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A B S T R A C T

Objective: Patient education in children with rare chronic diseases like children’s interstitial lung disease
(chILD) remains a challenge.
Aims: To develop and evaluate a component-based educational program for individual counselling and to
improve patients’ and caregivers’ self-efficacy and treatment satisfaction. Furthermore, to create chILD-
specific educational material and assess physicians’ satisfaction with the intervention as well as patients’
health-related quality of life (HrQoL).
Methods: The study was conducted in two German centers for pediatric pulmonology, as a single-group
intervention with pre-post-follow-up design.
Results: Participants (N = 107, age: M = 7.67, SD = 5.90) showed significant improvement of self-efficacy
(self-report: t = 2.89, p < 0.01; proxy-report: t = 3.03, p < 0.01), and satisfaction (patients: t = 3.56,
p = 0.001; parents t = 6.38, p < 0.001) with the medical consultations. There were no pre-post differences
in HrQoL. Participants were highly satisfied with the material and the physicians with the program.
Conclusions: The chILD education-program is a promising strategy to improve patients’ and their parents’
self-efficacy and treatment-satisfaction. Specific effects of the intervention need to be determined in a
randomized controlled trial.
Practice implication: Healthcare providers managing pediatric patients with chILD, may choose to use a
patient education-program specifically tailored to the needs of chILD patients and their families, such as
the program described here, which is the first of its kind.

© 2019 Elsevier B.V. All rights reserved.

Contents lists available at ScienceDirect

Patient Education and Counseling

journal homepage: www.else vie r .com/ locate /pateducou
1. Introduction

Children’s interstitial lung disease (chILD) is a term for more
than two hundred different mostly rare chronic lung diseases
affecting the lung parenchyma. It is associated with varying
morbidity. The estimated prevalence is 0.36 per 100,000, the
incidence 1.32 per 1,000,000 [1–7]. Symptoms are nonspecific but
patients typically present with tachypnoea, hypoxemia, failure to
thrive, crackles on auscultation and diffuse infiltrates on chest
radiography [8–10]. There is a wide range of disease severity [10]
and a lack of knowledge about the pathogenesis and the clinical
course in most of the specific chILD-diagnoses [4]. Hence, treating
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patients with chILD constitutes a challenge for pediatric pulmo-
nologists [11].

Patients and their families have to manage multicomponent
treatment regimes, which can be complex, invasive, and time
consuming, thus placing substantial burden on families who are
already negotiating the typical activities and developmental
challenges of childhood [12]. Individualized disease management
requires a multifaceted approach including effective medical
treatment and patient education to reduce disease related
worries and support patients and families in their disease
management (e.g. ventilation, inhalation, financial support)
[13]. Patient education should help patients to acquire or
maintain the skills they need to manage their life with this
chronic disease in the best possible way (World Health
Organization, 1998) [14]. Modi and colleague’s conceptualization
of self-management contains 3 interdependent components (self-
management behaviors, contextual variables, and the processes).
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In Modi’s Pediatric Self-management Model, self-management
behaviors operate with individual, family, community, and health
care system domains. Through underlying cognitive, emotional,
and social processes, modifiable and nonmodifiable domain-
specific influences impact self-management [12].

Patient education is a frequently used interventional ap-
proach for chronically ill patients, including chronic obstructive
pulmonary disease (COPD), asthma or cystic fibrosis (CF). Patient
education programs aim to enhance disease management,
management of procedural distress [15–20] and improve
perceived self-efficacy [21–23]. Self-efficacy is a construct based
on the social cognitive theory, which refers to "people's beliefs
about their capabilities to exercise control over their own level
of functioning and over events that affect their lives” [38].
Different guidelines generated by national and international
expert panels underline the importance of patient education in
the field of chronic lung diseases [24–27]. The education
material should be easy-to-read and strategically addressed to
provide efficient, cost-effective, quality health education.
Finally, quality health education aims to improve people's lives
by facilitating a change in their attitudes, beliefs, knowledge,
skill levels, and behavior [28].

Furthermore, improved disease management has been associ-
ated with better health-related quality of life (HrQoL) in children
and their families with asthma [18,29–32] and CF [33,34]. Patient
education therefore has the potential to improve patients’ HrQoL
and health [11,29], and interventions to improve self-management
are recommended [9]. Nevertheless, findings regarding the impact
of interventions that aim to improve self-management are not
consistent regarding HrQoL. Some studies suggest significant
positive outcomes [30,30,31,32], others a tendency towards
improvements [33,34], while others show no effect [19,21,35].

