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Abstract
Background: Vertigo, dizziness and balance disorders (VDB) are common in older individuals and cause
restrictions in mobility and participation. Due to a multifactorial aetiology, health care is often
overutilitised, but many patients are also treated insu�ciently in primary care. The purpose of this study
was to develop a care pathway as a complex intervention to improve mobility and participation in older
people with VDB in primary care.

Methods: The development followed the UK Medical Research Council guidance using a mixed-methods
design with individual and group interviews carried out with patients, physical therapists (PTs), general
practitioners (GPs), nurses working in community care and a multi-professional expert panel to create a
�rst draft of a care pathway (CPW) and an implementation strategy using the Consolidated Framework of
Implementation Research and the Expert recommendations for Implementing Change. Subsequently,
small expert groups modelling of speci�c components of CPW was carried out, with GPs, medical
specialists and PTs. The Behaviour Change Wheel was applied to design the intervention´s behaviour
change. To explicate theoretical assumptions, we adopted Kellogg´s Logic Model to consolidate the
hypothesized chain of causes leading to patient-relevant outcomes.

Results: Individual interviews with patients showed that VDB symptoms need to be taken more seriously
by GPs. Patients demanded age-speci�c treatment offers, group sessions or a continuous mentoring by a
PT. GPs required a speci�c guideline for diagnostics and treatment options adding psycho-social
interventions. Speci�c assignment to and a standardized approach during physical therapy was desired
by PTs. Nurses favoured a multi-professional documentation system. The structured three-day expert
workshop resulted in a �rst draft of CPW and potential implementation strategies. Subsequent modelling
resulted in a CPW with components and appropriate training materials for involved health professionals.
A speci�c implementation strategy is now available.

Conclusion: Mixed-methods design proved to be a suitable approach to develop a complex intervention
and its implementation. We will subsequently test the intervention for its acceptability and feasibility in a
feasibility study accompanied by a comprehensive process evaluation to inform a subsequent
effectiveness trial.

Trial Registration: The research project is registered in “Projektdatenbank Versorgungsforschung
Deutschland” (Project-ID: VfD_MobilE-PHY_17_003910; date of registration: 30.11.2017).

Background
Vertigo, dizziness and balance disorders (VDB) are frequent complaints of older people (1) and limit the
capacity to pursue daily activities and social participation. Particularly in older adults, the aetiology of
VDB can be rarely attributed to distinct vestibular diseases, but more often to multifactorial de�cits due to
ageing, consequences of non-vestibular conditions or a combination of multiple aetiologies (2–4). VDB is
a common reason for consulting a general practitioner (GP), approximately affecting every person at
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least once in their lifetime (5). A recent systematic review describes a consultation prevalence of
dizziness related symptoms in primary care of about 1% to 15%, benign paroxysmal positional vertigo
(BPPV) being the most common speci�c aetiology in up to 40% (6). In contrast to medical specialists,
GPs see patients from the full range of medical disciplines and need to screen every patient not to
oversee serious health conditions. At the same time they treat many uncomplicated cases and have to
base their clinical reasoning process on the patient’s history and a few additional tests (6). VDB are
known to be described unclearly, inconsistently and unreliably by patients and are, thus, di�cult to
standardise (7). In order to exclude life threatening health conditions GPs have to use diagnostic
procedures and referrals to specialists. On the other hand, overutilization of health care resources in
patients with VDB insu�ciently treated in primary care has been shown (8). Most VDB cases can be
improved by treatment (9), but often do not bene�t from drug or surgical therapy (10). Due to the
multifactorial aetiology, this might be especially true for older patients. Physical therapy is a safe and
effective treatment to promote mobility and avoid imbalance and falls (11). Despite this, in the German
guideline for acute VDB in primary care (12), physical therapy seems not to be a standard option, whereas
a guideline for chronic VDB is lacking. Facing an aging population due to demographic changes,
strategies to manage VDB safe and e�ciently are essential. Therefore, management of VDB needs to be
tailored for primary care with adequate referrals and treatment options (8).

A CPW is an evidence-based structured multi-disciplinary care plan comprising all relevant diagnostic and
therapeutic steps in the care of patients with a speci�c health condition in a chronological order (13).
CPWs are used to translate evidence into local practice by contemplating speci�c circumstances and
demands; they tailor care and can reduce variations in practice to improve patient outcomes (13, 14).
CPWs for VDB may standardize GPs’ diagnostics, treatment options and referrals and to integrate the
emphasized use of physical therapy prescriptions.

