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Abstract 

Background Vertigo, dizziness or balance disorders (VDB) are common leading symptoms in older people, which 
can have a negative impact on their mobility and participation in daily live, yet, diagnosis is challenging and specific 
treatment is often insufficient. An evidence‑based, multidisciplinary care pathway (CPW) in primary care was devel‑
oped and pilot tested in a previous study. The aim of the present study is to evaluate the effectiveness and safety of 
the CPW in terms of improving mobility and participation in community‑dwelling older people with VDB in primary 
care.

Methods For this multicentre cluster randomised controlled clinic trial, general practitioners (GP) will be recruited 
in two regions of Germany. A total of 120 patients over 60 years old with VDB will be included. The intervention is an 
algorithmized CPW. GPs receive a checklist for standardise clinical decision making regarding diagnostic screening 
and treatment of VDB. Physiotherapists (PT) receive a decision tree for evidence‑based physiotherapeutic clinical 
reasoning and treatment of VDB. Implementation strategies comprises educational trainings as well as a workshop to 
give a platform for exchange for the GPs and PTs, an information meeting and a pocket card for home care nurses and 
informal caregivers and telephone peer counselling to give all participants the capability, opportunity and the motiva‑
tion to apply the intervention. In order to ensure an optimised usual care in the control group, GPs get an information 
meeting addressing the national guideline. The primary outcome is the impact of VDB on participation and mobility 
of patients after 6 month follow‑up, assessed using the Dizziness Handicap Inventory (DHI) questionnaire. Secondary 
outcomes are physical activity, static and dynamic balance, falls and fear of falling as well as quality of life. We will also 
evaluate safety and health economic aspects of the intervention. Behavioural changes of the participants as well as 
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barriers, facilitating factors and mechanisms of impact of the implementation will be investigated with a comprehen‑
sive process evaluation in a mixed‑methods design.

Discussion With our results, we aim to improve evidence‑based health care of community‑dwelling older people 
with VDB in primary care.

Trial registration DRKS, DRKS0 00285 24 retrospectively registered on March 24, 2022.

Keywords Dizziness, Vertigo, Balance disorder, Complex intervention, Primary care, Care pathway, Multicentre cluster 
randomised controlled trial, Mobility, Physiotherapy

Background
Vertigo, dizziness and balance disorders (VDB) are 
common leading symptoms in older patients and can 
be caused by various conditions [1, 2]. The prevalence 
is about 20% in people over 60 and 30% in people over 
70 and increases with age [1, 3, 4]. Cases of VDB are 
among the 20 most common reasons for encounter in 
general practitioners’ (GP) practice in Germany [5, 6] 
and can have a highly disabling impact on the daily lives 
of older adults and are associated with gait abnormali-
ties, an increased risk of falls, social withdrawal, limi-
tations in autonomy [1, 7, 8], depression and reduced 
functional ability [9–12]. In primary care, the diagnosis 
of VDB is often inadequate, the according management 
partly ineffective or insufficient [13–16]. Current treat-
ment approaches include patient education, pharmaceu-
tical therapy, medication review and physiotherapy (PT) 
[17]. Recent evaluations indicate that physiotherapy in 
particular can have a beneficial impact on balance and 
fall risk for many patients with VDB [2, 18–23]. Despite 
that, the current clinical guideline for German primary 
care practitioners recommends the prescription of physi-
otherapy for patients with acute dizziness only in fairly 
limited cases [17].

To improve primary care of community-dwelling older 
patients with VDB, we developed and piloted an evi-
dence-based, multidisciplinary care pathway (CPW) [24–
26]. Findings from the pilot study indicate that benefits 
for patients are possible, both GPs and PTs were satisfied 
with the educational trainings and patients responded 
well to the physiotherapy. However, recruitment was 
challenging.

Methods
This study protocol follows the Standard Protocol Items: 
Recommendations for Interventional Trials (SPIRIT) 
Checklist [27] for Trials. The whole project is structured 
according to the UK Medical Research Council guidance 
for development and evaluation of complex interventions 
[28]. In the previous study, we covered the two steps 
‘Development and Feasibility/ Piloting’ [24, 25]. In the 
current study, we proceed with the step, ‘Evaluation’.

The study is designed as a pragmatic, controlled, multi-
centre, cluster-randomised, cluster blinded, trial with two 
parallel groups and a 1:1 allocation and takes place in two 
regions in Germany: South-eastern Bavaria and Saxony. 
Both sites have an urban centre with a rural environment.

Objectives
Primary objective
The main objective of the present study is to evaluate the 
effectiveness and safety of the CPW in terms of improv-
ing mobility and participation in community-dwelling 
older people with VDB in primary care in comparison 
to a control group, which receives optimised usual care. 
The impact of VDB on mobility and participation will 
be assessed by the Dizziness Handicap Inventory (DHI) 
questionnaire [29] as primary outcome.

Secondary objectives
Secondary outcomes are physical activity, static and 
dynamic balance, falls and fear of falling as well as quality 
of life. We will also evaluate the safety in terms of falls. 
Cost-effectiveness and cost-utility of the CPW will be 
assessed in a health economic evaluation alongside the 
trial. To understand the behaviour change process, as 
well as barriers and facilitating aspects of implementa-
tion, the study will be accompanied by a comprehensive 
process evaluation.

Eligibility criteria
Patients
Primary target population are community-dwelling older 
patients aged at least 60 years, who consulted their GP 
with recent or chronic complaints of VDB. They should 
be able to stand up on their own and stand for two min-
utes with support.

Exclusion criteria for patients are:

• Not able to give written informed consent,
• A DHI less than 12 points [30]. A DHI of at least 12 

points is required, since the suggested minimal clini-
cal important difference is 12 points [30] and patients 
with a lower DHI score are not at risk to reach the 
effectiveness threshold.

https://drks.de/search/en/trial/DRKS00028524
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• Moderate to severe cognitive impairments as defined 
by the Mini-Mental State Examination of less than 20 
points [31],

• The presence of psychiatric disorders identified by 
International Statistical Classification of Diseases 
and Related Health Problems (ICD) codes (F10.-F19, 
F20.-F29, F30., F31., F32.2, F32.3, F32.8, F32.9, F33.2, 
F33.3, F33.8, F33.9),

• Limited life expectancy (≤ 1 year) due to an advanced 
disease with a poor prognosis estimated by GP,

• VDB caused by current substance abuse,
• Unable to complete questionnaires and follow 

instructions because of insufficient command of the 
German language.

Health professionals
Participating GP practices, PT practices and home care 
nursing services are required to have an accreditation of 
the German statutory health insurance. GP practices with 
practice software that is not eligible for identification 
patients as potential study participants will be excluded.