Many families of children suffering from chILD reported
knowing little generally about the disease, both at the time of
diagnosis and during follow up [28]. In absence of evidence based
treatment options, it appears extremely important to conduct
shared medical decision making between healthcare professionals
(HCPs), patients and their caregivers. This requires strategies to
share the existing knowledge about chILD with affected families.
Despite the physicians’ awareness of the importance of a careful
patient education program, implementation and sustainability
cannot be taken for granted [35,36]. Friberg et al [37] concluded
that patient education was not considered to be a part of routine
care but was often omitted by HCPs due to other work demands
and a high workload. Lelorain et al [14] found the key factor to
motivate professionals was the integration of patient education
into routine care within a multidisciplinary team. Additionally,
healthcare managers should consider how they can promote
patient education as a routine, expected, monitored and remuner-
ated aspect of the provision of care [38–40].

Currently, there are no patient education-standards for patients
with chILD and their families. Due to the high information needs
about the disease and its treatment in affected families, the aim of
the current study was to develop and evaluate a semi-structured
patient education-intervention for children with chILD and their
caregivers. We hypothesized a significant improvement:

1 of self-efficacy in patients with chILD and their parents after the
educational program, compared to pre-intervention (primary
outcome);

2 of satisfaction with the medical consultation after patient
education-sessions;

3 in HrQoL after the educational program, compared to pre-
intervention.

4 Finally, we explored feasibility of the semi-structured patient
education within clinical routine care.
Please cite this article in press as: M. Niemitz, et al., Patient education fo
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2. Methods

2.1. Study design

This study was conducted between June 2014 and December
2016, as a single-arm study with a pre-post 1-month follow-up
design in two German tertiary pediatric pulmonology centers,
specialized in chILD in Hannover and Munich. Information
material was developed based on the current literature and
results of a self-developed questionnaire, which assessed current
information needs of affected families in Germany. The latter were
identified interviewing preliminary focus groups at the two
centers. For details of the development of the patient informa-
tion-brochure see online supplemental materials E1. The chILD-
specific patient education-program focused on the communication
of disease-specific knowledge and treatment related skills, in order
to improve the patients’ and caregivers’ adaptation to the medical
challenges of these rare lung diseases. We developed instructions
for clinicians as a guideline to conduct patient education
continuously, based on the didactic principles “keep it short and
simple” and patient-centered care of “shared-decision making”
[41]. A checklist to assess the individual information needs was
filled out prior to each consultation by patients and their parents.
Based on this checklist the physician conducted the patient
education-session. Contents were based on the patient informa-
tion brochure previously developed by us. They were delivered as a
combination of printed material and verbal communication.
Subsequently, the printed material was delivered to patients and
their parents with the opportunity to read it carefully at home. The
study protocol was approved by the Institutional Review Board
(IRB) at the University of Munich, Germany (EK 111-13), which was
the coordinating site of the chILD-EU consortium and by the
participating centers in Ulm and Hannover. The chILD-EU
consortium was conceptualized for clinical scientists and pediatric
pulmonologists to assemble cohorts of children with well-defined
disease entities. The disease entities are verified by international
panels of clinicians, radiologists, geneticists and pathologists.
Follow-up of children with a confirmed diagnosis is monitored in a
web-based database to allow international collaboration on these
rare disease entities. The aim was to develop evidence-based and
consensus-agreed clinical guidelines to achieve better care of
patients afflicted by chILD and to improve their HrQoL (http://
www.childeu.net) [10].

2.2. Participants

Inclusion criteria were (1) being a child/caregiver of a child with
proven or suspected chILD, (2) child’s age is between 0 months and
22 years, and (3) sufficient German language skills to understand
educational contents. Parents were informed about the study and
all participating patients, if old enough, gave their informed assent
and all caregivers gave their informed consent to participate in the
study before the baseline assessment.

