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Abstract

Background Availability of information at the interface of outpatient and inpatient care remains an important

and inadequately resolved issue in Germany and beyond. As a vulnerable group with complex care needs, older
patients, mostly multimorbid, are especially affected by the consequences. This trial tested the feasibility and imple-
mentability of a complex intervention which aimed at improving the availability of health information among patients
and different healthcare providers.

Methods The prospective two-arm blinded pilot cRCT was accompanied by an explorative mixed-methods process
evaluation. Over a period of six months in 2022, general practitioner (GP) practices in Germany with patients (= 65,
multimorbid, polypharmacy) participated in testing the implementation of the intervention and the trial design
(intervention (IG) vs control group (CG)). Here, the focus is on the feasibility and exploratory results of the primary
(combined endpoint of hospitalisation, falls and mortality) and secondary outcome measures (improving GP practices’
and patients’knowledge of health-related resource use (FIMA), as well as improving patients'Health Literacy (HLO-

G) and Satisfaction with Medication Information (SIMS-D)). Data were analysed according to the intention to treat
principle.

Results Twelve GP practices were randomised (6 per IG/CG). Of 159 patients invited, 93 were included in the analyses
(521G/41 CG). At t0 and t1, only few self-reported data from patients (5 resp. 10) or from the GP questionnaire (resp. 0)
were missing. At least one survey perspective was available for each patient at both survey times. Overall, there were
few missing items in the questionnaires, so the scores could not be calculated in 4-18% of cases (primary combined
endpoint 9%), and there were no single items with increased missing values (=0 to 7). The concordance of the hos-
pitalisation data from patients and GP practices was about 80%. Exploratory analyses showed no effects of the inter-
vention on primary or secondary outcome measures.
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Conclusions The primary combined endpoint was feasible. The secondary outcomes and survey methods used
also proved feasible for GP practices and older multimorbid patients, with low missing rates. However, there
was no hint of the influence of the intervention in the study groups in the explorative analyses.

Trial registration The trial was registered in the DRKS German Clinical Trials Register: registration number
DRKS00027649 (date: 19.01.2022); http://www.drks.de/DRKS00027649.

Keywords Polypharmacy, Multimorbidity, General practice, Cluster-randomised controlled trial, Health information
management, Feasibility study, Complex intervention, Health literacy, Combined endpoint

Background

Several papers have emphasised the importance of con-
tinuity of care, which is a complex construct [1-3]. The
aspect of ‘informational continuity’ [1] or more broadly
‘distributed work’ [3] is still insufficiently addressed at
the interface of outpatient and inpatient care in Germany
and beyond [4-8]. Additionally, there is neither sufficient
information exchange between healthcare profession-
als nor between professionals and patients [7]. Lack of
information, whether concerning medication or medical
history [4, 9, 10], increases the risk of medication discon-
tinuation [5, 11, 12] and adverse drug events, many of
which would otherwise be preventable [13-15].

Older patients, in particular, are more frequently
affected by polypharmacy [4, 16, 17]. Patients with mul-
timorbidity and polypharmacy often experience medi-
cation changes [18, 19], such as discontinuation and
restarts [20], as well as inappropriate prescribing [21, 22].
Medication changes pose a challenge to medication man-
agement — the complexity is increased by the mix of new
medications, side effects and disease symptoms that are
difficult to distinguish for patients [18]. Adherence can
be poor due to communication barriers, such as a lack of
both information and support for day-to-day medication
management [18]. Sell and Schaefer (2020) showed that
gaps in patients’ medication knowledge, which increase
with the age of the patients, are a risk factor for drug-
related problems [23]. In Germany, health literacy (the
ability to understand and use health-related information)
is generally low, especially among older people and those
with chronic diseases [24]. In particular, digital health lit-
eracy (a special focus on understanding and using digital
health information) is low, again with older people hav-
ing the highest risk [24].

Indeed, also the majority of patient contacts in general
practitioner (GP) practices are with multimorbid patients
[25, 26], which require an effective management of their
complex needs within the healthcare system. In many
countries, the GP has a gatekeeper role requiring broad
expertise and coordination of care between different
healthcare professionals [26, 27]. Therefore, it is impor-
tant for the GP to have access to all relevant information.
This role is also the aim in Germany [27, 28], but there is

a free choice of doctors and often only a limited overview
on the part of health professionals of the medical services
used [27]. Salm et al. (2023) have recently shown that the
coordination of care is insufficient in older multimor-
bid patients in Germany [8]. Barriers to the exchange of
medical information include strict data protection regu-
lations [27] and the insufficient implementation of digital
solutions in Germany, such as electronic patient records
(ePA in Germany) [29]. Furthermore, inpatient and out-
patient care are strictly separated in terms of organiza-
tion and finances, making intersectoral care particularly
challenging [30] including the prescription of medica-
tions. Internationally, patients have access to their visit
notes online [31], with participation increasing over the
years [32, 33]. In the US, a project called ‘open notes’ was
launched in 2010 [34], which is characterised by manda-
tory easy online access since 2021 [35]. In contrast, in
Germany, patients can inspect their medical documen-
tation, but the barriers are higher. For instance, inspec-
tion has to be actively requested, and patients have to pay
for copies [36]. The introduction of the ePA in Germany
started as a pilot project in model regions in January
2025 and is intended to gradually become fully available
with complete technical functionality in the future, with
patients having the option to object and to decide which
content is stored [37].

The pilot trial, HYPERION-TransCare (‘Heading to
ContinuitY of Prescribing in EldeRly with MultImOrbid-
ity iN Transitional Care’), tested the feasibility of the trial
design and implementability of a new complex interven-
tion aiming to improve the continuity of information at
the interface between care providers but also the avail-
ability of information to patients. This should lead to
a sustainable reduction in negative health-related out-
comes in patients and empower patients’ health literacy.

The new complex intervention was developed in a par-
ticipatory way with stakeholders from the outpatient and
inpatient settings, including patients and informal car-
egivers in the previous first part of the study [38—40].

