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Background: Integrated care models aim to strengthen the collaboration
between healthcare sectors to ensure a higher quality of care for children
with chronic conditions. Assessing pediatric healthcare integration through
families’” experiences, therefore, is essential. Our study aimed to
psychometrically test the PICS-D, the first German-language integrated care
questionnaire, which is based on the Pediatric Integrated Care Survey (PICS)
developed in the USA.

Methods: We examined construct validity using exploratory and confirmatory
factor analyses (structural validity). Cronbach's a and McDonald's o,
coefficients explored reliability. Cognitive interviews assessed wording
comprehension and item appropriateness.

Results: PICS-D was completed by 204 caregivers of children with chronic
conditions (women = 84%; mean age = 41.4 years). Factor analyses identified
3 factors: “Team quality & communication”’, “Family impact”, and "Access to
care”. The 3-factorial structure showed a satisfying fit to confirmatory
classical-test-theory-based models. Due to the insufficient reliability of the
third factor, we recommend using only factors 1 and 2 for scoring the PICS-D.
Conclusion: The PICS-D is a 13-item questionnaire to assess family-reported
experiences in pediatric care integration, which has good psychometric
properties. It may be useful in guiding quality improvement efforts or
measuring the impact of a care plan or care model.

Trial registration: German Clinical Trials Register (DRKS): DRKS00018778; Trial
registration date 05. December 2019 —Retrospectively registered; https://apps.
who.int/trialsearch/Trial2.aspx?TriallD=DRKS00018778.
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Abbreviations

CFA, confirmatory factor analysis; CFI, comparative fit index; EFA, exploratory factor analysis; FACIT,
functional assessment of chronic illness therapy translation procedures and guidelines; IC, integrated
care; KMO, kaiser-mayer-olkin coefficient; PICS, pediatric integrated care survey; PICS-D, german
version of the pediatric integrated care survey; RMSEA, root mean square error of approximation;
SMA-C+, name of the overall project in which the study took place (“SMA” for spinal muscular
atrophy; “C” for CM; “+” for adding an IT component to CM); TLI, Tucker-Lewis index; Velicer’s
MAP, Velicer’s minimum average partial.

01 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/fped.2022.1057256&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/fped.2022.1057256
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fped.2022.1057256/full
https://www.frontiersin.org/articles/10.3389/fped.2022.1057256/full
https://www.frontiersin.org/articles/10.3389/fped.2022.1057256/full
https://www.frontiersin.org/articles/10.3389/fped.2022.1057256/full
https://apps.who.int/trialsearch/Trial2.aspx?TrialID=DRKS00018778
https://apps.who.int/trialsearch/Trial2.aspx?TrialID=DRKS00018778
https://www.frontiersin.org/journals/pediatrics
https://doi.org/10.3389/fped.2022.1057256
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Willems et al.

Introduction

One of the most persistent problems in many healthcare
systems is the fragmentation between sectors and disciplines,
which particularly affects patients with chronic and complex
conditions who rely on services from a variety of disciplines
(1-6). Integrated care (IC) models aim to strengthen the
collaboration between sectors to ensure a higher quality of care
(2, 7). The definition of IC varies widely, focusing primarily on
adult care (8, 9). Tailoring these definitions to the pediatric
setting is essential, as children have different healthcare and
(4, 10). By integrating the child’s health
perspective, Antonelli et al. extend existing definitions and offer

social needs

the framework upon which this study is based: “Integrated
Care is the seamless provision of healthcare services, from the
perspective of the patient and family, across entire care
continuum. It results from coordinating the efforts of all
of departmental,
community-based organizational boundaries.” (11-13). This

providers,  irrespective institutional, or
definition implies that patient and family experiences are
relevant when assessing IC in pediatric settings (6, 14). To
date, evidence on the effectiveness of existing IC models
(especially in adult care) has been predominantly specific for
certain conditions (4, 8, 15-17). Other pediatric questionnaires,
such as the EMPATHIC-30, cover only single facets of care
integration (e.g, family-centered care experiences) and are
limited to individual pediatric disciplines (18, 19). Generic
evaluations often fail to adequately define goals and outcomes,
and provide too little information on the availability of
11-13, 20). The