2.3. Intervention

2.3.1. Patient information-brochure
The chILD-specific patient education-program consisted of one

generic and one disease specific part. The generic part was
standardized for all patients with chILD and their parents. This
component offers basic education material about the structure and
function of airways, chILD-diagnosis, diagnostic procedures,
therapy, nutrition, complications, school, leisure time, holidays
and traveling, social and financial support, research, self-help
groups and a short medical dictionary that should be useful for all
patients/parents to be able to better cope with the chronic
r children with interstitial lung diseases and their caregivers: A pilot
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condition. The disease specific part contained information that
could be chosen by the HCP depending on the patient’s particular
individual medical or psychosocial needs. All components could be
combined and were independent from each other. Patients and
caregivers could collect specific educational leaflets from the
information booklet which was available as a web-based resource
(http://www.childeu.net). A detailed overview of the content of
the patient education-program is given in E-Table 2.

2.3.2. Instructions for clinicians
Instructions were developed as a guideline for physicians to

conduct the patient education-consultation. It contains helpful
hints for a developmentally adapted procedure and practical
suggestions to transfer disease-specific and treatment related
information in a way that non-professionals and children are able
to understand. The instructions for the clinicians are given in the
online supplement (E2).

2.3.3. Checklist
To assess the patients’ and caregivers’ individual information

needs, we developed and implemented a checklist analogue to the
patient information-brochure. The checklist for patients and
caregivers can be seen in the online supplement (E3, E4). For
each education session, patients and parents could prioritize three
topics they wanted to learn more about.

A detailed protocol of the manualized program is available for
free at the chILD-EU web site http://www.childeu.net.

2.3.4. Implementation
The implementation of the patient education program followed

six steps: (i) HCPs were trained in a one-day train-the-trainer
inhouse session by experienced study staff based on the patient
information-brochure and instructions for clinicians. (ii) patients’
and/or caregivers’ information needs were assessed with the
checklist right before the appointment with the HCP, (iii)
educational goals were agreed upon with the patient and/or the
caregiver using the completed checklist, (iv) educational sessions
were conducted in addition to the regular clinical visits using an
additional timeslot of approximately 30 min, based on the
prioritized educational goals, with the education booklet for
illustration as needed, (v) the patient education booklet with
further information material was given for homework, (vi)
patients’ and/or caregivers’ skills were evaluated at least 4 weeks
after the patient education-program.

2.4. Instruments

The questionnaire to assess satisfaction with consultation was
used at baseline (t0) which refers to previously conducted
consultations and immediately afterwards (t1) in order to avoid
a bias regarding the remembered counselling session. Question-
naires to evaluate self-efficacy and HrQoL were administered at
baseline (t0) and one month after the visit (t2) to allow contents of
the counseling to be implemented in the daily routine. The
questionnaire to assess satisfaction with the information booklet
was only used at t2. Satisfaction of the HCPs was assessed at t1.
Socio-demographic data of the participants and medical informa-
tion of the patients were collected at baseline.

2.4.1. Primary outcome

2.4.1.1. Self-efficacy. The self-efficacy-questionnaire for children
with chILD assessed parents’ perceptions of their self-efficacy
regarding their child’s disease as well as patients’ own perception
of their self-efficacy. It was adapted from the Inflammatory Bowel
Disease questionnaire (IBD-yourself) [42] and was modified for
Please cite this article in press as: M. Niemitz, et al., Patient education fo
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patients with chILD. The questionnaire comprises 12 items (e.g. I
know how to protect myself/my child against infections.). A self-
report version for children �8 years and a parent version for
children �1 month are available. In both versions 4-point response
scales are utilized (4 = Yes; 3 = Yes, probably; 2 = No, probably not; 1
= No). Hence, the possible range is between 0 and 48 points. Higher
scores indicate perception of higher self-efficacy. The items can be
added to a total score. The self-report (Cronbachs’α=0.81) and the
parent-proxy report (Cronbachs’α = 0.90) of the German version
showed high internal consistency.

2.4.1.2. Secondary outcomes
2.4.1.2.1. Satisfaction with the educational program. This
questionnaire assessed the child’s and parents’ satisfaction with the
patient education-session. Using 9 items (e.g. HCPs answered my
questions), a 4-point response scale is utilized (4 = Yes; 3 = Yes,
probably; 2 = No, probably not; 1 = No). In the last item participants
were asked to evaluate the patient education program by using a scale
from 6 (excellent) to 1 (insufficient). The possible range is between 0
and42.Thequestionnairewas constructedspecifically for this studyas
a self-report for children >8 years and as a parent-report version.
Higher scores indicate greater satisfaction. In our sample, the self-
report (Cronbachs’α=0.69) showed sufficient and the parent-proxy
report (Cronbachs’α = 0.84) showed high internal consistencies.

