me dical records. the reser.cn studv *u. approved by the Boston Children's
Lluopual Institutional Reviev’ Bouard.
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After concent oo Utained, co1fidertiai, '-hr ‘eleph e 1terviews with a parent and
adolescent war~ cond 1cted separately using inte"view ~ides developed by the authors. The
im>2rvic ws “vere ronducted by Dr. Karen Helier, a co-investigator with no relationship to the
sub, =cts’ clir’cal care, and with extensive evycrience “n conducting qualitative research,
in~din7, two prior in*Z,view studies ir volvir_ auc'esciuts and adults with CF. The
iterview quesaons for f2cased on adoles ents' CF s elf- nanagement, readiness for self-care,
and z.eparatior [ur living with CF as ¢n aac™ ‘Taole 1. The interviews were structured by a
set of ki y questions and probes intended .o enid= un ope~. cHnversation. If the respondent
did 1 ot uderstand a question, or if a question ~7 probe dic at prompt the respondent to
offer . uffiviently detaileZ inforn ation, the utervizwer wa fre: to clarify the question in
order tc solicit = clearer o~ .uore detailed response. The int-. vic ¥s were audio-recorded and
transcribec. The *..erviews with adolescents rane~J n length 1.2m 26 to 78min (mean 53
min). The pare nt interviews r..ged i*om 30 to S1 r.u (mean £ 7 min).

The final in.>rview samr!_ included 18 adolescer<, (10 fem~ics ~nd ? males) ranging in age
from 16 to 21 years, 13 mothers and 5 fathers. At i ume of thel¢ int ;rviews, the median
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age of the adol -scents was 18 years. The werage lung f.uction of lue participants was in the
normal range (.iwu + V1 % pred.cted © 1%, range 3¢—177 %) and {'ic.. ~verage BMI was
21.9 (range 18.7-24.6). Thr.~. parti~pants had CF-relater. diabetcs, a1 8/'8 had been
hospitalized one or more times :n 2010 (ra= o« of hospit liz7 cion: 0- 4 ~arir g the year). Most
of the adolescents (1+/18) ~vere diagnosed witl CF beforc age 5. Almost all of the
adolescents (16/18) 11 -od with two parentz. All « f the adoliscer:, were at 2nding sc: 20l,
with the majority (13/18) in col'-ze. Four v_-e cc llege students v lived with roommates
away from home for par ot the vez.. Most of the » lolescents (17/1¢) also weiaed past-time.

Data Analysis

The interview transcripts we-. analyzed wsing standard qualitativ = re: 2arch Z.cuoas

through an iterative process 0.” Zuding, ".ing both emic codes (based c.1 interv'ew Tue: tions
and research hypotheses) and etic c..des (*.sed on re.sarc.\ subject ¢ nc .ptual irarew orks),
to organize the data into categorie s the. could be retrie 7ed, comparea_ana ini'ed to une
another, and write theoretical met10s. 820 An initi»] set ~f analytic coac: = as develzped by
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the interviewer (KH). As a check ¢ the i clizUinty of 2pplying the codes ar< w0 guide
possible revision of the codes and coac definitiz, 5, thres (uves.igators (K1 Mo, GS) cc 1ed
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the same five p22~7 £l cacu 1 wwo Ite "views (one with a parent and one with an

adole: cent with “F) »sing = o.ciw .nary et of codes and code definitions. There was 75%
luvr-ceder reliability o1 the v2ses fro.n the parent interview and 69% on the adolescent
inte. viev . Through a pro.ess of *.i-person meetings to review transcripts and achieve
conscasus on the codiwg st ture, some <odes were dropped or clarified, and new codes
~vere def.icd and app.ie< as the L.ced arose _ver the course of analyzing the transcripts. A
fina' set of _odes was t! cn applie fo tl.2 transcripts.

Ceed interview transcripts were ent 'red into Atlac ti, a qualitative research database and
enferors piograin. Through a s<condary lew o1 of analvsis, coded interviews were analyzed
within ~=2 5 (55 code catey ories (v 1dentifv Liemes, v hich emerged in multiple interviews.
These themes were discussed by th= ,wudy tear: anc cornsensus on the key themes was
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reached theousl | ries of itertive r=,caich n eeting s. It addition, we compared the

responses of n~=ents : nd adolescents with rspect to t} ~.c themes.20

Results

Durin7, the interv:_ws, the adolescents and parents d scu ;sed self-reported levels of
a’uerer- 1o treatmzut for CF with re: pec” to threc maj « elements of CF self-care: (i) oral
me dicatior, (11) inhaled treatments usii.o nebulizere and inhalers, and (iii) chest physical
ther ypy CPT). All of the adolescents reported ince~.sistency in adherence to treatments
rangig fi ym occasionally <'.ip} ing a med’ ation or t=., .0y te routinely deciding not to
participate at all i» sue or me~. ciements o1 “.catment. Reporic of adherence by the
adolescents " aried d-ending on the type of therapy. T.vo-third= (12/18) of the adolescents
reported b zing usually or mainlv =i erent to o al medi~Zuons ‘rai >ly skipped a medication
or treatme 1t). 11 contrac, o/18 adel<scents acknowledged th.c the - were often or always
non-adhere. t in their nebr!.cer treatments, and 5/1¢ were ofte= ar a, vays non-adherent to
their CPT (incluuing two who did no CPT of any I i~ at the tim of t 1e interview). Among

yduosnuep Joyiny Vd-HIN

parents, 13/18 ~2.J Giav wierr adolescents vere usually or Liways acerent to taking their oral
medications. Hcwarrcr fev o parets sai s their adolexcents were uszz!'v or always adherent
in their nebulizer treatn ents (S/18) ». CPT (9/18). Accors.ag to Mot *he | arents and
adolescents, adherence t nebul’zer treatmer?s and ches ph- sicol tierapy vras the most
difficult.