The aim of this study was to develop a CPW as a complex intervention to improve mobility and social
participation of older adults with VDB in primary care by the integration of existing evidence and
stakeholders’ perspectives. Speci�cally, we aimed (a) to identify conditions of successful implementation
by integrating the perspective of the involved health professionals regarding their expectations, attitudes,
knowledge and needs, and (b) to address the issue of multi-professional communication by identi�cation
of supportive and hindering factors, and (c) to identify conditions of successful implementation by
integrating the consumers’ perspective regarding their experiences about accessibility and availability,
expectations, motivation and beliefs.

Methods And Results
We developed our CPW as a complex intervention according to the UK Medical Research Council (MRC)
framework (15). This provides a methodological framework to develop, pilot test, evaluate and implement
complex interventions. This paper describes the �rst phase of this framework, the development phase. It
was carried out in a stepwise process divided into two sub-phases: First, a preparation phase that
included the identi�cation of existing evidence and of stakeholders’ and consumers’ demands followed
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by a modelling phase, that comprised the modelling of a CPW and an implementation strategy (see
Figure 1).

An overview of speci�c aims and methods of the development steps are shown in Figure 2.

To report development of the complex intervention we used the Criteria for Reporting the Development
and Evaluation of Complex Interventions in healthcare (16).

Step 1: Preparation

Identifying existing evidence and theory
The �rst step included a synthesis of existing evidence by carrying out two systematic reviews to identify
existing evidence. First, a systematic review of physical therapy interventions addressing mobility and
participation in older patients with VDB was conducted. Second, barriers to and facilitators of successful
implementation of multi-professional CPWs in primary care  were investigated. In brief, the review of
physical therapy interventions revealed that for older people, an active physical therapy using vestibular
rehabilitation, regardless of any variations and also in combination with repositioning manoeuvres
revealed to be most effective. The second review identi�ed barriers to and facilitators of successful
implementation of CPWs within the context, implementation and setting dimensions of Context and
Implementation of Complex Interventions (CICI) framework dimensions (17), which need to be considered
in the implementation of CPWs. Detailed results of systematic reviews are/will be published elsewhere
and were used to inform a further modelling process during an expert workshop.

Exploring health care providers´ and consumers´ perspectives
In order to develop a tailored and successful CPW we used the co-creation approach by considering the
perspectives of all involved groups, collaborating with them to allow the inclusion of their different needs
and perspectives and to support development regarding designs and content (18). Health care providers
were selected by identifying health professionals involved in the process of care of patients with VDB. It
was assumed that GP practices were the �rst place to go for people aged at least 65 years with beginning
problems in VDB or, in case of home care, community nursing services, who seem to act as gatekeepers
for the following care process. PTs might offer interventions for patients with VDB. The target population
was de�ned as patients older than 65 years suffering from VDB.

Individual interviews with health professionals

To explore current practice and identify needs for improvement, the ideal patient trajectory, as well as
expectations, attitudes and knowledge, we carried out semi- structured individual interviews with health
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professionals involved in the primary care of VDB patients: GPs, PTs and nurses working in a community
setting.

Study design, recruitment, data collection, analysis

We included health professionals with at least three years of clinical experience in primary care,
outpatient practices, or community/home care services. Further inclusion criteria were signi�cant
experience (determined by self-evaluation) in treatment and management of older patients experiencing
VDB and written consent to participate in the study. For both individual and group interview we searched
for potential health professionals via the world wide web and regional networks, used telephone requests
and sent further information in case of interest as preferred via email or fax.

Participants gave their written agreement prior to the date of the interview. The interviewers had a clear
structured guideline for every kind of interview and interviewee, with de�ned main questions and
examples for requests and so tried to systematically moderate the interviews and maximize inter-
interviewer reliability. All interviews were audio-recorded and �eld notes were taken during all interviews.
Afterwards, the audio records were transcribed verbatim according to the rules of Kuckartz (19) with
transcription software F4 (https://www.audiotranskription.de/f4). Two researchers (VR and ES)
independently carried out a �rst draft of a coding tree using MAXQDA software
(https://www.maxqda.de/) for every kind of interview setting and partner and then discussed differences.
Subsequently, VR and ES coded the material and included �eld notes into analysis. Data saturation was
de�ned as the point when no additional information was obtained.