This paper presents the feasibility and first results of
selected outcome measures of a cluster-randomised con-
trolled pilot trial (cRCT) in older patients in primary
care. The following issues are addressed:
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m Feasibility of primary and selected secondary out-
come measures

m Descriptive statistics of outcome measures and
exploratory statistical analyses

Methods

Study design

A multi-centre cRCT was conducted. The entire trial
period lasted from July 2021 to September 2024 (concep-
tion to analysis completion). The trial was accompanied
by an explorative mixed-methods process evaluation
which also addresses the feasibility of the selected study
components within the trial setting. The study protocol
[41] and results of the medication analyses [42], and the
explorative process evaluation, as well as the recruitment
experience will be published elsewhere.

The trial was funded by the Federal Ministry of Edu-
cation and Research in Germany (BMBF; grant number
(01GK1906A/01GK1906B)) and is registered in the Ger-
man Clinical Trials Register (DRKS ID DRKS00027649).
The trial complies with the Declaration of Helsinki and
was approved by the responsible ethics committees. The
presentation of the paper complies with the CONSORT
2010 checKklist (see additional file 1). We used DeepL [43]
and DeepL Write [44] to support the linguistic creation
of the manuscript and to improve readability. After using
these tools, the authors reviewed and edited the content
as needed and take full responsibility for the content of
the published article.

Setting and participants

The trial was planned with the participation of ten GP
practices from Hesse and ten GP practices from Sax-
ony, each with ten multimorbid patients >65 years. GP
practices were mainly recruited through the SaxoForN
practice-based research network (PBRN), which has
been established in the regions of Hesse and Saxony in
Germany since 2020 (Forschungspraxennetz Allgemein-
medizin Dresden/Frankfurt am Main; [45-47]). Saxo-
ForN enables us to represent a western and an eastern
region of Germany, with both regions featuring rural and
urban areas. Inclusion criteria for GP practices were as
follows: all family doctors (specialists in general or inter-
nal medicine) that did not participate in the previous
qualitative study (first part of this study) which aimed
to co-develop the intervention [38]. Each GP practice
in this trial consisted of a team of a GP and a healthcare
assistant (HCA), who were free to divide the study tasks
among themselves. Patients were recruited by the GP
practices. Inclusion criteria for patients were as follows:
age > 65 years,>2 chronic diseases,>5 chronic medica-
tions, > 1 hospitalisation in the last 12 months, and suf-
ficient knowledge of German (reading and language
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comprehension). Patient exclusion criteria were: inabil-
ity to give consent, and living in a nursing home or hav-
ing participated in the previous qualitative study on the
development of this intervention. Patients were also
excluded if they had a severe mental disorder (ICD-10 F
diagnoses) that, in the judgement of the GP, might inter-
fere with their participation in the study [38].

Participation by patients and GP practices was volun-
tary, based on signed informed consent and included
financial compensation. An overview of the study par-
ticipants (GP practices and patients) can be found in the
CONSORT flow diagram [48] in Fig. 1.

Study arms and intervention

This trial is a two-arm pilot trial with a control group
(CG; care-as-usual) and an intervention group (IG) con-
ducted under everyday conditions. Randomisation to the
trial arms was carried out at the level of GP practice clus-
ters after patient recruitment and the baseline survey (t0)
by an independent member of the institute. All partici-
pants were blinded. Trained study staff ensured conceal-
ment of group allocation during interactions. In addition,
the CG received a pseudo-intervention consisting of GP
practice guidelines and a patient flyer (see next section).

Over six-months, the IG received a complex interven-
tion including: a) a paper-based ’patient portfolio’ (addi-
tional files 2 and 3), b) an accompanying 'GP practice
checklist’ (digital or paper-based) (additional file 4), and
c) the regular support of GP practices to their patients in
managing their patient portfolio. Patients recorded rel-
evant health information, including diseases, treatments,
and medications, with support from their GP practice.
GP practices received and updated the patient medical
information in the portfolio, using the checklist to man-
age updates.

Patients in the CG received care as usual, i.e. in accord-
ance with German GP practice guidelines regarding
management of polypharmacy and multimorbidity [49,
50]. The Multimorbidity Guideline recommends a holis-
tic approach to patient care, considering not only known
diseases and psychosocial factors but also individual
preferences (shared decision-making) during consulta-
tions [50]. The Polypharmacy Guideline complements
this with a structured process for the regular review,
adjustment, and safe prescription of medications, ensur-
ing patient involvement and education [49]. GP practices
from both the IG and CG received the short version of
these guidelines. In addition, all patients received a flyer,
developed by the study staff, on how to share information
with healthcare providers.

All GP practices received online training to conduct the
study including recruiting strategies, materials, timelines,
data collection and, if applicable, the intervention.
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== CONSORT

L7, B0 TRANSPARENT REPORTING of TRIALS
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'

Accepted invitation (n = 18)

Excluded (n = 6)
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assessment (computer search with
different filters) + following manual

screening until 20 patients identified
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* Schedule not made (n =2)

Enrolment

or deadline reached
(N = unknown)

Excluded (n = unknown)
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»| o Not meeting inclusion
criteria (n = unknown)

Identified for eligibility and invited
for participation (n = 159)

Non-participating patients (n = 61)
* Not meeting inclusion

v

> criteria (n = 2)

Randomised GP practices (n = 12)
with their patients (n = 98)

* Declined to participate (n = 57)
e Late consent (n = 2)

l

A

Allocated to control group:

GP practices (n = 6) with their patients (n = 44)
+ Received allocated intervention (n = 44)
+ Did not receive allocated intervention (n = 0)

L Allocation v

J

l

criteria (n = 3 patients)
Deceased (n = 3 patients)

GP practice dropouts (n = 0)

Lost to follow-up (n = 2 patients)
Discontinued intervention (n = 0 patients)
Patients excluded for not meeting inclusion

Allocated to intervention group:

GP practices (n = 6) with their patients (n = 54)
+ Received allocated intervention (n = 54)

+ Did not receive allocated intervention (n = 0)

[ Follow-up l

A4

Lost to follow-up (n = 8 patients)

Discontinued intervention (withdrew) (n = 1 patient)
Patients excluded for not meeting inclusion criteria
(n = 1 patient)

Deceased (n = 0 patients)

GP practice dropouts (n = 0)

Assessment:

o HLQ-G (n = 36)
o SIMS-D (n = 34)

patients (n = 37))

Assessed for primary endpoint (n = 38)*
Assessed for secondary endpoints (patients)°:

e FIMA/ Hospitalisation (n = 35)
FIMA / Hospitalisation (GP practices for

GP practices
(N = 12) with their
patients (N = 93%)

Fig. 1 Flow diagram of the participants in the HYPERION-TransCare cRCT pilot trial

Throughout the study, the study team maintained
regular contact with the participants (patients and GP
practices) via e-mail or telephone to answer questions

and provide support if needed. Method and design of

the trial are described in detail in the published study
protocol [41], to which no important changes were

made during this trial.