Pediatric Integrated Care Survey (PICS) is a questionnaire for

established measurement instruments (8,

the caregivers of chronically ill children which measures the
family-reported experience of pediatric care integration in the
UsS (21).
measure IC currently exist only in the field of adult care (22—

In German-speaking countries, instruments to

26)—a fact highlighting the need for a validated questionnaire
to assess how well integrated pediatric healthcare is for families.

Materials and methods

Overview of the pediatric integrated care
survey (PICS)

Antonelli et al. at Boston Children’s Hospital developed the
PICS in 2013. They formed and guided focus groups and
interviews with parents of chronically ill children receiving care
from multiple medical and non-medical providers (11, 21). It
consists of 19 validated (mainly Likert-scaled) core items that
form five scales (e.g., Access to care, Family impact, and Team
functioning/performance/quality/connectivity). An example item
in the “Family impact” scale is as follows: “In the past 12
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months, how often have your child’s care team members talked
with you about how healthcare decisions for your child will affect
your whole family?”. The six-point response scale ranges from
“never” to “always”. The authors propose a 12-month reference
period to evaluate IC. There are supplementary items that have
not been validated due to sample size limitations in the Ziniel
et al. study, as well as accompanying demographic and
healthcare status questions (21). The supplementary items are
grouped into so-called “modules” and “supplementary question
topics”. Antonelli et al. recommend selecting items in the set of
supplementary questions in addition to the validated core items,
depending on the focus of use (11).

Research aims

This study is part of the exploratory, prospective, controlled,
two-armed SMA-C + -study, developed as an IT-supported Case
Management to improve the care of patients with spinal
muscular atrophy I and II (27). In this comprehensive project,
we use the German version of the PICS to evaluate the Case
Management as an IC intervention. Furthermore, we evaluated
the questionnaire’s psychometric properties by testing construct
validity ~ (as validity)
consistency. We, therefore, included the set of core items that

factorial/structural and internal

were already validated in the English version.

Pre-data collection methods

The original PICS items’ translation followed the six steps in the
“Functional Assessment of Chronic Illness Therapy Translation
Procedures and Guidelines” (FACIT): First, two native German
speakers translated the instrument independently into German. A
third native German speaker reviewed the translations and
produced a preliminary version. A native English speaker then
translated the preliminary version back into English. In subsequent
steps, methodological and bilingual experts evaluated and
discussed the different versions. In the final revision, the translated
instrument is checked orthographically by a bilingual expert (28).

We conducted cognitive semi-structured interviews to
assess wording comprehension and the item appropriateness
of the preliminary PICS-D from the caregiver’s perspective
(29). For this purpose, we recruited N=10 caregivers of
chronically ill children in the Clinic of Neuropediatrics and
Muscle Disorders of the University Medical Center Freiburg.
After seven interviews, we revised problematic items based on
their feedback. We then conducted another three interviews.

Pilot testing

We used the PICS-D for a cross-sectional study of family-
reported experiences with IC involving caregivers of children
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with a chronic disease. Taking the original authors’ approach, we
identified patients with chronic conditions based on their care
needs. Patients are categorized as having a chronic condition if
at least one of the following criteria is met: regular use of
medications, regular use of therapies, use of auxiliary aids,
regular counseling, or psychotherapy. We recruited N=204
caregivers Germany-wide via personal contact from the
University Medical Center, Freiburg; the Clinic for Pediatrics I,
University Hospital, Essen; and several social pediatric centers
(SPC). SPCs are interdisciplinary outpatient clinics that provide
multidisciplinary care for children with complex healthcare
needs. The participating SPCs are located in Bochum, Bremen,
Celle, Freiburg, Liibeck, Rotenburg (Wuemme) and, Stuttgart.
Caregivers were approached individually and were given the
questionnaire and an information leaflet. In addition, the
patient organization “Children’s Network Germany” posted an
invitation to participate on its website. The “Children’s
Network”
Germany. All participants received a 20 € voucher per

represents pediatric patient organizations in
completed questionnaire. Exclusion criteria for participating in
the questionnaire were not having a chronically ill child,
limited German proficiency, or a patient’s or caregiver’s refusal
to participate. Data collection took place between March 2019

and May 2020.