Sample size
Sample size calculation was informed by data of a cohort 
study with the same population [32]. Data gave evidence 
of an ICC = 0.04 and an expected standard deviation of 
25. A cluster size of 10 is assumed, i.e. the variance infla-
tion factor is 1 + (10 − 1) × 0.04 = 1.36. The study plans to 
detect a score difference between intervention groups of 
at least 12 points [30] on a two-sided alpha level of 0.05 
with a power of 80%, resulting in a total sample size of 
((1.96 + 0.84)2 × 2 ×  252 × 1.36)/122 = 92.6. Recruitment 
of 12 clusters à 10 patients accounts for a dropout rate of 
23%. The study will be conducted in two waves, resulting 
in six clusters (three per study centre) à ten patients being 
recruited per wave. Current experience shows that a few 
clusters will possibly fail to recruit the necessary number 
of patients. In this case, we will recruit more patients in 
other clusters to compensate for this. To maintain the 
statistical power of the study, the following rule will be 
applied: number of patients to be additionally recruited 
in other clusters = 1.5 × number of patients that some 
clusters fail to recruit.

Recruitment
Every potential study participant, patients, GPs and addi-
tionally in the intervention group PTs and home care 
nurses, will receive written and verbal study information 
and will be required to give written informed consent. 
The identification and recruitment of clusters (GP prac-
tice and their patients), PTs and home care nurses are 
presented (see Fig. 1).

In a first step, GP practices will be identified by search-
ing GP registers in each study region. Cooperation net-
works will be consulted and the project will be presented 
to professional associations. Included GPs will then 
select potential patients as participants by searching their 
data bases for relevant ICD Codes (see Table  1) within 
the past 3 years. The GP will send a study invitation let-
ter to eligible patients. Interested patients will make an 
appointment for the informed consent discussion with 
the GP. If included patients in the intervention group 
receive home care, their home care nursing services will 
be informed about the study. The director of the home 
care service will be asked to select at least two nurses, 
who are in contact with the participating patient at least 
than once a week, to attend the educational training (see 
Implementation strategies). PT practices will be iden-
tified through asking included GPs for existing coop-
eration and through regional searches. Identified PT 
practices will receive an invitation letter. If interested, the 
head of the PT practice can select up to two PTs to attend 
the educational training.

As incentives, participating GP practices receive a 
case payment per patient (60 €). Participating PT prac-
tices will receive a case payment per patient (30 €), and 
home care services will receive a training on the ‘National 
Expert Standard in Long Term Care on mobility’ [33] 
after the study.

Allocation
GP practices will be randomly allocated to the interven-
tion or control group after written informed consent. 
Stratified block randomisation by region (two times three 
clusters in Saxony, two times in south-eastern Bavaria) 
will be used. The block length will be two, ensuring an 
equal number of clusters providing the experimental and 
the control intervention, respectively. The most recent 
version of the Statistical Analysis System SAS (SAS Insti-
tute, Cary, NC, USA) will be used for generating the 
sequence. Allocation will not and cannot be concealed 
from the members of the research team distributing 
the study materials to the care providers. The allocation 
sequence will be generated by a statistician who is not 
involved in the study.

Intervention
Experimental intervention
The intervention is an algorithmized evidence-based 
multidisciplinary CPW to enhance the care of older 
persons with VDB and thus promote their mobility and 
participation in daily living. It illustrates all steps of the 
patient pathway through a standardised approach con-
sisting of two main components:
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(1) A paper-based checklist for standardise clinical 
decision making, which contains evidence-based 
diagnostics, treatment and referral options for the 
whole treatment period and is applied by previ-
ously trained GP. The aim of the checklist is to help 
the GP to make a classifying diagnosis, to guide the 
next steps and to prioritise them.

(2) A decision tree for evidence-based physiotherapeu-
tic clinical reasoning and treatment of VDB. It con-
sists of recommendations and options for anamne-
sis (including information about clinical pattern), 
specific assessments, treatment and evaluation. The 
decision tree will be applied by previously trained 
PT, if the treating GP prescribes physiotherapy.

Fig. 1 Recruitment and flow of all participants

Table 1 ICD Codes for having recent or chronic complaints of 
VDB

ICD codes Explanation

F45.8 Other somatoform disorders

G43.1 Migraine with aura

G62 Other and unspecified polyneuropathies

G63 Polyneuropathy in diseases classified elsewhere

H81 Disorders of vestibular function

I95.1 Orthostatic hypotension

R26 (without R26.1) Abnormalities of gait and mobility

R29.6 Repeated falls

R42 Dizziness and giddiness
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At the beginning of the 4-month intervention period, 
the patients make an appointment with their GP who 
performs the anamnesis and the examinations based on 
the checklist. The anamnesis involves questions regard-
ing the quality, character, frequency and duration of VDB 
and accompanying symptoms. Then, further examina-
tions like position manoeuvre and neurological tests 
will be undertaken by the GP. Depending on the results 
of the anamnesis and examinations, the checklist con-
tains suggestions for further referral and treatment (see 
Fig. 2). Referral suggestions can be the referral to a neu-
rologist, otorhinolaryngologist, internist/cardiologist and 
PT. Treatment options may include symptomatic bridg-
ing therapy with medication or general treatments such 
as medication adjustment. The treatment by and there-
fore the referral to a trained PT is recommended when 
the checklist/GP comes to the following conclusions: the 
patient suffers from benign paroxysmal positional ver-
tigo, other factors requiring examination by another phy-
sician specialist can be excluded and/or has taken place 
before with no results.

The trained PT will use the decision tree for clini-
cal reasoning and planning and applying the treatment. 
According to the decision tree, the PT will use systematic 
recommendations and options for a physiotherapeutic 
anamnesis, which leads to specific hypotheses. Follow-
ing the algorithm, the PT is then able to differentiate and 
choose the right physiotherapeutic assessment. Based on 
the results, the decision tree leads him/her to a specific 
hypothesis and corresponding evidence-based treatment 
options (the main focus is on vestibular rehabilitation) 
including educational material for the patient, like home 
exercise programs and flyers with information. Last step 
will include the evaluation and documentation of the 
chosen therapy.

At the follow-up-visits after 4 weeks and 3 months, the 
GP will use the checklist again. In case of worsening of 
symptoms or 8 weeks PT without improvement, a referral 

to a medical specialist is recommended. In the event of 
a slight improvement in symptoms, PT is recommended 
for a further 4 weeks. If there is significant improvement 
after 4 weeks, only the second follow-up examination is 
suggested. In the event of significant improvement after 
3 months, the treatment is successfully completed within 
the context of the study. A modification of the interven-
tion is not planned. There are no restrictions regarding 
concomitant treatments and interventions during the 
trial.