A4

Assessed for primary endpoint (n = 47)*
Assessed for secondary endpoints (patients)°:
e HLQ-G (n=41)

e SIMS-D (n = 38)

* FIMA / Hospitalisation (n = 44)

FIMA / Hospitalisation (GP practices for
patients (n = 52))

Pilot study outcome measures

The primary outcome is the combined endpoint com-
posed of the information on:
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« hospitalisation (item for both patients and GP

practices in FIMA questionnaire (Fragebogen
zur Inanspruchnahme medizinischer und nicht-
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medizinischer Versorgungsleistungen im Alter/
questionnaire for the use of medical and non-med-
ical services in old age) [51, 52]; at the beginning of
the study (tO; baseline): ‘Have you/Has your patient
been in hospital for inpatient care during the last
12 months?’ / or at the end of the study (t1; after six
months; follow-up):'... during the past six months?’
— answer option: “Yes/No’)

falls (self-developed questions for patients based on
the World Health Organization (WHO) definition
[53]: ‘In the last three months, have you involun-
tarily slipped, tripped, fallen or tumbled in such a
way that you landed on the floor or a lower level? —
answer option: ‘Yes/No’; ‘How many times have you
fallen or crashed in the last three months?’ — free
text answer); collected at t0 and t1

mortality (question for GP practices: indication of
date of death of the patient), collected at t1

Secondary outcomes were derived from standardised
and validated questionnaires:

» patients’ satisfaction with medication-related infor-

mation: The Satisfaction with Information about
Medicines Scale, German version (SIMS-D) [54]
consists of a total score for the Satisfaction with
Information about Medicines (17 items) and the
two subscales ‘Information on action and usage
of medication’ (nine items) and ‘Information on
potential problems of medication’ (eight items).
patients’ health literacy: Health Literacy Question-
naire — German (HLQ-G) [55] consisting of nine
health literacy domains with a total of 44 items:
‘Feeling understood and supported by healthcare
providers’, ‘Having sufficient information to manage
my health’, ‘Actively managing my health’, ‘Social
support for health, ‘Appraisal of health informa-
tion’, ‘Ability to actively engage with healthcare pro-
viders', ‘Navigating the healthcare system, ‘Ability to
find good health information, and ‘Understanding
health information well enough to know what to
do’

medication and treatment-related information from
patients’ perspective: FIMA [51, 52] measures health-
related resource use (including medication) in older
people in seven categories [52]. The questionnaire
consists of 14 items referring to a period of seven
days, three months or 12 months, some of which
have several sub-items, as well as socio-demographic
and questionnaire-related items [51]. At tl, four
items (on health insurance (how and where) and on
educational and professional qualifications) were
omitted for patients at t1 in order to save resources.
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» medication and treatment-related information from

GP practices’ perspective: adapted FIMA. We slightly
adapted the FIMA questionnaire for use in GP prac-
tices in agreement with the questionnaire authors
at both measurement points to capture knowledge
about patients’ healthcare use from the GP practices’
perspective (e.g. instead of ‘Have you...?, ‘Has your
patient... ? was used), and reduced item detail: For
example, the answer option ‘unknown’ was added to
all questions except socio-demographic questions,
and further items on frequency or duration were
largely deleted. Items about patients’ educational
and professional qualifications and the difficulty of
completing the questionnaire were also removed.
The item on ‘help in completing the questionnaire’
was changed to “Who completed the questionnaire?".
Items about health insurance (how and where), year
of birth and sex of the patients were not asked at t1 in
the GP practices in order to save resources.
At t1, all items referring to a 12-month period in the
FIMA were changed to a six-month period for both
the patients’ and GP’ perspective, as this corresponds
to the intervention period. In this study, we used
the FIMA to assess the availability of health-related
information by comparing the information provided
by patients and the GP practices at tO and t1.

+ symptoms and/or side effects of the medication:
selection of the NATIONAL CANCER INSTITUTE
Patient Reported Outcomes version of the Common
Terminology Criteria for Adverse Events — Items-
German (NCI PRO-CTCAE® Items-GERMAN) [56,
57], consisting of seven items about symptoms in
the last seven days, asked on a 5-point frequency or
severity scale or with yes/no answer. There was also
the option of reporting other symptoms. The analysis
and presentation of this outcome is not the focus of
this paper.

In addition to the primary and secondary outcomes,
the following self-developed questions (structure and
social data) were asked patients only at t0:

+ living arrangement (living alone; with others; assisted
living/retirement home/nursing home)

« medication plan (sources and updates)

+ €PA (familiarity and use)

The GP practices were also asked at t0 to rate the ill-
nesses of their study patients in 14 disease groups (based
on the Cumulative Illness Rating Scale (CIRS) [58]) and
to provide their own socio-demographic characteristics
(structure and social data) including age, sex, practice
size, etc. (self-developed questionnaire).
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Data collection procedures
An overview of the time schedule with questionnaires is
given in Fig. 2.

patients

Patients received a pseudonymised paper-based ques-
tionnaire with a postage paid return envelope at t0 and
tl.

GP practices

The surveys in the GP practices were conducted digitally
via an electronic data capture tool (Research Electronic
Data Capture (REDCap) [59]) hosted at the Dresden Uni-
versity of Technology. At t0 and t1, the GP practices were

baseline (t0) Assessments
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asked to document the primary and secondary outcomes
of their participating patients in a pseudonymised form.

