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ABSTRACT
Objectives: A previous definition of adolescent asthma self-management was derived from interviews
with clinicians/researchers and published literature; however, it did not incorporate perspectives of
teens or parents. Therefore, we conducted in-depth interviews with teens and parents and synthe-
sized present findings with the prior analysis to develop a more encompassing definition and model.
Methods: Focal concepts were qualitatively extracted from 14-day self-management voice-diaries (n=
14) and 1-hour interviews (n = 42) with teens and parents (28 individuals) along with concepts found
in the previous clinical/research oriented analysis. Conceptual structure and relationships were iden-
tified and key findings synthesized to develop a revised definition and model of adolescent asthma
self-management. Results: There were two primary self-management constructs: processes of self-
management and tasks of self-management. Self-management was defined as the iterative process
of assessing, deciding, and responding to specific situations in order to achieve personally important
outcomes. Clinically relevant asthma self-management tasks includedmonitoring asthma, managing
active issues through pharmacologic and non-pharmacologic strategies, preventing future issues,
and communicating with others as needed. Self-management processes were reciprocally influenced
by intrapersonal factors (both cognitive and physical), interpersonal factors (family, social and
physical environments), and personally relevant asthma and non-asthma outcomes. Conclusion: This
is the first definition of asthma self-management incorporating teen, parent, clinician, and researcher
perspectives, which suggests that self-management processes and behaviors are influenced by
individually variable personal and interpersonal factors, and are driven by personally important
outcomes. Clinicians and researchers should investigate teens’ symptom perceptions, medication
beliefs, current approaches to symptommanagement, relevant outcomes, and personal priorities.

Introduction

It is estimated that up to 10% of U.S. adolescents have
asthma, and despite the availability of national guide-
lines for effective preventive care, the majority are not
well-controlled (1). Teens with poorly controlled asthma
are at high risk for ongoing morbidity, poorer quality of
life, and increased rates of depression and drug use (2,3).
Based on close association with many asthma outcomes,
self-management has emerged as a key area for clinical
and research intervention (4). Yet existing literature is
ambiguous as to precisely what asthma self-management
entails, and what is considered “effective.” Thus, a com-
mon consensus definition of the term is needed to
enhance communication through shared understanding,
improve measurability, and clarify areas for potential
intervention (5).

CONTACT Jennifer Mammen jennifer_mammen@urmc.rochester.edu University of Rochester School of Nursing,  Elmwood Avenue, Rochester, NY
, USA.
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ijas.

In recent years, there have been some attempts to
define self-management (6–9). As a broader concept, it
has been described as “the day-to-day management of
chronic conditions by individuals over the course of an
illness” (10), and in the asthma literature as “the behav-
iors that patients use to manage disease…involving a
number of tasks in multiple areas to prevent and manage
symptoms” (4). These definitions, while contributing to
general understanding, lack needed specificity. They do
not delineate specific tasks, nor do they reflect the well-
established influences of individual, cognitive, or societal
factors. Yet evidence indicates that these factors are
inseparably intertwined with self-management (11–16).
Thus, in searching for a more encompassing definition
of asthma self-management, it is important to identify
not only behaviors and tasks, but also the key interacting
factors that influence self-management behaviors (17).
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Previously, we conducted a concept analysis of ado-
lescent asthma self-management based on use in the
scientific literature and how clinicians and researchers
used the term in practice (18). From this, we developed
a preliminary operational definition and model that
aligned closely with Social Cognitive Theory (SCT) (19),
where adolescent self-management was defined as:

…the set of behaviors that adolescents use to prevent,
monitor, manage, and communicate asthma symptoms
with others for the purpose of controlling individually
relevant outcomes, and that is influenced by complex,
reciprocally interacting intrapersonal and interpersonal
factors. (Mammen & Rhee, 2012, p. 185–6)

This was the first clear breakdown of adolescent
asthma self-management published in the literature.
While a solid first step, we felt there were gaps in the orig-
inal model, as it represented clinicians’ and researchers’
perspectives without accounting for those of teens or
parents. To develop a maximally useful definition, we
felt it was essential to incorporate the views of all major
stakeholders—in this case teens and parents, as well as
clinicians and researchers. Thus, we conducted a quali-
tative descriptive study of teens’ and parents’ perceptions
and experiences of asthma self-management (TEA study)
(20,21). The specific aim was to understand how teens
managed their asthma and what was important from
the perspective of teens and parents. Interview data
were first analyzed, and findings from the present and
prior concept analysis then compared and synthesized to
develop a revised model and definition reflecting teen,
parent, clinician, and researcher perspectives of asthma
self-management.

Methods

This study was approved by the University of Rochester
Institutional Review Board. All subjects were appropri-
ately consented.

Subjects, setting, sample. Fourteen teen–parent dyads
(28 individuals) were purposefully selected for equal
distribution of minority versus non-minority status
and uncontrolled versus well-controlled asthma, until
data saturation was achieved (22,23). Participants were
recruited from a variety of clinical and community sites
and resided in Upstate New York. Eligibility criteria were:
English speaking, teen age 13–17 years, with diagnosis
of persistent asthma, and no confounding co-morbidities
(e.g., cardiac, respiratory, or psychiatric).

Data collection. Data were collected through a series
of 1-hour in-home interviews (two per teen, one per
parent) and14-day voice-diaries in which teens reported

on their asthma symptoms and self-management. Inter-
view questions for teens and parents explored per-
ceptions and experiences of asthma self-management,
beginning with broad questions and concluding with
questions derived from the original conceptual model.
Voice-diaries were used to capture concurrent asthma
self-management experiences. Demographics included
age, sex, race/ethnicity, asthma severity, and control using
Expert Panel Report 3 (EPR3) criteria (24), household
income, and insurance type.

Data analysis. We used the three step process proposed
byWalker and Avant (2011) for theory synthesis: 1) spec-
ifying focal concepts; 2) defining relational statements
between focal concepts and related factors; and 3) con-
structing an integrated theoretical representation (17).
A total of 42 transcribed interviews (28 teen, 14 parents)
and 14 voice-diaries were analyzed using Atlas.ti and
Xmind (25,26). First, open and process coding techniques
were used to develop key concepts and themes within
teen and parent data (27). Transcripts were next recoded
using the a priori concepts identified in the originalmodel
(Figure 1) (28). Data and codes were analyzed for simi-
larities and differences to develop a list of focal concepts.
Second, all codes were imported into data mapping soft-
ware (Xmind) and analyzed for patterns and relationships
among key concepts (27,29,30). This included grouping
codes by relatedness, merging, and super coding to refine
categories and develop the conceptual structure. Last, key
findings from the present and prior analysis were syn-
thesized to develop the revised definition and conceptual
model. Substantiating quotes are marked with numeric
identifiers and “T(age/sex)” for teens, or “P” for parent.