Statistical analyses

The statistical methods applied in psychometrically testing
the PICS rely on the procedure described in the original
publication and are supplemented by analyzing additional
properties (21). Antonelli et al. recommend a top/bottom box
scoring (11). The top/bottom boxes are the highest and lowest
ratings (most positive/negative rating) on a response scale.
Therefore, the item is “transformed” into a binary variable,
and the respondent receives a box score of 1 indicating that
he/she checked the desirable answer (most positive/negative
answer). In contrast, we did not dichotomize the items and
considered the response scale as an interval-scaled variable.
The original authors indicate that the recommended scoring
method is primarily for communicating quality improvement
to healthcare institutions/professions, which is not a primary

endpoint of our study. We described sample characteristics

for children and respondents (caregivers) and assessed
distribution properties, structural validity, and internal
consistency (Cronbach’s o and McDonald’s w,). We

performed descriptive analyses of the sample using IBM SPSS®
and applied factor analyses in R (30).

Due to the content adjustment of the PICS-D, we refrained
from confirmatory testing of the factor structure of the original
PICS and conducted two exploratory factor analyses (EFA;
extraction method: principal axis factoring after direct oblimin
rotation) to identify concepts underlying the IC experience in
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German pediatric  settings. Kaiser-Mayer-Olkin (KMO)
coefficient and Bartlett sphericity test were used to analyze the
suitability of the data for EFA. We calculated different criteria
to determine the number of retained factors [Kaiser-Guttman
criterion, parallel analysis and Velicer's MAP (31)]. We
excluded three items on goal setting and access to medical
records (original items 13, 30, and 31) from the beginning
because the response scale deviated from a Likert scale (e.g.,
yes/no response format). Therefore, we included 16 Likert-
scaled experience items (instead of the 19 original items) in
the first EFA and 13 Likert-scaled items in the second EFA
(another three items were excluded during the analysis
process). We recoded response options such as “I don’t
know.” or “I have no concerns.” as missing values. Because
the first EFA was mainly intended to provide exploratory
support for selecting items, only the second EFA’s results are
reported in detail below.

To further analyze the PICS-D structure, we conducted two
(CFA) using
classical-test-theory-based models. In each case, the CFAs
followed an EFA that had been already been performed. We
used the first CFA to obtain statistical criteria to exclude

confirmatory factor analyses confirmatory

further items. The second CFA tested the performance of the
final factor structure. Global measures of fit indicate the
discrepancy between the data and hypothetical model (CFI,
TLI, RMSEA) (32, 33). Bad fit of models may indicate
violation of unidimensionality (ie., item not related to the
underlying concept) or insufficient item reliability. To
determine the best dimensional structure, we conducted the
CFAs on each factor as well as the whole model. Furthermore,
we explored each factor’s internal consistency via Cronbach’s
a and McDonald’s , coefficient.

Results
Translation and adaptation

This section describes modifications to the original core items
for assessing pediatric care integration in Germany. Table 1
shows the original 19 core items in both German and English
translations (note: the latter does not match the wording of the
original PICS items due to adaptations to the German health
care system). The assignment of the original items, as well as
their respective numbering, is found in the PICS “User
Manual” (11). Most of the item changes resulted from the need
to linguistically simplifying the wording, or adding information
(concrete examples) for clarification. To ensure that the
originally intended meaning of an item’s wording remained
intact, we consulted with the original authors at regular
intervals. Moreover, cognitive interviews showed that the
wording “care team” created confusion between the concepts of
a “fixed team”, that works cohesively as a unit and a team that
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TABLE 1 Translation of the 19 core items of the PICS-D.