Key Themes: Adherence Barriers and Far?!..ators

Adolescents and parents dentified ,everal bar.iere to adheren e to .catmem 7 Ta>< 2}
including: (i) Immediate \..ue pressures such as “.y-to-day scl.2d"..e vari<ion or lacl of
stable structure to fit therapies into dail> (outines Cuch time pres-ures m2; cal t2

J

“forgetting” to complete a tre~*.uent; (i) “.wareness of disease tr.jeciory, as = .icred by

one adolescent remarking “li1 > i< snort,” ~.ud continuing on that he did". t want *Z cnen\! it
“hooked up to a machine for 45 mir at a tir.c ; and «noth.r who saic, “T cea’ly lor t dr
anything that takes away from my life”, (iii) Competir g pr orities sut h a. »=i)g too Lusy

with other activities; (iv) Privacy ssui's (reluctance t, rev .al that one he €1 so unwi'’ g to
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do treatments or take medicines in from >f oth2,5; and /v) Lack of perceived cunsequenice.

such as not recognizing the prophylactic value of . nebuli=oa riucolytic t.eatr Lat, or
believing that if one feels fine, one doesn't need *, take medic’.ies or do treatments.
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Analvsis of the »7~!2220..¢ aua parent inte "views also identified several key factors that may
promc te adolesc *nt<’ adherice w -t trem.ument (Table 3). Among these are: (i) Recognizing
tuc imp act on their heal h ar.1 Z¢ syr.ptoms from non-adherence to treatment, which

som >tim s was seen as a spur to sreater adherence; (ii) Developing a caring, trusting, and

mutu. lly : especting reiation<aip with or<'s CF nhysician and team, in which the adolescent

:2els corwic ttable talk v~ hones*!, about th<., life and their adherence to treatment, and feels
und-.stood and support .u 1 their - ffor s to manage the competing priorities in their lives;
aii) Feoling that they we - oeing tre wted like 27 ad.'It by their parents and the CF team,

ir_uding a willingness by parents to >ede contre! and entrust responsibility for their health
w wem. (iv) Ear vy developr:.ut of self: care skills #-..ugh repeated practice and

Zuvvuragement as adolescen © Zemonstrattd their readi1ess to assume responsibility for their

2« wuuieseents that accounts foi the aponnce of the ado'escents' schedules.
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A -ubst of hese .nemes is further describea below with representative qualitative data and
quo es taken Zrom the interviews.

Symptoms a.* a Motivate~ for Adhe.ence

Be*. adolesce~is and parents commen. 2d oun.e 1impar. of symptoms and health status on
adkh=ren -e to treatment. Representative aaviz222.a and zureital quotes on this theme are
showu in Table 4. Some adoles~ents comment< that previous experience of the

consei'uen es of not co.upleting ‘reatments wer: (easons ' or h 2ing adherent to their
medicauons a=.u/or treat~.onts. They said they noticed a 4:Ilerei ce in their depending upon
whether tb sy toris medicines and did their treatr_uts or skinneu ‘hem. For example, one
adolescen saic she was“awr_ck” wa'king to clise i she had n st dc ne her nebulized
treatments ‘n the = s.ining. Or< 18-year-old said that »:cr he had zntten sick and was
hospitalized 1olowinZ 4 summer of “slacking off' on hic «eatme: ts, 1e got a “wake up call”
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and “started to take [adherence t~ +=224;spnt] more seriouslv ” Un the other hand, some
adolescents said' that skipping a medicatio1 once or t vice did ~.ut seem to have an impact on
their health.

However, some parents w.oted *uat feeling i1 t ecause of ski ping me ¥ Catic ns or treatments
was not necessarily . n inc.ative to being a1hei »nt. The mother of an 19 year-old said that
she would have thoug'.c that her daught=:'s PFT ‘est results wruid make »cor aware * n her
own that she needed to do the<: «reatment<, ¢ 1t that didn't work ”

Relationship With the CF Team as . motivator for Adh<.ence

Most adolescents reported having a *usting rel~%.onship with the'r CF rlysiciai. and other
members of the CF team. A {"urd of th~ adolescent< (6/18) reportid tt at th<y woula contact
their CF physician first if they Liad anv juestions about 1reir illness; 17 world sk thel
parent first if they had questions ab sut th-ir CF, and c1ly « few wou d fi st s ek ir.orration
about it from CF or other medical wet sites on the Inte net. Many adc'escen s 1lso <uid they
felt comfortable talking with theit CF ‘eam about th_ir ge ueral life conceins, and th-ught

)duosnuep Joyiny vd-HIN

that their physician and the other te \m mewvers were uole to understand vt their lives
were like and how difficult it was for tuc #= Ldnere te tueir medical regin-..s. Most of i
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adolescents (13/19> 2212 ey wougnt that their CF physician and team understood what it
was ke to be ar. adnlescer* ~..i. < .. Sinuiarly, most parents (13/18) thought that the CF
i sicin and team und >rstc 2@ what 'ite was like for their adolescent with CF.