Results

Demographics

The mean age for teens was 14.79 years (SD 1.48, range
13–17 years), and 41.36 years (SD 5.83) for parents.
Racial composition for teens and parents, respectively,
was White (42.9%; 57.1%), Black (28.6%; 42.9%), Mul-
tiracial (21.4%; 0%), and Hispanic/Latino (7.14%; 0%).
Asthma severity was classified as mild (21.4%), moderate
(57.2%), and severe persistent (21.4%) by EPR3 criteria
(24). Mean annual household income was 60,000 (SD
39,170; range 10,000 to >100,000), with half of families
being low-income and on Medicaid (31).

Key Findings

Self-management data were differentiated into two
primary constructs: processes of self-management
and tasks of self-management, as shown in Figure 2.



JOURNAL OF ASTHMA 3

Figure . Coding schema derived from original model of adolescent asthma self-management.

Figure . Coding schema for the concept “asthma self-management” based on synthesis of teen and parent data with prior concept
analysis.



4 J. MAMMEN ET AL.

Ta
bl
e
.
Sa
m
pl
e
qu

ot
es

fr
om

co
nc
ur
re
nt

te
en

vo
ic
e-
di
ar
ie
sd

em
on

st
ra
tin

g
a
cy
cl
ic
al
“A
SS
ES
S—

D
EC
ID
E—

RE
SP
O
N
D
”p
ro
ce
ss
of
se
lf-
m
an
ag
em

en
t.

T
:
Iw

as
ha

vi
ng

an
as
th
m
a
at
ta
ck

be
ca
us

e
Iw

as
ru
nn

in
g
up

an
d
do

w
n
th
e
st
re
et

w
it
h
m
y
fr
ie
nd

s.
So

w
ha
tI
di
d
w
as

Iw
en
ti
nt
o
th
e
ki
tc
he
n
an
d
Id
ru
nk

so
m
e
w
at
er
,a
nd

th
en

af
te
ri
te

as
ed

do
w
n,
th
en

Ih
ad

sa
to

ut
si
de

on
th
e
po

rc
h
to
ge
ts
om

e
fr
es
h
ai
r.

T
:
W
he

n
Iw

ok
e
up

,i
tw

as
ha

rd
fo
rm

e
to

br
ea

th
e,
Iw

as
no

tw
he

ez
in
g,

bu
ti
tw

as
ha

rd
fo
rm

e
to

ca
tc
h
m
y
br
ea

th
.I
fe
lt
as

th
ou

gh
it
pr
ob

ab
ly
oc

cu
rr
ed

be
ca
us

e
Iw

as
sl
ee

pi
ng

un
de

ra
fa
n,

an
d
it

us
ua

lly
tr
ig
ge

rs
m
y
as
th
m
a.
Be
ca
us
e
Iw

as
at
a
fr
ie
nd
’s
ho
us
e
Id
ec
id
ed

to
ta
ke

m
y
as
th
m
a
pu

m
p
be
ca
us
e
Ic
ou

ld
n’
tt
ak
e
m
y
Ad

va
ir
be
ca
us
e
In
ee
de
d
so
m
et
hi
ng

th
at
co
ul
d
ac
tf
as
t,
rig
ht
th
en

an
d
th
er
e.
So

It
oo
k
m
y
as
th
m
a

pu
m
p.
It
oo
k
tw
o
pu

m
ps

an
d
Is
at
th
er
e
fo
ra

w
hi
le
so

m
y
as
th
m
a
co
ul
d
ca
lm

do
w
n.

T
:
Ik

ne
w
th
at

w
e’
d
be

cl
ea

ni
ng

so
Iw

en
tt
o
do

m
y
in
ha
le
rb
ec
au
se
Ik
ne
w
th
at
w
e’d

be
m
ov
in
g
ar
ou
nd

th
e
du
st
an
d
th
e
do
g
ha
ir
an
d
st
uff

th
at
w
ou
ld
tr
ig
ge
rm

y
as
th
m
a.
Iw

en
tt
o
do

m
y
in
ha
le
rb

ut
Ic
ou

ld
no

tfi
nd

it
.…

so
Il
oo
ke
d
ar
ou

nd
a
lit
tle

bi
tf
or
it
bu

tt
he
n
Ij
us
tk
in
d
of
ga
ve

up
th
en

Iw
as
lik
e,
Ir
ea
lly

sh
ou
ld
ta
ke
m
y
in
ha
le
r.
So

Iw
en
ta
nd

Iw
en
ts
ea
rc
hi
ng

fo
rm

y
in
ha
le
ra
nd

as
ke
d
m
y
m
om

if
sh
e
sa
w
it
an
d
th
en

w
e
fo
un

d
it
on

th
e

co
un

te
ra
nd

um
,t
he
n
Id
id
m
y
in
ha
le
ra

nd
um

,I
w
as

go
od

.

T
:
Ia
ct
ua
lly

ju
st
ha
d
to
us
e
m
y
in
ha
le
rb
ec
au
se
w
he

n
Ig

ot
in
to

be
d
Iw

as
ac
tu
al
ly
so

m
ew

ha
ts

ho
rt
of

br
ea

th
an

d
m
y
lu
ng

s
fe
lt
ki
nd

of
ti
gh

ta
nd

it
w
as

a
lit
tl
e
bi
th

ar
d
to

br
ea

th
e
an
d
to
tr
y
to
re
la
x
to
m
e,

Iu
se
d
th
e
in
ha
le
r

T
:
Id
ec
id
ed

to
ta
ke
m
y
in
ha
le
rb
ec
au
se
Iw

as
ge

tt
in
g
ou

to
fb

re
at
h.

Id
id
n’
tw

he
ez
e
be

fo
re

It
oo
k
it,
Iw

as
ju
st

sh
or
tb

re
at
hs

.