Results
Of the 35 requested GPs, 9 consented to participate (response rate: 26%); 7 participated in individual
interviews and 2 in the focus group interviews. Of 14 PTs requested, 8 consented to participate (response
rate: 57%). Among those, 6 participated in individual and 2 in focus group interviews. A total of 9 nurses
were requested and 7 participated (response rate: 77%); 5 in individual and 2 in focus group interviews.
Reasons for non-participation were holidays, lack of time or staff shortage.

In total, 17 health professionals (7 GPs, 6 PTs, 5 nurses) participated in individual interviews. Most
individual interviews were conducted via telephone to participants being in their institution or at home
(n=16, 94%), only one PT preferred a face-to-face interview at study centre. Interviews lasted 11 to 29
minutes. Characteristics of health professionals are shown in Table 1.

Table 1 Characteristics of health professionals participating in individual interviews
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  GPs

(n = 7)

PTs

(n = 6)

Nurses

(n = 5)

Age (Mean ± SD

       (Range))

58.7 ± 7.87 (42 – 66) 42.0 ± 10.71

(28 – 58)

43.2 ± 11.05

(31 – 55)

Sex (female / %) 3 / 43% 5 / 71% 3 / 60%

Years of favour occupation (Mean ± SD

      (Range))

as community nurse (Mean ± SD

      (Range))

30.0 ± 8.04 (14 – 37)

n.a.

18.3 ± 10.39

(6 - 36)

n.a.

20 ± 5.87

(15 – 30)

12.8 ± 10.85

(1 – 27)

Weekly hours with patients (Mean ± SD

      (Range))

n.a 34.8 ± 8.21

(6 – 36)

30 ± 21.11

(1 – 60)

GPs = General practitioners; n.a. = not assessed; PTs = Physical therapists; SD = Standard deviation.

GP-perspective
GP´s see their role as gatekeepers and complain that it is di�cult to act in this role after the patient has
been referred to a specialist. An ideal patient trajectory was described to be e�cient, fast and comprising
a diagnostic work up in a multidisciplinary center and involving a broader treatment approach including
psychological coaching and social interventions, such as pensioners´ exchange or multi-purpose
associations hanged up in a GP-practice.

PT-perspective
From the PT perspective, the most relevant problem was that referrals from GPs are mostly without
proper information of the physicians’ diagnostic results and PTs have to identify patients’ problems
without this information. It turned out that, even though, a speci�c German indication key (SO3 - physical
therapy with indication for dizziness of different origins and aetiology) is not used by the GPs.

“I think they (the GPs) are hardly informed about what they can assign to what kind of patients (…) I can
remember only one patient (…) coming with this (…) indication key (…). All other (patients are assigned
concerning) cervical spine.” (PT, interviewee 4).

PTs reported mixed trust in their abilities to treat VDB patients, whereas they identi�ed their knowledge
from vocational training as less relevant but use skills acquired for additional trainings. Interdisciplinary
communication, especially with GPs, was rated as insu�cient and assumed that therapy reports were
hardly read by GPs. A structured approach to and tailored for VDB patients was considered to be helpful:
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“For certain things sometimes exist very clear and beautiful guidelines, like a catalog where you choose
(…) I have a tree (…) something like a decision tree, exactly.” (PT, interviewee 2)

More speci�c educational training for PTs, interdisciplinary cooperation and patient information was
rated to be bene�cial.

Nurses’ perspective
From the perspective of community nurses, a main problem is to �nd PTs which are available for home
visits. It was also criticized, that interdisciplinary communication is hampered by missing reimbursement
or �nancial incentives. The ideal would be an interdisciplinary documentation system.

“They should document or record everything. Either that there is a kind of online portal, that would of
course be the easiest. That means, where you can exchange information about the patient and (.) where
everyone can write something there or in the documentation folders on site. In the end, that's just a
minute that you write in there.” (Nurse, interviewee 14).

In addition, speci�c educational training for nurses, and programs to promote a fast support of affected
people was identi�ed to be helpful.

Group interviews with health professionals
To address the issue of multi-professional communication and to identify supportive and hindering
factors, we conducted inter-professional focus group interviews among health professionals involved in
primary care of VDB patients: GPs, PTs and nurses.