10.3389/fped.2022.1057256

No. of Item wording of the PICS-D Translated item wording of the PICS-D

item in

original

PICS

13** Hatten alle Behandelnden Zugang zu den fiir sie wichtigen medizinischen Did all medical providers have access to the medical records that were
Unterlagen (z.B. Arztbriefe)? Wie ist Thre Einschatzung? important to them (e.g., doctors’ letters)? What is your opinion?

17* Wie oft hatten Sie Schwierigkeiten bzgl. medizinischer oder sozialer Dienste How often did you have difficulties getting medical or social services
(z.B. Therapien, Integrationshilfe etc.), weil es Wartelisten oder andere (e.g., therapies, integration assistance, etc.), because there were waiting
Probleme bei der Terminvergabe gab? lists or other problems getting appointments?

18* Wie oft hatten Sie Schwierigkeiten bzgl. medizinischer oder sozialer Dienste How often did you have difficulties getting medical or social services
(z.B. Therapien, Integrationshilfe etc.), weil Sie nicht wussten, wer der richtige (e.g., therapies, integration assistance, etc.), because you did not know
Ansprechpartner ist? whom to contact?

22* Wie oft haben die Mitglieder des Versorgungsnetzes Thnen Dinge so erklart, | How often have the care network members explained things to you in a
dass Sie sie verstehen konnten? way that you could understand?

23* Wie oft hatten Sie das Gefiihl, dass Behandlungsempfehlungen zwischen den How often did you feel that treatment recommendations were passed
Mitgliedern des Versorgungsnetzes weitergegeben wurden? between the members of the care network?

24% Manchmal haben Eltern Bedenken zur Gesundheit und Versorgung Ihres Sometimes parents have concerns about their child’s health and care.
Kindes. Wie oft ist es Ihnen leicht gefallen, den Mitgliedern des How often did you feel comfortable to share your concerns with the
Versorgungsnetzes Thre Bedenken mitzuteilen? care network members?

25% Wie oft hatten Sie das Gefiihl, dass Sie von den Mitgliedern des How often did you feel that the members of the care network listened to
Versorgungsnetzes gehort wurden, wenn Sie etwas iiber die Gesundheit Thres what you had to say about your child’s health?

Kindes zu sagen hatten?

26* Wie oft wurde mit Thnen besprochen, wer fiir die verschiedenen Bereiche der How often has someone explained to you who was responsible for
Versorgung Thres Kindes verantwortlich ist? different parts of your child’s care?

27* Wie oft hatten Sie das Gefiihl, dass die Mitglieder des Versorgungsnetzes iiber How often did you feel that the care network members were aware of all
alle Tests und Untersuchungen IThres Kindes informiert waren, um unnotige tests and evaluations of your child in order to avoid unnecessary
Untersuchungen zu vermeiden? testing?

28* Wie oft hatten Sie das Gefiihl, dass die Mitglieder des Versorgungsnetzes ihre How often did you feel that the care network members were fulfilling
Aufgaben in der Versorgung Ihres Kindes erfiillten? their roles in your child’s care?

29% Wie oft hatten Sie das Gefiihl, dass die Mitglieder des Versorgungsnetzes bei How often have you felt that care network members thought about the
der Betreuung Ihres Kindes seine Gesamtsituation beriicksichtigt haben, d.h. | “big picture” when caring for your child, meaning dealing with all of
alle Bediirfnisse Ihres Kindes? your child’s needs?

30%* Haben die Mitglieder des Versorgungsnetzes kurzfristige Behandlungsziele Have the care network members created short-term care goals, meaning
fiir Thr Kind gesetzt, d.h. Ziele bis zu 6 Monaten in der Zukunft? goals up to 6 months in the future?