Analysis

This paper focuses on the feasibility of the collection
of selected outcome measures. The analyses were per-
formed by the collaborating partner, Ruhr University
Bochum, using the statistical software R, version 4.1.0.
Missing and descriptive analyses were performed and
possible effects of the intervention were explored. Some
data, such as free text entries, medication data, disease
group data, and comparison of physician characteris-
tics with national data, were categorised (where applica-
ble) and analysed descriptively by study staff using SPSS

Structure and social data

FIMA (incl. medication and
hospitalisation)

HLQ-G

SIMS-D

Medication plan

Falls

Patient GP practice
X X

X x (adjusted)
X

X

X X

X

NCI PRO-CTCAE® Items -
German (selection)

Diseases in disease groups
(inspired by CIRS)

Intervention

Randomisation

Control group

follow-up (t1) Assessments

l

Patient GP practice

FIMA (incl. medication and
hospitalisation)

b x (adjusted)

HLQ-G

SIMS-D

Medication plan

Falls

NCI PRO-CTCAE® Items -
German (selection)

Mortality

X

Fig. 2 Time schedule and assessments for participants in the HYPERION-TransCare trial. The assessments used (shown in this figure with their

abbreviations) are explained in detail in the main text
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version 29 and Excel. All analyses followed the intention-
to-treat principle.

Calculation of the primary combined endpoint

The combined endpoint was assessed dichotomously as
follows (0=does not apply, 1 =applies): If at least one of
the three aspects (hospitalisation, falls, mortality) was
fulfilled, then the value 1 was assigned. The score was
only set as missing if both hospitalisation and falls were
missing for living patients, or if one was missing and the
other one was not applicable. There was no missing infor-
mation on mortality because the GP practices recorded
deaths and there was regular contact with the study team
for those patients who were not recorded as deceased, so
this information was available on all patients by the end
of the trial.

Calculation of the secondary outcomes

For missing analyses of secondary outcomes, only patient
cases for which a questionnaire was received at t0 or t1
respectively were considered. A (total) score or subscore/
domain was not calculated if at least one item was miss-
ing; the patient case was excluded from that specific
analysis. As this is a pilot trial, missing values were not
imputed.

The analysis of SIMS-D was dichotomous according
to the validation publication of the German version of
the questionnaire. Items were scored on a 5-point rat-
ing scale (too much — too little — none received—none
needed — about right), with the first three mentioned
response categories coded as 0 and the last two coded as
1. A sum score was calculated for each subscale (maxi-
mum value of 8 or 9) and a total sum score of all items
(maximum value of 17), with higher scores reflecting
higher levels of satisfaction. [54]

For HLQ-G, the items of the first five domains were
asked on a 4-point Likert scale (from 1=strongly disa-
gree to 4=strongly agree) and the items of the last four
domains were asked on a 5-point Likert scale (from
1=cannot do to 5=very easy) [55, 60]. For the analysis,
the values of the individual items per scale were summed
and divided by the number of items [60].

For FIMA, no score is provided for analysis [51]. The
presentation of the results is descriptive, separated into
the two study groups and includes a comparison of
practice and patient data (agreement and disagreement
regarding ‘hospitalisation’; see above ‘Analysis’).

Calculation of educational level

The patients’ education was surveyed in two variables
with categories (educational and professional qualifica-
tion) of the German education system, and then classified
(1=low; 2=medium and 3 =high level of education). The
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educational level was derived from the highest achieved
category of the two variables. This classification is based
on the Comparative Analysis of Social Mobility in Indus-
trial Nations (CASMIN) educational classification [61].

The effect on the combined endpoint was analysed
using a mixed logistic regression model with study group,
age and sex as fixed effects and cluster added as a ran-
dom effect. A similar logistic mixed model with study
group and age as fixed effects (but without sex due to fit-
ting problems) and cluster as a random effect was used
for secondary binary endpoints, e.g. hospitalisation, and
falls. For hospitalisation, an additional separate analysis
was performed using a mixed negative binomial model.
For all scores (HLQ and SIMS) linear mixed effect mod-
els were used with study group, the baseline value of the
score and sex as fixed effects and cluster as a random
effect. The significance level used was a=5%. Further-
more, agreement and disagreement in FIMA responses
between patients and GPs are presented as an example
for the reported number of hospitalisations, as hospitali-
sation is part of the primary outcome and therefore par-
ticularly important.

Results

The trial was conducted from March to December 2022.
Fourteen GP practices with a total of 100 patients for-
mally agreed to participate in the study. Two patients
provided consent after the start of the study, while one
patient withdrew during the study. In addition, two GP
practices were excluded because they started the study
too late (no patients had been enrolled). Four more
patients were excluded because they did not meet the
inclusion or met the exclusion criteria (they had not been
hospitalised or had fewer than five medications). This
resulted in 12 GP practices with 93 patients who partici-
pated in the study and whose data were included in the
analyses (see Fig. 1).

GP practice characteristics

The participating GP practices were located in the two
federal states of Hesse (n=8) and Saxony (n=4) in both
rural and urban areas. Of the 12 participating GPs, four
were female (33.3%) and the average age of the physi-
cians was 52.8 years (SD=9.5). Most were practice
owners (91.7%; n=11) and only one was an employed
physician. They worked in a single practice (50.0%; n=6)
or in a joint practice (50.0%; n=6). Most GPs reported
previous research experience (n=10; 83.3%). All 12 par-
ticipating HCAs were female (100%) and had a mean
age of 40.5 years (SD=13.0). Physician characteris-
tics were compared descriptively with nationwide data
from the Federal Register of Physicians of the National
Association of Statutory Health Insurance Physicians
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(Kassenirztliche Bundesvereinigung (KBV); NASHIP) in
Germany [62]. The very small sample showed that, com-
pared with the national distribution, study participants
were slightly more likely to be male, to come from simi-
lar types of practice (except healthcare centres), and to be
slightly younger (see table in additional file 5).

Characteristics of GP practices’ study documentation

Of the 93 patients included in the analyses, GP practices
documented data for 87 patients at tO and for all 90 sur-
viving patients at t1. Missing data from GP practices at
t0 were all from one GP practice that failed to document
within the designated timeframe due to time constraints.
GP practices took approximately 23 min (SD=16.8) to
complete the questionnaire per patient at t0 and approxi-
mately 18 min (SD=15.9; shortened questionnaire) at
t1. The final open-ended free text question (opportunity
for feedback) of the questionnaire was used by the GP
practices for 22 patients at t1. The majority of responses
related to difficulties with the questionnaire (63.6%;
n=14), but there were also several identical entries from
the same practice. In addition, there were occasional
comments, e.g. on the design and construction of the
questionnaire or general statements (rated as ‘not appli-
cable’). The questionnaires were completed by either the
GP, the HCA or both together.