For t. e adolescents, the major areas of feeli~.z misunderstood focused primarily around

v alancing “he time ne >de”’ to take cure of thei» CF medications and treatments, clinic
appoiuumen: s and hospit-!.,ations with other priorities in their lives (primarily school,
sports, ~ad friends, as w21l =, 1n sor.\e ce ses, livir_ on their own away from their parents).
Ar sther area of misunderstanding ex ressed by sor.e of the adolescents was that the CF
tear -, Lot aly7ays accommeZaung abort wie adolescents' priorities when scheduling
annnint~220, Gue adolesce 1t s2' 2 wnat althewgn he thc ught the CF team understood what it
was like being an adolescent with "7, they ex»zoied hin' to go to appointments “whenever,”
and he conld=ts 30 at because he ha! sct.ool . chedules that he needed to work around. He
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also thoneht th~ team needed to understana “tha* we h>. ¢ our own thoughts on things and
ha re a -easun wh;, we do or do not do things, | guess.” Table 5 illustrates these themes with
rep1 2sentativ. quotes.

Being Treate Li.e an Ad~ic as a M tivator fcr A sherencs

Be*. parents ~7.u adolescents indicatec that .ving adr.escents greater responsibility for their
CF self- zare overall both affected and reficct>2 tie extes. e which the adolescents were
adhe 'ent ‘o treatment. All of the adolescents v ..e taking su..2 or complete responsibility for
their CF sclf-care at th- ume of 1vheir interv ewe. T 1ve state d th 2y were wholly responsible
for CF uecisiri,-makine ~.a self-management of their meZicines and treatments. However,
all of the a toles~onts reported being still depend-.. upon their porents to some extent for
support ol various kinds, in~luaing e notional s 1= uct (18/18) fine ncial support (18/18)
including paying #=. CF care *..ough the parents' insi=zuce (17/12) making medical
appointments “ar the=, (10/18), ordering prescript on re:is (9/1§ , o1 zanizing the
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adolescents' medications (7/1R) ~=d 2= ing them and/or acrz.panv.ng them to medical
appointments (1'/18).

Thirteen parents said th.'y st it acti* ¢ly monitored their 2 tolescen:s’ L1 se. f-care,
particularly their adhere:.ce to .aedicatior, ue ulizer tre itm :nts, 1na P, T)ree parents said
they had backed off emir iing their adole: cemis to take thoir medicine ~. do *heir treatment,
and two said they no iunger monitor the’: adoleszents' CF : elf _are becar_e they ne ‘onger
saw the need to do so. Accordi=z to manv u: ‘he 11terviewed ad-icscents »~d p. rents, seeing
the doctor alone or havii g the dez.or address tew, rather thai the’. parents v cre Laupcrtant
indicators that the CF teaiu was treating the ad~lcscent like an o~uit.

Another factor that adolescents .ud parents .nentioned with rega. d to promotinr~ ~dolescents'
adherence to treatment was tt ¢ de_ ee to *.iuch paren.: sought to wustil’ early hahits o.” CF
self-care in their adolescents and the . gradi~iiy 1o =t go” versus re‘aini«g 1 lct of cor trol
over the adolescents' CF care then selv..s. Parents also indi sated that 2 w lling ness to allow
their adolescent to make and lear1 fro n mistakes ma* alsc be importai.* in 1 ro “.uting th.

)duosnuep Joyiny vd-HIN

adolescents' adherence to self-care
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Shifting Parental Roles D''ri=~z *.dl.covence impact Adherence

As illustrated by .cpic: enta’1ve grutes i Lable 6, parents' willingness to “let go” of close
moitor ing of their chilc's se'Z-care “vas a factor identified as bearing on the ability of

adol 'sce.'ts to manage th_ir car. successfully. Several parents acknowledged that giving
‘espoi ik .ty to their adole.cents for *.oir CF t-eatments and medications was difficult and
even {1’ zntening. One ~.iother, (or examrlg, said that any parent of a child going off to
co'’ege night feel some anxiets, w.ethl v or not the child had a life-threatening disease, but
she i=dicated that this separation anc nec <=,y reli.\nce on the adolescent to adhere to
+.eatment and manage his CF care cumpletelv i..aependently could be especially difficult for
a parent who haa put years 1 effort ..o ensurirs wat their child would have a good quality
ot life for as long as possible. Uther parz.us acknerled,-ed feeling ambivalent about their
adolescents' growing indepenc uce of the nee 1 for 1 aren al involvement in their daily care.

yduosnuep Joyiny vd-HIN

ror example, one mc ‘her noted. “I would L e sc.ored...that he might not... take care of
wnse.t as grod as ~ might (laughs)...It is just ~ally fear that he might get lax...” She saw it
as 1 er p-.ental .esponsibility to ensure adherence to treatment for as long as she felt it
necrssary some parents expressed views cheir parent-child relationship drove themto letgo

f mo-¢ of their »Zutescen's care. Sim.larl,,, some ad'ole ‘cents said that having their parents
“ . ther" all the ti-.c about taking th ir r.vedicati~as o' doing their treatments had a
ne,ative i=.pact on their behavior and rolationships und when their parents stepped back
and zave them responsibility for their own care, the;, aid bei‘er.