31 Haben die Mitglieder des Versorgungsnetzes langfristige Behandlungsziele fiir Have the care network members created long-term care goals, meaning
Thr Kind gesetzt, d.h. Ziele, die 6 Monate oder linger in der Zukunft liegen? goals that are 6 months or more in the future?

32* Wie oft haben die Mitglieder des Versorgungsnetzes Sie als vollwertige/n How often have the care network members treated you as a full
Partner/in behandelt? partner?

33% Wie oft haben die Mitglieder des Versorgungsnetzes mit Thnen dariiber How often have the care network members talked with you about how
gesprochen, wie sich Entscheidungen tiber die Versorgung Ihres Kindes auf care decisions for your child will affect your whole family?

Thre ganze Familie auswirken werden?

34 Wie oft haben die Mitglieder des Versorgungsnetzes mit Thnen iiber How often have members of the care network talked with you about
Belastungen gesprochen, die sich fiir Sie durch die Erkrankung Ihres Kindes burdens you may face as a result of your child’s illness?
ergeben konnen?

35% Wie oft haben die Mitglieder des Versorgungsnetzes Situationen How often have the care network members addressed situations that
angesprochen, die es IThnen schwer machen kénnen, sich um die Gesundheit may make it difficult for you to care for your child’s health (e.g., work,
Thres Kindes zu kiimmern (z.B. Arbeit, eigene Krankheit etc.)? own illness, etc.)?

36% Wie oft haben die Mitglieder des Versorgungsnetzes angeboten, mit Thnen auf How often have the care network members offered to communicate
andere Weise als durch einen personlichen Besuch zu kommunizieren (z.B. Telefon, with you in ways other than an in-person visit, such as phone, email,
E-Mail oder Skype), wenn keine kérperliche Untersuchung erforderlich war? skype, if no physical examination was necessary?

37% Wie oft haben Thnen die Mitglieder des Versorgungsnetzes die Moglichkeit How often have the members of the care network offered you the
angeboten, mit anderen betroffenen Familien in Kontakt zu treten? opportunity to connect with other affected families?

*ltems scored from 1 to 6: 1="never”; 2 = "rarely”; 3 = "sometimes”; 4 = “usually”; 5 = "almost always"; 6 = "always".
**Additional items: not included in scoring, with two answer modalities: "yes” "no’
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results from different responsibilities within the child’s care.
Caregivers reported that the care of their children had no
“fixed team”. That is why we added an instruction defining the
care team as all individuals involved in caring for the
chronically ill child in the past 12 months (called the “care
network”). After finalizing the questionnaire, we discussed the
items with the original authors via videoconference. The
translated PICS-version contained 19 core items on experiences
(Table 1), a demographic and descriptive section including 32
items, and one open-ended item.

Sample characteristics

of children with chronic conditions

completed the PICS-D, 84.3% of participants were female,

204 caregivers

14.7% male. Two-thirds of respondents were between 30 and
50 years old and married. Slightly more than half of the
participants were employed either part-time, not employed or
not capable of gainful employment. The vast majority of the
respondents’ chronically ill children were between 1 and 12
years old. In 47% of participants, 2-5 health care providers
were involved in the child’s care. For around one-third of
respondents, their care network even consisted of 6-10 health
care providers. Further characteristics are detailed in Table 2.

Structural validity

The KMO coefficient (KMO =.89) and Bartlett sphericity
test (y*=1427.29, p<.001) indicated that the data we
collected are suitable for the EFA. Parallel analysis and
Kaiser-Guttman criterion suggest a three-factor solution, MAP
two factors. We compared both EFA models and selected the
three-factor solution because of a substantial better fit (RMSA
<.08, SRMR <.05) in comparison to the two-factor solution.
The three factors solution explained 53% of variance with low
factor loadings on item 24 (share concerns with care network)
and item 36 (communicate in ways other than an in-person
visit). Factor loadings for the two items were item 24: 0.23,
0.19, and 0.10 in factors 1, 2, and 3, respectively and item 36:
0.33, 0.26, and 0.03 in factor 1, 2, and 3, respectively.
Cognitive interviews revealed that both items were poorly
understood due to their length and complicated syntax and
we therefore excluded these items from our analysis. After
exclusion, we conducted a first CFA for factor 1 and 2 that
revealed high residual correlation within factor 1 for the item
27 with the items 23 and 25. Based on statistical and clinical
considerations,
repeated the EFA and CFA analysis with 13 items.