Control group
To avoid performance bias, we aim to keep GPs and 
patients masked regarding group allocation. Therefore, 
we provide an active control intervention for the con-
trol group cluster (GPs and their patients). It consists 
of a 30-min online educational training on the German 
national guideline ‘acute dizziness’ for GPs [17], which is 
held by a GP.

Logic model
The logic model (see Additional file  1) illustrates the 
relationship between the planned work (‘resources’ and 
‘activities’) to implement the intervention (implemen-
tation strategies), the expected mechanism of impact 
(based on a behaviour change theory), the intended 
results (realised intervention with ‘output’, ‘outcome’ 
and ‘impact’) and categories of possible influencing 
factors. The structure of the logic model follows the 
Logic Model Development Guide [34]. As behaviour 
change theory, we applied the capability, opportunity 
and motivation behaviour (COM-B) model originating 
from the behaviour change wheel [35] as theoretical 
foundation for a structured development of implemen-
tation strategies and there with to support the intended 
behaviour change for both, the health professionals 
and the patient. The basic assumption is that a behav-
ioural change of health professionals is a prerequisite 

Fig. 2 Intervention flow
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for a change in patients’ health behaviour. The use of 
resources and the improvement of these through cer-
tain activities (e.g. knowledge enhancement through 
training) influence the capability, motivation and 
opportunities, which ultimately alter the behaviour 
of the health professionals. This can lead to a behav-
iour change at the patient level, e.g. by passing on the 
gained knowledge to patients, thus influencing their 
COM-B. As a result, behaviour change can contribute 
to an improvement in mobility and participation of 
older patients with VDB. For classifying and identifying 
influential factors on implementation, the five main ele-
ments of Consolidated Framework of Implementation 
Research are used [36].

Implementation strategies
To reach the study target, various implementation strate-
gies will be delivered (see Table 2). Some of these strat-
egies have been tested in the pilot study and according 
adaptations were made [25].

In the intervention group, GPs and if requested their 
medical assistants will participate in a two hours lasting 
educational training. The training will be held by a VDB 
expert and neuro-otologist and will include an update 
on recent diagnostic and therapeutic developments for 
VDB in older patients, as well as an introduction into 
the use of the checklist for diagnostic screening. The PTs 
will receive a 1-day educational training called ‘Dizziness 
and/or balance disorders in the vestibular rehabilitation 
of older patients in primary care’ which enables the par-
ticipating PTs to understand the procedure according to 
the decision tree and enables them to apply it. To make 
sure, that the PTs can transfer their knowledge into prac-
tice, there will be the opportunity so share treatment vid-
eos and receive feedback from the expert. Both events 
will be held live online. After 8 weeks, GP practices and 
PTs will be invited to a 1-h online moderated follow-up 
workshop to exchange experiences about the study and 
ideas to improve the communication in an interdiscipli-
nary team working in primary care. A pocket card for 
the home care nurses serves as a reminder on their role 
as supporters of the patients’ adherence to the interven-
tion (reminders on potential physiotherapeutic exercises, 
making and keeping appointments, filling out the exer-
cise diary, fall prevention measures). In addition, they 
will receive a training about VDB in older people, fall 
prevention and their role in the study. All participants 
will receive step-by-step instructions on the study pro-
cess. Moreover, there will be a telephone hotline for all 
participant groups to answer their questions on content 
and methodology and to respond to problems or needs in 
a timely manner.

Outcomes
The primary and secondary outcome will be assessed on 
patient level in the intervention group and control group 
at three measurement points: at baseline before the inter-
vention (t0), after 4 months (t1) and after 6 months (t2). 
Additional data on GP practices, PT practices and home 
care nursing services level will be assessed at t0. For an 
overview of the research outcomes and assessments, see 
Table 2.

Primary outcome measures

Dizziness handicap inventory The impact of VDB on 
participation and mobility of patients will be assessed 
using the Dizziness Handicap Inventory (DHI). It is a 
condition-specific instrument to assess self-perceived 
disability, such as limitations in mobility and activity and 
participation in older patients [37]. The DHI contains 25 
items of three different subscales: Functional subscales 
(nine questions), emotional subscales (nine questions) 
and physical subscales (seven questions). The patients 
will rate their problems on a scale ranging from ‘no’ (0 
points) and ‘sometimes (2 points) to “yes’ (4 points). The 
total score ranges from 0 points to 100 points, while the 
higher the score, the greater the self-perceived handicap. 
A mean decrease of 12 points between t0 and t2 is con-
sidered as a clinically meaningful difference [30]. For our 
study, we will use the Dizziness Handicap Inventory—
German Version (DHI-G). It has high reproducibility and 
good internal consistency [29, 37].

Secondary outcome measures

Physical activity The main secondary outcome is the 
qualitative and quantitative change in daily-life physical 
activity measured by wearable sensor-based actigraphs 
from movisens [38]. In addition, patients will be asked 
to fill in a physical activity diary about their activities of 
daily living and occurrence of VDB.

Safety Falls during the intervention period could be a 
possible risk or complication. The incidence of falls dur-
ing the intervention period as main safety outcome will 
be documented in the physical activity diary. Addition-
ally, falls within the last 6 months before the start of the 
intervention will be assessed.

Falls efficacy scale—international version We will 
examine concerns to falls during physical activities and 
the social dimension of fear of falling using the German 



Page 7 of 14Horstmannshoff et al. Trials           (2023) 24:91  

Table 2 Schedule of enrolment, interventions, research outcomes and assessments according to SPIRIT
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Table 2 (continued)

GP general practitioner, PT physiotherapy, VDB vertigo, dizziness and balance disorders
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version of the Falls Efficacy Scale—International Version, 
which consists of 16 items [39]. The German version has 
a high internal and test-retest reliability [40].

Mini‑balance evaluation systems test We will investi-
gate static and dynamic balance by using the validated 
German Version of the Mini-Balance Evaluation Systems 
Test [41]. It has four domains: anticipatory proactive bal-
ance, reactive postural control, sensory orientation and 
dynamic gait and 14 items.

European quality of life five‑dimension five‑level 
scale The health-related quality of life will be assessed 
by the German version of the European Quality of Life 
Five-Dimension Five-Level Scale (EQ-5D-5L). The five 
dimensions are mobility, self-care, usual activities, pain/
discomfort and anxiety/depression. The validity and reli-
ability are assessed as sufficient to be used in economic 
evaluation studies [42].

Health‑related resource use in an elderly popula‑
tion Healthcare resource utilisation and medication 
will be assessed using the validated ‘Questionnaire for 
Health-Related Resource Use in an Elderly Population’ 
(Fragebogen zur Inanspruchnahme medizinischer und 
nicht-medizinischer Versorgungsleistungen im Alter). 
It consists of 14 items and is a valid tool to determine 
health related resource use in older population [43].