Early Developmern! of Self-C>~. Skills »2 a Facilit.*~: of Adhe.Z..ce

As seen in represert.uve quotes in Table 7, habit an< ,epeated .ractice (“because I've
always do1e it" ) was an imporf==. r.ctor in de relopirz and m. int. ining adherence to their
medicatiol s, ac cordine ‘v both ad~icscents and parents. Se-, cral ir cerviewees discussed the
importance ©f learning a*,ut medications from ar carly age T..> mcther of a 19-year-old
girl said that she had trained her daughter from agc © to know aru me 1age all of her

yduosnuep Joyiny Vd-HIN

medicines, and couciuded that consequen‘ly her daught-. was “in>'ssted” in her CF care.
However, early ;..cuce div not nocessa iy guarantee adk rence to 1caiment, and some
parents expressed the nved > contir.uously reinforce the “.ced fo1 se.r- ~are amongst their
children, particularly sir.e ade’cscents micl.. “think the y kr ow detut”

Discussion

With improving survival. v uespread ~Joptio.: of . ggressive cure guid<lne: ~...1 frequent
monitoring for complicai'on<, uverall treatmen. complexity fcr the growine » opulation >f
adolescents and young adults with CF is in~.casing.*' As such, suprorung adk>rer.ze to
chronic therapies is a significant ~%.ailenge fo~ cunicians at CF ci re cr.uers, and efforts to
understand and address adhei ence 2=_ critice!. Ao oh knowledy e wud Jisease educction
are often used as a cornerstone for ad.crence ir*>=entiox s, other fac’ors #52ci'ng « dhi rence
behaviors need to be addressed in +,rder Zor such progiams to achievi su:ces: I our <dy,
we identified multiple important | arri :rs and motivatc cs fc r adherence beha 7ivrs 4iat con'd

)duosnuep Joyiny vd-HIN

be used as target areas for future youth focused ir*crvent.ons. Our qualitative arz.vach
provides novel data to better unders.and population ~xperienc:s and add: value te “l.o
existing literature examining barriers to Lr adheren~. previous y reportea using
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questionnaires =7 -2, (o assessment . Key recommendations for future interventions

pased on our daur are listecd i Taur- 8.

Sin.ilar o other studies ¢ f adnererce in CF, there was relative agreement between parents
and youtl. on the types uf barr.ers encounte=_u 22 Not surprisingly, time management
«merged  >quently a. a Furrier to “anerence L. previous studies, adults with CF reported an
avera_e of c ver 100 min U1 daily there nies, which is clearly a significant time
commitaent.’ However ths ume pisssu-es noted ;1 our study went beyond simply the
act.al time spent using a particular tl erapy, and ref >ct broader issues related to how an

indix 2 (1 is aol > to structure thoir medica! care into Aaily routines.

Specifically, time tradeoffs were repo+*.u based ~=. othe - competing priorities; particularly

yduosnuep Joyiny vd-HIN

those that allow a vouth to eng 1ge in “r~. mal ' deve.dpm. 2ntally appropriate activities with
their peers.

Therefc v, interventions to address time pressures as a barrier to adherence would require
mor: than ~imply shortening the actual a-.ninistration ~f medications as has been suggested
“uroug’, the use of ~uvel nzbulizer dev.ces ~r inhale:s. L iscussions with adolescents and
p2-ents no_u to ident:ly the reason tha: tine is an i<sue .nd likely address the overall place
of ‘nerapiec .. the context of an indivia 1al's other da’ly routines. Examining family

rela ionthips, focusing on problem-solving skills, are tierefore robust targets for adherence
inter ‘entidns. Such intervent: s, s might bes* Le implemented osing techniques such as
motive tion \l intervi< wing.

Prior studi s of ~uolescents with CF also reporte< wnat foreetting or losing medication, as
well as un nter tional forgett..g, wer.: common ideutied barrirs 15 adherence. 2324
Interesting. v, alu:~=zn forgetti=g therapies was cited b some of . 'r participants, it was

clearly not th. most 2 nmon barrier cited. In fact some parents 1:1t that if their child forgot

yduosnuep Joyiny Vd-HIN

to take therapies it was more lil-alxr 222 £y denial around thei- eed tr take therapies or lack
of understandin 3 or appreciation ~f longe: -term benc ats rathe~ wan the simple act of
forgetfulness. The lack of i.nme.iate ~ crceived benefics to ch»anic therap ‘es therefore needs
to be discussed specifice lly aurin-, any adherence interv .ntior app ‘oac\. S milarly,
forgetting therapies w2, more often discu 'sed as a comg onent of ~on.petin 3 priorities.
Currently, some inteiver*.ons to improve a lhet *nce rely o1- reminde~ syste=... ~2,1 although
such systems may provide a structure Lpon whic \ an indivi .4l is able Lo improv=
adherence, these interventir=, alone, n~zuculi rly .n a complex weraper*.c 13¢i*3en for a
youth with CF, likely wo 1ld n~* 1ead to dramat . changes if n >t accompaniea by a grea: =t
understanding of the global context of an in-:vidual'. day to day nee-..

Our interviews uncovered se- cral key muvators for adherence t 2ha.iors “Lciuuaing
developing trusting relationsh 'z, with th_ CF care team, being treated us an ac .., "nd zarly
and repeated practice and skill buildng. F-cilitators s'ich « s commur ica’ton and' srcial
support have been identified in ot'ier s adies as well.2* Fro n this woi, it i c.=ar th-
effective CF care during adolesce 1ce i'eeds to addre~s the developmenta: progression (ron

)duosnuep Joyiny vd-HIN

child to young adult, recognizing t.at the 227 ciopment of the child occurs i+ wandem witn

the progression of the illness. While 1. ~hildheo 5 self-m.uage nent of Ci’ re<ls 1in the he nd-
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of the parents; »* ~~:221 ugv, upuinally th re should be an initiation of the transition to a
shared model baed on part:2l . ii--aanae .ment, and in adolescence, there should be an
Zucreas ug assertion of 11de eraence un the part of the teenager. Our interviews have

doci met ted that for an alolescer.. with CF, progress toward taking full responsibility for
one's ~are may not alv ays pruceed in a liw.car ¢ - smooth fashion. Clinical programs need to
acorpor-.c evaluatior s or an adoiescent's < _velopmental progression and resultant family
relat.onshiz s in order tc appropri=>:ly thilor their approaches to improving or maintaining
adhere.ice over time.2® \%.¢ gradual ‘'mmirsior lutc independent self-management needs to
b~ wacked by clinicians throughout » 'olescence -ud parental support needs to be
augmented.?’ Er couragemer. ot this pr gression iy adulthood should be the cornerstone
“ur programs to enhance ado'ecoent diseasz xnowledge skills, and self-management.