T
:
G
oi
ng

[u
ps
ta
irs
]m

y
ch
es
t[
w
as
]g
et
tin

g
tig

ht
…

I’m
ha
nd

lin
g
it
by

ju
st
ta
ki
ng

a
br
ea
k
an
d
st
op

pi
ng

at
th
e
en
d
of
th
e
st
ai
rs
. U
m
,I
de
ci
de
d
to
ju
st
w
al
k
slo

w
er

T
:
Iw

as
n’
tg

et
ti
ng

w
in
de

d
bu

tI
w
as

lik
e,
um

ge
tt
in
g
al
lh

ot
an

d
st
uff

.I
tw

as
n’
tm

y
as
th
m
a
sy
m
pt
om

s,
Ij
us
tk
ne
w
Ig
ot
ta
ta
ke
m
y
pu
ffe
r—

So
I’m

ab
ou

tt
o
ta
ke

m
y
pu

ffe
r

T
:
I’v

e
be

en
co

ug
hi
ng

pe
ri
od

ic
al
ly
th
ro
ug

ho
ut

th
e
da

y,
it
ha

sn
’t
be

en
lik

e
se
ve

re
bu

tI
’ll

be
lik

e
ta
lk
in
g
to

so
m
eo

ne
an

d
th
en

I’l
lh

av
e
to

ta
ke

a
br
ea

k
fr
om

lik
e
ev

en
m
id
-s
en

te
nc

e
an

d
…

Ic
an

he
ar

w
he

ez
in
g.

U
m

th
e
sy
m
pt
om

s
ar
en

’t
to
o
ba

d
-it

w
as
n’
te

xe
rc
is
e
in
du

ce
d
U
m

Ic
an

’t
th
in
k
of

an
y
ca
us

es
Ih
av
en
’t
ta
ke
n
an
y
st
ep
st
o
um

lik
e
tr
ea
t/
al
le
vi
at
e
m
y
um

sy
m
pt
om

s .
Bu
ti
t’s
de
fin
ite
ly
so
m
et
hi
ng

Iw
ill
ta
ke
no
tic
e
of
an
d
I’l
lu
se
it
to
ba
se
w
ha
ts
te
ps
I’l
lt
ak
e
to
m
or
ro
w
.I
to
ok

Si
ng

ul
ai
ra
ga
in
to
ni
gh

t.

T
:
w
e’
re

do
in
g
th
is
fit
ne

ss
un

it
an

d
I’m

ge
tt
in
g
ti
re
d
re
al
ly
qu

ic
k
an

d-
an

d
it
’s
ha

rd
-g

et
ti
ng

ha
rd
er

fo
rm

e
to

br
ea

th
e.
I’m

ge
tt
in
g
lik

e
a
ti
gh

tn
es
s
in

m
y
ch

es
tb

ut
Id
on
’t
go

to
th
e
nu

rs
e
fo
ri
t c
au
se
I

w
as
lik
e
th
at
’s
no
rm

al
yo
u
kn
ow

,t
ha
t’s
no
rm

al
fo
rm

e
so

Iw
as

ok
w
ith

it.

T
:
Is
ti
ll
ha

ve
a
co

ld
so
Id
ec
id
ed

to
tr
y
di
ffe
re
nt

m
ed
ic
in
e
…

it
di
dn

’t
w
or
k
as

w
el
l.
Th

e
sy
m
pt
om

s
w
er
e
w
or
se
,o

n
a
hi
gh

er
le
ve

l.
So
,I
to
ok

M
uc
in
ex

…
si
nc

e
th
en

,i
tf
ee

ls
m
uc

h
be

tt
er
.I
re
al
iz
ed

th
at

th
er
e

w
as

a
di
ff
er
en

ce
in

th
e
sy
m
pt
om

s
so

It
rie
d
so
m
et
hi
ng

ne
w
,i
td

id
n’
tw

or
k
as

w
el
ls
o
Iw

en
tb

ac
k
to
th
e
ol
d
w
ay
s.

T
:
To

da
y
Ih

ad
a
so

cc
er

ga
m
e.
If
el
ta

lit
tl
e
ti
gh

t…
Id

id
n’
tg

et
to

th
e
po

in
tw

he
re

Iw
as

w
he

ez
in
g
or

co
lla

ps
in
g
…

Iw
as

ex
er
ci
si
ng

an
d
ru
nn

in
g
ar
ou

nd
…

It
hi
nk

th
at
’s
w
ha

tc
au

se
d
th
e
sy
m
pt
om

s
…

Ih
an
dl
ed

it
by

ju
st
st
ep
pi
ng

ba
ck
,t
ak
in
g
a
br
ea
k
an
d
go

in
g
off

th
e
fie
ld
fo
ra

fe
w
m
in
ut
es

…
Ij
us

tt
ho

ug
ht

ab
ou

th
ow

Iw
as

fe
el
in
g
an

d
ho

w
If
el
tb

ef
or
e
an
d
de
ci
de
d
w
he
n
Is
ho

ul
d
go

off
th
e
fie
ld
or
um

,r
el
ax

on
th
e
fie
ld
.

T
:
M
y
ch

es
tw

as
re
al
ly
ti
gh

ta
nd

Iw
as

co
ug

hi
ng

…
Iw

as
n’
tf
ee

lin
g
w
el
l[
bu

t]
If
el
tl
ik
e
pe

op
le

w
er
e
st
ar
in
g
at

m
e
…

.S
o,
Id
ec
id
ed

m
y
as
th
m
a
w
as
n’
tb
ot
he
rin

g
m
e
th
at
m
uc
h,
so

Id
id
n’
tt
ak
e
m
y
in
ha
le
r

be
ca
us
e
If
el
tl
ik
e
pe
op
le
w
ou
ld
st
ar
e.
Bu

ts
in
ce

It
oo

k
it
ah

ea
d
of

ti
m
e
it
st
ar
te
d
ki
ck

in
g
in
,a
nd

w
he

n
Iw

as
lif
ti
ng

m
y
ha

nd
to

w
ri
te

Iw
ou

ld
st
ar
ts

ha
ki
ng

an
d
Id

id
n’
tr
ea

lly
lik

e
th
at
,s
o
It
rie
d
to
hi
de

it
an
d
ke
ep

m
y
ha
nd

on
th
e
de
sk
or
ke
ep

m
y
ha
nd

sl
ik
e
oc
cu
pi
ed

by
I-l
ik
e-
pl
ay
in
g-
fid

ge
tin

g
m
y
fin

ge
rs
so
th
ey
w
ou
ld
n’
ts
ee

m
e.