Additional data sources
To describe the sample and potential confounder, addi-
tional data will be assessed: Sociodemographic informa-
tion (age, gender, family status) for descriptive purposes, 
the Barthel Index [44, 45] to assess the independence in 
basic daily activities, the Mini Mental Status Test [31, 46] 
to measure cognitive impairment and the Questionnaire 
of Chronic Illness Care in Primary Care [47] to assess 
structural and personal characteristics from GP practices 
and an adapted version for PT practices and home care 
nursing services.

Process evaluation
To not only assess whether a complex intervention is 
effective but to understand how and under which cir-
cumstances the intervention is working, a process evalu-
ation is an essential part of testing complex interventions 
[48]. Therefore, we will monitor the whole study process 
with a process evaluation, which is based on our logic 
model (see Additional file 1).

The process evaluation follows the Medical Research 
Council guidance for complex interventions [28] along 
with an adapted version of Grant’s framework for 

designing process evaluations of cluster-randomised tri-
als [49]. We aim to shed light on essential aspects of the 
process, including the recruitment and reach of partici-
pants, the delivery of the intervention to and response of 
all participants including implementation. In addition, 
mechanisms of impact and context will be examined [48]. 
To thoroughly monitor the expected behaviour change 
(see Additional file 1), as well as the other factors men-
tioned above, we will use a mixed-methods approach 
(Table  3). Individual interviews will be conducted at t2 
with all GPs and with the half of PT practices and group 
interviews with 20% of the home care nursing services. 
We will also conduct interviews with about 15 patients 
of the intervention group and 15 of the control group 
at timepoint t0 and t2. The interviews of  t0 will focus on 
the treatment of VDB before the study and the attitude 
towards the intervention.

Health economic evaluation
The objective of the health economic evaluation is to esti-
mate the cost-effectiveness of the intervention in terms of 
additional costs per additional patient who experienced a 
decrease of 12 points on the DHI questionnaire between 
t0 and t2. Moreover, a cost-utility analysis will consider 
the additional costs per additional quality-adjusted life 
year (QALY).

The health economic evaluation will be performed 
from a societal perspective. Therefore medical and non-
medical resource utilisation will be measured for retro-
spective periods of 6 months at baseline and at t2 using 
the Health-Related Resource Use in an Elderly Popula-
tion. For monetary valuation of resource utilisation, unit 
costs will be calculated for all services and goods (pri-
vately purchased or prescribed) in Euro.

Data collection
Data will be collected in form of self-filled paper-and-
pencil questionnaires and in form of physical activity 
assessments by research assistants who are blinded to 
group allocation and will go through a profound assess-
ment training program. Success of blinding will be esti-
mated by asking the research assistants to guess the 
allocation of the study groups after every measurement 
and comparing the answers with what would be expected 
by chance [27]. Unblinded assessors will be replaced by 
another trained, blinded researcher whenever possible. 
Otherwise, loss of blinding will be recorded and consid-
ered in the analysis. Data collection with patients will 
take place in the patients’ home. Only pseudonymised 
data will be collected and every cluster, PT and home 
care nurse will receive a pseudonymised code. Interviews 
with all participants will be conducted by telephone and 
tape-recorded.
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Data management
We created a concept for data protection in coopera-
tion with both data protection officials in both study 
sites that is based on the EU General Data Protection 
Regulation (EU-GDPR) and federal legislation. Only 
the responsible researchers will have access to the 
pseudonym data sets. The data will be encrypted and 
password-protected when being transferred between 
secure servers. Data managers and biostatisticians will 
receive the original paper-based pseudonymised ques-
tionnaires. Two research assistants of their team will 
check the data for inconsistency and completeness and 
then entered into a database and validated through 
double entry so that the biostatistician can analyse data 
without having access to information about the allo-
cation. The pseudonymised data will be handled and 
stored according to the data protection declaration of 
the institution. Tape-recorded qualitative data from 

interviews will be transcribed verbatim and afterwards 
the audio file will be deleted.

Data analysis
The data analysis of the measured outcomes will be 
done by a blinded biostatistician who is not involved in 
the study. The primary analysis will be based on a lin-
ear mixed model of the DHI changes between  t0 and  t2, 
using intervention group and initial DHI as fixed fac-
tors and a random intercept for cluster. The statisti-
cal inference will be based on the Wald t-test for the 
intervention on an alpha level of 5% (two-sided). Simi-
lar models will be applied for exploratory analyses of 
the secondary outcomes. No pre-specified subgroup 
analyses are planned. Due to the restricted sample size, 
no additional adjustments for other fixed effects are 
planned. Range and cross-checks of the outcome vari-
ables and key baseline patient characteristics will be 

Table 3 Schedule of process evaluation according to SPIRIT

Study period

Enrolment Data collection point Close-out

Timepoint -t1 t0 t1 t2 Post t2

Treatment pre study
 Interviews with patients X

Recruitment and reach
 Contact protocol X

 Cancellation forms X

 Individual interviews with all participants X X

Delivery
 Standardised evaluation forms for the educational train‑
ings including supportive materials

X

 Implementation protocol X

 Field notes via checklist/decision tree X

 Field notes of contact via telephone or email X X X

 Interviews with all participants X X

Response
 Field notes of contact via telephone or email X X X

 Field notes via checklist/decision tree X

 Interviews with all participants X X

 Evaluation of the telephone helplines X

Unintended consequences
 Field notes of contact via telephone or email X X X

 Field notes via checklist/decision tree X

 Interviews with all participants X

Context
 Interviews with all participants X

Data collection procedures and organisational aspects
 Field notes by the study assistant afterwards each meas‑
urement appointment

X X X

 Interviews with all participants X
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performed. Impossible or implausible data will trigger 
queries to the team of the principal investigator. All 
analyses will be based on the intention-to-treat prin-
ciple. In case of dropouts, the last available observa-
tion will be carried forward. No interim analyses are 
planned.

For the process evaluation, quantitative data will be 
analysed descriptively. Qualitative data from interviews 
and field notes from research team, GPs and PTs will be 
analysed with content analysis [50], which will be per-
formed by two independent researchers from the study 
centres.

To analyse the cost-effectiveness of the intervention, an 
incremental cost-effectiveness ratio and an incremental 
cost-utility ratio will be calculated as the ratio of the dif-
ference in mean cost and the difference in mean health 
effects (DHI or QALY) between study groups during the 
6-month follow-up period. Non-parametric bootstrap 
method will be employed to generate confidence inter-
vals around the difference in mean cost and the difference 
in mean health effects. Uncertainty surrounding the cost-
effectiveness ratio and cost-utility ratio will be presented 
on the cost-effectiveness plane. Furthermore, cost-effec-
tiveness acceptability curves, based on the incremental 
net-monetary benefit will be constructed. The study will 
be terminated when all collected data have been analysed 
and utilised within the analysis plan.

