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Abstract

Rationale: Cystic fibrosis is a progressive disease requiring a complex,
time-consuming treatment regimen. Nonadherence may contribute

to an acceleration of the disease process. Spirituality influences some
parental healthcare behaviors and medical decision-making.

Objectives: We hypothesized that parents of children with cystic
fibrosis, when classified into groups based on adherence rates, would
share certain psychosocial and religious and/or spiritual variables
distinguishing them from other adherence groups.

Methods: We conducted a multisite, prospective, observational
study focused on parents of children younger than 13 years old at two
cystic fibrosis center sites (Site 1, n = 83; Site 2, n =59). Religious
and/or spiritual constructs, depression, and marital adjustment
were measured by using previously validated questionnaires.
Determinants of adherence included parental attitude toward
treatment, perceived behavioral norms, motivation, and self-efficacy.
Adherence patterns were measured with the Daily Phone Diary,

a validated instrument used to collect adherence data. Cluster

analysis identified discrete adherence patterns, including parents’
completion of more treatments than prescribed.

Measurements and Main Results: For airway clearance
therapy, four adherence groups were identified: median adherence
rates of 23%, 52%, 77%, and 120%. These four groups differed
significantly for parental depression, sanctification of their child’s
body, and self-efficacy. Three adherence groups were identified for
nebulized medications: median adherence rates of 35%, 82%, and
130%. These three groups differed significantly for sanctification of
their child’s body and self-efficacy.

Conclusions: Our results indicated that parents in each group
shared psychosocial and religious and/or spiritual factors that
differentiated them. Therefore, conversations about adherence likely
should be tailored to baseline adherence patterns. Development of
efficacious religious and/or spiritual interventions that promote
adherence by caregivers of children with cystic fibrosis may be useful.
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Children with chronic medical conditions
often experience health declines secondary
to poor adherence to prescribed therapies,
which are often the parents’ responsibility.
Parental cystic fibrosis (CF) treatment

838

adherence is variable, which is partly due to
the complex and time-consuming daily

treatment regimen (1, 2). For most patients,
the current accepted CF treatment regimen
consists of a minimum of airway clearance

therapy (ACT), chronic use of oral and
nebulized medications (NMs), and
pancreatic enzyme replacement with
intermittent need for additional oral,
nebulized, and occasional intravenous
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medications during acute illness. Patients
with CF are at significant risk over time
for developing comorbidities, adding
additional complexity. Poor adherence
leads to increased exacerbations and disease
progression, resulting in greater stress and
financial burden, time away from school,
academic and social deficits, and decreased
quality of life (3).

Previous studies of patients with CF
have shown poor adherence when objective
measures are used. Reported adherence rates
are 27-46% for pancreatic enzymes and
51% for frequency of airway clearance (4).
Past studies have also shown that patients
can be classified into groups based on
adherence patterns (5). Psychosocial factors
are known to affect adherence, including
depression (6) and family cohesiveness
and conflict (7). Poorer marital functioning
has long been identified with lower
adherence to a child’s medical treatment
for CF (8). An underappreciated influence
on adherence is religious beliefs and
spirituality (R/S). Definitions of R/S
are numerous because of significant
overlap between the constructs and their
multidimensional nature. Following Hill
and colleagues, spirituality is defined herein
as, “feelings, thoughts, experiences, and
behaviors which arise from a search for
the sacred,” and religion is distinguished
by its communal nature by adding to the
definition “the means and methods (e.g.,
rituals or prescribed behaviors) of the
search receive validation and support from
within an identifiable group of people”
(9). R/S has been related to treatment
adherence in other populations (10-13),
and parents of children with CF have
described a relationship between their
spiritual beliefs and treatment adherence
(14).