2.4.1.2.2. Health-related quality of life (chILD-QL). The chILD-QL is a
disease-specific HrQoL questionnaire applicable to infants,
toddlers, children and adolescents between 1 month and 18
years. Convergent validity was demonstrated and internal
consistency reliability was high [10]. The chILD-QL self-report is
available for children aged 8 years and above and comprises 5–8
items (e.g. ‘I get scared when I have to have treatments or medical
examinations’). The chILD-QL parent-proxy report is available in
developmentally adapted versions for children 1 month and above
and comprises 5–11 items. For self- and parent-proxy reports a 5-
point response scale is utilized (0 = never a problem; 1 = almost
never a problem; 2 = sometimes a problem; 3 = often a problem; 4 =
almost always a problem). Items are reverse-scored and linearly
transformed to a 0–100 scale. Higher scores indicate a better
HrQoL. The individual responses are summed up to form a total
score, indicating overall QoL. In the current study Cronbachs’α
ranged between 0.89 and 0.94 for the self-report and between 0.74
and 0.93 for the parent-proxy report.

2.4.1.2.3. Satisfaction with the information booklet. A satisfaction
questionnairewasconstructedspecifically forthisstudytoassessthe
child’s and parent’s satisfaction with the information booklet as a
self-report for children >8 years and as a parent-report version. Both
versions comprise 6 items (e.g. ‘The information material is helpful
for me.’) on a utilized 4-point response scale (4 = Yes; 3 = Yes,
probably; 2 = No, probably not; 1 = No) with a range of the scores
between 0 and 26. Inthe last itemparticipantswereaskedtoevaluate
the printed information material by using a scale from 6 (excellent)
to1 (insufficient).Higher scores indicate greatersatisfactionwiththe
information booklet. Items were added to a total score. In our study
the self-report (Cronbachs’α=0.73) and the parent-proxy report
(Cronbachs’α = 0.76) showed sufficient internal consistency.

2.4.1.2.4. Satisfaction of the healthcare professionals with the
educational program. This questionnaire was developed for this
study by the research team and assessed satisfaction of HCPs with
conducting a structured patient education-session and consists of 6
items(e.g.StructuredPEis feasible inthe daily routinecare inclinics.)
using 4-point response scale (4 = Yes; 3 = Yes, probably; 2 = No,
probably not; 1 = No). Hence, the possible range is between 0 and 30.
In the last item healthcare professionals were asked to evaluate the
r children with interstitial lung diseases and their caregivers: A pilot
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patient education program by using a scale from 6 (excellent) to 1
(insufficient). Higher scores indicate higher satisfaction. Each item
was analyzed separately due to the low internal consistencies. In our
sample Cronbachs’α = 0.37 showed low internal consistencies.

2.4.1.2.5. Medical and socio-demographic information. Medical
variables were collected through a medical case report form
filled out by the responsible physician, based on the patient's
medical charts. Due to the heterogeneous group of rare chILD-
diagnoses, initial diagnoses underwent a peer-review process by
specialized clinicians within the study and were finally categorized
according to the chILD-EU Classification Scheme [5,9,43,44].
Socio-demographic and socio-economic information were
collected by the caregivers with a self-constructed questionnaire.

2.5. Statistical analyses

2.5.1. Sample size determination
In accordance with previous studies of patient education-

programs for children and families with chronic conditions of the
airways, the sample size necessary was calculated with the
G*Power program 3.1 based on the following assumptions
regarding the primary outcomes [17,18]. We expected at least
pre-post effect sizes, Cohen’s d, of 0.4 in the primary outcomes,
based on two Cochrane review articles regarding educational
intervention studies for children with asthma and CF [17,18]. 84
participants were sufficient to detect a controlled effect of d�0.4 at
a significance level of .05 (2-tailed) with a statistical power of 95%,
using a Student’s t-test for paired samples.
Baseline-assessment T0

Before counselling

N=107

Post-assessment 

T1

Immediately afterwards

n=97

Re-assessment

T2

4 weeks after counselling

n=86

Analyses

n=92 – 101*

Fig. 1. CONSORT flowchart of the study.
*Note: LOCF was performed only if the proportion of missing data was less than 25%, o
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2.5.2. Statistical analyses
Statistical analyses were performed with the software program

IBM Statistical Package for the Social Sciences (SPSS) for Windows
Version 21.0. Single missing values in questionnaire raw item
scores were replaced by the respondent’s mean value of the
questionnaire, if the proportion of missing data was less than 25%,
otherwise the entire questionnaire was excluded from analysis.
The imputation method last-observation-carried-forward (LOCF)
was employed to replace missing data. This procedure assumed
that the outcomes remain constant at the last observed value after
drop out [45] and defined the last observation (prior to drop-out
for patients dropping out) as last time point for patients
completing the questionnaires [46].