Harms
In order to monitor the unintended consequences of 
the study, we will stay in contact with the GPs, and PTs 
have implemented a telephone hotline for all participant 
groups, review the notes on the checklists, decision trees 
and physical activity diary and conduct interviews with 
patients.

Additionally, an advisory board, consisting of members 
of the MobilE-Net Network, will supervise the trial.

Discussion
Due to the experiences gained from our pilot study, we 
have critically and carefully revised our recruitment, 
intervention and implementation strategies. First, the 
recruitment options are expanded in terms of the use of 
various approaches (e.g. involvement of local networks, 
use of faxes, call for participation via website and news-
paper). Medical assistants are incorporated in the whole 
study process, as they are the primary point of contact 
with the practice and relationships with practice staff 
are considered as essential for maintaining commit-
ment to the study [51, 52]. The adherence to the inter-
vention protocol by the GPs and PTs will be improved 
by using a revised version of the checklist and decision 

tree, revised educational trainings (e.g. more hands-on 
exercises), the provision of supportive materials and a 
study folder with all relevant study documents. Team 
work between different health professionals is consid-
ered as a key to deliver high quality primary care [53]. 
To establish interdisciplinary team working in primary 
care, communication is a main facilitator [54]. In order 
to stimulate the interdisciplinary exchange between GPs 
and PTs, we will perform a workshop after 8  weeks to 
share experiences and ideas. To improve the patients’ 
adherence and motivation even in the absence of infor-
mal caregivers, we involve home care services which 
receive a pocket card containing reminders on relevant 
study topics (e.g. filling physical activity diary). In addi-
tion, patients will be assisted by the study team in filling 
in the questionnaires and the physical activity diary. The 
physical activity diary and the corresponding manual 
were revised to make it more understandable and easier 
to be filled in for the target group. The assessment of 
physical activity behaviour by the International Physi-
cal Activity Questionnaire [55] and the use the actig-
raphy device StepWatch™ resulted in missing values or 
seemed not to be appropriate for our target population 
as reported in other studies [56, 57]; thus, it would not 
be used in the present study anymore.

The aim of the present study is to evaluate the effec-
tiveness of this complex intervention and to understand 
the change processes. We expect a behaviour change at 
cluster and individual level in the intervention group 
and thus a more effective management of VDB and an 
improvement in the quality of care, which in turn leads to 
improvements in the mobility and participation of older 
community-dwelling adults with VDB.

If the efficacy of the intervention has been proven 
successful, a refinement of the intervention is planned 
according to the recommendations of the evaluation 
study and then strive for transferring it into standard 
care. To realise this, we are cooperating with a regional 
statutory health insurance.

Trial status
Protocol version 1.1, 07.12.2022. The study started in 
June 2020 and the recruitment of clusters began in 
October 2021. The first cluster was included in Decem-
ber 2021, and the last cluster will be included in January 
2023. Recruitment was stopped between January and 
March 2022 due to rising incidence of COVID-19 infec-
tions and the high burden on GP practices in Germany. 
Since the length of the recruitment stop was not pre-
dictable and a relevant change in study procedures was 
considered, we decided not to publish the study protocol 
until the situation became clearer again.



Page 12 of 14Horstmannshoff et al. Trials           (2023) 24:91 

Abbreviations
COM‑B  Capability, opportunity and motivation behaviour
CPW  Care pathway
DHI  Dizziness Handicap Inventory
GP  General practitioner
ICD  International Statistical Classification of Diseases and Related 

Health Problems
PT  Physiotherapist
SPIRIT  Standard Protocol Items: Recommendations for Interventional 

Trials
QALY  Quality‑adjusted life year
VDB  Vertigo, dizziness or balance disorders

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13063‑ 022‑ 07017‑x.

Additional file 1. Logic model.

Acknowledgements
Not applicable.

Protocol amendments
If there are any issues that may affect the study progress and participants’ 
interests or safety, the protocol needs to be formally modified. These 
amendments need to be approved by the Ethics Committee prior to 
implementation.

Dissemination policy
To ensure dissemination, the main results of the study will be presented at 
scientific conferences and published in a peer‑reviewed journals in accord‑
ance with extension of the Consolidated Standards of Reporting Trials for 
cluster trials [58].

Authors’ contributions
MM and PB initiated the research proposal and conceived the study design. 
MM, PB and KV are the principal investigators of the study for the study centres 
in Rosenheim and Dresden. MM is the coordinator. CH, StSk, TK, JP, TD, PB, KV 
and MM were responsible for adapting the intervention, implementation strat‑
egies and process evaluation based on the findings of the pilot study. JP and 
KV will be responsible for implementing the intervention and the management 
of the data collection in Dresden. CH, TK, TD, PB and MM will do the same in 
Rosenheim. AC conducted the sample size calculation, planned the statistical 
analyses and is the study biostatistician. JH and CH are responsible for the 
secondary outcome physical activity. JKN conceptualised the health economic 
evaluation and will conduct it. KJ und StSch have developed and will conduct 
the educational trainings. CH and StSk drafted the manuscript. All authors criti‑
cally revised the draft, and read and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This study is part 
of the project ‘Munich Network Health Care Research—MobilE‑Net’ and was 
funded by the German Federal Ministry of Education and Research (BMBF—
Bundesministerium für Bildung und Forschung, 11055 Berlin, grant number 
01GY1913C), who is also the sponsor. The funding institution/sponsor played 
no part in study design; collection, management, analysis, and interpretation of 
data; writing of the report; and the decision to submit the report for publication.

Availability of data and materials
The GP checklist and decision tree will be made available on reasonable 
request after the termination of the study. The consent materials are available 
from the corresponding author on request.