Patient characteristics

A total of 52 patients (26 female) were included in the
IG and 41 patients (11 female) in the CG. Patient char-
acteristics are presented below based on patient-reported
data at t0. However, five of the 93 patients did not return
a questionnaire (see next section Characteristics of
patients’ study documentation).

The following section, as well as Table 1 below, refers to
the 88 questionnaires returned by patients. The mean age
of the participating patients was 77.9 years (SD=7.0); 34
(39.5%) were female. The educational level of the major-
ity was medium (67.1%; n=57), followed by high (28.2%;
n=24) and low (4.7%; n=4). All patient characteristics
reported by patients at tO0 are shown by study group in
Table 1. Apart from sex (more men in the CG), there are
no obvious differences between the two groups. Table 2
gives an overview of the morbidity of the patients at t0.
Overall, fewer disease groups were reported for patients
in the CG.

Characteristics of patients’ study documentation

Of the 93 patients whose data were included in the anal-
ysis, 88 patients self-reported data at tO and 80 patients
at t1, with eight missings in the IG. Three patients from
the CG died during the trial. Of the five cases of missing
data at t0, one was due to the data arriving at the institute
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after the end of the data collection period; the reasons
in the other four cases remain unclear. Of the ten cases
of missing data at t1 (excluding the three deaths), one
was due to deterioration in health, which meant that the
questionnaire could not be completed. The reasons for
the other nine cases remain unclear. Only one patient did
not complete the questionnaire at both t0 and t1. At least
one survey perspective, patient and/or GP practice, was
available at both t0 and t1 for all patients.

On average, patients took approximately 63 min (t0;
SD =39.0) or 58 min resp. (t1; SD=32.3; shortened ques-
tionnaire) to complete the questionnaire. The majority
completed the questionnaire at t1 independently, without
help from others (78%; n=61), and rated the completion
as ‘easy’ (79,5%; n=62). On the other hand, 5% (n=4)
said it was ‘impossible to complete without help. Where
patients did receive help to complete the questionnaire at
t1, this was most often from relatives (88%; n=15) or in
the remaining cases from a carer (12%; n=2). The final
open-ended free text question (feedback opportunity)
of the questionnaire was used by 18 patients at t1. Most
respondents to it reported difficulties with the question-
naire (33%; n=6), followed by general comments about
the healthcare system (28%; n=5), but there were also
occasional comments e.g. about the design and construc-
tion of the questionnaire, the long length, the need for
assistance in completing the questionnaire, or personal
statements (rated as ‘not applicable’).

Results: primary outcome, secondary outcomes

and missings

The combined primary endpoint could not be calculated
at t1 for eight patients (8.6%; 5 IG and 3 CG patients) due
to missing data.

For a small majority (56.5%; n=48), the combined
endpoint was reached. There were no differences in the
combined endpoint between the two study groups (see
Table 3). Logistic regression analysis also showed no dif-
ferences in the combined endpoint or its sub-aspects
(hospitalisation, falls). For mortality, the model did not
fit (only deceased in the CG). The additional analyses
of hospitalisation in the negative binomial model also
showed no effect of age or study group on the likelihood
of participants being hospitalised.

Secondary outcomes

Tables 4 to 5 provide an overview of the SIMS-D
results. On the 88 questionnaires received at t0, the
SIMS-D subscale 1 could not be calculated for nine
patients (10%), subscale 2 for 12 patients (14%) and
total sum score for 16 patients (18%) due to miss-
ing data. Of the 80 questionnaires received at t1, sub-
scale 1 could not be calculated for eight patients (10%),
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Table 1 Patient characteristics reported by patients at tO
IG (n=49) CG(n=39) Total (n=88)
age
n-miss 2 0 2
mean (SD) 79.1 (7.0) 76.4 (6.8) 77.9(7.0)
range 65.0-94.0 66.0-89.0 65.0-94.0
sex
n-miss 2 0 2
female (%) 24 (51.1) 10 (25.6) 34 (39.5)
male (%) 23 (48.9) 29 (74.4) 52 (60.5)
diverse (%) 0(0.0) 0(0.0) 0(0.0)
marital status
n-miss 2 1 3
married (%) 27 (574) 28 (73.7) 55 (64.7)
single (%) 4(8.5) 0(0.0) 4.7)
divorced (%) 2(4.3) 4(10.5) 7.
widowed (%) 14 (29.8) 6(15.8) 0(23.5)
living arrangement
n-miss 2 1 3
living alone (%) 17 (36.2) 6 (15.8) 23(27.1)
with other persons (partner/family) (%) 24.(51.1) 32(84.2) 56 (65.9)
assisted living or retirement/nursing home (%) 6(12.8) 0(0.0) 6(7.1)
educational level
n-miss 2 1 3
low level of education (%) 2 (4.3) 2 (5.3) 4(4.7)
medium level of education (%) 28(59.6) 29 (76.3) 57 (67.1)
high level of education (%) 17 (36.2) 7(184) 24 (28.2)
different drugs taken in the last 7 days
n-miss 2 0 2
median (interquartile range) 7.0 (5.0-9.0) 8.0(6.0-10.0) 75(5.0-9.0)
level of care (German classification) 5 0 5
n-miss
no level of care (%) 31(70.5) 26 (66.7) 57 (68.7)
level 1 (%) 3(6.8) 2(5.1) 5(6.0)
level 2 (%) 9(20.5) 5(12.8) 14 (16.9)
level 3 (%) 1(23) 6(15.4) 7 (84)
level 4 (%) 0(0.0) 0(0.0) 0(0.0)
level 5 (%) 0(0.0) 0(0.0) 0(0.0)
federal state
n-miss 0 0 0
Hesse (%) 32 (65.3) 22 (56.4) 54 (61.
Saxony (%) 17 (34.7) 17 (43.6) 34 (38.6)

n number of participants, /G intervention group, CG control group, % percent

subscale 2 for ten patients (13%) and total sum score
for 12 patients (15%). There was not a particularly high
number of missing values for any item on the SIMS-D
questionnaire (2—-6 missing values per item), with three
patients not completing subscale 1 at all, one of whom
did not complete subscale 2 either. Also, for t1, three

patients missed subscale 1 completely, two of whom
also missed subscale 2 completely. The number of miss-
ing values was also not particularly high for any of the
items (maximum 3-6 missing values per item). The
group comparison showed lower missings in the CG in
all three scales at t1; at tO this applies only to subscale 1.
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Table 2 Number of disease groups reported by GP practices
about their patients at t0