T
:
if
Iw

ai
ti
to

ut
an

d
it
do

es
n’
tg

et
an

y
be

tt
er

an
d
if
it
ke

ep
s
ge

tt
in
g
w
or
se
,t
he
n
Is
ho
ul
d
ta
ke

so
m
et
hi
ng

be
fo
re
it
ge
ts
to
o
ba
d
…

Bu
tw

he
n
Ig

et
at

le
as
tl
it
tl
e
br
ea

th
es

in
th
en

It
hi
nk

Ic
ou
ld
go

w
ith

ou
tu

si
ng

it
…
Ic
ho

os
e
[t
o
w
ai
t]
fir
st
be
ca
us
e
if
it’
sn

ot
lik
e
ho
rr
ib
le
th
en

Id
on
’t
re
al
ly
th
in
k
Iw

ou
ld
ne
ed

to
us
e
an

in
ha
le
r.

T
:
w
e
st
ar
te
d
pl
ay

in
g
ba

sk
et
ba

ll
an

d
m
y
as
th
m
a
w
as

bo
th
er
in
g
m
e
bu

tI
di
dn

’t
br
in
g
m
y
in
ha

le
r s
o
Iw

en
to

ut
in
th
e
ha
llw

ay
an
d
dr
an
k
so
m
e
co
ld
ic
e
w
at
er
an

d
th
en

Iu
h,

pl
ay

ed
ba

sk
et
ba

ll
ag

ai
n

((
ch

uc
kl
e)
)a

nd
it
go

tb
ad

ag
ai
n,
so

Ih
ad

so
m
e
w
at
er
.A
nd

Is
to
pp

ed
.

N
ot
e.
Bo

ld
te
xt

=
A
ss
es
si
ng

;I
ta
lic
iz
ed

gr
ey

te
xt

=
D
ec
id
in
g;
U
nd

er
lin
ed

te
xt

=
Re
sp
on

di
ng



JOURNAL OF ASTHMA 5

Self-management processes consistently followed a three-
step ASSESS—DECIDE—RESPOND pattern through-
out all narratives. The iterative nature of this process
was markedly evident in voice-diary data (Table 1),
where teens recorded succinct daily reports of asthma
experiences and self-management choices. In contrast
to the consistent pattern of self-management processes,
self-management tasks were actions teens took to assess
and respond, and which varied widely depending on
situation and desired outcomes. Specific tasks of assess-
ing and responding included monitoring symptoms,
managing active issues, preventing future issues, and
communicating as needed.

In addition to the processes and tasks, three related
conceptual categories were identified as reciprocally
interacting with self-management: intrapersonal factors,
interpersonal factors, and outcomes. Intrapersonal factors
included personal values and priorities, beliefs, atti-
tudes/feelings, perceptions, knowledge, and age-specific
cognitive factors. Interpersonal factors consisted of family,
social, and physical environments. Outcomes included a
range of personally important outcomes not commonly
recognized by the medical community, as well as disease-
specific clinical outcomes. The coding schema used to
derive categories and components is shown in Figure 2;
substantiating quotes are presented in Tables 2–4.

. Self-management Processes and Tasks
Assess. In deciding what to do, teens evaluated and
monitored signs and symptoms of asthma, the context
in which these occurred, and prior or anticipated out-
comes, as shown in Table 2. This usually consisted of
self-assessment (14/14; 100%) that was shared with par-
ents if symptoms were unusual (12/14; 86% teens). None
of the teens used symptom diaries, and only one recalled
ever even having a peak flow meter. One boy described
the process of assessing this way:

T09 (16y/Male): it’s just like the micromanaging how
you’re feeling … these symptoms, will it get worse, will
it get better, and over how much time? Will it be an
inconvenience? It’s a lot of like planning….

Assessment of context included where and why symp-
toms were happening to determine expectedness, what
activities were affected, and who was present at the time.
While all teens evaluated similar contextual factors (e.g.,
who, what, when, where, why; Table 2), estimates of the
significance of these differed individually. For example,
some teens minded taking an inhaler in class, whereas
others did not. Similarly, some were fine stopping during
sports or gym, while others indicated they would keep
going despite symptoms. As one girl stated:

T04 (16y/Female): I assess how I’m feeling [and] I assess
what’s going on around me and if I can miss that to go do
my inhaler.

Finally, teens considered the outcomes of previous
choices, including personal consequences (e.g., embar-
rassment, missing out), how well medication worked, and
natural progression of symptoms. As one teen stated:

T01 (14y/Female): I don’t use [my inhaler] that much
because … when I use it, I don’t feel like it’s like working
all the way.

Decide. Teens’ summative assessments formed the basis
for their subsequent cognitive decisions and behavioral
responses. Decisions were made by weighing the impor-
tance of various factors, and responses with the most
perceived benefit were selected.

T05 (15y/Male): I would first start out with assessing
how bad it is.… relate it to whatever type of reasonable
cure there is for it, or other temporary fix. And, then
I would decide whether I should inhale a lot of air to
try to expand my lungs, give a quick cough, or take the
inhaler….[whichever will] really benefit you.

Respond. This process contained three basic tasks: man-
aging active issues, communicating about asthma, and
preventing future issues. For all teens, management
included both behavioral (i.e., slowing down, waiting it
out, holding breath) and pharmacologic strategies (tak-
ing asthmamedication, using complementary/alternative
medication). A few teens (4/14), who followed with pedi-
atric pulmonologists, had asthma action plans, but indi-
cated they did not actually use these.When possible, teens
preferred non-pharmacologic strategies to medication,
and discussed varied and creative means for symptom
management, such as drinking fluids or taking a shower:

T15 (15y/Male): When I get the chest pain, I breathe
in some cold air…I drink some water, or I’ll use a cold
washcloth on my throat, or my forehead. And then I’ll
wait … then I’ll slow down my breathing, …then I’ll
take a shower and sit in the steam…and I’ll relax, then
I’ll take my inhaler … then when I get bad chest pains
I’ll take my nebulizer.