Declarations

Ethics approval and consent to participate
Ethical approval was granted by the ethics committees of Ludwig‑Maximilian‑
University Munich in August 2021 (21‑0719) and of Technical University 

Dresden, Universitätsklinikum Carl Gustav Carus Dresden in October 2021 
(SR‑EK‑433092021). All participants will be informed fully of the purpose 
and methods of the study. Written, informed consent to participate will be 
obtained from all participants before any study‑related data are collected or 
interventions are delivered and participants will have the right to withdraw at 
any time. The confidentiality of the participants will be protected. The research 
team will safeguard the well‑being of the participants during the data collec‑
tion. A telephone hotline will be implemented by the research team for all 
study participants to give them answers to further questions at any time.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Centre for Research, Development and Technology Transfer, Rosenheim 
Technical University of Applied Sciences, Hochschulstr. 1, 83024 Rosenheim, 
Germany. 2 Department of Sport and Health Sciences, Chair of Human Move‑
ment Science, Technical University of Munich, Georg‑Brauchle‑Ring 60/62, 
80992 Munich, Germany. 3 Faculty of Medicine Carl Gustav Carus, Technische 
Universität Dresden, Fetscherstr. 74, 1307 Dresden, Germany. 4 Institute 
for Medical Information Processing, Biometry, and Epidemiology, Ludwig‑
Maximilian University of Munich, Marchioninistr. 15, 81377 Munich, Germany. 
5 Center for Health Economics and Health Services Research, University 
of Wuppertal, Rainer‑Gruenter‑Str. 21, 42119 Wuppertal, Germany. 6 German 
Centre for Vertigo and Balance Disorders, Ludwig‑Maximilian University 
of Munich, Marchioninistraße 15, 81377 Munich, Germany. 7 Schoen Clinic Bad 
Aibling, Kolbermoorer Str. 72, 83043 Bad Aibling, Germany. 8 Physiotherapie im 
Schloss, Schloss 88, 3454, Sumiswald, Switzerland. 9 Faculty of Applied Health 
and Social Sciences, Rosenheim Technical University of Applied Sciences, 
Hochschulstr. 1, 83024 Rosenheim, Germany. 10 Department of Primary Care 
and Health Services Research, Medical Faculty,  Heidelberg University, Im 
Neuenheimer Feld 130.3, 69120 Heidelberg, Germany. 

Received: 26 October 2022   Accepted: 15 December 2022

References
 1. Jahn K, Kressig RW, Bridenbaugh SA, Brandt T, Schniepp R. Dizziness and 

unstable gait in old age: etiology, diagnosis and treatment. Dtsch Arztebl 
Int. 2015;112:387–93. https:// doi. org/ 10. 3238/ arzte bl. 2015. 0387.

 2. Jahn K. The aging vestibular system: dizziness and imbalance in the elderly. 
Adv Otorhinolaryngol. 2019;82:143–9. https:// doi. org/ 10. 1159/ 00049 0283.

 3. Taura A, Ohgita H, Funabiki K, Miura M, Naito Y, Ito J. Clinical study of ver‑
tigo in the outpatient clinic of Kyoto University Hospital. Acta Otolaryngol 
Suppl. 2010:29–33. https:// doi. org/ 10. 3109/ 00016 489. 2010. 486800.

 4. Maarsingh OR, Dros J, Schellevis FG, van Weert HC, van der Windt DA, ter 
RG, et al. Causes of persistent dizziness in elderly patients in primary care. 
Ann Fam Med. 2010;8:196–205. https:// doi. org/ 10. 1370/ afm. 1116.

 5. Fink W, Haidinger G. Die Häufigkeit von Gesundheitsstörungen in 10 
Jahren Allgemeinpraxis. Z Allg Med. 2007;83:102–8. https:// doi. org/ 10. 
1055/s‑ 2007‑ 968157.

 6. Laux G, Rosemann T, Körner T, Heiderhoff M, Schneider A, Kühlein T, et al. 
Detaillierte Erfassung von Inanspruchnahme, Morbidität, Erkrankungsver‑
läufen und Ergebnissen durch episodenbezogene Dokumentation in der 
Hausarztpraxis innerhalb des Projekts CONTENT. [detailed data collection 
regarding the utilization of medical services, morbidity, course of illness 
and outcomes by episode‑based documentation in general practices 
within the CONTENT project]. Gesundheitswesen. 2007;69:284–91. 
https:// doi. org/ 10. 1055/s‑ 2007‑ 976517.

 7. Müller M, Strobl R, Jahn K, Linkohr B, Ladwig KH, Mielck A, et al. Impact 
of vertigo and dizziness on self‑perceived participation and auton‑
omy in older adults: results from the KORA‑age study. Qual Life Res. 
2014;23:2301–8. https:// doi. org/ 10. 1007/ s11136‑ 014‑ 0684‑x.

 8. Alyono JC. Vertigo and dizziness: understanding and managing fall risk. 
Otolaryngol Clin N Am. 2018;51:725–40. https:// doi. org/ 10. 1016/j. otc. 
2018. 03. 003.

https://doi.org/10.1186/s13063-022-07017-x
https://doi.org/10.1186/s13063-022-07017-x
https://doi.org/10.3238/arztebl.2015.0387
https://doi.org/10.1159/000490283
https://doi.org/10.3109/00016489.2010.486800
https://doi.org/10.1370/afm.1116
https://doi.org/10.1055/s-2007-968157
https://doi.org/10.1055/s-2007-968157
https://doi.org/10.1055/s-2007-976517
https://doi.org/10.1007/s11136-014-0684-x
https://doi.org/10.1016/j.otc.2018.03.003
https://doi.org/10.1016/j.otc.2018.03.003


Page 13 of 14Horstmannshoff et al. Trials           (2023) 24:91  

 9. Aggarwal NT, Bennett DA, Bienias JL, Mendes de Leon CF, Morris MC, 
Evans DA. The prevalence of dizziness and its association with functional 
disability in a biracial community population. J Gerontol A Biol Sci Med 
Sci. 2000;55:M288–92. https:// doi. org/ 10. 1093/ gerona/ 55.5. m288.

 10. Stevens KN, Lang IA, Guralnik JM, Melzer D. Epidemiology of balance and 
dizziness in a national population: findings from the English longitudinal 
study of ageing. Age Ageing. 2008;37:300–5. https:// doi. org/ 10. 1093/ 
ageing/ afn019.

 11. Tinetti ME, Williams CS, Gill TM. Health, functional, and psychological 
outcomes among older persons with chronic dizziness. J Am Geriatr Soc. 
2000;48:417–21. https:// doi. org/ 10. 1111/j. 1532‑ 5415. 2000. tb047 00.x.

 12. Wiltink J, Tschan R, Michal M, Subic‑Wrana C, Eckhardt‑Henn A, Dieterich 
M, et al. Dizziness: anxiety, health care utilization and health behavior‑
‑results from a representative German community survey. J Psychosom 
Res. 2009;66:417–24. https:// doi. org/ 10. 1016/j. jpsyc hores. 2008. 09. 012.

 13. Neuhauser HK. Epidemiologie von Schwindelerkrankungen. [epidemiol‑
ogy of dizziness and vertigo]. Nervenarzt. 2009;80:887–94. https:// doi. 
org/ 10. 1007/ s00115‑ 009‑ 2738‑9.

 14. Grill E, Penger M, Kentala E. Health care utilization, prognosis and 
outcomes of vestibular disease in primary care settings: systematic 
review. J Neurol. 2016;263(Suppl 1):S36–44. https:// doi. org/ 10. 1007/ 
s00415‑ 015‑ 7913‑2.