IG(n=46) CG(n=41) Total (n=87)
number of disease groups
2-4 disease groups (%) 8(174) 13(31.7) 21(24.1)
5-7 disease groups (%) 16 (34.8) 20 (48.8) 36 (414)
8-10 disease groups (%) 20 (43.5) 6(14.6) 26 (29.9)
11-13 disease groups (%) 2 (4.3) 2 (4.9) 4(4.6)

n number of participants, /G intervention group, CG control group, % percent
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The SIMS-D showed similar scores on both subscales
and the sum score at both survey times in both study
groups (see Table 4). There were also no significant
effects in the mixed linear regression (see Table 5).

Tables 6 to 7 provide an overview of the HLQ-G results.
Of the 88 questionnaires received at t0, between 76 and
84 complete patient cases (86—-95%) could be included in
the calculation of the nine HLQ-G subscales. At t1 there
were 72—77 complete cases from the 80 questionnaires
(90-96%) that were included in analysis. There was not a
particularly high number of missing values for any item:
1-7 missing values per item at t0; 0—6 missing values per

Table 3 Result for the primary endpoint and its components, odds ratios (OR), 95%-confidence interval (Cl) and p-values were
calculated from mixed logistic regression model with study group and age as fixed effects and cluster added as a random effect

1G (n=52) CG (n=41) ORCGvsIG 95%-Cl p-value
combined endpoint (t1) 0.95 033-2.75 >0.9
n-miss 5 3
applies (at least 1 of 3 aspects) (%) 27 (57 .4%) 21 (55.3%)
hospitalisation (patient data) 091 032-261 0.9
n-miss 8
yes 12 (27.3%) 9(25.7%)
hospitalisation (GP practice data) 1.18 044-3.14 0.7
n-miss 0 4
yes 15 (28.8%) 12 (32.4%)
falls 0.77 0.25-2.35 0.6
n-miss 9 5
yes 13 (30.2%) 7 (19.4%)
n number of participants, /G intervention group, CG control group, % percent, OR odds ratio, C/ confidence interval
Table 4 SIMS-D results at t0 and t1
t0 t1
IG (n=49) CG(n=39) Total (n=88) 1G (n=44) CG (n=36) Total (n=80)
subscale 1
information on action and usage of medication
n-miss 6 3 9 6 2 8
mean (SD) 7.5(1.8) 6.6 (2.7) 7.1(3) 6.2 (2.4) 6.6 (2.4) 6.4 (2.4)
range 1.0-90 1.0-90 1.0-90 00-90 20-90 00-90
subscale 2
information on potential problems of medication
n-miss 6 6 12 8 2 10
mean (SD) 4.0(2.8) 45 (3.1) 43(2.9) 35(3.1) 4.8 (2.8) 4.1 (3.0)
range 00-80 00-80 00-80 00-80 00-80 00-80
sum score SIMS-D
n-miss 9 7 16 8 4 12
mean (SD) 11.6(3.7) 114 (5.3) 11.5(4.5) 9.7 (5.1) 1134.7) 104 (4.9
range 1.0-17.0 20-170 1.0-17.0 1.0-17.0 30-170 1.0-17.0

n number of participants, /G intervention group, CG control group, SD standard deviation, % percent
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Table 5 Mixed linear regression of SIMS-D with random cluster
effect and baseline score and sex as covariates

95% CI'

Group Characteristic  Beta p-value
sum score SIMS-D CGvs1G 13 -1.1,36 03
subscale 1: infor- CGvsIG 0.6 -06,1.8 03
mation on action

and usage of medica-

tion

subscale 2: informa- CGvsIG 0.5 -14,24 0.5

tion on potential
problems of medica-
tion

! Cl=confidence interval

item at tl. The group comparison showed higher miss-
ings in the CG for the subscales HLQ6 to HLQ9 at t0.
In contrast, at t1 the missing values were quite similar in
both groups (HLQ5 to HLQ9), but for the scales HLQ1 to
HLQ4 there were no missing values at all in the CG.

The HLQ-G showed similar scores on all nine subscales
at both survey times in both study groups (see Table 6).
Apart from the subscale HLQ®6, there were also no signif-
icant effects in the mixed linear regression (see Table 7).

Tables 8 to 10 provide an overview of the FIMA results
for ‘hospitalisation. The data were derived from two
sources: patient self-reported and information from GP
practices about patients. There were only few (0—1) miss-
ings in the returned questionnaires for this item in these
two groups and at both survey times. Most patients and
GP practices reported hospitalisation at tO (inclusion
criterion for patients; see Tables 8 and 9). At t1, most
patients and GP practices reported no hospitalisation,
with no differences between the two study groups.

The additional 'unknown’ option added to the item for
GP practices was never used. Table 10 shows a compari-
son of the information on hospitalisation provided by
patients and GP practices at both survey points. If the
missing data are excluded from the total, the agreement
in the IG is about 80% (t0=79.1%; t1=81.9%) and about
85% in the CG (t0=286.8%; t1=282.4%).