Primary outcome analysis was based on the 1-month follow-up
assessment. Our primary hypothesis was tested by t-tests for
paired samples applying a significance level of p < 0.05 (two-
sided). Levene's test was conducted and depending on assump-
tions of equality of variances t-scores were adjusted accordingly.
All analyses regarding secondary outcomes were conducted in an
exploratory manner. To reduce the risk of type I errors due to
multiple tests, the significance level for the secondary outcome
analyses were corrected using a Bonferroni-corrected α-level of
0.025 (two-sided).

Descriptive analyses (means and standard-deviations) were
carried out to examine satisfaction with the patient information
booklet, and satisfaction of the HCPs with patient education.

Additionally, effect sizes (Cohen’s d) were calculated for within-
group pre-post comparisons using the following formula: d=M1–

M2/SD pooled. [47,48]
Lost to follow-up:

n=10 non-responder

Lost to follow-up:

n=18 non-responder

n=3 deceased

therwise the entire questionnaire was excluded from analysis.

r children with interstitial lung diseases and their caregivers: A pilot
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3. Results

3.1. Sample description

One hundred seven patients (54 of them males) were enrolled
in the study, whereof n = 97 (90.1%) filled in follow-up assessments
immediately after consulting and 86 (80.4%) completed the 4-
weeks follow up (see Fig. 1). Participants were on average 7.67
(SD = 5.90) years. Educational sessions had a mean duration of
M = 28.00 (SD = 8.52, Min = 20, Max = 40) for the patient and
M = 29.65 (SD = 10.84, Min = 11, Max = 60) minutes for parents.
Details of the socio-demographic information are presented in
Table 1. Medical characteristics of all participating patients are
shown in Table 2. A total of 19 physicians conducted patient
education-sessions. Demographic characteristics of the participat-
ing physicians are shown in Table 3.

3.2. Primary outcomes

3.2.1. Self-efficacy
The paired t-tests calculated on the sample (nparents = 101 and

npatients = 38) demonstrated significant improvements for both
self-reported (t = 2.89; p = 0.006) and parent reported self-efficacy
(t = 3.03; p = 0.003). Pre-post effect sizes indicated by Cohen’s d
Table 1
Socio-demographic information of the study participants.

Characteristics N (107) (%)

Age (years)
mean 7.67
SD 5.90
Span 0-22
Age groups
1-12 months 12 11.2
13-24 months 10 9.3
2-4 years 22 20.6
5-7 years 15 14.0
8-12 years 23 21.5
13-18 years 21 19.6
> 18 years 4 3.7
Gender
female 48 50.5
male 54 44.9
not reported 5 4.7
Participating caregivers
mother 74 69.2
father 18 16.8
mother and father together 7 6.5
other (e.g. legal guardian) 3 2.8
not reported 5 4.7
Caregivers’ level of education
< 10 years of school 54 50.4
> 10 years of school 48 44.9
not reported 5 4.7
Mothers' employment
full-time 19 17.8
part-time 46 43.0
not employed 31 29.0
not reported 11 10.3
Fathers' employment
full-time 92 86.0
part-time 1 0.9
not employed 3 2.8
not reported 11 10.3
Child`s care or educational institution
not in any institution 27 25.2
daycare/nursery/preschool 24 22.4
school 45 42.1
vocational training 2 1.9
other 2 1.9
not reported 7 6.5

Please cite this article in press as: M. Niemitz, et al., Patient education fo
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were small for parent proxy reports and moderate for self-reports
(Table 4, E-Figure 6).