The three factors of the second EFA for the PICS-D items
explained 58% of the variance. The items’ standardized
>0.53 on factor 1

we thus eliminated that item and then

loadings were (“Team quality &
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TABLE 2 Child and caregiver descriptive characteristics.

Variable %
Respondent gender (n =202)
Female 843
Male 14.7
Respondent age at questionnaire completion (n=201)
<30 years. 7.5
30-40 years. 40.8
40-50 years. 353
>50 years. 154
Respondent relationship to child (n=203)
Mother 80.4
Father 13.7
Other 5.5
Respondent education (n =203)
Primary school. secondary school and secondary modern 10.3
High school 6.4
Completed training 384
University degree (Bachelor. Master. Doctorate) 227
Other 223
Respondent family status (n =202)
Single 54
Married 77.7
Living in a steady partnership 5.4
Divorced. separated 10.4
Widowed 1.0
Respondent employment status (n=201)
Employee full-time 18.4
Employee part-time 41.8
Civil servant 6.0
Self-employed 8.5
Not gainfully employed or capable of gainful employment 154
Other 10.0
Child gender (n =204)
Female 49.5
Male 50.5
Child age at questionnaire completion (n =202)
<1 year. 2.5
1-3 years. 20.3
(continued)
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TABLE 2 Continued

Variable %
3-12 years. 44.1
12-18 years. 24.3
>18 years. 8.9

Number of healthcare providers involved in the care of the

child (n=202)

2-5 47.0
6-10 38.1
11-15 104
>15 4.5
Health insurance (n=199)
Statutory 75.4
Statutory with additional insurance 12.1
Private 12.1
I do not know. 0.5

Primary language spoken at home (n =203)

German 85.2
Other 14.8

communication”) for items 22, 23, 25, 26, 28, 29, and 32; >0.40
on factor 2 (“Family impact”) for items 33, 34, 35, and 27; and
>0.71 on factor 3 (“Access to care”) for items 17 and 18. All
factor loadings can be found in Table 3.

We tested the model fit of the congeneric model for factors 1
and 2. The congeneric model is the least restrictive model of
classical test theory, in which all items belong to one latent
dimension. The fit indices suggested a good fit between the
model and the data for factor 1 (CFI=0.96, TLI=0.94,
RMSEA =0.10) and a reasonable fit for factor 2 (CFI=0.99,
TLI=0.96, RMSEA =0.12). Since factor 3 consists of only two
items, we used a parallel model to test unidimensionality
because less restrictive models require more items. The parallel
model combines the characteristics of the congeneric model
with the assumption that correlations and measurement errors
should be the same above all items. The fit indices suggested a
good fit between the model and data for factor 3 (CFI =1.00,
TLI=1.00, RMSEA < 0.01). Examining the entire three-factorial
model, the fit indices suggested a good fit between the model
and the data (CFI =0.95, TLI = 0.94, RMSEA = 0.07).

Looking at the content of the items loading on factor 1, we
observed that the focus was primarily on the interaction
between families and health care providers. Simultaneously,
factor 1 included items on the quality of communication in
the care network. Therefore, we named factor 1 “Team quality
& communication”. Items that loaded on factor 2 mainly
addressed the impact of care (decisions) on families’ daily
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lives. For this reason, we designated factor 2 “Family impact”.
Factor 3 consisted of two items that concerned the access to
care, so we named this factor “Access to care”.