T05 (15y/Male): I think that if you’re able to work
out everything without taking any medication that is a
positive thing….it builds tolerance.

. Intrapersonal factors
Intrapersonal and cognitive factors. Personal values and
priorities, beliefs, feelings, perceptions, and knowledge
were discussed by all teens and parents in regards to
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Table . Substantiating data for self-management processes and tasks in revised model.

PROCESS: ASSESS

Assess/Monitor Signs &
Symptoms
� Self-perception
� Peak flowmeter
� Symptom diary

T: When I go to college, I’ll write downmore things because I won’t have my mom to help, but it’s a pain…so I just
keep a mental log to assess it

T: I’m a self-assessment person… I’ll like, interviewmyself … assess how I feel and why I feel that way and what things
can solve that feeling…. I kind of graded it depending on how, how bad it felt.

T: I’ve been doing good. I’m not wheezing– just coughing … So that’s a good thing, before I was wheezing.
T: I would just keep tabs and I would just react then.
T: they gave us like the little, um, I’m not sure—one of those where like, it was…it had …it’s like a scale…. then um,
you blow in, and then depending on how far you push your little like pin… [it shows] what should be normal levels…
we haven’t used those in a while.

T: I don’t like make a journal or anything.

Assess context
�Who is there?
�What are you doing?
�When is it happening?
�Where is it happening?
�Why is it happening?

T: It’s OK in front of family, but I feel like in school, you wouldn’t do it in class. You’d probably go to the bathroom and do
it.

T: I would take it in class because I have this paper that lets me do that…if we’re in gym class, you have to suck it up
and try and get through

T: Now that I’m in a new school I was embarrassed to take my inhaler – at my old school I didn’t care ‘cause everybody
knew that I had asthma.

T: I guess if it was like a an important moment like if it was a meet or a race or something like that I’d definitely push
through [the symptoms], but if it was something not as important like a practice with friends …I’d probably slow down

T: it depends on the situation… if [the ball] is around me I wouldn’t be able to [stop] because then that would leave my
team open.

P: He feels [he can’t stop] he needs to not let the team down, he needs to play his part…
T: if, I was in gym … I would try and hide it. I would wait and kind of just slow down.
T: I wouldn’t use it [the inhaler] in front of my friend cause she was like saying that my breathing was fine.

Assess outcomes
�Consequences of
actions/inactions
� Effect of treatment
� Progression of symptoms
� Health and well-being

T: I took it [the inhaler] and it didn’t work
T: I actually did feel a little bit under the weather with my asthma, but I had a cup of tea and I do feel a lot better … hot

tea helps.
T: it’s gotten to the point where I notice that even with the inhaler it’s like the symptoms are still pretty severe.
P: She was using her uh nebulizer…every four hours and her symptoms were not controlled
T: We kind of knew, okay, the inhaler isn’t helping, …it helped for about two hours and then after that I took another

Nebulizer which helped a lot
T: I took my albuterol before playing and that seemed to help for the first half but then I just got worse.
T: I took the Flovent again today, but it didn’t really help as much as the prednisone.

PROCESS: DECIDE

� Determine response=most
benefit+ least burden

T: I knew it was gonna get worse. So that’s why I decided to take my Albuterol.
T: I decided to take my inhaler before [sports], like I’m supposed to, so I don’t have an asthma attack.
T: I realized there was a difference in the symptoms so … I decided to go back to the old rather than keep going with
the new that didn’t work.

T: I decided my asthma wasn’t bothering me that much so I didn’t take my inhaler because I felt like people would stare.

PROCESS: RESPOND

Manage active issues
Pharmacologic
� Asthma medication
� Alternative medication
Behavioral
� Tolerate symptoms
�Modify activity
� Breathing techniques
� Urgent healthcare
� Action plan

T: I try to hold my breath and see if it’ll calm down or something. …. I try to breathe out my nose so I won’t hear [the
wheezing]

T: I think I would wait a couple hours …I’ve just learned to ignore [it] because I don’t want it to stop me from what I’m
doing.

T: Try not to be in a dusty room. Besides that, breathing exercises, self-assessment, and taking the pump normally
works well.

T: I would sit down, rest for a minute, then drink water and wait, if that’s not helping I take my inhaler.
T: I know some people react to like the same symptoms more –like they’re more cautious of it–where me I’m a lot more
lenient with discomfort or physical pain. If I can just I canmake it through the day, I’ll be fine. It’s not that big of a deal. if
it becomes like unusually uncomfortable or something like that thenmaybe I’ll take measures but usually I can tolerate.

P: We have an asthma action plan in place… I’m a very pro-active mom. (T: Action plan? Um, what do you mean?…I
think it’s better to know what you need to do yourself than what a piece of paper can tell you.)

P: You pull out your plan and it’s like maybe you need to bump up the Albuterol… (T: …Yeah [but] we haven’t really
ever pulled it out.)

Communicate/Interact
� Peers
� Healthcare providers
� Other authority figures
� Caregivers

T: I tell [my mom] that I need a refill. Or she’ll ask.
T: Usually I do not talk to people about my asthma symptoms. The only time I talk is if I have to use my Albuterol pump,

which I rarely do.
T: I tell my mom everything, my mom and I tag team it, cause like what I don’t remember she’ll remember, she doesn’t

remember, I’ll remember
P: She tells me when her asthma medication needs to be refilled.

(Continues on next page)
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Table . Continued

PROCESS: ASSESS

T: My dad I definitely feel comfortable talking to. Because he has asthma and he had it for years and he was the one
that taught me the whole self-breathing thing… I would gladly tell a coach… because if I can’t breathe or can’t do
this the coach should know about it.

T: I couldn’t breathe…I was like hitting my chest, then I shook my hand in the air for my coach to come, to get me out
cause he didn’t see me.

P: He says to me, ‘You’re right I was wheezing, I just took my inhaler. I feel a little better, but you know remind me in a
couple hours how I feel.’

P: He’ll say, ‘Mom I’m wheezing … That’s something we established early on [because] I’m the one that remembers
when we go see doctor.

Prevent
� Avoid triggers
� Adhere to treatment
� Follow up

T: I do not want my asthma to get in my way. …. So I take my medicine to prevent any asthma symptoms
T: I avoid running hard [to prevent symptoms]
T: I don’t play outside when it’s too cold.
P: He has like a hypoallergenic pillow, with pillow-the dust mite cover. We haven’t removed the carpeting in his
bedroom, we probably should.