Discussion
The trial proved the methodological feasibility of the
outcome measures used. The combined endpoint of hos-
pitalisation, falls and mortality was methodologically fea-
sible. There were only few missing data. The analysis also
considered the individual components of the combined
endpoint separately, as endpoints of different clinical rel-
evance and frequency were combined in the combined
endpoint (hospitalisation, falls and mortality) [63, 64].
The HLQ-G, SIMS-D and the FIMA item on hospi-
talisation all showed low missing values and no issues
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with individual items. In a larger main study, the miss-
ing values could be imputed appropriately with higher
case numbers. In other studies using the HLQ-G, cases
with missing values were excluded completely [65], or
the values were replaced if less than half of the items
were missing [55, 66, 67], or the scale score was classi-
fied as missing if half of the items were missing [68]. As
previously stated, the present trial is a feasibility study, so
no imputation was performed. Therefore, the observed
missing data per item was higher in the present study
(maximum 8%) than in the German validation study
(maximum 5.5%; average 2.6%) [55] or in the interna-
tional application [69-71]. The SIMS-D missing values
in the present trial (18% and 15%) are similar to those
in two German studies of chronically ill adults. In these
studies, only complete SIMS-D questionnaires were used
and incomplete ones were excluded, which affected about
20% of the returned questionnaires [54, 72]. In contrast,
the study by Klewitz et al. (2019) had a lower miss rate
(10%), however the patients were younger on average
(median age: 51 years) [73]. This is consistent with the
finding that, on average, older patients were more likely
to have missing items in SIMS-D than younger patients
(mean="72.7 years vs mean=68.3 years) [54]. Reports
from patients or GP practices in the FIMA about patients
who had not been hospitalised were clarified individu-
ally with the GP practices, as this was one of the inclu-
sion criteria. It turned out that there was a considerable
time lag between patient identification and completion
of the questionnaire. This meant that in some cases hos-
pitalisation was now slightly longer than 12 months ago.
In the future, this item should be asked in quarters or by
specifying the exact time frame for checking the inclu-
sion criteria.

Overall, participants seemed to cope well with the
items, as indicated by the low missing rates and the gen-
eral feedback on the open-ended free text question. Con-
versely, it was also confirmed that the explicit reference
to support was important for the patient collective, as
some individuals found it difficult or impossible to com-
plete the questionnaire without help. The low numbers
of missings and low drop-out rates were achieved despite
the high burden of the trial, which was reflected in the
long time needed to complete the questionnaires, which
was potentially stressful for older patients as well as for
GP practices in their busy daily schedules. Average com-
pletion times were slightly shorter at t1 (GP practice from
23 to 18 min; patients from 63 to 58 min), which may be
due to the slightly shortened FIMA questionnaire used at
t1 in order to save resources, but also an effect of repeat-
ing the questionnaire.

The low drop-out and missing rates also show that the
patients and GP practices who gave their consent were
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Table 6 HLQ-G results at t0 and t1

t0 t1
1G (n=49) CG(n=39) Total (n=88) IG (n=44) CG(n=36) Total (n=80)
HLQ1:
Feeling understood and supported by healthcare providers
n-miss 3 3 6 3 0 3
mean (SD) 33(0.5) 3.2(04) 33(04) 3.2(0.5) 33(0.5) 3.2(0.5)
range 25-40 25-40 25-40 1.8-4.0 23-40 1.8-4.0
HLQ2:
Having sufficient information to manage my health
n-miss 4 3 7 5 0 5
mean (SD) 3.0(0.5) 3.0(04) 3.0(04) 29(04) 3.0(04) 29(04)
range 20-40 20-40 20-40 18-38 20-40 1.8-40
HLQ3:
Actively managing my health
n-miss 4 2 6 5 0 5
mean (SD) 29(0.5) 2.8(04) 29(04) 2.8(04) 2.7 (04) 2.8(04)
range 1.8-40 20-38 1.8-40 20-40 16-40 16-40
HLQ4:
Social support for health
n-miss 2 2 4 3 0 3
mean (SD) 3.0(0.6) 3.0(04) 3.0(05) 3.0(0.6) 3.0(04) 3.0(05)
range 1.8-40 20-40 1.8-40 1.8-40 20-40 1.8-40
HLQ5:
Appraisal of health information
n-miss 2 2 4 4 2 6
mean (SD) 25(0.6) 24(04) 25(0.5) 2.5(0.6) 25(0.5) 25(0.5)
range 12-40 16-34 12-40 12-36 1.8-4.0 12-40
HLQ6:
Ability to actively engage with healthcare providers
n-miss 1 5 6 3 2 5
mean (SD) 3.7(0.7) 3.6(0.6) 3.7(0.7) 34(0.8) 3.8(0.6) 36(0.7)
range 1.8-50 24-48 1.8-50 20-50 28-50 20-50
HLQ7:
Navigating the healthcare system
n-miss 4 7 1 5 3 8
mean (SD) 3.6(0.6) 34(0.6) 3.5(06) 33(08) 34(0.7) 33(038)
range 23-45 22-43 22-45 17-48 20-48 167-48
HLQ8:
Ability to find good health information
n-miss 4 8 12 3 2 5
mean (SD) 35(0.7) 3.3(0.6) 34(0.6) 33(07) 34(0.7) 34(0.7)
range 16-46 1.8-42 16-46 12-46 16-46 12-46
HLQ9:
Understanding health information well enough to know what to do
n-miss 2 5 7 3 1 4
mean (SD) 3.7(0.8) 33(0.7) 35(0.7) 35(0.8) 36(07) 35(07)
range 16-50 16-44 16-50 1.8-50 16-46 16-50

n number of participants, /G intervention group, CG control group, SD standard deviation, % percent
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Table 7 Mixed linear regression of HLQ-G with random cluster effect and baseline score and sex as covariate