3.3. Secondary outcomes

3.3.1. Satisfaction with patient education
The paired t-test of satisfaction with patient education,

calculated on the sample (nparents = 98 and npatients = 38) showed
a significant improvement from pre- to post-treatment for both
self-reports (t = 3.56; p = 0.001) and parent-proxy reports (t = 6.38;
p < 0.001). In both groups, pre-post effect sizes indicated by
Cohen’s d were moderate (Table 4, E-Figure 6).

3.3.2. Health-related quality of life
The parent proxy report for the childrens’ HrQoL, calculated

on the sample (nparents = 92), demonstrated no significant
improvement for the QoL total score (t = 0.47; p = 0.64), nor did
the self-reported HrQoL (npatients = 38; t = 0.34; p = 0.74) (Table 4, E-
Figure 6).

3.3.3. Satisfaction with the information booklet
Self-reports were on average 17.77 (SD = 4.98) with a range of

the scores between 2 and 22. Parent-proxy reports were on average
19.41 (S = 3.14). The range was between 4 and 22.

3.3.4. Satisfaction of the healthcare professionals with the structured
patient education

Overall the HCPs were satisfied with conducting the patient
education-program. Mean scores ranged from 2.38 to 3.64.
HCPs evaluation of the program was very good (M = 5.64,
SD = 0.43). Details of the analyses of the HCPs reports are presented
in Table 5.

4. Discussion and conclusion

4.1. Discussion

This study investigated the efficacy of a structured patient
education-intervention for children with chILD and their
parental caregivers. Most outcome scores evaluated improved
significantly between the pre- and post-intervention assess-
ments. In detail, we found a significant increase in the primary
outcome self-efficacy, which is in line with other studies
performed in patients with CF [15,17] and asthma [18,49–51],
as well as for the secondary outcome satisfaction with patient
education. We could not find significant incremental effects of
the additional psychoeducational intervention program regard-
ing HrQoL [17,49,52,53].

Similar to Kennedy et al we found that our patient information
brochure combined with HCPs training in patient-centered care
improved overall patient satisfaction [54]. Patients and parental
caregivers evaluated our information material very positively. The
information material was utilized as a tool during the consultation
to achieve a partnership in planning a system of shared medical
decision making between HCPs, patients and/or their caregivers.
As recommended in the literature, participating HCPs of our study
worked with patients and their parental caregivers to clarify which
components were of relevance to their current situation [54]. This
additional support of HCPs seems to be a crucial element in
implementing advice [55].

Furthermore, HCPs in our study reported to be overall satisfied
with conducting the patient education-program. Although a higher
score was obtained for future usage of the program, feasibility to
conduct it in clinical practice appeared challenging. An additional
20–30 minute time slot to conduct one patient-education session
during the visit seemed sufficient. A specific and continuing
r children with interstitial lung diseases and their caregivers: A pilot
16

https://doi.org/10.1016/j.pec.2019.01.016


Table 2
Medical characteristics of the study participants.

Characteristics N (107) (%)

Treated in clinic
Munich 47 43.9
Hannover 60 56.1
Classification Scheme A)

DPLD/ILD not confirmed, entity ambiguous 32 29.9
More frequent in infants
A1 - DPLD-Diffuse developmental disorders 2 1.9
A2 - DPLD-Growth abnormalities deficient alveolarisation 8 7.5
A3 - DPLD-Infant conditions of undefined ethology 13 12.1
A4 - DPLD–related to alveolar surfactant region 17 15.9
All age groups affected
B1 - DPLD-related to systemic disease processes 20 18.7
B2 - DPLD-in the presumed immune intact host, related to exposures (infectious/non-infectious) 6 5.6
B3 - DPLD-in the immunocompromised host or transplanted 2 1.9
B4 - DPLD-related to lung vessels structural processes 3 2.8
By - DPLD-unclear NON-neonate 1 0.9
Non-DPLD
C1 - Localized, congenital gross structural abnormalities of the lungs 2 1.9
D - Airway disorders 1 0.9
Period of time between start of symptoms and diagnosis (months)
Mean 23.72
SD 42.97
Range 0-197
Not reported 78
Disease severity
Asymptomatic without oxygen 40 37.4
Symptomatic, without oxygen (e.g. tachypnoe, dyspnoe) 31 29.0
Symptomatic with oxygen 26 24.3
Symptomatic continuous 14 13.1
Symptomatic only at physical strain 9 8.4
Symptomatic only at sleep 7 6.5
Symptomatic intermittent (e.g. in the context of infections) 9 8.4
Symptomatic with oxygen and intermittent no-invasive ventilation 2 1.9
Symptomatic with continuous no-invasive ventilation 0 0.0
Symptomatic with invasive ventilation 5 4.6
Symptomatic at ECMO 0 0.0
Not reported 7 6.5
Listed for lung transplantation
Yes 10 9.3
No 90 84.1
Not reported 7 6.5
Clinical course of lung disease (since last visit)
Improvement 15 14.0
Stable in condition 40 37.4
Deterioration 16 15.0
Not reported 36 33.6
Disease-specific treatment (last six weeks)
Yes 44 41.1
No 55 51.4
Not reported 8 7.5
Type of medication
Steroid pulse (systemic) 16 15.0
Steroids (chronic, systemic) 9 8.4
Acithromycin 11 10.3
Hydroxychloroquine 9 8.4
Antibiotics 23 21.5
Other 13 12.1