In prior work, we presented
preliminary evidence of the relationship
between R/S and parental adherence to CF
treatments using the theory of reasoned
action (15) as a conceptual model (16). This
theoretical model (see Figure 1) posits that
adherence behavior can be reasonably
well anticipated by parents’ intentions to
adhere to their child’s treatments, which are
predicted by three “determinants”: attitude
toward the value of the treatment (its
utility), perceived behavioral norms
(interactions between their motivation to
follow the regimen and the expectations
they perceive others have for them to
adhere), and self-efficacy for completing the

treatment regimen. The determinants are
influenced by “background factors” that
include demographics, disease-related
variables, and psychosocial and spiritual
factors. On the basis of our prior work and
that of others (17), R/S was operationalized
using two constructs: religious coping and
sanctification of the body. Religious coping,
defined as “a search for significance in
times of stress, in ways related to the
sacred” (18), has both positive and negative
dimensions, each reflecting its association
with health outcomes rather than the
nature of the coping itself. Sanctification is
defined as imbuing one’s child’s body with
spiritual significance, reflecting the idea
that parents see their child’s body as a “gift”
or “miracle” or that their child’s body is
“created in the image of God.” It is

a two-dimensional construct, with both
monotheistic (manifesting God) and
spiritual (having sacred significance)
dimensions (17).

In this study, we sought to describe the
link between R/S and adherence in parents
of children with CF for ACT and NM.
We hypothesized that parents classified into
groups based on rates of adherence would
share certain psychosocial and R/S variables
that would distinguish them from other
adherence groups. Identification of
important psychosocial or R/S constructs
could then be targeted for intervention in
subsequent research.

Methods

This multisite, cross-sectional study was
performed at two academic pediatric
hospitals with accredited CF centers:
Cincinnati Children’s Hospital Medical
Center (Site 1) and University of Alabama
at Birmingham/Children’s Hospital of
Alabama (Site 2). Parents of children
with CF ages 13 years and younger were
eligible for the study (n =160 at Site 1;
n=175 at Site 2). The study was approved
by the institutional review boards at both
sites (IRB 2010-1041). Parents were
informed by a letter from their child’s
pulmonologist of their eligibility for this
study and were approached at their
child’s next clinic appointment with the
opportunity to ask questions, decline to
participate, or complete an informed
consent form.

When informed consent was obtained
from parents, they were given an internet
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link enabling them to log into the REDCap
Survey site (19) to complete a series of
questionnaires at their convenience.
Appointments were also made for parents
to complete three Daily Phone Diary
(DPD) calls (20).

Measures

Background factors. Multiple
questionnaires were completed to assess

a series of background factors. Surveys
included the following scales: sanctification
of the body, religious coping styles,
religiosity, depression, and marital
adjustment. Additional details about these
scales, including measures of reliability,
score ranges, and examples of questions, can
be found in Table 1.

Adherence determinants. Various
adherence determinants were measured
with standardized questionnaires, including
parental attitude toward treatment,
perceived behavioral norms, motivation,
self-efficacy, and adherence intentions.
Additional details about these scales,
including score ranges and examples of
questions, can be found in Table 2.

Adherence rates. Parental treatment
behavior was measured using the DPD
to obtain the number of ACT and NM
treatments completed (4, 20). This
semistructured telephone interview uses
a cued recall system in which participants
recount all events of at least 5 minutes’
duration during the past 24 hours and
gives the event, duration, number and
relationship(s) of other people present,
mood, and classification of the event as
recreational or instrumental. Inquiry into
all events of each day theoretically “blinds”
participants to the behaviors of interest and
decreases the likelihood of giving a false
response that is socially acceptable. The
DPD is commonly used to study CF
treatment adherence, and it has established
psychometric properties, including test-
retest reliability (20), interrater reliability
greater than 90% (21), and convergent
validity when compared with electronic
monitoring (22). Adherence is calculated as
the ratio of treatments completed per
DPD to treatment prescribed at the clinic
appointment at which enrollment occurred.
Participants were scheduled to complete
three DPDs at their convenience during
the 3 weeks immediately following
questionnaire completion. Because
treatment adherence can vary between
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Figure 1. The theory of reasoned action.

weekdays and weekends (23), DPDs were
planned to take place on one weekend
day and two weekdays. Two coauthors
(D.H.G. and S.D.) were trained to use the
DPD by its developer (A.L.Q.).

