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Abstract

Background: Geriatric patients are often treated by several healthcare providers at the same time. The spatial, informational, and
organizational separation of these healthcare providers can hinder an effective treatment of geriatric patients.

Objective: The aim of this study was to develop a regional Digital Health Record (abbreviated in German as ReDiFa) in order to
improve health information exchange in geriatric treatment. This study also evaluated the usability of ReDiFa and seeks to
identify barriers and facilitators for its implementation.

Methods: The development of ReDiFa followed the Community-Based Participatory Research Approach (CBPR) and involved
various geriatric healthcare professionals in all stages of development: identification of suitable regions for later implementation,
identification of regional stakeholders, identifying specific, regional needs, development of a content concept, programming and
testing of ReDiFa. Primary outcomes were usability of ReDiFa, expected implementation barriers and facilitators and the quality
of the developmental process. Data were collected and analyzed by using a mixed-method approach.

Results: 3 focus regions were identified, 22 geriatric healthcare providers participated in the development of ReDiFa and 11
workshops were conducted between October 2019 and September 2020. 12 participants responded to a questionnaire. Main
results were, that ReDiFa should support the exchange of assessments, diagnoses, medication, assistive device supply and social
information. The ReDiFa was expected to be able to improve the quality and continuity of care. Main barriers expected for
implementation were: lack of resources, interoperability issues, computer illiteracy, lack of trust, privacy concerns, and ease-of-
use issues.

Conclusions: Participating healthcare professionals share similar motivations for developing ReDiFa including improved quality
of care, reduction of unnecessary examinations, and more effective healthcare provision. An overly complicated registration
process for healthcare professionals and the patients' free choice of their healthcare providers hinder the effectiveness of ReDiFa
and result in incomplete patient health information. However, the web-based design of ReDiFa bridges interoperability problems
which exists due to different technical and organizational structures of the involved healthcare facilities. ReDiFa is better
accepted by healthcare professionals which are already engaged in an inter-disciplinary, geriatric-focused network. This might
indicate that pre-existing cross-organisational structures and processes are prerequisites for using health information exchange
systems. The participatory design supports the development of technologies adaptable to regional needs. Healthcare providers are
interested in participating in the development of a health information exchange system, but they often lack the required time,
knowledge and resources.
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Development  of  a  Regional  Digital  Health  Record  for  Geriatric
Health  Care  in  Rural  Areas:  Community-Based  Participatory
Research Approach

Abstract

Background: Geriatric patients are often treated by several healthcare providers at the same time.
The spatial, informational, and organizational separation of these healthcare providers can hinder an
effective treatment of geriatric patients. 
Objective: The aim of this study was to develop a regional Digital Health Record (abbreviated in
German as ReDiFa) in order to improve health information exchange in geriatric treatment. This
study also evaluated the usability of ReDiFa and seeks to identify barriers and facilitators for its
implementation.
Methods: The  development  of  ReDiFa  followed  the  Community-Based  Participatory  Research
Approach  (CBPR)  and  involved  various  geriatric  healthcare  professionals  in  all  stages  of
development: identification of suitable regions for later implementation, identification of regional
stakeholders, identifying specific, regional needs, development of a content concept, programming
and  testing  of  ReDiFa.  Primary  outcomes  were  usability  of  ReDiFa,  expected  implementation
barriers  and  facilitators  and  the  quality  of  the  developmental  process.  Data  were  collected  and
analyzed by using a mixed-method approach. 
Results: 3  focus  regions  were  identified,  22  geriatric  healthcare  providers  participated  in  the
development of ReDiFa and 11 workshops were conducted between October 2019 and September
2020. 12 participants responded to a questionnaire. Main results were, that ReDiFa should support
the exchange of assessments, diagnoses, medication, assistive device supply and social information.
The ReDiFa was expected to be able to improve the quality and continuity of care. Main barriers
expected for implementation were: lack of resources, interoperability issues, computer illiteracy, lack
of trust, privacy concerns, and ease-of-use issues. 
Conclusions: Participating healthcare professionals share similar motivations for developing ReDiFa
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including  improved  quality  of  care,  reduction  of  unnecessary  examinations,  and  more  effective
healthcare provision. An overly complicated registration process for healthcare professionals and the
patients' free choice of their healthcare providers hinder the effectiveness of ReDiFa and result in
incomplete  patient  health  information.  However,  the  web-based  design  of  ReDiFa  bridges
interoperability problems which exists due to different technical and organizational structures of the
involved  healthcare  facilities.  ReDiFa  is  better  accepted  by  healthcare  professionals  which  are
already engaged in an inter-disciplinary,  geriatric-focused network.  This  might  indicate  that pre-
existing cross-organisational structures and processes are prerequisites for using health information
exchange systems. The participatory design supports the development of technologies adaptable to
regional needs. Healthcare providers are interested in participating in the development of a health
information exchange system, but they often lack the required time, knowledge and resources.