yduosnuep Joyiny vd-HIN

Since illnecc =220 lions and i zatme=? ve'iefs have « een identified as barriers to adherence
in CF,28 and »Aslesce 1ce is a crucial time point “or the ~.uergence of such beliefs, parents of
adHlescente with Z_F need to be taught at an carly time point that ceding responsibility
sho.1d occur vver a span of years, starting v« simy!= tasks and progression to monitoring
di~case c_if-managem-.. from afar. Sir.ilar rz.ccptons of parenting styles and preparation
o1 2 aulthood were identiZied by an ac oles cent CF ¢ shor: in Denmark as well.2? Importantly,
nonr= ur our yor:i; recommended that  aren:s »2 comp’ stely absent in terms of their

tre« tme. us. They endorsed a simultaneous Je<ire {ur ind~,,c 1dence with a need to have a
safeiv ne ', most often provided through their c2~_givers. S.. - concepts are not surprising; in
fact, 1hany adults with ©7 contir ue to repo 't sier:Iicant ce regi ver involvement in their daily
lives at. routir_s.”Y

Developir g a srong relationshi= w1 b a CF cai= team, particmiarly with respect to
communic itior. and re<cct, was #.uorsed in many of our ‘Z.ervie vs as a key driver of
improved acherence. Re-_ut opportunities for im=.oving sr-l, i.‘eractions have entered the
realm of health intformation technology. For examy !, a recentlv ueve oped cell phone

yduosnuep Joyiny Vd-HIN

support progra. u ror teenagers and young adults with CT was desiZaed to provide CF
information and Souia: sup)ort.”! Such *schnologies « re 'Ziely to er uance existing care
models and allow for irin1ov: *.ve ad’.erence interventions vutside -ouune v'sits to CF care
teams. However, such program:, would stil’ ..ed to pro11ote stru.-tued knc wledge, support,
and shareddecision r iakine while enabling you'‘h to deve.~o cilsctive coamunication with

their treating cliniciar <.

As with any single-center jualitative S.dy, ot v an.lysis is linr tted bv e sminli samnle size
of individuals that receive c7.¢ at the same institutizn, so ther forc their perzoptions r+
adherence and self-management behavior: .uay not r :flect more ge..cralized - >wr.»ints.
Additionally, we did not assess »<.ual adher<..ce behaviors amorn 3 thr. youth interviewed in
this study. It is well-known tl at se!€ ieporte L1 aaneic.ce behaviol wie 1=ss accurate that
other forms of measurement, and thv-, what th- ,ou*h anc parents ha' e id.nifi»d a: ba riers
and facilitators may underestimate the full scope of thi issiies. Howe ver, eveiv single
participant identified challenges v 'ith dherence and ¢.sea‘ e self-manazemet, vuch lik<'y

)duosnuep Joyiny vd-HIN

resulted from our interviews occuiving ‘n a non-~linical “etting with an intervie, cr remor.d
from the individual's medical care. 1 *nally, our san_ e consizud of older adolesrz.us ani
did not capture the attitudes and beliefs ot younger Zuildren wh o are embarking on a
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similar, future rezearch is ns2id v exple.e this topic in a younger population.

In s umn ary, adherence t » chronic .nerapies for adolescents with CF is a challenging
probi>m 11 an era of in~ceasirg treatment b u n. In light of the negative health
consequer.es of poor adkcrence. ~any CF c27y centers invest considerable time and
resov.ces in 0 improvine Lanerence; he wever, there is little evidence-based guidance on the
r,e of 2.y particular ap} to~_u to in orov ing adhe- nce. Including youth and parent report
prevides a richer understanding of bariet> and ne¥* steps for intervention development and
delio— v luun vhe family contzat. Our int2, views have uncovered several key themes from
a narent o= L uul perspecti 7e thoo will helr Zunicians design appropriate intervention
strategies to improve adherence in *-.c tuture.

yduosnuep Joyiny vd-HIN
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Table “
¥y Later 'iew Questions

z

:IE ¢+ dole: ~ent inter 7iews

g . How 1 ..e your dail" rout nes and mana .ag yor~.uedicines ch_.zed, as you've gotten older?

> . On a typical @ .y, wher .0 you take your 1 edicines ~..a ¢ » you. therapies?

:S)"- . How de you bal~_..ce managing your CF with your other ac ivitie. ? ¥..at make ' it easier to fit it all in? What makes it harder? What

o) hapr _ns whe'. you can't fit it all in?

% . Are the =L, uungs, besides t e time involved ‘L.at make it di*~cult to do yor herapies or take your medicines?

% . Does anven~ 1 Gy nanage your daily CF ca e?

g . How has your parents' involvement in your CF care ch>"_ed, as you've _vtten « lder?

g_ . What chanees i 0 DG mvolve ment in your are d= ,ou an.‘cipat  in the . iture

-9" . Do  ou feel vou ne=~*:!_ .’ ", manar.ng your daily CF care? In wk 1t wa 's?