Reliability

Cronbach’s o was 0.89 and 0.84 in factors 1 and 2, respectively.
Due to the absence of essential tau-equivalence in the model test,
Cronbach’s a is not interpretable as a reliability measure. We
thus also report McDonald’s @, McDonald’s @, was 0.93 and
0.88 in factors 1 and 2, respectively. Since factor 3 contains only
two items, we could not calculate Cronbach’s & or McDonald’s
.. As the inter-item correlation with r=0.55 can be used as a
reliability value, this factor shows insufficient reliability.

Discussion

In this study, we developed and psychometrically tested a
German version of the Pediatric Integrated Care Survey (PICS),
the so-called PICS-D. We can provide evidence that the PICS-
D is a reliable and valid instrument by which to assess the
experiences of IC as reported by the caregivers of chronically ill
children. It takes a multidimensional approach and explores
several crucial aspects of IC, categorized into three factors.
Factor 1 “Team quality & communication” reflects the
perceived quality of care and the cooperation within the care
network (between all persons involved in caring for the
chronically ill child in the last 12 months at the time of
reporting), e.g, exchange of treatment recommendations,
fulfillment of tasks involved in the care (2). Moreover, factor 1
analyzes the experiences concerning the communication
between healthcare professionals and caregivers and the degree
of the caregiver’s involvement in decisions concerning the
child’s health, e.g., the feeling of being treated as a full partner
(6, 22). Factor 2 “Family impact” evaluates the influence of care
decisions and interventions on the entire family, e.g., burdens
arising from the child’s illness, opportunities for networking
with other affected families (34, 35). Factor 3 “Access to care”
investigated key elements of access to care, e.g., difficulties
coordinating appointments (4, 36). Due to the insufficient
reliability of the third PICS-D factor, we recommend using
only factors 1 and 2 for scoring the PICS-D. To address this
issue, it is necessary to develop a new associated item pool to
re-examine this factor via factor analysis. More than four items
would be desirable to perform in-depth statistical analyses. To
obtain a rudimentary comparison with the psychometric
properties of the original PICS, we used Cronbach’s & for the
two respective largest factors (21). The first PICS-D factor’s
internal consistency (“Team quality & communication”
Cronbach’s o=0.89) is slightly higher compared to the first
original PICS factor (“Communication between health care
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TABLE 3 Exploratory factor analysis of psychometrically tested, Likert-scaled PICS items.

No. of item in Translated item wording of the PICS-D Factor 1 Factor 2 Factor 3

original PICS

22 How often have the care network members explained things to you in a way that you could understand? 0.63 —0.11 —-0.03

23 How often did you feel that treatment recommendations were passed between the members of the care 0.53 0.22 0.01
network?

25 How often did you feel that the members of the care network listened to what you had to say about your 0.88 —0.06 0.10
child’s health?

26 How often has someone explained to you who was responsible for different parts of your child’s care? 0.61 0.28 0.00

28 How often did you feel that the care network members were fulfilling their roles in your child’s care? 0.78 —0.05 —-0.08

29 How often have you felt that care network members thought about the “big picture” when caring for your 0.61 0.20 —0.12
child, meaning dealing with all of your child’s needs?

32 How often have the care network members treated you as a full partner? 0.68 0.02 —0.11

33 How often have the care network members talked with you about how care decisions for your child will 0.15 0.70 —0.12
affect your whole family?

34 How often have members of the care network talked with you about burdens you may face as a result of 0.01 0.92 —-0.02
your child’s illness?

35 How often have the care network members addressed situations that may make it difficult for you to care —0.04 0.91 0.07
for your child’s health (e.g., work, own illness, etc.)?

37 How often have the members of the care network offered you the opportunity to connect with other 0.05 0.40 —-0.02
affected families?

17 How often did you have difficulties getting medical or social services (e.g., therapies, integration 0.07 —0.04 0.77
assistance, etc.), because there were waiting lists or other problems getting appointments?