*Note: Subjects’ medical information is based on physicians’ reports. A) Application of a Novel Classification Scheme.
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training may help to ensure that HCPs have the appropriate
education stance and ability to tailor patient education to patients’
and/or caregivers’ needs [14,38].

Pre-post effect sizes were found to be between low and
moderate. Assuming a high emotional burden due to the
uncertain prognosis and consequent high information needs of
patients and parents, this seems satisfactory. In line with Smith
et al. patients and their parents who were included in our study
about 24 months after the diagnosis with a confirmed disease
specific diagnosis seem to have learned to manage the disease
[56]. Additionally, as found by other studies [57,58] it is possible
that family adaptation and resilience within our study population
Please cite this article in press as: M. Niemitz, et al., Patient education fo
study, Patient Educ Couns (2019), https://doi.org/10.1016/j.pec.2019.01.0
allows positive adaptation to adverse health states. This might
lead to acceptable HrQoL for most children and adolescents with
chronic conditions.

The drop-out rate of 9.4% (n = 10) immediately after the
consultation, and of 19.6% (n = 21) at the four weeks follow-up
was low and indicated a high commitment of the participating
families to fill-in follow-up assessments. This might be due to a
strong relationship between the families and the clinic staff at both
centers. In agreement with Carpenter et al. [32] our findings suggest
that a good child-provider communication has the potential
to positively affect outcomes of children with chILD and their
caregivers.
r children with interstitial lung diseases and their caregivers: A pilot
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Table 3
Socio-demographic information of the educating physician.

Characteristics N (19) (%)

Age (years)
mean 36.79
SD 6.85
Span 26-57
Gender
female 10 52.6
male 9 47.4
Level of education (medical qualification)
pediatric fellow 2 10.5
pediatrician 14 73.7
Pediatrician training in pediatric pneumology 11 57.9
Pediatrician, certified as pediatric pneumologist 5 26.3
Additional medical certification (Allergology) 1 5.3
Number of educational sessions per physician
1 patient 11 57.9
2-10 patients 6 31.6
11-20 patients 1 5.3
> 20 patients 1 5.3
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4.2. Limitations

Results from this pilot study need to be interpreted cautiously
given its many limitations. First, the single group pre-post study
design makes it difficult to identify specific effects of the patient
education-program. Second, in the area of rare diseases it was not
possible to recruit a sufficient sample of patients with chILD for a
randomized controlled trial study design which included a control
and an intervention group. Consequently, in absence of a control
group it is usually difficult to identify the specific effects which are
Table 4
Means, standard deviations and results of paired t-tests of primary and secondary outc

Outcome Baseline 

N Range Mean SD 

Primary outcomes b)

Self-efficacy
caregiver report

101 16.00-48.00 40.20 7.41 

self-report
38 14.00-48.00 34.82 7.60 

Secondary outcomes
Satisfaction with patient education a)

caregiver report
98 11.00-38.00 33.61 4.67 

self-report
38 20.00-38.00 31.45 3.96 

Health-related Quality of Life b)

chILD-QoL (caregiver report)
92 25.00-100.00 80.40 15.64 

chILD-QoL (self-report)
38 56.82-100.00 82.41 12.09 

Abbreviations: T1 = baseline assessment before counselling a) T2=follow-Up 1 immedi
standard deviation t = standard score of the paired t-statistic p = p value of the statistical
*Note: pre-post effect size Cohen’s d >0.8: large0.5 – 0.8: moderate<0.2 small.