Parent interviews
. How involved a e you as » parent in your child's CF care?
. Do you helr your ch’’a manage his/he~..iedi “ations and daily aerapi.: It so, . ow?
. Have you ¢ var _ed how v~ monitor yor~ _uild's health as th 1y ha re gotten old- ? Hr w?
. How do other __cople- other ~__inbers of your family, friends, ,'eople a. scnool, we « or other places—help with managing your
child's health \ are?

. How ready do y »u thi 'k your child is to manage CF and its treatments by hi= erself?
. ‘What would sign: ' to y. u that your child is v~ _ay to . 1anage their ¢ ire?
. How concerned are w~._ you ab~.. allowing vo.. child to manage h.s/her CF by himself/he~_ 1f?
. How hard will it be (or w* s it) for v~ . 0 give responsibility to your child to m2=_.ze their CF are?

yduosnue Joyiny Vd-HIN
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Table ~.
P_crirs 1y Adherence
Z
:IE 1 nmec ‘ate time ‘resst "es
g . Havin_, an uncertair schec ule or no sche “ale arr..u which to »' i 1o take ones medications or do one's treatments
> . Having too m.ch struc*.re (e.g., a schedu e with ne L.cai s or a schedule that begins too early) which interferes with morning
S_ treatments
> . ; . } L
o) . Diff _ulty fir Jing time to do one's treatments or medication.
=
= . Feelinc ~- lLou wor therapies
% . Feelino toc == _ 1, culnplete therapies
g, . Forgetting to complete therapies
g_ . Busv echadnlas 200 0 auieseent an'' household th at affe- . voth 1 e adc lescent: abili. 7 to fit all the treatments in and parent's
© abi. 'ty to keep track of adolescent's tre. tment
—~~
Awareness of disease tra) *ctory
. Recognizing th > pote.itial for .utility in adhering to a therapeutic regime=
. Avoiding ther> sies in f~ vor of other activit~s due to a sense th?” iife mav k= limitea
. Trade-offs Hetwer.. completine “L.crapies and sther life goals
. Recognizing the no*_uual for futi'™, n adhering to the theraj sutic “egimen
=z Competing priorities
:F . Making trade-o. s bet veen completing therapies and other goals, such as a d-_.ce to succe d at school or in one's career
g . Resenting time sp *nt dc 'ng treatments, awav ~.om ot er life activit =s
> . Parental priorities: 12* 15, choosi~ 4 one's battlec, uealing with other auolescent issues, not v.. ‘ing to jeopardize the parent-child
S_ relationship by continuous)* .ocusing or “..crapies
> .
o Privacy concerns
=
= . Wanting to be “normal’ not \ anting to seen “lirerent or d sabled
% . Self-consciousness about *aking wucuications at <00l
g . Not wanting to bring equipme..* ~*_lue the home to friends' homes
g_ . Parent wanting their child to be seen as hanl¢--
© .
— Lack of perceived consequences
. Not recognizing or taking seriously the v lue o "tre-.ments
. Thinking that adherence to therapies “mak. s no differ-.ice” in how one feels
. Thinking there is no need for therapies *. one fer’s fine
. Not seeing an impact on one's health r. sht .way from skipping treat nents or medication-
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Table ©
F.uh‘ato.'s of Adherence

Z
:F 1 ecog, izing the impo. tance o "tk .apies
g . Becor L.g knowled~ able about taking . .cdicati~ . and their n ,use, as well as other aspects of their care
> . Accepting res: onsibili*, tor one's health « 1d CF ca~.
[
5—" Relationships with *'.¢ CF c» ¢ team
9-; . H .ving a * usting relationshin with the CF doctor and te~ ..,
< . Encouraging the CF physician to *alk frankly tc the adoles~... and reinfor~_ wne ir. portance of adherence to the medication and
Q treatment wo~ie
S &
g, . CF team should provide “tools” and tips to assist the ad~Icscent in mai~ .aining dher nce
g_ . CF team chat2 0 (L 1ve u proolel -solving witl the a- icscen. and | arent
© .
— Being treated as an adult

. Openness abo 't CF with others * offer opportunities for support

. Enabling parent * to cede ¢~ utrol and entrust responsibility to adole_cnts

. Allowing a siescent- (0 experience th- .ega ive consequence’ to the’ uealth o."non- \dherence in order to increase the likelihood of

future adh. rence ‘u treatments

Early development of se.r-care “Lutls through -_eated practice

. Completing tr ‘atmenr*~ consistently from an early age (“always . *ve done it
. Gradually incre. sing . 2sponsibility given to the child for self-care
. “The sooner he/sl = kno vs how to do it, the <~ _uer it Yecomes secc d nature.”

Establishing a structure

. Having a regular, predictrle sched'’c
. Having a daily routine, ‘maki g it a ritual”
. Learning to multitask, fi r exai 'wle, do b~.aework, vide- games, etc. while doing CPT
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Table %
€5 umptom: as a Motivatoy for A uhere.ice

Z

:F . “I dd finite v feel i. w* _.1 I am not beir.  comp’ ant with ever~lung.” (18- -ear-old female)

g . “It's a _.cventative ».edic.1e, so it's not ‘e if I #-. ¢ take it I'll »_.ve an attack of some sort or whatever. But, I mean, if I don't take
it, I get more lik~ly to be ~.ck more often ” (1 /-year-old male)

> y y

S_ - “He know- hat if . doesn't [take his enzy »-.), then he g 'ts wc "se stom~-Li ¢ ‘oblems and... if he forgets to, that he is going to pay

=) the cor .equenc- ., later with his stomach. He pretty much st 'ys or *-, ot'it.” (P. rent of 20-year-old male)

o

= . “...if The < cystic fibrosie = T %]t like crap when I di_,  take my m- Zication, I would think that taking it on a daily basis would be

< the saz..c > vreathing, and I wou 'd know that I - _.ve to take m _..edicine whe~ T\ rake up in the morning or before I go to bed and

Q then I need to do mv treat~~=*_ 7 the afternoor and I = _utd know th2* " (Parent ¢ ¢ 16-year-old male)

>

C

(7]

o

.