18 How often did you have difficulties getting medical or social services (e.g., therapies, integration —-0.11 0.06 0.71
assistance, etc.), because you did not know who to contact?

provider and parent”; Cronbach’s o =0.80). In addition, the
second PICS-D factor’s internal consistency (“Family impact”;
Cronbach’s o= 0.84) is higher compared to the second original
PICS factor (“Family impact”, Cronbach’s o= 0.72).

The project team reviewed the items excluded from the
analyses at both methodological and content levels. They
seem to be well captured by the other items’ content in the
factors. A possible explanation for misunderstanding an item’s
wording could be the translation: In German, items tend to
be longer and less commonly used, possibly triggering
different latent constructs. However, the recovered factor
structure in PICS-D appears to be topically similar to the
original PICS’ factor structure (except for the excluded items)
(11, 21). Factors 2 and 3 consist of identical items such as the
“Access to care”- and “Family impact”-factors in the original
PICS. Factor 1 represents a composite of the original factors
“Communication between health care provider and parent”
and “Team functioning/performance/quality/connectivity”.

Several strengths must be underlined. As far as we know, the
PICS-D is the first and currently only German instrument by
which to assess the perceived IC quality reported by
caregivers of chronically ill children. This study examined its
psychometric properties using a relevant nationwide sample.
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Our project provides compelling support for the critical
importance of the role of patients and families in the design
of health care delivery models, and in the evaluation of the
performance of those models (37). The PICS-D is an initial
step toward evaluating possible IC interventions to improve
care for chronically ill children and increase caregivers’
involvement in the care process. We used rigorous pre- and
the PICS
transferability to the German healthcare context (extensive

post-data  collection procedures to enable
translation process; two phases of cognitive interviews with
intermittent and final revisions of the PICS-D; multiple
virtual meetings with original authors to ensure original
meanings of items; combining methodological and qualitative
considerations in excluding items, etc.).

Our study has some limitations. Our sample size is at the
lower limit of feasibility for psychometric testing. However,
through intensive data management, we were able to ensure
that the number of missing values was kept to a minimum to
guarantee the feasibility of all our statistical analyses. Our
assessment of the questionnaire’s additional psychometrically
important properties (e.g., other facets of construct validity,
criterion validity, test-retest reliability, etc.) requires further
methodological efforts. It is therefore essential to replicate the
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questionnaire’s structure working with other samples, especially
with regard to the factor structure, since factors with only two
items are statistically problematic and should only interpreted
with care (38, 39). The original PICS was developed in the US
healthcare system context by relying on interviews and focus
groups with patients and caregivers. The scanned literature
contained various definitions of care integration (2, 4, 6, 8,
11-13, 20, 21, 37). Although these are similar in essence, we
could not rule out that different latent IC facets are triggered
when answering the PICS-D. To design a valid measurement
instrument, it is essential to develop a profound theoretical
basis. Further psychometric testing in other countries is
needed to refine a theoretical IC framework in pediatric
settings by considering different experiences in international
health contexts. Our study may support the further
development of just such a framework.

Conclusion

The PICS-D is the first German-language questionnaire to
assess the integration of pediatric care. Thanks to this study’s
positive findings, we can recommend the use of the PICS-D.
Ziniel and co-authors describe a broad range of applications
for the original PICS (21). Accordingly, the PICS-D can also
be used to identify gaps in care delivery, guide quality
improvement efforts, or measure the impact of a care plan or
care model. Used under consideration of its framework, the
results generated from our study reveal benefits for
researchers, decision-makers, and field practitioners alike.

Principal axis factoring after direct oblimin rotation. Item
information was summarized in 3 factors: Team quality &
communication (factor 1), Family impact (factor 2), and
Access to care (factor 3). Values are standardized factor
loading: a higher value indicates a strong correlation with the
corresponding factor. Values greater or equal 0.40 are in italics.
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