 15. Grill E, Strupp M, Müller M, Jahn K. Health services utilization of patients 
with vertigo in primary care: a retrospective cohort study. J Neurol. 
2014;261:1492–8. https:// doi. org/ 10. 1007/ s00415‑ 014‑ 7367‑y.

 16. Kovacs E, Wang X, Grill E. Economic burden of vertigo: a system‑
atic review. Heal Econ Rev. 2019;9:37. https:// doi. org/ 10. 1186/ 
s13561‑ 019‑ 0258‑2.

 17. Abholz KH, Jendyk R. Akuter Schwindel in der Hausarztpraxis. S3‑Leitlinie. 
[Acute dizziness in general practice. S3 (evidence and consensus‑based) 
guideline]. Deutsche Gesellschaft für Allgemeinmedizin und Famil‑
ienmedizin (DEGAM). 2018. https:// www. degam. de/ files/ Inhal te/ Leitl 
inien‑ Inhal te/ Dokum ente/ DEGAM‑ S3‑ Leitl inien/ 053‑ 018_ Akuter% 20Sch 
windel% 20in% 20der% 20Hau sarzt praxis/ 053‑ 018L_ Akuter% 20Sch win‑
del% 20in% 20der% 20Hau sarzt praxis_ redakt% 20ueb erarb eitet_ 20‑4‑ 2018. 
pdf. Accessed 6 Dec 2022.

 18. Kundakci B, Sultana A, Taylor AJ, Alshehri MA. The effectiveness of 
exercise‑based vestibular rehabilitation in adult patients with chronic 
dizziness: a systematic review. F1000Res. 2018;7:276. https:// doi. org/ 10. 
12688/ f1000 resea rch. 14089.1.

 19. Martins E, Silva DC, Bastos VH, de Oliveira Sanchez M, Nunes MKG, Orsini 
M, et al. Effects of vestibular rehabilitation in the elderly: a systematic 
review. Aging Clin Exp Res. 2016;28:599–606. https:// doi. org/ 10. 1007/ 
s40520‑ 015‑ 0479‑0.

 20. McDonnell MN, Hillier SL. Vestibular rehabilitation for unilateral peripheral 
vestibular dysfunction. Cochrane Database Syst Rev. 2015;1:CD005397. 
https:// doi. org/ 10. 1002/ 14651 858. CD005 397. pub4.

 21. Ricci NA, Aratani MC, Doná F, Macedo C, Caovilla HH, Ganança FF. A 
systematic review about the effects of the vestibular rehabilitation in 
middle‑age and older adults. Rev Bras Fis. 2010;14:361–71.

 22. Reid SA, Callister R, Katekar MG, Rivett DA. Effects of cervical spine 
manual therapy on range of motion, head repositioning, and balance in 
participants with cervicogenic dizziness: a randomized controlled trial. 
Arch Phys Med Rehabil. 2014;95:1603–12. https:// doi. org/ 10. 1016/j. apmr. 
2014. 04. 009.

 23. Regauer V, Seckler E, Müller M, Bauer P. Physical therapy interventions for 
older people with vertigo, dizziness and balance disorders addressing 
mobility and participation: a systematic review. BMC Geriatr. 2020;20:494. 
https:// doi. org/ 10. 1186/ s12877‑ 020‑ 01899‑9.

 24. Regauer V, Seckler E, Grill E, Ippisch R, Jahn K, Bauer P, et al. Development 
of a complex intervention to improve mobility and participation of older 
people with vertigo, dizziness and balance disorders in primary care: a 
mixed methods study. BMC Fam Pract. 2021;22:89. https:// doi. org/ 10. 
1186/ s12875‑ 021‑ 01441‑9.

 25. Seckler E, Regauer V, Krüger M, Gabriel A, Hermsdörfer J, Niemietz C, et al. 
Improving mobility and participation of older people with vertigo, dizzi‑
ness and balance disorders in primary care using a care pathway: feasibil‑
ity study and process evaluation. BMC Fam Pract. 2021;22:62. https:// doi. 
org/ 10. 1186/ s12875‑ 021‑ 01410‑2.

 26. Seckler E, Regauer V, Rotter T, Bauer P, Müller M. Barriers to and facilitators 
of the implementation of multi‑disciplinary care pathways in primary 

care: a systematic review. BMC Fam Pract. 2020;21:113. https:// doi. org/ 10. 
1186/ s12875‑ 020‑ 01179‑w.

 27. Chan A‑W, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, et al. 
SPIRIT 2013 explanation and elaboration: guidance for protocols of clini‑
cal trials. BMJ. 2013;346:e7586. https:// doi. org/ 10. 1136/ bmj. e7586.

 28. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Develop‑
ing and evaluating complex interventions: the new Medical Research 
Council guidance. BMJ. 2008;337:a1655.

 29. Kurre A, van Gool CJAW, Bastiaenen CHG, Gloor‑Juzi T, Straumann D, 
de Bruin ED. Translation, cross‑cultural adaptation and reliability of the 
German version of the dizziness handicap inventory. Otol Neurotol. 
2009;30:359–67. https:// doi. org/ 10. 1097/ MAO. 0b013 e3181 977e09.

 30. Dros J, Maarsingh OR, Beem L, van der Horst HE, ter RG, Schellevis FG, 
et al. Functional prognosis of dizziness in older adults in primary care: a 
prospective cohort study. J Am Geriatr Soc. 2012;60:2263–9. https:// doi. 
org/ 10. 1111/ jgs. 12031.

 31. Deutsche Gesellschaft für Allgemeinmedizin und Familienmedizin 
(DEGAM). Demenz: Leitlinie Nr. 12. [Dementia. DEGAM ‑ Guideline No. 
12]. Deutsche Gesellschaft für Allgemeinmedizin und Familienmedizin 
(DEGAM). 2008. https:// www. degam. de/ files/ Inhal te/ Leitl inien‑ Inhal te/_ 
Alte% 20Inh alte% 20Arc hiv/ Demenz/ LL‑ 12_ Langf assung_ TJ_ 03_ korr_ 01. 
pdf. Accessed 7 Dec 2022.

 32. Kisch R, Bergmann A, Koller D, Leidl R, Mansmann U, Mueller M, et al. 
Patient trajectories and their impact on mobility, social participation and 
quality of life in patients with vertigo/dizziness/balance disorders and 
osteoarthritis (MobilE‑TRA): study protocol of an observational, practice‑
based cohort study. BMJ Open. 2018;8:e022970. https:// doi. org/ 10. 1136/ 
bmjop en‑ 2018‑ 022970.

 33. Deutsches Netzwerk für Qualitätsentwicklung in der Pflege (DNQP). 
Expertenstandard Sturzprophylaxe in der Pflege. [National Expert 
Standard in long term care on mobility]. 1st ed. Osnabrück: Hochschule 
Osnabrück, Fakultät für Wirtschafts‑ und Sozialwissenschaften; 2013.