Keywords

Electronic  Health  Records,  Health  Information  Exchange,  Geriatrics,  Community-Based
Participatory Research, Technical Acceptance, Usability

Introduction

Background

Advanced age is associated with a higher morbidity risk and a higher risk for

multiple  comorbidities.  Older  patients  are  more  likely  to  gain  functional

limitations  and  to  lose  their  independence  and  autonomy  [1].  Morbidity,

functional limitations and symptoms in geriatric patients can vary widely. Thus,

geriatric patients are often treated by several healthcare providers with different

tasks and competences [2, 3].

In Germany, the geriatric services of different healthcare professions, levels of

healthcare  provision  (general  and  specialized  care)  and  in-  and  outpatient

healthcare are distinctively separated from each other with respect to planning,

service  implementation,  access,  and  reimbursement.  Specialized  geriatric

healthcare  is  provided  by  a  variety  of  different  professions  and  includes

inpatient and outpatient services [4, 5]. 

As  a  consequence,  the  requirements  on  communication  and  cooperation  in

geriatric  care  are  high.  Especially  in  rural  federal  states  such  as  the  study

region, Mecklenburg-Western Pomerania, specialized geriatric healthcare is rare

and the distances are large, limiting a close cooperation between healthcare

providers and, hence, a comprehensive case management of the patients [6].

Access to and quality of healthcare for older people in rural areas are usually

lower  compared  to  urban  patients,  even  when  considering  the  inconsistent

definition  of  'rural'  and  possible  interferences  with  other  socio-demographic
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aspects  [7,  8].  As  a  result  of  demographic  change,  predominantly  rural

communities are often both declining and aging faster [9]. At the same time, the

work  environment  in  rural  areas  is  often  not  very  attractive  for  healthcare

providers, e. g. because of economic issues or working conditions. In addition,

long  distances  are  a  major  barrier  to  access  to  geriatric  healthcare  for

multimorbid elderly with reduced mobility, [7, 9-11].

Research Questions

An analysis of problems and preferred solutions based on a questionnaire for

German  healthcare  providers  showed that  the  organizational  and  spatial

separation of co-treating providers is one of the most urgent problems in rural

areas.  The  respondents  preferred  mostly  a  cross-professional  networking  to

meet  this  challenge  [12].  Facilitating  cross-institutional  communication  is  a

promising  way  to  improve  quality  and  efficiency  of  geriatric  healthcare.

Electronic health records (EHR), jointly managed by all healthcare providers who

are involved in the treatment of geriatric patients, can be an option to support

regional geriatric health care [3, 13].

EHRs  show  a  broad  range  of  technical  approaches  and  functionalities.  The

International Organization for Standardization (ISO) defines the term EHR as a

„repository of information regarding the health status of a subject of care, in

computer processable form“ [14]. For the ISO, facilitating continuous, efficient

and quality integrated health care is the primary goal of an EHR [14]. 

However, resistance of health care providers [15, 16], a difficult implementation

in  existing  workflows  [17],  or  missing  interfaces  with  other  digital  patient

documentation  and  information  systems  [18,  19]  can  barrier  a  sustainable

implementation of EHRs in practice. 

The  aim  of  this  study  was  to  develop  a  Regional  Digital  Health  Record

(abbreviated in German as ReDiFa) in a user-centred way in order to improve

health information exchange in  geriatric  treatment.  To identify  and integrate

specific  needs  of  different  healthcare  providers  in  the  field  of  geriatrics  a

Community-Based Participatory Research (CBPR) approach was used.

Considering the development of the ReDiFa, the research questions were:

 Which use-cases can be supported by ReDiFa? 
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 Which  functions  should  the  ReDiFa  provide  to  support  regional  geriatric

healthcare, involving all relevant regional healthcare providers?

 What  motivates  the  participating  healthcare  providers  to  engage  in  the

development of the ReDiFa?

 Which barriers and facilitators can be identified towards use of the ReDiFa?

 Which practical feasibility issues can be observed?
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Methods

Technical infrastructure of ReDiFa

As  technical  basis  for  ReDiFa  serves  the  so-called  eHealth  Platform  of  the

University Hospital Greifswald. The eHealth Platform includes a user interface

(c37.CaseBoard,  by celsius37.com AG,  Mannheim,  Germany)  and a database

backend  consisting  of  an  Orchestra  server,  conform  to  the  Integrating  the

Healthcare Enterprise (IHE) standard (Orchestra eHealth Suite, version 18.2.1,

by x-tention,  Wels,  Austria).  X-tention Orchestra structures and merges data,

including Record-Linkage, in the main database, while C37 CaseBoard, as the

user  interface,  enables  healthcare  professionals  to  edit  and  manage  patient

health and treatment information. The technical infrastructure allows healthcare

providers, authorized by a personal Client-Certificate on their PCs and individual

access data, to share patient health information with other healthcare facilities.

The users can enter patient health and treatment information in an electronic

Case Report Form (eCRF) with individually definable items or upload digitized

treatment-related  documents.  All  practitioners  involved  can  communicate

directly  by  using  a  comment  function.  Figure  1  depicts  the  technical

infrastructure of the eHealth Platform.

Figure 1. Technical infrastructure of the eHealth Platform. Authorized users can exchange patient 
health information via electronic Case Report Forms (eCRFs) or as digitized documents, e.g. PDF. 
aElectronic Case Report Form. bIntegrating the Healthcare Enterprise.