Study design, recruitment, data collection, analysis
Of the 35 requested GPs, 23 were interested and 9 consented to participate (GPs´ response rate: 26%); 7
in individual interviews and 2 in the focus group interviews. In PTs, 14 were requested, 14 interested and
at least 8 consented to participate (PTs’ response rate: 57%); 6 in individual interviews and 2 in focus
group interviews. 9 nurses were requested, 8 were interested and 7 participated (nurses’ response rate:
77%); 5 in individual interviews and 2 in focus group. Reasons for non-participation were holidays, lack of
time or personnel.

Participants gave their written agreement prior to the date of interview. The interviewers had a clear
structured guideline with de�ned main questions and examples for requests and so tried to
systematically moderate the interviews. Interviews were audio-recorded and �eld notes were taken.
Afterwards, the audio records were transcribed verbatim according to the rules of Kuckartz (19) with
transcription software F4 (https://www.audiotranskription.de/f4). Two researchers (VR, ES)
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independently carried out a �rst draft of a coding tree using MAXQDA software
(https://www.maxqda.de/) and then discussed differences. Subsequently, VR and ES coded the material
and included �eld notes into analysis. Data saturation was de�ned as the point, when no additional
information was obtained.

Results of multidisciplinary focus group interviews with
health professionals
Two focus group interviews with one GP, PT and nurse each were carried out for a duration of 53 minutes
each. The focus group interviews were conducted face-to-face. Characteristics of the health professionals
are shown in Table 2.

Table 2 Characteristics of participants of the focus group interviews

  FG 1   FG 2

  GP

(n=1)

PT

(n=1)

Nurse

(n=1)

  GP

(n=1)

PT

(n=1)

Nurse

(n=1)

Age (years) 68 50 55   66 27 31

Sex (m / f) m m f   m f f

Years of favour occupation
(years)

               as CN (years)

40

n.a.

25

n.a.

25

 n.s.

  41

n.a.

8

n.a.

7

4

Working hours per week (%) 110 100 70   130 100 100

f = Female; FG = Focus group; GP = General practitioner; m = Male; n.a. = not assessed; n.s. not stated;
PT = Physical therapist.

It was mentioned that an important barrier for good multi-professional and patient-centered
communication is that there is no additional reimbursement for such activities. It was mentioned as
critical that GPs do not have a central gate keeper role when the �rst contact point of a patient was a
medical specialist. Knowing each other personally was identi�ed as the most relevant facilitator of good
cooperation, e. g when GPs or PTs are organised in centres. Space for potential improvement is seen in
the communication between GPs and PTs, especially in terms of interdisciplinary cases conferences
where video conferencing and digital shared online documentation was seen as potentially helpful.

 “I think the online portal is the one thing that could best be realized. (…) time is relatively tight (…) you
don't have to sit down together, you can actually do it online. And then maybe just write to me. So I �nd
that feasible now.” (Nurse, interviewee 1)
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“So I think team meetings are less feasible because the different times can never be brought together (…)
it is of course also unpaid time. (…) the basis could be an electronic document (…) and 80% can then be
resolved (…) and the rest, you are (…) on the phone. (GP, interviewee 1)

In summary, the optimal health care strategy for older VDB patients was described as long-term,
continuous and target-group-speci�c.

Individual interviews with patients
To identify conditions of successful CPW implementation by integrating the consumers’ perspective
(experiences regarding accessibility and availability, expectations, motivation and beliefs) into
development process we conducted individual interviews with affected people.

Study design, recruitment, data collection, analysis
We included patients aged at least 65 years old which consulted a GP with complaints of VDB.
Additionally, we recruited patients in PT practices, which are already enrolled in PT programmes. Patients
were all approached, putting up a poster in PT practices to recruit affected people and providing our
telephone number for further information in case of interest. Patients became aware because of their PT
or relatives/acquaintance. Exclusion criteria were patients aged under 65 years or getting a serious
condition/disease, requiring hospital treatment, wishing to be excluded from the study. Additionally, we
investigated the impact of VDB symptoms on the patients´ activities of daily living and social
participation using the German version of the vertigo activities and participation questionnaire (VAP) (20).