P: I keep a very clean environment…no smoking, no pets. All those things can be triggers
T: I felt the tightness coming on so I had to stop [shoveling snow] and it was just kind of me preventing what could have
happened. I could feel it happening, so I stopped, I did not end up taking [my inhaler] It just kind of was able to go
away on its own.

T: I’ll try and stay away from smokers. I’ll try an walk away from like a candle store – I’ll just wait for her outside because I
know it’ll bother me.

T: felt like I was breathing through a straw and I drank cold water and put a cold washcloth over my face, and that didn’t
work and then I had to take the neb because it just was not getting any better and then I just, and then it kind of like
helpedme but I started feeling shaky, and I don’t really like that, so then I took a warm shower and I just tookmy Advair.

self-management choices, and formed the basis for teens’
assessment of and subsequent responses to asthma situa-
tions (Table 3). For example, one teen with uncontrolled
asthma refused to start ICS therapy because she believed
that steroids were “serious,” knew they were used by

“really sick” people, andmade her feel like her asthmawas
out of control. A diagram of her explanation (Figure 3)
shows how assessments were contingent upon a mixture
of knowledge, feelings, perceptions, and beliefs, and that
“wants” were a key determinant of her final response.

Table . Substantiating data for intrapersonal factors in revised model.

Intrapersonal factors

Knowledge T: I know [the inhaler] works, but I would like to know it works… Because you don’t want to take random stuff. …[I] need to
know what is this medicine gonna do for me in the long run. [then] I’m gonna wanna take it.

T: I didn’t have my spacer today, so I was thinking, “is this gonna work, without the spacer?”
T: I don’t know if inhalers, can they stop working? Can you like build up an immunity to them?

Beliefs T: Controlled asthma is like where it’s not going out of hand, where I can actually breathe and it’s not like I’m not having
breathing issues like non-stop.

T: I feel like the asthma is like serious and I need to take care of it more.
T: I was having a hard time breathing so I went to go take my inhaler and it – I believe it worked cause I just went right back to

bed after I took it
Perceptions T: Most of the time I do not talk about my asthma because … I just don’t wanna feel like I need extra help …. I wanna feel

normal.
T: it’s not that serious – you’ll get used to it as you get older, you’ll get used to it. It’s nothing, you’ll be like it’s nothing.
T: Wheezing…it’s like … other people can hear—It makes me want to get the inhaler
T: if it was something that was like really really affecting me … I’d push it up on the importance list and be like momwe really

need to go [to the doctor].
T: I think ten minutes is slow. It has to be fast like right there – on my first puff I feel the relief

Attitudes/Feelings T: I had to be able to accept [my asthma], it’s gonna be with me for a long time, so let’s do something about it.
T: it kind of feels kind of embarrassing … it feels a lot different than other kids. Like after gym they won’t be tired, and heavy

breathing like me because of my asthma … I kind of try and hide it so they don’t see, because I don’t really wanna be the one
who seems like I’m different than all of them

Personal values & priorities T: You can’t push off a symptom…. you gotta take your medicine first then you can go watch movie…eat popcorn….This is
Advair, the purple inhaler I use morning and night, even on weekends, I never stop using my asthma inhaler, it doesn’t matter
what day it is. Asthma can get you any day of any season; winter, summer, fall, autumn…any of them. Don’t be too busy to
take care of yourself, take care of your body, your health…it’s very important.

T: I wanted to do what everybody else was doing
Age-specific cognitive
characteristics

P: He says, ‘I’m alright,’because kids think about that moment, that hour. You were coughing your brains out, you’re not ok!
[They] forget after a day.

P: If he were younger it be different because we’d be monitoring each puff, but he’s goes off in room and he’s independent.
P: I think it depends on their maturity. I think for some teens it would be fine, you know controlling the medications and

keeping track of their symptoms. Um, for [T], I think that she just doesn’t have that maturity quite yet. So for her I don’t think
that it’s really something that she can do all that well.

T: when I was younger I would be like, when we had a schedule like I need to take your inhaler  puffs twice a day and like my
mom regulated that, as I got older I was able to recognize my symptoms and be like oh I need to do my inhaler.
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Figure . Diagram of intrapersonal factors influencing self-management assessment and decision-marking.

The words “I want” and “I don’t feel like” occurred
repeatedly as reasons for choices and clearly pointed to
personal values and priorities that teens used to deter-
mine the best response to a given situation. Participants
strongly indicated that their assessment of symptoms
and subsequent responses were determined by what was
important to them at the moment as well as long term.
For example:

T02 (16y/Female): I take my [controller] medication
every day because I do not want my asthma to get in my
way or slow me down… I took it so that I don’t have to
use my Albuterol when I’m running or being active…. I
don’t want it to stop me from what I’m doing.

Most teens (11/14; 79%) and parents (9/14; 64%)
talked about “maturing” and getting older as influenc-
ing self-management. Parents of older teens were less
attuned to their teens’ asthma, and both parties expected
greater independence in self-management that did not
correspond with clinically effective asthma management
or control.

. Interpersonal factors
All teens and parents indicated that family, social, and
physical environments affected asthma self-management
(Table 4). Commonly cited physical environment factors

included exposure to triggers (e.g., dusty houses, chem-
icals, allergens) and physical distance to medication at
time of symptom onset. Teens specifically stated that the
less accessible their inhaler was, the less likely they were
to use it:

T04 (17y/Female): If I’m on the other side of school
…or I’m down on the couch watching a movie and I have
to go all the way upstairs to do my inhaler, that definitely
pushes it off because (sighs) …I don’t want to climb the
stairs…. It’s inconvenient.

Discussion of social environments centered around
school (interactions with teachers, peers, and school
nurses) and after school sports, but also included neigh-
bors and extended family. In general teens indicated they
felt most comfortable managing their asthma around
people they knew intimately (e.g., peers and family) than
around people they did not know as well.

Parental involvement, at varying levels, was referenced
by all participants as related to self-management, and was
noted to be greatest when teens were younger. Support
from parents to establish a daily routine (19/28; 68%),
help keep track of symptoms (16/28; 57%), and refill med-
ications (14/28; 50%) were most commonly discussed.
Teens with better asthma control appeared to have more
parental oversight. For example:

Table . Substantiating data for interpersonal factors in revised model.