©

—~
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Table ©
P _iat.ons.ips With the C ¥ Teq . as 2 vlotivator for Adherence

. “[TL> CF =am do 's»" get that I am] s cetched _very which vy, between my parents wanting me to come home on the weekends,
my g.ades tschool, ~, irlfriend wan ine .ae to sper > ume with he, and then trying to manage the CF stuff and make sure I get
that doue as well. T ean, here's a certa..1 poir* .vnere you've ~,uc to put your health first, which is what the doctors always press
[but] there [is] ~.uer stuff .00” (20-year-c '« temale)

. “[the CF *_am did “.ot understand] the dem ..u on, you knc w...a ! these ~.cas. .and [the demand to] keep up the schoolwork, but
still b~ ve a gor . social life. It's kind of like something's got to giv -. she can eit 'er do the meds or she can go out, but she can't do
be’l” (Pars.at of 18- year-old female)

. “If you 1ind somebody [a CF phy sician] that yc . trust, you 2=~ going to be c~_.ipli. nt. You are going to do what he says or she
says...” (Parent o€ 17 4 iemale)

. ..one thing that my doctor has done that's been fantasti~ [:s]...like wh~. 1 wa ' back doing hypertonic [saline] all the time, she
would say, 'Well, you re doing it three times a weel, wnat's fantast*>, but "ust so y >u kn w, if you did a little more, it could improve,
you knawr werbate 00O nasn e slarn med me dow » wher T naver *don thmgs hat h. ven't been necessarily completely health
sav y. She' s_]ust kmd of like, 'Oh, I'm , lad that you't. at least doing it sor. e."...Ar. 1 yor know, I don't get my PT often, and I don't
realy 7 do ~k-sical  Lccicise 07er thar A/alkmg, and they haven't com, letely slammccl me. Which has been really nice. Because
sometimes, I hink, on the whole f'.c¢y've actually been very understaniing that I have a life other than having CF...my entire day
doesn't consist of jus * “ving m- us...I kind of wish that sometimes they knew exactly ...what they're asking patients with CF to do,
because you kn w it's like. ' well, you should be getting an hour to tv-_ uours o1 v.-ercise a day, do PT, do all your nebs twice a day,’
but I also have ‘s manac . other things too.” (19-year-old female®
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Table £
CLirtiag Farental Roles D 1rin o .adole,cence Impact Adherence

. “Be.re tht, like .1 #*-_ summer, I jus( slept re .ty late and r~* uoing any >f my stuff Going out and not worrying about it, but as I
have -otter older, my ., he knew tha he _ouldn't b= .iways on me Lout doing it because it just agitated me a lot, and knew that I
had to ke the resr _asibii ty of doing e erythi~_ on my own ., as I got the responsibility I started to take it more seriously, and
just making tin ror wh~" « have to do m. ¢ than what ™ vant 1» do” (18-year-old)

. “So, for t*c most r .rt, once she turned 17 ¢ - &, her docto. basiclly sai”, you know, ‘Mom-—out,” you know, ‘you need to let her
come . and dr nis by herself, > and I was like, ‘okay’ I an. takin, .y cues fro 1 him because I believe that my job is to make my
ch’.aren in”' _pendent and highlv functional people, so yor .iow, [...] as '_.g as she needed me or wanted me there, I was there, but
e mor wnt he <=1 1O et her tome in on her ow~ und that she i~ . grown up o+ on the verge of being adult, she needs to do this
on her own, I had to do that [...1 mean, hones 1y, I hope it “sesn't come ~ . uke 1 don't care I do care, but I may not always be
there en o =~ 10, unos more sense for her to k ‘ow L.ow everythins works” (Pareri of 20-year-old)

. “[My wife”] is more of the watchdog per se. Of course “lL.at is her baby .ud she will i "ght until whenever, but she needs to let go.
She doesn't want to. I don't know if that is a parent. « instinct no* .. wan. to let g . The fact that he has cystic fibrosis and she has
for"* £ 10 yvars aavocating for hin to keep him . s he~luy as h is, a1 1 to giv  that “hange to him and him to end up in the
hos, ital and on the transplant lict beca se he completely didn' do an 'thing that he v2- ,upposed to do would break her heart, and

unfo “ ..o ., itis 're, and . does b .ve to take care of himself at so1 e n~_at... (Parent of 16-year-old)”
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. “I don't want t » say , ™, son] ¢ _esn't need you, but needs you less, which is a great thing, but you know, you still want to be part of
it.... sometimet being a par.at, you can' let go but you know when v~ u nave to i.* go, and I think that transition would be the time
that you need t~ iet go. «am in no rush [for him to transition b’ care] because I ju 't feel it is the next step to, not losing your child,
but just [...7 your sor getting older ar~ .axir v the next step to uis ow~ ure ana .novit 3 forward.... it is a sad day, you don't want it
to happen. .Is it <uing to hapre-." Absolutelv. We never thou sht h- would go to 1igh ;chool and before you know it, he is going to
be graduati. ¢ .igh sche~’...So, T don't '..ow. It just shows tt 1t he is going to k. olde , you know? [...] It't a great thing!” (Parent of
16-year-old)