Participants gave their written agreement prior to the date of interview. The interviewers had a clearly
structured guideline with de�ned main questions and examples for requests and so tried to
systematically moderate the interviews and minimize inter-interviewer reliability. Interviews were audio-
recorded and �eld notes were taken during all interviews. Afterwards, the audio records were transcribed
verbatim according to the rules of Kuckartz (19) with transcription software F4
(https://www.audiotranskription.de/f4). Two researchers (VR, ES) independently carried out a �rst draft of
a coding tree using MAXQDA software (https://www.maxqda.de/) and then discussed differences.
Subsequently, VR and ES coded the material and included �eld notes into analysis. Data saturation was
de�ned as the point, when no additional information was obtained. For the VAP questionnaire we
calculated descriptive statistics.

Results of individual interviews with patients
A total of 14 patients contacted the study centre because of interest and 11 consented to participate
(patients’ response rate: 79%). Reasons for non-participation were lacking interest or time.
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In total, 11 patients participated in individual interviews which were conducted via telephone (n=10; 91 %);
only one patient preferred a face-to-face interview at the study centre. In some cases, the partner joined at
the telephone interview due e.g., hearing loss. Interviews lasted 13 to 33 minutes. Characteristics of
participants are shown in Table 3.

Table 3 Characteristics of patients participating in individual interviews

  Patients

(n = 11)

Age (Mean ± SD

       (Range))

75.5 ± 6.9

(65 – 89)

Sex (female / %) 7 / 64%

Symptoms (n / %):

   Dizziness

   Balance disorder

   Gait instability

   Fall history

   Other additional symptoms

 

9 / 82%

4 / 36%

10 / 91%

8 / 73%

6 / 55%

SD = Standard deviation.

Some patients reported not to have consulted any physician because they considered symptoms as not
so serious or it was due to lack of time. From the patients’ perspective, optimal health care is when
symptoms are taken seriously by GPs and are not only attributed to ageing, and includes continuous PT,
home training, usual and alternative therapy approaches, medication, age speci�c offers or group
sessions.

Interviewers´ characteristics

The two researchers ES and VR (both master’s degree and vocational training as health professionals)
conducted the interviews and the study assistant wrote the protocols. Both interviewers were trained how
to develop an interview guideline and perform interviews by a separate qualitative workshop and had
further experience out of prior research activities. No relationships were established with participants prior
to study commencement. All participants were informed about data privacy and about the intentions of
doing this research previously.

Step 2: Modelling
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Expert workshop

Study design and recruitment

The expert workshop was planned as a three-day event in a closed setting to create a productive and
focused working space. An external moderator was introduced to the subject and process of the expert
workshop. Recruitment of experts was conducted in order to cover every area of getting the affected
individual in touch with during the process of care. Therefore, we brainstormed potential involved persons
following the International Classi�cation of Functioning, Disability and Health (ICF) rehab-cycle (21) as a
basic theory of structuring the patient´s rehabilitation process and characterizing steps of involved health
professionals. In addition to the participants of the interviews, we identi�ed health professionals as
clinical experts, representatives of health insurances, of health care research and of affected individuals.

To recruit, collaboration partners and local practices/institutes were contacted. Recruitment of
representatives of health insurances was conducted via personal contacts. We re-recruited interview
partners and used member lists of the Association of Statutory Health Insurance Physicians. Due to loss
of earning for self-employed persons by participating in our workshop, a remuneration was paid.

Methods of the workshop

At the expert workshop, a step-wise modelling process was conducted (see Figure 3). First, an update on
recent disease-speci�c knowledge was given by a senior medical doctor and methodologic introduction in
CPWs by a health care researcher. This was necessary to start with a common basic knowledge among
the participating experts. Then, results of prior research were presented by the research team and
accompanied by factsheets: Results of existing evidence (systematic reviews) and of health care
providers´ and consumers´ perspective (interviews). To guide experts through different stages of the
modelling process various creative techniques in plenary, alone and in small groups, were used. Good
evidence exists for the Consolidated Framework of Implementation Research (CFIR) (22) and Expert
Recommendations for Implementing Change (ERIC) (23) as well as a matching tool of both to
systematically identify potential barriers/facilitators and select implementation strategies of
interventions. The frameworks were translated into the German language and translation will be
published elsewhere. In conclusion, milestones and an implementation plan were de�ned.