Interpersonal factors

Family P: he couldn’t do it [manage his asthma] without me, I don’t think, and I couldn’t do it without him.
T: without family, or my mother at least, it would’ve been hard …. my mom reminds me, [she] has been a big help with my

asthma.
T: my mom probably start asking me question like, do you feel tight, do you need to do your inhaler, and I would recognize if I

needed it or not and I think that’s how it kind of switched over, that’s how I kind of started recognizing that I had the tightness
and I need to do my inhaler

P: I pretty much monitor her medicine because if I leave it to her she doesn’t always remember.
Social environment T: Everybody made fun of me on the team because I used to have to breathe like a pregnant lady.

T (Diary day ): And now that I’m in a new school I was a little embarrassed, starting up again to take my inhaler be-cause at
my old school I didn’t really care ‘cause everybody knew that I had asthma. Well nobody at this school knows, so I was a bit
embarrassed to take it and I didn’t take it….(Diary day ): When I took my inhaler I was okay—I did it in front of my friends,
and they didn’t say anything. I’m starting to get more comfortable with taking my inhaler in front of people.

Physical environment T: If I’m in a dusty place or somebody just got done sweeping or dogs come up to me and lick me, my face start like getting all
puffy and my eyes swell up

T: I was walking around the neighborhood and some people had sprayed their lawns, which I’m allergic to those chemicals.
T: I took my Albuterol because I had it on me.
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P10: My role is, I keep all her medications in my room
with me so I can make sure they’re getting taken daily, to
monitor it because when I let her be independent about a
year and a half ago, she was forgetting.

T10 (14y/Female): I can keep my track myself but some-
times I forget … so my mom helps me…my mom’s very
observant. (borderline well-controlled)

Conversely, teens with worse control and their parents
more often reported greater independent responsibility
to manage asthma:

P09: I rely on him to monitor his own symptoms, I’m
not checking up on him.

T09 (16y/Male): I manage my asthma. I feel like I man-
age it fine. I don’t need any assistance really. (very poorly
controlled)

. Outcomes
Clinically relevant outcomes (disease specific, psychoso-
cial), such as improved symptoms, feeling better, or not
having to go to the doctor/hospital were present in all
narratives, but were not as heavily discussed as other
more personal and often non-clinical outcomes (e.g.,
medication side-effects, inconvenience, missing out,
feeling embarrassed, feeling out of control or addicted
to inhalers). For example, one teen (T13 in Table 1)
avoided using her rescue inhaler well past the point
of severe symptoms in order to avoid the outcome of
shaking (a side-effect of albuterol) and being stared at.
To her, avoiding the discomfort and embarrassment of
shaking was more important than the asthma symptoms.
In Table 2 (Assess; Outcomes), it is clear that teens reg-
ularly assessed the personal benefits and outcomes of
their self-management choices, and based subsequent
self-management decisions on this assessment. As one
boy eloquently stated:

T08 (17y/Male): It’s hard … there’s having an every-
day life and having asthma in my life–it is my everyday
life being well controlled…I need to not mess with my
everyday life.

Revised definition andmodel

Figure 4 displays the revised conceptual model of asthma
self-management, delineating the key constructs of self-
management processes (assess—decide—respond), tasks
(monitoring, managing, communicating, preventing),
intrapersonal factors, interpersonal factors, and out-
comes. From this, we derived the following operational
definition:

Self-management is the iterative process of assessing,
deciding, and responding to specific situations in order
to achieve personally important outcomes. Clinically
relevant asthma self-management tasks include monitor-
ing asthma signs and symptoms, managing active issues
through pharmacologic and non-pharmacologic strate-
gies, preventing future issues, and communicating with
others as needed. Self-management processes are recipro-
cally influenced by intrapersonal factors (both cognitive
and physical), interpersonal factors (family, social and
physical environments), and personally relevant asthma
and non-asthma outcomes.

Discussion

This study offers the first empirically derived defini-
tion and conceptual model of asthma self-management
for adolescents, based on synthesis of teen and parent
perspectives with the prior model derived from clini-
cal and research data. As with our original model, the
basic framework aligns closely with SCT and concepts
of reciprocal determinism, while further extending upon
the SCT structure by operationalizing factors specific
to chronic disease in general, and asthma management
specifically (19).

In comparing our past (18) and present model, we
identified several key differences. The first difference was
in our conceptualization of “outcomes,” and the emphasis
placed on personal priorities and values as amajor intrap-
ersonal factor. In typical scientific usage, “outcomes” is
generally considered to represent health or psychosocial
outcomes (e.g., symptom frequency, quality of life) rele-
vant to society as a whole, and does not typically include
outcomes that may only be relevant to the individual
(e.g., inconvenience, interrupting activities) (32–36). Yet
our data clearly suggest that personal outcomes often
drive self-management decisions. Thus, it may be time
to broaden scientific definitions of outcomes to include
individual-defined (i.e., nonclinical) outcomes. This
could foster shared understanding of problems and solu-
tions and promote patient-centered communication (37).

As clinicians and researchers, this will mean being
sensitive to potential misalignments between our own
and patients’ priorities, and avoiding unintentionally
devaluing outcomes we view as less important. Such
clinically unimportant outcomesmay be key determinants
of self-management choices. This was seen in the case
of the teen who deferred taking her inhaler to avoid
the outcome of shaking. Clinically, shaking is a minor
side-effect and a largely peripheral issue. Yet for this
teen and others, this was a centrally important outcome.
Rather than marginalizing such perspectives, capitalizing
on teens’ personal values and priorities—such as avoiding
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Figure . Revised model of self-management, with delineation of subcomponents specific to asthma and adolescents.

shaking—could be a strategic approach to counseling and
education (38–40). For example, teens who avoid using
rescue medication due to shaking could be encouraged
to use controller medication more consistently with the
understanding that it can prevent shaking (the desired
outcome) by decreasing symptoms and reducing need for
rescue medication.