Group Characteristic Beta 95% CI' p-value
HLQ1: Feeling understood and supported by healthcare providers CGvsIG 0.17 —-0.03,0.37 0.09
HLQ2: Having sufficient information to manage my health CGvsIG 0.11 —-0.08,0.30 0.2
HLQ3: Actively managing my health CGvsIG —-0.07 —-0.29,0.14 0.5
HLQ4: Social support for health CGvsIG —-0.01 —-0.20,0.18 0.9
HLQ5: Appraisal of health information CGvsIG -0.01 —-0.36,0.34 >09
HLQ6: Ability to actively engage with healthcare providers CGvsIG 040 0.16,0.65 0.002
HLQ7: Navigating the healthcare system CGvsIG 0.23 —-0.16,0.62 0.2
HLQ8: Ability to find good health information CGvsIG 0.26 0.00,0.52 0.054
HLQ9: Understanding health information well enough to know what to do CGvsIG 0.29 —0.08, 0.66 0.11
! Cl=confidence interval
Table 8 Hospitalisation in FIMA at t0 and t1 as self-reported by patients
to t1
1G (n=49) CG (n=39) Total (n=88) IG (n=44) CG (n=36) Total (n=80)
Hospitalisation
n-miss 0 1 1 0 1 1
no (%) 9(184) 4(10.5) 13(14.9) 32(727) 26 (74.3) 58 (734)
yes (%) 40 (81.6) 34 (89.5) 74 (85.1) 12(27.3) 9(25.7) 21(26.6)
n number of participants, /G intervention group, CG control group, % percent
Table 9 Hospitalisation in FIMA at t0 and t1 as reported by GP practices about their patients
to t1
IG (n=46) CG(n=41) Total (n=87) 1G (n=52) CG(n=38) Total (n=90)
Hospitalisation
n-miss 0 0 0 0 1 1
no (%) 2(4.3) 1(24) 3(34) 37(71.2) 25 (67.6) 62 (69.7)
yes (%) 44(95.7) 40 (97.6) 84 (96.6) 15(28.8) 12 (324) 27(30.3)
unknown (%) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

n number of participants, /G intervention group, CG control group, % percent

reliable participants. This may be because of the fact that
all the GP practices were research practices in the Saxo-
ForN PBRN. The resulting closer ties to the study team’s
institute and possibly greater research experience and
affinity may have contributed to this. On the other hand,
the study staff also maintained regular personal contact
with the GP practices and patients during the trial. This
was reflected in good availability to answer their ques-
tions and, conversely, in proactive contact during each
step of the trial. In addition, the payment of the expense
allowance after t0 may also have contributed to the
desired effect of participants completing the study.

The exploratory analyses in this complex interven-
tion pilot trial with GP practices and older multimorbid

patients in Germany (Hesse and Saxony) failed to suggest
that the intervention affected the primary or secondary
outcomes. Only in the HLQ subscale 6 “ability to actively
engage with healthcare providers’ was a significant effect
found in the regression analysis, with an improvement in
the CG. The reasons for this remain unclear and could be
coincidental given the small sample and the large num-
ber of tests. However, this pilot and feasibility trial was
not designed to examine the efficacy of the intervention.
A larger sample size would be needed to provide this
evidence.

For the secondary outcomes, the present trial showed
comparable scores on the HLQ-G scales to those
observed in another German study of myocardial
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infarction patients [65]. The mean scores of the SIMS
scales showed similar orders of magnitude, with dissat-
isfaction also tending to be reported regarding ’infor-
mation on potential problems of medication’ [54, 72].
Overall, this shows a consistent effect, which has also
been found in other studies conducted not only in Ger-
many [73-75] but also internationally [76, 77], and was
confirmed in a scoping review: ‘[...], patients most fre-
quently requested information on adverse drug reac-
tions (ADRs) and drug—drug interactions (DDIs) [78].
The FIMA is a commonly used instrument to estimate
healthcare costs [79, 80] or to analyse referral trajectories
[81]. To the best of our knowledge, this is the first trial to
adapt the FIMA for completion by GP practices for their
patients and to compare the information from practices
and patients. The application proved to be feasible with a
high agreement of information using hospitalisation data
as an example. The additional 'unknown’ option that was
added to the item was never used. Accordingly, it does
not seem to be necessary and could be omitted.

Strengths and limitations

The findings of this feasibility study provide valuable
insights for the adaptation of the subsequent main study.
There were no protocol changes in this trial.

A recent study from Germany, which tested an inter-
vention for nursing home residents to improve interpro-
fessional collaboration in a ¢cRCT, also failed to show an
effect on hospital admissions and measures such as mor-
tality and falls over a 12-month period [82]. The possi-
ble confounding factors, such as the underestimation of
the intra-cluster correlation or the effect of the complex
intervention on other important outcomes [82], must
therefore also be considered in the main study.

Furthermore, it should be noted that the use of self-
report instruments (patient-reported questionnaire data)
can introduce sources of error. The large number of ques-
tions and the extended time required to complete them
always carry the risk of response bias, especially among
older, multimorbid patients, for whom this could also
pose an additional burden. Nevertheless, it was reported
that the majority of participating patients managed
instrument completion well and described it as ’easy.
However, the time and effort required for the implemen-
tation of the intervention, both from patients and health-
care professionals, also need to be addressed and should
be explored in a future study.

Regular contact with the study participants proved to
be successful but also very time-consuming. However, it
is questionable how realistic this would be with a larger
number of participants and would need to be explicitly
considered when designing any trial.
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Nevertheless, the recruitment target was not met, nei-
ther in terms of the number of GP practices participating
nor the number of patients. Frequent feedback from GP
practices was a current time constraint, partly due to the
ongoing COVID-19 pandemic and the associated regula-
tions and high patient volumes in GP practices. In addi-
tion, GP practices may benefit from having more time to
recruit patients. This extension could help to ensure that
the study meets its recruitment targets, thereby enhanc-
ing the validity and reliability of the research findings.
Further details regarding practice and patient recruit-
ment will be described elsewhere.

The present findings suggest that the FIMA can be well
used to survey practitioners and to compare the knowl-
edge of different stakeholders (e.g. GP practices and
patients). A validation study is needed to provide further
evidence in this regard.

Conclusion

This pilot trial provided important lessons for the design
of a main study to analyse the effectiveness of the inter-
vention. Key aspects include the recruitment from
amongst a pool of research practices and close con-
tact between the study team and participating practices
and patients, which contributed to low missing data
and dropout rates. However, a substantial time invest-
ment had to be taken into account by the study staff in
the study planning, along with additional time for prac-
tice during recruitment. The outcomes used proved to be
methodologically feasible despite the considerable effort
required to complete the questionnaires in the setting
of GP practices and older multimorbid patients. Addi-
tionally, FIMA shows potential not only as a self-report
but also for comparing data across different stakehold-
ers, though validation is needed. The findings may have
implications for further interventional studies in primary
care. In routine care, the findings will be important for
the completion and usage of the patient-centered elec-
tronic health record, which was introduced starting
January 2025 in Germany. However, the evaluation of
effectiveness of the intervention and the permanent inte-
gration into everyday care transferability of the results
needs to be addressed in a subsequent study phase.
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