Results of the expert workshop

The expert workshop was conducted for three days in October 2018. Response rate of clinical experts,
researcher and representatives of affected people and insurances were 50% to 100%. We had problems to
recruit GPs (response rate: 0.1%): Recruiting regional GPs, response rate was 14% (1 participating GP out
of 7 requests), but re-recruiting interview partners (9 requests) and using member lists of the Association
of Statutory Health Insurance Physicians (124 requests) was 0%. In total, 9 clinical experts (2
neurologists, 1 ENT physician, 1 GP, 3 PTs, 1 geriatric nurse, 1 medical assistant), 2 experts in health care
research, 2 health insurance representatives, 2 patient representatives participated.
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First version of CPW
Experts drafted a �rst version of the CPW according to the steps of ICF Rehab-Cycle (21). Regarding
access, a hotline for patients and population-related informing was recommended. This version included
tools for health professionals in order to screen, assign, treat and evaluate VDB patients and should
promote multi-disciplinary communication between all involved HPs.

Implementation strategy

Potential barriers and facilitators
Weighting potential barriers and facilitators according to CFIR (22) the most prioritized construct was the
inner setting (44 points; 39%), followed by intervention characteristics (26 points; 23%), processes (18
points; 16%), characteristics of individuals (17 points; 15%) and outer setting (7 points; 6%) (see Figure 4,
for detail see Table 4).

Implementation strategies
After transformation of these barriers using the matching tool software, a weighted order of matching
ERIC strategies was present and the 15 most important strategies were further elaborated (see Table 4).

Table 4 Potential barriers and matched implementation strategies
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CFIR 1 ERIC

Priority Construct Barrier Priority Strategy

1. Intervention
characteristics

Cost 1. Identify and prepare
champions

2. Inner setting Organizational
Incentives & Rewards

2. Alter incentive/allowance
structures

3. Characteristics
of individuals

Knowledge & Beliefs
about the Intervention

3. Assess for readiness and
identify barriers and
facilitators

4. Processes Re�ecting and
evaluating

4. Conduct local consensus
discussions

5. Inner setting Implementation climate 5. Inform local opinion
leaders

6. Inner setting Available resources 6. Conduct educational
meetings

7. Processes Planning 7. Access new funding

8. Intervention
characteristics

Evidence strength &
quality

8. Capture and share local
knowledge

9. Outer setting External policy &
incentives

9. Conduct local needs
assessment

10. Characteristics
of individuals

Individual stage of
change

10. Develop a formal
implementation blueprint

11. Intervention
characteristics

Relative advantage 11. Audit and provide feedback

12. Inner setting Tension for Change 12. Build a coalition

13. Inner setting Goals and Feedback 13. Develop and implement
tools for quality monitoring

14. Inner setting Leadership Engagement 14. Identify early adopters

15. Involve executive boards

CFIR = Consolidated framework for implementation research; ERIC = Expert recommendation for
implementing change.

Milestones and implementation plan

The implementation plan with milestones for the subsequent study were discussed and consented to by
the experts. Regarding access, recruitment of potential study participants should be conducted by GPs
using clear inclusion criteria for patients. Assessment and assignment should be conducted by the GPs



Page 14/28

using a screening tool with accompanied and credited educational training. To evaluate the effectiveness
of the (assigned) intervention, speci�c follow-up times are recommended. For detail see Table 5.

Table 5 Steps of the CPW and milestones of its implementation

Steps of the CPW Milestones

Access:

-       Immediately

-       Direct

-       Involvement of relatives

 

®       Reaching of the pre-de�ned number of
participating GPs and patients

 

Assessment:

-       Central role of GP

-       Checklist

-       Educational training of GPs

 

®       Development of a screening tool

®       Accompanied previous educational training of
GPs

Assignment:

-       Prompt

-       Physical therapy as favoured
intervention

-       Organized in a network

-       Case managers

 

Intervention:

-       Capacity of providers

-       Treatment duration

-       Involvement of additional potential
actors

-       Extended offer of providers (e.g., clubs,
community college)

 

®       Recruitment of collaboration partners

®       Educational training of PTs

Evaluation:

-       Feedback to all involved actors

-       Follow-up appointments in checklist

 

CPW = Care pathway; GPs = General practitioners; PTs = Physical therapists.