Motivational interviewing (MI) strategies might be
particularly useful in this respect. It has been established
that people are more likely to change when they can see a
clear discrepancy between what they want and what they
are doing (41). MI is a technique that can help to promote
awareness of behaviors that are incompatible with desired
outcomes (38). This involves helping people to recognize
health-related needs and find personally meaningful
reasons to change, as well as strengthening perceived
ability and desire to do so. As illustrated in Figure 3,
teens may in fact be aware of need to change, but lack
compelling reasons or the desire to do so. In addition,
medically recommended treatment may directly conflict
with individual’s beliefs and perceptions about asthma
and medications. Given that people are less likely to be
adherent to prescribed treatments that do not align with
health beliefs (42), it may be necessary to systematically
explore patients’ thinking about asthma and asthmaman-
agement as a routine part of care, so as to synchronize
healthcare approaches and goals with personally relevant
approaches and goals.

The second major change between the past and
present model was differentiation of self-management
into processes and tasks. Prior definitions and theories of
self-management have typically considered tasks (e.g.,
communicating, developing skills) and factors affect-
ing self-management to be synonymous with the entity
itself (6,7,9,43,44). From our analysis, we would argue
that this is not the case, and that self-management is
actually a process (assessing, deciding, and respond-
ing), containing diverse tasks for managing personal,
psychosocial, and disease outcomes. In short, the

process of self-management happens—whereas con-
textually dependent tasks may or may not.

Why is this distinction important? The processes of
self-management appear relatively consistent. Conversely,
because the tasks of self-management are performed so as
to achieve specific goals, they are highly variable. The risk
of confusing tasks with processes is that when individuals
fail to perform designated tasks, or achieve designated
outcomes, we are tempted to label them as “failing”
to self-manage, or having “poor” self-management.
This is not necessarily accurate. Contrary to clinical
expectations, individuals may be employing different
self-management behaviors to achieve personally relevant
outcomes. It is therefore useful to separate the over-
arching concept of self-management from the process, and
furthermore, from the specific tasks, which might differ
situationally.

In the present model, the original clinician and
researcher-identified domains of self-management
behaviors were redefined as tasks and relocated under-
neath the processes of self-management (18). “Monitor-
ing” (i.e., self-assessment, use of peak flow meters, and
symptom diaries) was integrated as part of “assessing”
while the other three domains (prevention, acute symp-
tom management, and communication) were integrated
as types of responses. These changes in no way minimize
the importance of these key self-management tasks, but
help to place them within a broader conceptual frame-
work that is also relevant to teens and parents. Thus,
we can reasonably state that in order to effectively self-
manage per clinical standards, individuals will need to
engage in key self-management tasks tomonitor, manage,
prevent, and communicate about asthma. While recog-
nizing the importance of these tasks, it is also imperative
to remain aware that individuals’ personal goals and
priorities may not fully match clinical agendas, and that
shared goal setting and compromise might be necessary.

These findings have implications for clinical
conversations and intervention research. Precise
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terminology is needed, particularly in the scientific
literature, to clarify whether items of interest are intrap-
ersonal/interpersonal factors, cognitive/behavioral pro-
cesses of self-management, or mastery of specific tasks.
Theoretical understanding of the conceptual structure
of self-management can not only improve dialogue as
to what we are doing, but can facilitate the selection of
intervention strategies to support study aims and assist
in identifying if interventions are sufficiently similar
methodologically to warrant meta-analysis (45).

The key findings of an iterative ASSESS—DECIDE—
RESPOND process of self-management uncovered in
this study correspond well with prior research and the-
ory, including Lorig’s tasks of self-management (e.g.,
problem-solving, decision making, and taking action)
(43) and the cognitive and behavioral processes identified
by previous theorists (6,19,44). Yet while the Asthma
Self-Management (ASMa) model has much in common
with existing theory, such as the Individual and Family
Self-management Theory (IFSMT)model, the conceptual
layout is distinct (9). For example, IFSMT identifies three
dimensions (context, process, outcomes), where context
is seen as risk and protective factors and self-management
behaviors are outcomes. Furthermore IFSMT considers
that self-management behaviors are “health promotion
behaviors” used to manage chronic conditions, and
the processes of self-management are “facilitation of
knowledge and beliefs, enhancement of self-regulation
skills…and social facilitation” (9). In contrast, the ASMa
model represents self-management as an iterative personal
process, incorporating a variety of cognitive and behav-
ioral tasks (only some of which may be health promotion
behaviors), which occurs within diverse life-contexts and
is used as a means to specific outcomes. In real-world
terms, and as stated by one teen, individuals engage in
self-management behaviors so as to minimize the impact
of asthma on their daily lives. Thus, while prior theoretical
representations have demonstrated scientific utility from
an evaluation standpoint, they do not adequately reflect
the personal element or prioritize the viewpoint of the
individual. It is essential to keep in mind that individuals
are the “self ” in self-management, and theoretical per-
spectives of self-management should clearly reflect this.

Limitations. There are limitations to this analysis. First,
teen datawere collected froma relatively narrow age range
(13–17 years), and may not fully represent the viewpoints
of older or younger individuals. Second, ethnic distri-
bution for our sample was mostly Black and White.
Given existing evidence of cultural differences in asthma
management, there might be variations in operational-
izing the finer details of components for diverse ethnic
groups (46–50). For example, teens in our sample prior-
itized fitting in, not missing out, and convenience. We

deliberately excluded this type of fine detail in the model
and definition and used more inclusive terms like “per-
sonal values and priorities” to better reflect individuality
and avoid constraining the model through excess details.

Despite noted limitations, we believe our findings
have face-validity and present a compelling case for the
structure and key components of the ASMa model, all of
which are well-supported by prior research in adult, pedi-
atric, and diverse disease management literature (50–53).
Thus, we expect that the broad framework and process
defined here will apply to other age groups and chronic
conditions, with customization of individual components
to age and disease process. As such, we believe that the
ASMa model has the potential to contribute towards a
maturing science and theory of self-management.

Conclusion

The ASMa model suggests that self-management pro-
cesses and behaviors are reciprocally influenced by indi-
vidually variable personal and interpersonal factors, and
are driven by personally important outcomes. Clinicians
should consider specifically asking teens about symptom
perceptions, medication beliefs, current approaches to
symptom management, goals, and personal priorities.
This knowledge can provide a foundation for shared
decision-making, and development of individualized
self-management plans. Researchers would also benefit
by adopting a common consensus definition of asthma
self-management. Precise terminology is not only essen-
tial to clear communication and shared understanding,
but can contribute towards a more cohesive theoretical
understanding of asthma self-management.
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