Figure 2 shows how ReDiFa intends to streamline the communication processes

in geriatric healthcare. The effectiveness of an EHR system, measured by the
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reduction  of  the  number  of  potential  communication  and  data  transfers,  is

expected to increase with the number of providers engaged in the care of one

patient.

Figure 2. (A) Unilateral exchange of health information between practitioners who are typically 
involved in geriatric care in the status quo (by mail, telephone, etc.) and (B) multilateral exchange 
via ReDiFa. The ties between the practitioners represent potential communication processes in order 
to share patient health information. aGeneral Practitioners. bSpecialized Practitioners.

Participatory development of ReDiFa

Following the CBPR approach, this study used a flexible, iterative, and open-

ended mixed methods approach [20] in order to integrate the knowledge and

practical insights of the participating healthcare providers into the development

of  ReDiFa  [21,  22].  The  following  stages  were  conducted:  identification  of

suitable geographic regions to implement ReDiFa, identification of the regional

stakeholders, compilation of specific regional problems of geriatric health care,

development  of  a  common  workflow,  definition  of  specific  needs  of  the

stakeholders, development of ReDiFa, and first data collection.

The first step was the identification of suitable regions within our larger study

area. Preferred regions were those with geriatric facilities already cooperating in

a network of  healthcare providers.  Healthcare providers in each region were

recruited on the basis  of  an open-ended,  casual  sampling strategy including

snowball sampling, because this allows a sampling of natural interactional units

[23]. At the beginning, health care providers identified as central to regional

geriatric health care were invited to jointly develop an EHR. This initial group

was then asked to bring in further interested cooperation partners of different

healthcare professions and healthcare sectors.
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For  organizing  and  conducting  the  meetings  between  researchers  and

participating health  care providers,  CBPR-principles  according to  Israel  et  al.

were followed [24, 25]. These principles aim to reconcile the interests of the

researchers  with  the  interests  of  the  users,  like  building  on  strengths  and

resources within the community, recognizing the participating networks as units

of  identity,  shared  decision-making,  joint  dissemination  of  results,  and

presentation of the ReDiFa to other interested healthcare providers.

During initial workshops in each focus region, the participants were asked to

identify relevant functions for ReDiFa, e.g. eCRFs for diagnoses or medication.

On  the  basis  of  the  results  of  the  workshops,  ReDiFa  was  designed  and

programmed.

Before  the  participants  started  testing  ReDiFa,  they received  training  at  the

workplace on how to use the basic functions of ReDiFa. Each partner received a

personal  Client-Certificate  and  individual  access  keys.  The  participants  were

asked to test the functions and notify the researchers about which adjustments

should be made and which additional functions they would need for practice.

This process was repeated iteratively several times until the ReDiFa provided a

comprehensive  set  of  functions  that  supported  the  needs  of  geriatric  care

appropriately. 

Data collection and analysis

To  evaluate  the  developmental  process  of  the  ReDiFa,  mixed  methods  were

used. Data were collected by participant observation, informal interviews, and a

standardized questionnaire. Due to the coincidental nature of observations and

informal  interviews  [26]  no  interview  transcripts  exists.  Observation  and

interview notes were taken by the researcher right  after  the encounter  in  a

project diary for each focus region, with information about time, participants

and content. For the report of the qualitative data of our research we adhered to

the Standards for Reporting Qualitative Research (SRQR) [27].

Following  the  SRQR,  trustworthiness  of  the  qualitative  data  was  sought  to

achieve through triangulation with results of a standardized questionnaire and

self-reflection. In order to increase reliability, the following means were used: If

more  than  one  researcher  was  attending  a  project  meeting  with  the
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participating  healthcare  providers,  the  observations  made  were  discussed

afterwards. After the data collection phase, the project diaries were checked for

incoherencies by two other researchers involved in the project regarding correct

documentation of the encounters. Furthermore, all e-mail correspondence and

phone contacts  with  the  participants  were  documented,  which  serves  as  an

audit-trail for the research activities. 

A  questionnaire  was  also  developed  and  distributed  to  the  participating

healthcare providers. The questionnaire sought to evaluate the satisfaction of

the  participants  with  the  development  process,  their  motivation  for

participating, their attitude towards ReDiFa and what affects their intention to

use ReDiFa in their working practice. To evaluate the participants' acceptance of

ReDiFa, items of an adjusted Technology Acceptance Model (TAM2) [28] were

used. This is an adapted model to describe influential factors specifically for the

acceptance of a shareable EHR, which focuses on the intention to use instead of

the actual use. Thus, it is a suitable model for considering technologies that are

still in a pre-prototype stage. The model is shown in Figure 3.

Figure 3. Adapted and tested Technology Acceptance Model for Health Information Technologies, 
own illustration, based on: Steininger, K. and Stiglbauer, B. [28]. aHealth Information Technologies.