Analytic Approach

Family-level variables were created to
account for situations where two parents
reported outcomes for the same child. Each
family-level variable was calculated as the
average of the two parents’ reported
adherence measures by DPD. For each
family unit, the average numbers and
duration of ACT and NM administered
over the 3 days were calculated. Each of
these average values was then divided by
the corresponding prescribed treatment
frequency or duration, which was obtained
by chart review. Differences between
parental answers for each variable were
assessed using the Wilcoxon signed-rank
test. Descriptive analyses were performed
with calculation of mean (M), standard
deviation (SD), median, and interquartile
range (IQR) for each continuous variable.
Each categorical variable was summarized
with frequency and percentage data.
K-means clustering was performed to
determine the number of distinct adherence
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groups (clusters) for each type of adherence
measure. Post hoc assessment of clustering
solutions for each type of adherence
measure suggested that underlying
subpopulations were not normally
distributed.

To avoid making distribution
assumptions necessary for calculating
traditional information criteria, the optimal
number of adherence groups within
a treatment modality was obtained by
assessing the sum of squared errors (SSE)
and proportion of variance explained for
each analysis (24, 25). The K-means cluster
analyses were implemented using RStudio
Version 3.0.2 software (R Project for
Statistical Computing, Vienna, Austria).
All other analyses were conducted using
SAS 9.3 software (SAS Institute, Cary,
NQC).

Results

A total of 142 parents—83 from Site 1
(58%) and 59 from Site 2 (42%)—
completed the study (see Figure 2).
Demographic information and clinical data
for their children are presented in Table 3.
Compared with the U.S. population as

a whole, evangelical and mainline
Protestants were overrepresented (34% and
30%, respectively, compared with 26%

and 18% in the U.S. general population),
whereas Roman Catholics were
underrepresented (18% compared with 24%
in the U.S. general population) (26).
Measures of background factors and
adherence determinants with aggregate
value and range of scores on psychosocial,
R/S, and adherence determinant
questionnaires are provided in Table E1

in the online supplement. Graphical
assessments of the SSE for various

cluster solutions identified different clusters
for the two treatment modalities (ACT
and NM; see Figures 3 and 4). The
psychosocial and R/S variables that were
associated with the two treatment
modalities were different. The prevalence of
depressive symptoms (participants scoring
above the usual cutoff value of 16 for
clinically significant symptoms) was 47%
(27). The overall mean score on the
Center for Epidemiologic Studies
Depression Scale was 16.2 (SD =11.5).
Participants at Site 1 had a significantly
higher level of depressive symptoms

(M =17.9; SD =12.0) than those at Site 2
(M=13.5; SD=10.4) (P = 0.04).
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Table 1. Measurements of spiritual, religious, and psychosocial background factors

Score
Range

Cronbach’s «
(Previous Studies)

Scale/Subscale

Sanctification of the body 0.98 (0.74-0.98)* 12-84 (Likert)

Manifestation of God

Sacred qualities 0.98 (0.74-0.98)  10-70 (Likert)

Religious coping styles 0.86 (0.85-0.93)T  0-21 (Likert)
(RCOPE)
Positive religious
coping
Negative religious 0.86 (0.85-0.93) 0-21 (Likert)
coping
Problem solving 0.86 (0.85-0.93) Item level
Religiosity (Duke) 0.84 (0.75)* 5-27
Faith, peace, and 0.88 (0.84)8 0-48 (Likert)
meaning (FACIT)
Depression (CES-D) 0.93 (0.63-0.93)!  0-60 (Likert)
Marital adjustment 0.92 (0.96)" 0-151

(dyadic)

What the Scale Measures

Belief that the sacred is manifest in
their child’s body

The extent to which respondents
perceive their child’s body as
having sacred qualities

How often positive religious coping is
used

How often negative religious coping
is used

How often religious coping is used
for problem solving or control of
a stressor

Three dimensions of religiosity:
organizational, nonorganizational,
and intrinsic

Three spiritual domains in persons
dealing with chronic illnesses

How often the child experienced
symptoms

Quiality of relationship in married or
cohabitating couples

Examples

“My child’s body is created in
God'’s image.”

“My child’s body is miraculous.”

“Looked for a stronger connection
with God”

“Wondered what | did for God to
punish me”

“Tried to deal with the situation on
my own without God’s help.”