. “...we empha ‘ze te''.ug him that you have to continue You kno... vou have *, constar*’, maintain, and for the most part he is
pretty good, bu somc ‘imes he drives us crazy where he is not as good as he cor' * ve...bec use he is a 16-year-old kid, and he just
kind of [thinks L ] knc ws a little bit more than we do” (Parent of 16-year _iu)

. “it was down to th * poir. - where it was no*'..ug but, y« u know, the r 'les It i~ L.ard for a | arent o be a nurse at the same time It just
changes the whole 'yn2-_ics of the _Ciationship. ” (rarent of 18-ye: . -u1d)

. “I might be over the top aru do more .and maybe should give him more respons<" uty, but it i~ the kind of thing that, you know,
you don't really ever tak a char _¢ with...It's not like you're ever going to ..y, okay, well he ha, *o learn this lesson on his own [...]
it is not like, okay, well 1e har to figure it out himse'*...tn« homework o. somethi~_ rhis is e or leath...I think as a parent, you
have to just always be ¢ 1top f them (laugh<® ... 1t really i: on how you . ~ ..ially parent to * ¢gin v ith...for me, I think, you know,
you stand on them as lot 7 as y "1 have “, and as lone -, 1t takes, and...continue to fol'~ . up...ur’css I knew there was someone
else stepping into my sho. s...to do 1t for me. I aunk I would always have cor-.in and...check up ¢ him...You don't take chances
with your kid whether it is 1. 2ir health ~_ weir anything [...] And so, if they the CF te~..] said w 11, y wu know, it is time that you
stop doing this or that, they can say whatever they want, that wouldn't make 1. » Zo 1t Other parer.s mig at say, okay, the doctor
said...but this is a parent thing not a doctor thino e~ £=-=7 __ concerned” (Parent of 12 , car-old)
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Table 7
F ..ty Dev clopment of Seif-Cuv. Skill, as a Facilitator of Adherence

. “Ob -iousl " at this n~*.. she is comple cly resr unsible for he» _wn care, b 1t we turned things over to her very gradually and very
early 3y th time she v «. in kindergart 'n ¢’.¢ was cor .ung out her »~_.creatic enzymes As soon as she could read the label on the
medicuuons, she w”. resp ‘nsible to get .aem. ~.u she was alv'.ys just very compliant with things So, because we started early, we
never really ha any figh’, over her doiny uer treatmer*. or be 1g responsible for them, but I would say really since middle school
she has beer complet ..y independent in te ms of Joing it han ¢ her maybe it saying ‘oh did you do that’, you know, ‘yeah I did—
ok’...W".n she v.s very little we just maac very deliberai * deci ions “L.at...as she was developmentally able to do things, we
wou!" just let ".er do them and encourage her to do them So ..she pretty much “_ansitioned to being relatively responsible for her
or.a medi-.cons at a verv earlv age...So we didn't see »~, of that kind - [ stuff [rebellion, denial, non-adherence to treatment]
throug® ~*_. .Guiescence” (Pare 1t of 20-year-old®

. “...since ek 20 wowa overlook, check evi vty that she is ' _.ug I would wtch what she was doing and make sure that if
she had a question when we went to the doctor, I would try t~ ..ake her fill ~ .. the p perwork Do you know what I mean? Because [
mean, I can do it There is no problem with me doing i*, vut it is not tea. aing he. to dc it, and I am that kind of mom I kind of think
that this is going to be somethin< -+ g with her fc - the rest ~“ L. life . he soon 'r she knows how to do it, the sooner it becomes
sec »uu uawre to her The better off she is going to be =~ uke I sail’, she s increc bly risponsible.... So I would have to say she has
bee: taking it seriouslv and 450 it op her own since almost the ver 7 beg, 1ning” ( >"..ent of 17-year-old)
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. “To be perfec ly ho. est. " am kin-” of hands off in that area because she has been doing that on her own for a long time I mean, I
have provided 'uppc - when s’.¢ need it younger, but she has been able to recite what medicine she is on since the very beginning,
and because I [. .] put that un her that that was as much her respor-uility as anyo e else's ” (Parent of 19-year-old)

T

. “They reall* nad to I arn to let me go ” uuni , and that started when T .vas yow. ver w 1en they handed over my medications to me
and gave 1. e the _sponsibilitv - [ aking then * (18-year-old)

. “It's always ,ust be~_, something .. 1 know I need to do, so = do i. " mean *.cre is ".0 ‘oh well, I don't have to do this today,” no, I
have to do it | ;uay ” She s~* wnat her parents had instilled in 1. °r at an early age t'.at it was really important for her to do her
treatments anc take r.cuicine faithfully, and they transferred the « ~re of her ~,n medic~2i s to her when she was only 7 or 8 years
old She said “I -now my medications better than my parents do and 1 have beer “’.c one a1 swering to the doctors for so many years
that it has just b zome 2 habit” (20-year-old)
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Table £
P _cormmendations for Yo ith- "_aterr . Approaches to Promote Adherence

i Dev lop s -ucture.' c~_.munication sy ems be.ween youth 2+ 2 clinical c. re teams that incorporate a mutual understanding of
comp *ting riorities ar . ime pressures

2 Provide educatic . to yout'. and caregivere _u how lack ~imn =diate therapeutic benefit does not equate to lack of long-term benefit
K} Promote a-lult deve' upmental milestones ti ~_.gn early in1 iatior. and repe~‘.u Jractice of self-management skills
4 Initi-.e disci- »1ons of adherence barriers with adolescents a 'd caregivers ea', and often

5 Facilit® * 7 _.di-uenived goals fc - adherence beh2- [urs that incor; uiate parents ;. ers, and multi-disciplinary clinician input
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