The  questionnaire  included  35  questions  regarding  the  status  quo  of

communication  in  geriatric  care  (e.g.  current  quality  of  communication,
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perceived communication costs,  frequent communication partners,  frequently

missing  patient  health  information,  current  communication  means  and  local

Electronic Medical Record systems (EMR) in use). This was followed by a set of

statements on the acceptance and the perceived usability of ReDiFa according

to  TAM  (see  Fig.  3),  and  the  assessment  of  the  CBPR  cooperation.  The

statements  were  using  a  five-point  Likert  scale  (“strongly  agree–strongly

disagree”).  The  last  section  of  questions  asked  for  demographic  details

(occupation, healthcare facility, membership in medical networks, age, sex, etc.)

of  the participants.  Free-text  answers  were categorized by inductive  content

analysis.  The qualitative  data were  analysed with  MAXQDA 10 (© by VERBI

Software  Consult.  Sozialforschung  GmbH,  Marburg/Berlin  2011).  The

questionnaire was pre-tested by five research colleagues.
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Results

Characterization of the participating regions and stakeholders

The study took place between October 2019 and September 2020. Three focus

regions were identified to be eligible for the development and implementation of

ReDiFa (see figure 4).  In Region A, local GPs, a specialized GP (primary care

physician  with  a  qualification  in  geriatric  diagnostics  and/or  an  additional

qualification in geriatric care), and an acute inpatient hospital without a geriatric

department  are  providing  geriatric  health  care.  In  Region  B,  GPs  and  a  GP

specialized in geriatrics  offer outpatient  geriatric  health care,  while inpatient

geriatric  care  is  provided  by  a  hospital  with  a  geriatric  department  and  a

geriatric rehabilitation clinic. In Region C, a hospital with a geriatric department

collaborates with a geriatric day clinic and local GPs. 

Figure 4. The three Focus Regions (A, B, and C) involved in the development of ReDiFa.

Table  1  characterizes  the  three  participating  focus  regions  and  shows  the
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different healthcare professions and facilities participating in the workshops and

meetings with respect to ReDiFa. Each region brought in geriatric qualifications

and specializations to a different extent. The extent of networking within each

region also varied. Two of three networks had a formal structure and the third

one was an informal network. One of the formal networks had a geriatric focus,

the  other  one  had  a  general  focus  and  was  mainly  influenced by  GPs.  The

Network from Region B was the only network with a network coordination office,

which organizes the communication and collaboration of healthcare providers

belonging to the network.

Table  1.  Characterization  of  participating  focus  regions  and  their  representatives  during  the

development of ReDiFa. The table represents results from the questionnaire as well as findings from

the participant observations and informal interviews.

Region A Region B Region C

Participating

healthcare facilities

hospital without 

geriatric department

geriatric rehabilitation

clinic

hospital with geriatric 

department
GP practices GP practice geriatric day clinic
ergo therapy practice medical supply store
medical supply store coordination office of 

the network
outpatient nursing 

service
Professions  of  the

participating

healthcare

providers
GP GP geriatric-trained internist

at a rehabilitation clinic
ergo therapist geriatric-trained 

neurologist at a 

hospital

geriatric-trained 

neurologist at a 

rehabilitation clinic
nephrologist at a 

hospital

geriatric-trained 

neuropsychologist at a

hospital

nurse
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head of a hospital therapy team (physio- 

and ergo therapy)

therapy team (physio- 

and ergo therapy)
nurse network coordinator head of a day clinic
employee of a 

medical store

employee of a medical

store
geriatric-trained 

internist at a hospital

care manager

Formal  Healthcare

Network
yes yes no

Geriatric  focus  of

the network
no yes -

22  network-participants  were  asked  to  complete  the  questionnaire,  12

questionnaires were filled out (response rate: 55%). There were several reasons

for non-response. Three participants filled out the questionnaire together with

another colleague of their team and did not send back their own questionnaires.

In four cases (all from region A), the head of the network insisted on performing

the testing representative of the other participating GPs. Therefore, they did not

feel responsible or were not able to answer the questions of the questionnaire.

In three cases the reasons for not answering were unknown. 

Relationship  between  participants,  participants  and  researchers,  and
reasons for participating

Basing on observational data, Table 2 characterizes the relationship between the

local  healthcare  providers  in  the  three  focus  regions  and  the  relationship

between the participants and the researchers considering the CBPR-principles. It

was found that cooperation with the geriatric network in region B was best with

regard  to  continuity,  trustworthiness  and  strategic  orientation  of  the

cooperation.

Table 2. CBPR aspects of the collaboration between the participating facilities and the researchers 
according to the observational data in the three different focus regions.