“How often do you attend church or
other religious meetings?”

“l find comfort in my spiritual beliefs.”
“I talked less than usual.”

“Do you and your mate engage in
outside interests together?”

Definition of abbreviations: CES-D = Center for Epidemiologic Studies Depression Scale; FACIT = Functional Assessment of Chronic lliness Therapy-

Spiritual Well-being Scale; RCOPE = Religious Coping Scale.
*Mahoney and colleagues (17).

TPargament and colleagues (41).

*Koenig and colleagues (42).

S$Canada and colleagues (43).

IRadloff (27).

TSpanier (44).

Mothers reported significantly more
symptoms (M =17.6; SD = 11.9) than did
fathers (M =12.4; SD=9.9) (P=0.03).

There were 31 parent dyads in the sample. than women.

Dyads had similar responses for all
variables except positive religious coping
(P =0.045). Men had slightly lower scores

Airway Clearance
A four-cluster model provided the best fit
for ACT. The four adherence groups

(characterized by mean adherence rates)

Table 2. Measurements of parental adherence determinants

Adherence Determinant Scale Used

Treatment attitude
Perceived Utility Subscale*
Motivation

Perceived behavioral Theory of reasoned action®

norms

Self-efficacy

Adherence intentions

Adherence Determinants Questionnaire—

Theory of reasoned action (one item)’

Created from Bandura’s guidelines*

Theory of reasoned action (three items)’

Score Range

Examples

“| believe that my child’s treatment plan will prevent

“When it comes to my child’s health, | want to do/

don’t want to do what my child’s pulmonologist

“Most people who are important to me think |

should/should not make sure my child’s airway
clearance gets done the number of times
recommended by our doctor each day.”

“Please rate how certain you are that you can make

sure that your child does his/her treatment the
number of times recommended by your doctor

8-40 (Likert)
an exacerbation.”
1-7 (Likert)
thinks | should do.”
3-21 (Likert)
0-1,100
each day.”
3-21

“l'intend to have my child do airway clearance the

number of times recommended by our doctor
each day over the next month.”

*DiMatteo and colleagues (45).
TFishbein and Ajzen (15).
*Bandura (46).

Grossoehme, Szczesniak, Britton, et al.: Parental CF Treatment Adherence
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(n=36)
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cited time constraints)
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Figure 2. Participant enrollment diagram.

were low-adherent (23%), medium-
adherent (52%), high-adherent (77%), and
superadherent (120%) parents. The mean
adherence rate for each cluster and
significant differences in predictors between
clusters are shown in Table 4. Complete
questionnaire data are given in Table E2.
Superadherent parents were significantly
less likely to imbue their child’s body with

Table 3. Demographic data of sample and clinical data of children

sacred significance (as a manifestation of
God) than were high-adherent parents.
Medium-adherent parents had significantly
lower levels of depressive symptoms

than low-adherent, high-adherent, or
superadherent parents. Low-adherent
parents were less influenced by their
perceptions of the expectations of other
parents of children with CF regarding ACT

Variable

Percent female (parent)*

Religious affiliation
Nondenominational

Christian

Roman Catholic
Protestant
Orthodox Christian
Jewish
Mormon
None

Child sex (female)*

Child age (yn'

Number of exacerbations in past 12 mo®

Aggregate
Value

72%
47 (34)

N
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than were high-adherent parents. Low-
adherent parents reported significantly
lower self-efficacy for completing their
child’s ACT treatments than did
medium-adherent, high-adherent, and
superadherent parents.

Nebulized Medication

A three-cluster model provided the best
fit to the NM data, with clusters of low-
adherent (35%), high-adherent (82%),
and superadherent (130%) parents (see
Figure 3). The mean adherence rate for
each cluster and significant differences in
predictors between clusters are shown in
Table 5. Complete questionnaire data

are shown in Table E3. There were
significant between-cluster differences in
the mean values of several predictors of
adherence. Low-adherent parents reported
increased use of negative religious coping
compared with high-adherent parents.
Unexpectedly, superadherent parents
reported significantly higher use of negative
religious coping styles than high-adherent
parents did. High-adherent parents
imbued their child’s body with sacred
significance significantly higher than
low-adherent parents did, seeing their child’s
body as a manifestation of God as well as
attributing sacred qualities to their child’s
body. High-adherent parents reported
higher feelings of self-efficacy than did
low-adherent parents. High-adherent
parents had higher intentions to complete
their child’s NM than did superadherent
parents.