Subsequent modelling design and implementation of CPW
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CPW, intervention components and educational training materials

Modelling process of design

Results of the expert workshop were collected, reviewed and analysed. According to de�ned milestones, a
checklist for GPs and a guide for PTs with accompanied educational trainings were developed. In two
expert meetings with a GP, one neurologist, one neuro-otologist and 1 ENT physician, we modelled a more
detailed version of GP’s part in the CPW in an iterative way. Subsequent to each of the two face-to-face
meetings, feedback and further exchanges via telephone or email with the research team was done if
necessary. Based on the ICF-Rehab-Cycle and its process of care as well as literature of evidence-based
practice (24) the research team developed a �rst draft of an algorithm for the PT-guide. In telephone
contacts with 3 renowned PT specialists an enhanced version was adopted.

CPW

The developed multi-disciplinary CPW is a paper-based algorithm, that illustrates all steps of the aged
patients’ path in a structured way (see Figure 5). Speci�c sub-processes of the CPW are a checklist for
GPs and a guide for PTs.

GP-checklist

The screening checklist for GPs that manage patients with VDB aims (a) to exclude life-threatening
conditions (b) to promote reliable diagnosis and evidence-based treatment by GPs and (c) to ensure a
rational referral regime. The �nal checklist is a paper-based algorithm and consists of aspects of
anamnesis, assessments, speci�c referral regimes and assignments to therapy and follow-up timelines
for consultation. The checklist is not available since it is not evaluated for effectiveness and safety so
far. The educational training aims to develop an in-depth understanding of the checklist and exercises.

PT-guide

An evidence-based guide for clinical reasoning and treatment for PTs focusing the leading symptom
chronic dizziness and balance disorders. The guide is not available since it has not been evaluated for
effectiveness and safety so far. The guide is also not available. The guide contains guidance on
anamnesis, assessment, treatment and evaluation. Regarding anamnesis, background information about
clinical pattern was included. The decision tree style leads to speci�c assessments and treatment
options. Additionally, educational �yers and lea�ets were included to be handed out to patients during the
therapy: 4 educational lea�ets about practical exercises (physical therapy for balance disorders, gait
disorder, vertigo as well as instructions for the positioning manoeuvre of posterior canal benign
paroxysmal positional vertigo) provided from collaborating with the German Centre for Vertigo and
Balance Disorders and 2 informational �yers that were translated from existing literature into the German
language. These include topics like symptom control of vertigo and nausea (25) and frequently asked
questions about benign paroxysmal positional vertigo (26) using the American clinical practice guideline
(27).
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To ensure correct and con�dent application of the guide including assessments and interventions,
educational training was performed. Prior to the training, informational material, in order to prepare the
participants and ensure a common base of knowledge, was provided.

Implementation strategy of the CPW

Modelling behaviour change

We conducted a step-wise approach to intervention design and implementation strategy using the guide
to approach the Behaviour Change Wheel (BCW) (28). We also took identi�ed barriers and facilitators
according to CFIR (22) and matched implementation strategies according to ERIC (23) from our expert
panel in consideration. In an iterative way, we moved between the BCW and CFIR/ERIC. These
frameworks helped to organize and develop speci�c behaviour change techniques and implementation
strategies. To design behaviour change, we conducted the 7 steps of the guide using the provided
worksheets (see Additional �le 1). We applied the Capability-Opportunity-Motivation-Behaviour (COM-B)
model and Theoretical Domains Framework and used potential barriers according to CFIR and ERIC
strategies from our expert workshop.

Implementation strategy

As a result, behaviour change of health professionals is needed to apply evidence-based checklists or
guides. The implementation strategy comprises an face-to-face educational training in groups,
accompanying information or instruction manuals and social support by mentoring during the �rst phase
of applying providing a phone helpline at an individual-level. A material incentive like accreditation points
for educational training or case payments seemed to be useful for participation.

Logic Model of the CPW´s intervention components and implementation strategies

Development of a Logic Model

To systematically present the relationships between the intended results, the underlying mechanism of
change and the planned work, we developed a logic model according to Kellogg´s Logic Model
Development Guide (29). We �nally checked the model for its completeness regarding context,
implementation and setting with the Context and Implementation of Complex Interventions framework
(17).