CBPR aspects of

the project-

collaboration

Region A Region B Region C
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Relationship to 

the research 

team
researchers are seen as 

software provider, not as 

equal partners in a joint 

EHR development project

trustfully, 

participative 

cooperation

trustfully, participative 

cooperation

Network identity
hierarchical, primary care

physician focused

participative,  inter-

professional

no formal network

Conflict 

management
non-transparent,

distrustful 

transparent,  solution-

orientated

non-transparent,

solution-orientated
Balance between

practice and 

knowledge 

generation
unbalanced balanced balanced

Communication
unsteady steady,  regular  joint

events

unsteady

Continuity of the

working process

discontinuously continuously discontinuously

Strategic

planning
no joint strategic planning joint  strategic

planning

partly  joint  strategic

planning
Local leadership

a  Hospital  without

geriatric department and a

GP  without  geriatric

specialization.

a  geriatric

rehabilitation  clinic

and a GP specialized

in geriatrics

a  Hospital  with  a

geriatric  department

and  a  geriatric  day

clinic
CBPR-Readiness

initially  interested, at  the  beginning  not interested
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cancelled  cooperation

later

interested,  but

interested by now

Figure  5  shows  the  most  important  reasons  of  the  CBPR-partners  for

participating in the ReDiFa project. The improvement of the quality of care, the

promotion  of  cross-sectoral  cooperation,  and  the  reduction  of  administrative

cost  for  patient  documentation  were the strongest  motives  for  participating.

Quality of care refers to patient-related outcomes, including re-hospitalisations,

adverse  drug  effects,  or  getting  care  dependent.  Promoting  cross-sectoral

cooperation means the improvement of communication and sharing information

between  different  healthcare  facilities  treating  the  same  patient.  Less

communication  and  documentation  efforts  refer  to  the  expectation  of  the

participating  facilities  to  reduce  their  administrative  costs  for  sharing  or

documenting patient health information. 

Quality of care

Promoting cross-sectoral cooperation

Less communication and documentation efforts

More efficient use of resources in health care
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Proxy-cooperation (e.g. improve business relations)

Uniform cross-divisional discharge management
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Figure 5. Motives of the project partners for participating in the ReDiFa project (n=11). Free-text 
answers of the respondents to the questionnaire (categorized).

Status  quo  of  Health  Information  Exchange  Processes  in  regional
geriatric healthcare 

Results of the questionnaire

According to the survey data, 8 of 12 respondents (with one missing) often or
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always  depend  on  information  from  other  health  service  providers  in  the

treatment of  their  geriatric  patients.  The respondents indicated the following

healthcare  facilities  as  central  for  the  cross-sectoral  health  information

exchange in geriatrics (multiple choices were possible): hospitals (n=9), nursing

care services (n=9),  general  practitioners  (n=8),  speech and ergo therapists

(n=7), and geriatric rehabilitation and day clinics (n=4).

Patient data and information that are often not (timely) available, but needed for

further  treatment  of  geriatric  patients  are  (multiple  choices  were  possible):

Information about prescribed assistive devices (n=5), vaccination (n=4), social

situation (n=4), self-medication of the patient (n=4), geriatric assessments and

discharge letters (n=3).

Furthermore, the respondents of the questionnaire could assess the quality of

the current health information exchange processes. 5 participants valued the

quality of information exchange as good, 5 as neutral, one participant rated it as

bad, 1 answer was missing. 

8 of 12 participants estimated the effort of the current cross-institutional health

information  exchange  as  high  to  very  high,  3  appraised  the  effort  as

appropriate.

8 of 12 participants stated that they are using paper-based records supported

by Electronic Data Processing (EDP). 4 participants answered that they are using

comprehensive digital records, thereof 1 using a digital record with the ability to

share patient data with other facilities.

Considering the means for the current exchange of patient health information

(multiple choice was possible), 10 participants answered that they use mail or

fax, 9 use phone, 5 use e-mail, and 1 uses WhatsApp and similar applications.

No one uses short  message services or electronic  physician letters.  Over all

communication means, the majority (n=6) uses only conventional, non-digital

communication (mail, fax, or phone) means for exchanging medical information.

Observational and interview results

During the workshops with the participating healthcare providers, the following

use cases of the ReDiFa were identified:

1. Discharge management: The ReDiFa should provide treatment information
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(e.g.  diagnoses  and  results)  of  an  inpatient  stay  for  further  involved

healthcare professionals as soon as this information has been collected.

Hence, GPs would be able to coordinate the subsequent treatment of their

patients more effectively and at an early stage. 

2. Outpatient geriatric treatment: GP or practitioners specialized in geriatrics

should be able to share information, like assessment results, prescriptions,

medication  information,  care  needs,  etc.  with  other  (outpatient)

healthcare professionals (therapists, nursing service, SP, etc.) via ReDiFa.

3. Emergency care: Previous recorded patient health information becomes

accessible in a case of emergency, independent from time and location.

The  following  functions  were  identified  and  implemented  into  ReDiFa:

Assessment eCRFs (specific geriatric assessment instruments, like the Barthel-

Index,  Mini  Mental  State  Examination,  Mini  Nutritional  Assessment,  etc.),

diagnosis eCRF, medication eCRF, contact persons eCRF (contact information of

the responsible nursing service, GP, caregiver, relatives, etc.), assistive device

eCRF (assistive devices of the patient already in use and newly prescribed), and

eCRF for powers of attorney and living will of the patient. Additionally, users can

share  any  medical  documents  (medication  plan,  physician  letter,  discharge

letter, etc.) by digitizing and uploading them into ReDiFa.

Acceptance of the ReDiFa

Results of the Questionnaire

Figure 6 shows different aspects of the TAM2 model and to which extent the

participants  agree  that  ReDiFa  could  fulfil  these  aspects  in  practice.  The

participants are mostly sceptical about technical and organizational integrability

and about finding the necessary human resources to use ReDiFa in practice.