Furthermore, among those parents
with children who were both performing
ACT and taking NM, the type of cluster
membership for one treatment modality did
not correspond to the same type of cluster
membership in another modality (e.g.,
parents who were superadherent to
performing ACT were not necessarily
superadherent to taking NM). This is
evidenced by the difference in the optimal
number of clusters for the two treatment
modalities.

Discussion

Discrete clusters of parental rates of
adherence to their child’s ACT and NM
treatments were identified, together with
significant differences in psychosocial and
R/S variables between clusters. Parental
depression was more prevalent than

AnnalsATS Volume 12 Number 6| June 2015
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Figure 3. Four-cluster model of parents’ adherence to their child’s prescribed daily frequency of

airway clearance treatments.

anticipated. The results suggested that
treatment adherence is nuanced. Clinical
conversations about adherence may need
to be tailored to the person’s adherence
patterns. For example, providing adherence-
promoting guidance to someone with

a baseline adherence of 20% requires

a very different conversation from that
with a parent who is adhering to 60% of the
prescribed treatment plan.

A superadherent cluster was
identified in this study; positive deviations
represent parents who reported doing
more treatments, on average, than were
prescribed. Qualitative findings supporting
such behavior have previously been reported
(28). These parents have found ways to
create and maintain a highly productive
system of completing treatments. A great
deal could be learned from these parents

about the development and maintenance of
treatment routines.

Self-efficacy was the only theoretical
adherence determinant that differed
significantly between adherence clusters.
The between-cluster differences likely
represent clinically meaningful differences,
making self-efficacy a candidate for future
interventions. Motivational interviewing
and problem-solving skills training (29)
have demonstrated effectiveness and could
be used to explore ways interested parents
might learn and try new means of
increasing their sense of mastery of their
child’s treatments.

Depression is a known significant
comorbidity among parents of children with
CF (30, 31). Though the survey used in the
present study is meant to be a screening
tool for depression, we found that almost
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Figure 4. Three-cluster model of parents’ adherence to their child’s prescribed daily frequency of

nebulized medication treatments.
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half of the parents in this study were above
the clinical cutoff for depressive symptoms.
Only medium-adherent parents had low
levels of depressive symptoms (not near or
above the cutoff value). Depression may
contribute to the challenge of adherence
for some parents. There is currently an
international guidelines group working on
implementation of annual screening of
these symptoms in both patients with CF
and parent caregivers of children with CF
(32). Screening parents for depressive
symptoms, with referral to a psychologist
for assessment, could potentially decrease
this comorbidity.

The between-cluster differences in
negative religious coping are clinically
meaningful. Negative religious coping
has been associated with poorer health
outcomes in other studies (33-35). In our
present study, we also found that religious
coping styles that were more negative were
associated with worse adherence (33-35).
However, what was unexpected was that
superadherent parents reported using
negative religious coping more frequently
than high-adherent parents did. Perhaps
negative religious coping styles create
increased parental anxiety or a perception
that their child’s health is up to them
(without divine or congregational support),
and this motivates these parents’
superadherent behaviors. R/S beliefs have
been shown to be modifiable and have been
associated with improved health outcomes
(36-38). On the basis of these findings,
when parental adherence is suspected to be
poor, we recommend, as part of a complete
evaluation, referral to a clinically trained,
board-certified chaplain for assessment and
clarification of whether negative or passive
deferring styles of religious coping may
contribute to poor adherence. Perceiving
one’s body with R/S-related qualities has
been connected to positive health behaviors
(17). Our findings extend this to the
perception of R/S-related qualities in the
child’s body. Body sanctification offers
a potentially useful construct to frame some
adherence interventions.