Logic Model

We developed a logic model using Kellogg´s Logic Model (see Figure 6) combining the �ndings of prior
results regarding assumptions and in�uential factors. Since the key to practice development is behaviour
change among health professionals, to de�ne planned work, mechanism of impact (using the COM-B
model, the inner layer of BCW (28)) and intended results. To improve VDB patients´ situation regarding
mobility and participation, we aim to promote self-e�ciency of health professionals by supporting them
in behaviour change. Therefore, we plan to give them more in-depth knowledge and skills via written
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information and face-to-face educational trainings in how to diagnose and treat VDB patients e�ciently
using distinct parts of the CPW (GP-checklist and PT-guide).

Discussion

Main �ndings
We developed a theoretically based and practically informed CPW as a complex intervention in order to
improve the mobility and social participation of older individuals with VDB in primary care, that now can
be tested for its feasibility. This intervention is based on �ndings from literature, the perspective of older
individuals with VDB and experiences of health professionals working in primary care with those patients.
In an expert workshop and subsequent small expert workshops, a CPW and its components were
modelled, and speci�c implementation strategies were de�ned: A checklist for GPs and a guide for PTs
working in primary care with accompanied educational trainings to support the use of an evidence-based
standardized approach to VDB patients in daily practice.

The optimized integration of physical therapy in primary care of VDB patients and a consecutive, targeted
promotion of physical activity of affected people is a central aspect of our intervention. Findings from
literature show promising effects of complex interventions in supporting older people to live
independently in the community, reduce nursing-home and hospital admissions as well as the occurrence
of falls, increase physical function and health-related quality of life, especially, because they can be
tailored to meet individuals' needs (30, 31).

By collecting data using mixed-methods design, we were able to identify not only complementary
evidence, but also were able to include different perspectives of all stakeholders. Rousseau et al. (32)
highlighted the importance of paying attention to study design when developing a complex intervention
and to capture different types of knowledge during design progress to maximise creativity. We also
con�rm the mixed-methods design as a feasible development design to gather insights and
understanding (33).

For development of CPW components we used the co-creation approach, which is known to have high
potential for societal impact via community-academic partnerships (34). As we found in a recent
published guidance for the development of complex interventions (35), involving stakeholders and
undertaking primary data collection is crucial to create an acceptable and real-world intervention.

The complex intervention was developed according to the UK MRC framework (15) that not only explicitly
gives reason about what and how the intervention should be implemented, but Kellogg´s logic model (29)
helped us to understand how the intervention might work and what activities are needed.

Strength And Limitations
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A clear strength of our study is that we conducted development based on a broad range of sources: The
review of published research evidence, primary data collection with different stakeholders to explore their
needs and understand context and involving stakeholders in the iterative modelling process resulting in a
logic model. These activities are in line with a recent published development guidance (35).

Participation of GPs in expert workshop was hard to realize. Extensive and time-consuming recruitment
revealed in only one participating GP. As we used the co-creation approach, the opinion of GPs who
afterwards apply the CPW, might be biased and misinterpreted by participation of too few GPs in our
development process.

Conclusion
The complex intervention to improve mobility and participation of older people with vertigo, dizziness and
balance disorders in primary care is now ready for feasibility testing. This step should be used prior to the
main trial for assessment of its effectiveness and accompanied by a comprehensive process evaluation
to identify experiences, relevant in�uences and explore barriers and facilitators of a successful
implementation.
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Figure 1

Overall development phase of research project and planned subsequent feasibility phase Legend:
*Nurses working in community / home care services; CPW = Care pathway; GPs = General practitioners;
PTs = Physical therapists
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Figure 2

Aims and methods for development of intervention components and implementation strate-gies of
intervention Legend: CPW = Care pathway; HPs = Health professionals; PC = Primary care; VDB = Vertigo,
dizzi-ness and balance disorders
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Figure 3

Process of the expert workshop Legend: CFIR = Consolidated framework of implementation research;
CPW = Care pathway; ERIC = Expert recommendations for implementing change; ICF = International
classi�cation of func-tioning, disability and health; VDB = Vertigo, dizziness and balance disorders.
“Speci�c groups” means 1 kind of experts in 1 group; “Mixed groups” means every kind of experts in 1
group.
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Figure 4

Identi�ed barriers by the expert panel
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Figure 5

Multi-disciplinary CPW for older adults with VDB in primary care



Page 28/28

Figure 6

Logic Model underlying the CPW Legend: ADL = Activities of daily living; CPW = Care pathway; GP =
General practitioner; PT = Phys-ical therapist; VDB = Vertigo, dizziness and balance disorders
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