The  participants  mostly  agreed  that  they  are  appropriately  informed  about

advantages and disadvantages of ReDiFa. The majority believes that ReDiFa is

able to improve different aspects of the geriatric healthcare provision (quality of

care,  availability,  completeness  and  timeliness  of  important  medical

information, and continuity of care).  ReDiFa is also regarded as an option to

reduce effort related to the current health information exchange process. 
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Most of the participants agree that ReDiFa guarantees an appropriate privacy

protection  of  both  patient  and  provider  data.  Most  participants  agree  that

colleagues from their own and other facilities found the ReDiFa useful. Most of

the participants are going to continue to use ReDiFa after the project will have

ended.  The  majority  would  also  recommend  the  use  of  ReDiFa  to  other

colleagues. 
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Figure 6. Agreement of the participants to different statements categorized by various aspects of the
TAM2 model. For expressing their agreement, respondents could use a 5-point-likert scale (n=12).
aHealth Information Technology.
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Observational and interview results

On the basis of the observational data the following facilitators and barriers to

the use of ReDiFa were identified (see appendix, tab. 3). 

The participants highlighted the adaptability of ReDiFa as a facilitator for using

it.  The modular structure of the ReDiFa and the customizable eCRFs make it

possible  to  adapt  ReDiFa  to  local  needs  and  specified  use-cases  of  data

exchange  processes  in  geriatrics.  Due  to  the  web-based  access,  different

facilities were able to use ReDiFa regardless of their local Patient Management

Software. In contrast to the EHRs of the different statutory health insurances,

which have been developed recently, ReDiFa is open for all patients regardless

of their membership in a certain insurance company.

Differences  in  computer  literacy  of  the  participants  seem  to  affect  the

willingness to adopt ReDiFa in practice. Another influence on their uptake is,

how the participants perceived ReDiFa to work. Some considered ReDiFa as a

comprehensive EHR rather than a pure health information exchange platform,

therefore they found it too laborious to use ReDiFa in parallel with their local and

mainly paper-based patient records.

One  participant  criticized  that  due to  the  parallel  structures  of  local  patient

records  and  ReDiFa  the  availability  of  information  for  other  collaborating

facilities were still depending on the moment when healthcare providers actually

transfer data into ReDiFa. So, whether the patient health information on ReDiFa

is  available in time or not,  still  depends on local  workflows. In addition,  two

participants  propose  to  improve  the  communication  function  of  ReDiFa,  e.g.

enable notifications to other health professionals involved in the treatment of

the  patient  about  changes  or  new  documents  that  have  been  updated  or

uploaded.

There were some barriers  regarding the ease-of-use of  ReDiFa and technical

issues,  like  bad  internet  connectivity,  unnecessary  mandatory  fields  in  the

eCRFs, problems with browser settings, or a too complex registration process.

No region-wide use of ReDiFa and a lack of trust among users were seen as

further barriers for the implementation of ReDiFa. Due to the patient´s right to

choose his  or  her practitioner freely on the one side,  and the complex user

registration  process  on  the  other  side,  it  was  not  always  possible  to  share
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patient  health  information  with  all  healthcare  professionals  involved  in  the

treatment.  Three participants  did  not  want  to  use the ReDiFa,  because they

feared too much transparency of their work.

Discussion

Principal Results

The characterization of the three focus regions shows, that the structure of the

geriatric  healthcare  provision  varies  widely  between  different  regions.  For

example, local inpatient geriatric care can be provided by different institutions,

e.g. by hospitals, by a combination of hospitals and rehabilitation clinics, or by

hospitals cooperating with geriatric day clinics. In Germany, each federal state

has  the  competence  to  set  up  its  own  regulations  regarding  the  concepts,

structures and qualifications in geriatric healthcare [29, 30]. The Federal State

of Mecklenburg-Western Pomerania adopted a concept for geriatric health care,

but it does not specify the required minimum number of beds for specialized

geriatric care in individual hospitals [30]. The results of this study show that a

formal medical supply network with a geriatric focus exists in only one region.

Closer coordination and communication between health care providers appear

to be necessary in order to promote equal access to specialized geriatric care.

In this study, the types of cross-sectoral collaboration within the focus regions

ranged from a general care physicians-led healthcare network with no specific

geriatric  focus,  over  informal  networks  with  a  geriatric  concept,  to  a  formal

geriatric network that deliberately puts issues of cross-sectoral communication

and  collaboration  on  its  agenda.  However,  all  participants  shared  similar

motivations for participating in the ReDiFa project including improved quality of

care due to comprehensive patient health information, reduction of unnecessary

examinations,  and  a  more  efficient,  economical  healthcare  provision.

Furthermore, the participants of this study expect that the mutual work on the

development of ReDiFa will foster cross-sectional cooperation in the region.

In addition, almost all participants agreed that they depend on information from

other co-treating healthcare providers in order to treat their patients sufficiently.

They  estimate  the  current  effort  involved  in  transmitting  patient  health

information  to  be  high.  Considering  the  quality  of  the  current  information
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exchange, equally large groups of participants stood neutral or rated it good.