Religious demographic data are not
systematically collected by the Cystic
Fibrosis Foundation Registry. The samples
used in this study had a larger percentage
of Protestant participants than that
represented in the U.S. general population.
Future studies should include more diverse
samples. It may be that different spiritually
or religiously based proadherence
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Table 4. Predictor variables for airway clearance adherence clusters

Continuous

Depressive symptoms (CES-D)

Sanctification of the body
(manifestation of God in child’s
body)

Perceived behavioral norms
(other parents of children with
CF)

Perceived behavioral norms
(airway clearance)

Self-efficacy for completing
airway clearance treatment

Child age

Categorical
Parent age*, yr  18-25
26-30
31-35
36-40
41-45
46 and older

Parent Some high
education school
levelS High school

graduate
Some college
College

graduate
Graduate

school

Collaborative Not at all
religious Somewhat
coping/ Quite a bit

A great deal

Number of 0
exacerbations 1
in prior 2
years+ Sl 3

4
5
6
7

Group 1
(Low Adherence)

Group 2
(Medium Adherence)

15.0 (10.5-24.3)
60.0 (48.8-71.0)

9.0* (4.0-22.0)
70.0 (56.5-77.0)

14.5% (12.3-15.0) 15.0 (13.5-15.0)

18.0* (16.0-18.0) 18.0 (18.0-18.0)

856.0% (801.8-958.5) 1,077.0 (1,044.0-1,095.8)

2.5 (1.6-10.5) 6.4* (4.0-9.3)
4 (19%) 1 (4%)
2 (10%) 5 (20%)
5 (24%) 8 (32%)
7 (33%) 4 (16%)
1 (5%) 4 (16%)
2 (10%) 3 (12%)
3 (15%) 0 (0%)
5 (25%) 3 (12%)
7 (35%) 4 (16%)
4 (20%) 14 (56%)
1 (5%) 4 (16%)
5 (25%) 5 (20%)
8 (40%) 7 (28%)
1 (5%) 6 (24%)
6 (30%) 7 (28%)

16 (76%) 11 (44%)
2 (10%) 7 (28%)
0 (0%) 4 (16%)
0 (0%) 1 (4%)
1 (5%) 0 (0%)
2 (10%) 0 (0%)
0 (0%) 1 (4%)
0 (0%) 1 (4%)

1,080.5% (1,027.5-1,097.3)

Group 3
(High Adherence)

Group 4
(Superadherence)

19.5 (9.75-28.0)
72.0 (59.0-77.0)

16.0 (7.5-21.0)
58.0" (49.0-77.0)

15.0 (15.0-15.0) 15.0 (13.5-15.0)

18.0 (18.0-18.0) 18.0 (17.0-18.0)

1,085.0/ (974.0-1,098.5)

2.8 (1.7-5.1) 5.3 (2.5-7.6)
2 (6%) 3 (8%)
7 (21%) 8 (22%)

18 (53%) 10 (27%)
2 (6%) 11 (30%)
4 (12%) 4 (11%)
1 (3%) 1 (3%)
3 (9%) 0 (0%)
6 (18%) 8 (22%)

13 (38%) 12 (32%)
9 (26%) 15 (41%)
3 (9%) 2 (5%)
6 (18%) 4 (11%)

11 (32%) 14 (38%)
7 (21%) 13 (35%)

10 (29%) 6 (16%)

20 (59%) 17 (46%)
6 (18%) 8 (22%)
7 (21%) 9 (24%)
0 (0%) 1 (3%)
0 (0%) 2 (5%)
0 (0%) 0 (0%)
1 (3%) 0 (0%)
0 (0%) 0 (0%)

Definition of abbreviation: CES-D = Center for Epidemiologic Studies Depression Scale; CF = cystic fibrosis.
Data are presented as median (interquartile range) or number (%).

*Represents significant difference (P < 0.05) between Group 2 and Group 3.
TRepresents significant difference (P < 0.05) between Group 3 and Group 4.
*Represents significant difference (P < 0.05) between Group 1 and Group 3.
SRepresents significant difference (P < 0.05) between Group 1 and Group 2.
IRepresents significant difference (P < 0.05) between Group 1 and Group 4.

interventions are needed to properly address
the religious diversity within the CF
population. As with any intervention, R/S-
based interventions should demonstrate
cultural competence, taking into account the
particular assets and needs of those for whom it
is intended. Similar to responding differently
based on which cluster of adherence behaviors
a parent belongs to, more than a one-size-fits-
all approach to R/S-based intervention is
needed. This underscores the importance of
collecting religious demographic data from this
population in the future.