Table 5
Physician‘s satisfaction with patient education.

Item 

A structured patient education is very helpful. 

This structured patient education program is feasible to conduct in clinical practice. 

The timeslot between 20 to 30 minutes is sufficient. 

Using the patient information booklet is helpful. 

The patient information booklet comprised information I did not know before. 

I would use the structured patient education program with pediatric patients and th
My assessment for the “chILD-EU patient education program” reads as follows . . . 

Please cite this article in press as: M. Niemitz, et al., Patient education fo
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solely due to our intervention. Third, we found a large standard
deviation in all variables. Fourth, the stability of our effects over
time was not evaluated. Fifth, we included both cases with
confirmed, and also with suspected chILD-diagnoses. Hence, we
cannot exclude the possibility that cases with confirmed diagnoses
at study admission might have had more disease specific
knowledge than cases without a confirmed diagnosis. Sixth, there
was no evaluation of whether clinicians benefited from the train-
the-trainer inhouse session. Seventh, the questionnaire to assess
our secondary outcome satisfaction of HCPs with the patient
education-program showed low internal consistencies. Finally,
there were also ceiling effects in all of our outcome measures,
which prevented our pilot study from detecting higher improve-
ments. On average, participants showed relatively high scores of
self-efficacy, satisfaction with consultations, and HrQoL already at
baseline, leaving only limited room for improvement by partici-
pating in the patient education-program. This might be due to the
selection of our study population and the involvement of
specialized clinics with high levels of expertise regarding rare
diseases, which might not be representative of other centers.

4.3. Conclusion

The patient-education program was feasible to conduct for a
physician in a clinical context by adding 20 to 30 min to a routine
clinic encounter to provide education. Furthermore, the program
was successfully implemented in two German tertiary centers for
pediatric pulmonology and provided preliminary evidence that a
structured patient-education program for children/adolescents
with chILD and their parents improves self-efficacy and satisfac-
tion with consulting. Contribution of additional factors, like
omes, as well as effect sizes.

Follow-up Cohens d (pre-post)

Mean SD t p

41.68 6.38 3.03 0.003 0.21

38.32 6.77 2.89 0.006 0.49

35.88 3.84 6.38 <0.001 0.53

34.05 4.69 3.56 0.001 0.60

80.98 14.46 0.47 0.64 0.04

82.82 12.46 0.34 0.74 0.03

ately after counselling b) T3=follow-Up 4 weeks after counselling M = mean SD =
 significance test d = : pre-post effect size Cohen’s d (formula: d = M1–M2/SDpooled:)

N Mean SD Min Max

19 3.56 0.45 3.00 4.00
19 2.90 0.51 2.00 4.00
19 3.38 0.53 2.40 4.00
19 3.56 0.57 2.00 4.00
19 2.38 1.19 1.00 4.00

eir parental caregivers in the future. 19 3.64 0.43 3.00 4.00
19 5.64 0.43 5.00 6.00

r children with interstitial lung diseases and their caregivers: A pilot
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spontaneous improvement, learning from other patients and
families during participation in self-help groups or internet
forums, cannot be excluded. Further studies should investigate
the effectiveness of the educational program within a randomized
controlled trial including more incident cases and cost-effective-
ness analyses as well as using more sensitive instruments.
Moreover, more studies are needed to investigate moderators
and mediators of the effects of our chILD-specific patient
education-program. The implementation of the intervention in
further European countries as a part of the chILD-EU consortium is
pending. Factors that might have an impact on dissemination and
further implantation of patient education-programs should be also
be addressed in future studies.

4.4. Practice implications

A standardized approach of HCPs should use written informa-
tion material in combination with information given during a
consultation to arrive at improved shared medical decision
making. Information material should be given for homework
and contents should be discussed if needed once again as an
ongoing process. More feedback of patient-reported outcomes
(PROs) and results of patient education given to HCPs seems to
keep them motivated [14]. Besides training workshops on patient
education skills it’s of high importance to make it possible for HCPs
to consolidate their skills in clinical routine care [39]. We
developed a new patient education-program for a very heteroge-
neous group of rare diseases. Based on the preliminary results of
our pilot study, chILD patient education can be considered as a
promising approach to support children and adolescents with
chILD as well as their parental caregivers. As a next step, chILD
patient education should be further investigated in randomized
controlled trials.
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