This corresponds to the perception, that the current information exchange is not

bad, but that it  could be improved. However, the participants said that they

often  miss  important  patient  information,  e.g.  information  on  social  status,

vaccination, medication and the provision of assistive devices. In an Australian

study on adverse patient events in hospitalized patients, 11% of the patients

were  hospitalized  due  to  insufficient  communication  of  necessary  patient

information [31]. In general, most of the participants perceived ReDiFa as useful

in terms of improving health information availability, continuity of care, quality

of care, and efficiency of healthcare provision (see Fig. 6). This suggests, that

the participants see ReDiFa as a potentially useful mean to overcome current

communication deficits and problems.

Regarding the use of ReDiFa in practice, the following barriers were identified:

lack of trust due to the implicit disclosure of own treatment methods to other

users,  missing  regional  geriatric  network  structures,  time  restraints,  limited

human  resources,  differences  in  computer  literacy,  and  some  ease-of-use

issues. An overly complicated registration process for healthcare professionals

and the patients' free choice of the treating healthcare provider can, in turn,

result in an incomplete exchange of patient health information via ReDiFa.

According to the observational data, one concern was that the use of ReDiFa

could  result  in  additional  workload  for  the  participants  instead  of  reducing

documentation  effort,  because  there  is  no  automatic  data  transfer  between

ReDiFa  and the  local  EMR yet.  Chronaki  et  al.  [32]  also  found that,  due  to

individual  resistance against  innovations,  changes in  workflow related to the

implementation  of  an  EHR  could  lead  to  a  heavier  workload  for  healthcare

professionals  at  the  beginning.  Switching  from  one  to  another  system,

insufficient  financial  resources  and  absence  of  computer  skills  were  also

identified as barriers in a study on factors that affect the uptake of an EHR by

GPs in Ireland [33]. In addition to lacking technical support, a lack of support

from the management level,  colleagues or  even from politics  can also  be a

barrier to the implementation of an EHR [34, 35]. 

The exchange of information between practice and hospital information systems

and a regional EHR is generally a challenge because there are more than 110
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different  PMS  and  also  a  variety  of  different  HIS  available  in  Germany.  In

addition, the majority of the participants still mainly use paper-based records,

albeit  in  combination  with  Electronic  Data  Processing  (EDP),  like  practice

management  software  products.  As  a  consequence,  full  integration  of  the

ReDiFa into the local EMR is challenging. However, the amount of saved time for

using an EHR increases with the level of interoperability of the EHR system [36].

Although the web-based design is not solving the interoperability problem of a

scattered health  information  technology  landscape,  it  is  a  promising  way to

support health information exchange between different healthcare providers. It

helps to overcome various kinds of patient records and IT-systems, e.g. paper-

based vs. electronic records. Another study also highlights that the federated

web-based design is a facilitator, because it presupposes less trust among the

participating users due to the fact that each user stays in control of his or her

own data [37].

Some participants were unsatisfied with the development of the EHR because it

took too much time. Moreover, they felt that they had too little influence on the

development. However, the same participants had very high expectations (e.g.

automatic synchronization between the different local EMR and the ReDiFa) and

were generally sceptical about the project. It is known that staff scepticism, a

lack of clinical leadership, a vendor whose products were not ready on time [38],

and unfulfilled expectations are barriers towards the implementation of EHRs

[39]. Pagliari et al. outlined that clinicians’ mistrust of e-communications could

also be a barrier [40]. 

Some participants were concerned about patient and provider privacy. Rosen et

al. suggested that physicians fear there might be a quality assessment based on

their EHR usage data, that might lead to a low uptake among those physicians

who, for instance, stick to more traditional referral processes [41]. Also Hackl et

al., based on interviews of Austrian physicians, concluded that there are serious

concerns that EHR data could be used against the participating physicians [42].

Ford et al. [43] recognized a threat to physician autonomy and concluded that

despite an existing EHR system this could result in a lack of information sharing.

Therefore, a role and right-based access policy should be integrated into ReDiFa,

which  allows  the  owners  of  the  patients’  medical  documents  or  records  to
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release them to pre-defined, subsequent subsets of healthcare providers, like

exclusively nursing services, only family doctors, or to a combination of these

user groups. On the other hand, the patient should be able to grant and control

a selected healthcare provider access to his ReDiFa record (e.g. using a PIN or

manage access settings via an own account). The latter would also solve the

problem  of  information  availability  due  to  the  currently  complex  and  little

flexible user registration process.

According  to  the  qualitative  findings,  healthcare  providers  participate  in  the

ReDiFa  project,  because,  in  contrast  to  EHRs  offered  by  various  health

insurances,  the  ReDiFa  is  open  to  all  patients  regardless  of  their  individual

insurance company. Moreover, they see in the participatory development design

a chance to adopt an EHR system to the specific local needs of geriatric health

care in their region. Considering the CBPR-readiness and the engagement of the

collaborating  networks  in  the  developmental  activities  of  ReDiFa,  the

relationship of trust within the network, the relationship to the researchers, the

local leadership and the involvement of different professions in planning and

implementation processes seem to affect the success of the development of

ReDiFa. Geriatric trained practitioners and geriatric focused networks were more

open-minded for participatory designs and cross-sectoral information exchange,

which results in an ongoing and trustworthy cooperation with the researchers.