This study has limitations. The cross-
sectional design allowed for associations
between variables, but not causality, to be
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determined. In general, adherence measures
are a surrogate representation of actual
adherence behaviors and inherently may not
be completely accurate, albeit there is no
“perfect” measure of adherence behavior.
The DPD, though a validated measure,
provides parent-reported data and is
subject to reporting bias. As stated
previously, the DPD is one of the best and
most feasible approaches to assessing
adherence to treatment behaviors (such as
airway clearance rates). The two-center
sample may not be representative of
parents at CF centers as a whole.
Nonresponder data were unavailable, and
the degree to which our sample is

representative of the whole population at
these sites could not be calculated. As
previously noted, a limitation of the study
is the predominately Christian religious
demographic of the sample and the lack
of population-level data for comparison,
making it difficult to judge the extent
to which our sample is similar to the
CF population. Cluster analysis is an
exploratory approach and therefore has
limitations. A validation study would be
necessary to determine the reproducibility
of adherence clusters found in this cohort.
Nevertheless, important conclusions
can be drawn. We have shown that parental
self-efficacy and certain forms of R/S and
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Table 5. Predictor variables for nebulized medication adherence clusters

Group 1
(Low Adherence)

Continuous
Negative religious coping (Brief RCOPE)
Sanctification of the body (manifestation of God
in child’s body)
Sanctification of the body (sacred qualities of

4.5* (1.3-8.8)
60.0* (45.8-69.5)

55.5" (35.8-68.8)

Group 2 Group 3
(High Adherence) (Superadherence)
1.07 (0.0-3.0) 0.0% (0.0-1.3)

77.0 (61.0-77.0) 59.0 (53.3-77.0)

68.0 (53.5-76.3) 62.0 (563.0-77.0)

child’s body)
Self-efficacy for completing nebulized 1,080.0* (1,003.0-1,097.0) 1,093.0 (1,070.0-1,100.0) 1,096.0 (1,068.5-1,100.0)
medication
Intentions to complete nebulized medication 21.0 (21.0-21.0) 21.0t (21.0-21.0) 21.0 (18.0-21.0)
Categorical
Self-directed religious coping**
0 8 (25%) 17 (52%) 14 (67%)
1 16 (50%) 14 (42%) 4 (19%)
2 5 (16%) 0 (0%) 1 (5%)
3 3 (9%) 2 (6%) 2 (10%)
Number of pulmonary exacerbations in prior
year'
0 16 (50%) 20 (59%) 10 (48%)
1 5 (16%) 8 (24%) 2 (10%)
2 5 (16%) 3 (9%) 8 (38%)
3 1 (3%) 1 (3%) 0 (0%)
4 1 (3%) 2 (6%) 0 (0%)
5 2 (6%) 0 (0%) 0 (0%)
6 1 (3%) 0 (0%) 1 (5%)
7 1 (8%) 0 (0%) 0 (0%)

Definition of abbreviation: RCOPE = Religious Coping Scale.
Data are presented as median (interquartile range) or number (%).

*Represents significant difference (P < 0.05) between Group 1 and Group 2.
TRepresents significant difference (P < 0.05) between Group 2 and Group 3.
*Represents significant difference (P < 0.05) between Group 1 and Group 3.

coping styles, as well as parental depression,
are associated with treatment adherence.
Further, adherence rates were not normally
distributed, but fell into discrete clusters.
Future studies should include multivariate
clustering of adherence to different treatment
modalities and longitudinal designs
exploring causality, as well as potential
interactions between spiritual constructs and
the disease course over time. Acceptability

and feasibility of interventions targeted to
the needs of parents at different levels of
adherence and including the between-
cluster differences may also be beneficial.
Intervention studies have demonstrated that
R/S components are modifiable and show
positive outcomes 38-40). Adherence-
promoting interventions using the findings
of this study for parents of children with CF
are currently underway. M
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