Furthermore, participants which are engaged in a network that seeks to develop

and  improve  regional,  inter-disciplinary  geriatric  concepts  seem to  be  more

interested in the ReDiFa project than “lone fighters”. One reason for that could

be that those participants are more sensitized for communication problems of

the current healthcare system. Another reason may be that they already have a

clear  concept  of  what  is  needed  to  improve  cross-sectoral  communication.

Mostashari et al. [44] showed that already existing team-based care strategies

were a good prerequisite for a successful implementation of EHRs. 

Strengths and Weaknesses of the study

The  study  is  based  on  a  small  number  of  very  heterogeneous  healthcare

providers. The results are not representative of the entire community of geriatric
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healthcare providers. However, the results give a good picture of the regionally

different  structures  and  associated  facilitators  and  barriers  to  the

implementation of an regional EHR. 

Although the CBPR-strategy seeks to involve all affected stakeholders equally,

this was not always possible during all  workshops and meetings due to time

restraints of the participating healthcare providers. However, the participants

represented  a  comprehensive  and  inclusive  sample  of  healthcare  providers

usually involved in geriatric treatment. Observation data were triangulated with

survey  data.  This  enabled  a  comprehensive  and  in  depth  understanding  of

communication processes in regional geriatric care, EHR functions needed and

acceptance issues of the users.

Especially for gaining insights into workflow and usability issues of EHR-systems,

qualitative methods, like observations and interviews, are seen as useful [45].

Observations,  in  combination  with  informal  interviews,  as  a  relatively  un-

obtrusive approach, were assumed to be well  integrable into workshops and

meetings with the practice partners. Besides, this method seemed to be less

time  consuming  and  therefore  suitable  to  not  strain  the  patience  of  the

participants.  Furthermore,  it  prevents  participants  from feeling  that  they are

being studied, providing the opportunity to observe actions or opinions under

daily  conditions.  Last  but  not  least,  observation  is  a  promising  method  to

evaluate complex objects of  investigation,  like interactions within a group of

different people over a certain period of time, because other methods would not

or just indirectly provide access to these research questions [45].

Furthermore,  the  CBPR-approach  helped  to  address  technical  as  well  as

organizational aspects of an EHR development. Moreover, regarding the health

information  exchange,  the  participative  development  brings  forth  functions

which are adequately adapted to the regional needs of the providers. The CBPR

strategies also seem to have had a positive effect on the users’ acceptance.

With the support of the participating healthcare providers, the development of

ReDiFa was effective. Participants brought in their social capital, reputation and

knowledge. In addition, researchers and practitioners used mutual symposiums

and workshops in order to leverage synergies between research and practice.
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Conclusion

In  summary,  the  time  and  effort  to  build  the  trust  necessary  for  a  CBPR

approach can be seen as the greatest barrier to the participatory design of a

regional EHR. Participative processes and communication efforts (e.g. feedback

groups, workshops and training of the participants) and the recognition of non-

scientific  institutions  as  eligible  cooperation  partners  are  necessary  for  a

successful project.

In regions where CBPR collaborations could be established, the development of

ReDiFa was successful  because the use cases for  ReDiFa could be identified

directly  from  the  needs  of  the  region,  the  functions  of  ReDiFa  could  be

adequately designed and the acceptance of the users was higher than in other

regions.  Meta-analyses  of  other  CBPR  projects  for  the  development  of

Information  and  Communication  Technologies  (ICT)  in  the  healthcare  sector

could provide more information about whether CBPR designs have generally a

positive effect on users’ acceptance.

In future, further stakeholders should be included in the implementation and the

further  development  of  ReDiFa.  In  addition,  more  research  is  needed  on

questions,  like  how  to  adequately  remunerate  EHR  usage,  which  legal

adjustments are needed, and how to facilitate cross-sectional cooperation in a

fragmented health care system.
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Technical infrastructure of the eHealth Platform. Authorized users can exchange patient health information via electronic Case
Report Forms (eCRFs) or as digitized documents, e.g. PDF. aElectronic Case Report Form. bIntegrating the Healthcare
Enterprise.
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(A) Unilateral exchange of health information between practitioners who are typically involved in geriatric care in the status
quo (by mail, telephone, etc.) and (B) multilateral exchange via ReDiFa. The ties between the practitioners represent potential
communication processes in order to share patient health information. aGeneral Practitioners. bSpecialized Practitioners.
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Adapted and tested Technology Acceptance Model for Health Information Technologies, own illustration, based on: Steininger,
K. and Stiglbauer, B. [28]. aHealth Information Technologies.
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The three Focus Regions (A, B, and C) involved in the development of ReDiFa.
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Multimedia Appendixes
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Table 3: Expected Facilitators and barriers to the implementation of ReDiFa. Qualitative content analysis of project diary entries.
URL: http://asset.jmir.pub/assets/f9a325004aec22cbcc6fac7681442970.pdf
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