 34. W.K. Kellogg Foundation. Logic model development guide: using logic 
models to bring together planning, evaluation, and action. 2004. https:// 
www. wkkf. org/ resou rce‑ direc tory/ resou rces/ 2004/ 01/ logic‑ model‑ devel 
opment‑ guide. Accessed 7 Dec 2022.

 35. Michie S, Atkins L, West R. The behaviour change wheel: a guide to 
designing interventions. 1st ed. London: Silverback Publishing; 2014.

 36. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into prac‑
tice: a consolidated framework for advancing implementation science. 
Implement Sci. 2009;4:50. https:// doi. org/ 10. 1186/ 1748‑ 5908‑4‑ 50.

 37. Volz‑Sidiropoulou E, Takahama J, Gauggel S, Westhofen M. “Dizziness 
handicap inventory”: Erste psychometrische Kennwerte einer Deutschen 
version. [the ’dizziness handicap inventory’: initial psychometric evalu‑
ation of the German version]. Laryngorhinootologie. 2010;89:418–23. 
https:// doi. org/ 10. 1055/s‑ 0030‑ 12533 71.

 38. movisens GmbH. Move 4 – Aktivitätssensor. [Move 4 ‑ Activity sen‑
sor]. 2022. https:// www. movis ens. com/ en/ produ cts/ activ ity‑ sensor/. 
Accessed 13 Jun 2022.

 39. Yardley L, Beyer N, Hauer K, Kempen G, Piot‑Ziegler C, Todd C. Develop‑
ment and initial validation of the falls efficacy scale‑international (FES‑I). 
Age Ageing. 2005;34:614–9. https:// doi. org/ 10. 1093/ ageing/ afi196.

 40. Dias N, Kempen GIJM, Todd CJ, Beyer N, Freiberger E, Piot‑Ziegler C, et al. Die 
deutsche version der falls efficacy scale‑international version (FES‑I). [the 
German version of the falls efficacy scale‑international version (FES‑I)]. Z Ger‑
ontol Geriatr. 2006;39:297–300. https:// doi. org/ 10. 1007/ s00391‑ 006‑ 0400‑8.

 41. Cramer E, Weber F, Faro G, Klein M, Willeke D, Hering T, et al. Cross‑cultural 
adaption and validation of the German version of the mini‑BESTest 
in individuals after stroke: an observational study. Neurol Res Pract. 
2020;2:27. https:// doi. org/ 10. 1186/ s42466‑ 020‑ 00078‑w.

 42. Graf J‑M, Claes C, Greiner W, Uber A. Die deutsche version des EuroQol‑
Fragebogens. J Public Health. 1998;6:3–20. https:// doi. org/ 10. 1007/ BF029 
56350.

 43. Seidl H, Hein L, Scholz S, Bowles D, Greiner W, Brettschneider C, et al. 
Validierung des FIMA‑Fragebogens zur Inanspruchnahme von Ver‑
sorgungsleistungen anhand von Routinedaten der Krankenversicherung: 
Welchen Einfluss hat der Erinnerungszeitraum? [validation of the FIMA 
questionnaire for health‑related resource use against medical claims 
data: the role played by length of recall period]. Gesundheitswesen. 
2021;83:66–74. https:// doi. org/ 10. 1055/a‑ 1010‑ 6315.

https://doi.org/10.1093/gerona/55.5.m288
https://doi.org/10.1093/ageing/afn019
https://doi.org/10.1093/ageing/afn019
https://doi.org/10.1111/j.1532-5415.2000.tb04700.x
https://doi.org/10.1016/j.jpsychores.2008.09.012
https://doi.org/10.1007/s00115-009-2738-9
https://doi.org/10.1007/s00115-009-2738-9
https://doi.org/10.1007/s00415-015-7913-2
https://doi.org/10.1007/s00415-015-7913-2
https://doi.org/10.1007/s00415-014-7367-y
https://doi.org/10.1186/s13561-019-0258-2
https://doi.org/10.1186/s13561-019-0258-2
https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/Dokumente/DEGAM-S3-Leitlinien/053-018_Akuter%20Schwindel%20in%20der%20Hausarztpraxis/053-018L_Akuter%20Schwindel%20in%20der%20Hausarztpraxis_redakt%20ueberarbeitet_20-4-2018.pdf
https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/Dokumente/DEGAM-S3-Leitlinien/053-018_Akuter%20Schwindel%20in%20der%20Hausarztpraxis/053-018L_Akuter%20Schwindel%20in%20der%20Hausarztpraxis_redakt%20ueberarbeitet_20-4-2018.pdf
https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/Dokumente/DEGAM-S3-Leitlinien/053-018_Akuter%20Schwindel%20in%20der%20Hausarztpraxis/053-018L_Akuter%20Schwindel%20in%20der%20Hausarztpraxis_redakt%20ueberarbeitet_20-4-2018.pdf
https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/Dokumente/DEGAM-S3-Leitlinien/053-018_Akuter%20Schwindel%20in%20der%20Hausarztpraxis/053-018L_Akuter%20Schwindel%20in%20der%20Hausarztpraxis_redakt%20ueberarbeitet_20-4-2018.pdf
https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/Dokumente/DEGAM-S3-Leitlinien/053-018_Akuter%20Schwindel%20in%20der%20Hausarztpraxis/053-018L_Akuter%20Schwindel%20in%20der%20Hausarztpraxis_redakt%20ueberarbeitet_20-4-2018.pdf
https://doi.org/10.12688/f1000research.14089.1
https://doi.org/10.12688/f1000research.14089.1
https://doi.org/10.1007/s40520-015-0479-0
https://doi.org/10.1007/s40520-015-0479-0
https://doi.org/10.1002/14651858.CD005397.pub4
https://doi.org/10.1016/j.apmr.2014.04.009
https://doi.org/10.1016/j.apmr.2014.04.009
https://doi.org/10.1186/s12877-020-01899-9
https://doi.org/10.1186/s12875-021-01441-9
https://doi.org/10.1186/s12875-021-01441-9
https://doi.org/10.1186/s12875-021-01410-2
https://doi.org/10.1186/s12875-021-01410-2
https://doi.org/10.1186/s12875-020-01179-w
https://doi.org/10.1186/s12875-020-01179-w
https://doi.org/10.1136/bmj.e7586
https://doi.org/10.1097/MAO.0b013e3181977e09
https://doi.org/10.1111/jgs.12031
https://doi.org/10.1111/jgs.12031
https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/_Alte%20Inhalte%20Archiv/Demenz/LL-12_Langfassung_TJ_03_korr_01.pdf
https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/_Alte%20Inhalte%20Archiv/Demenz/LL-12_Langfassung_TJ_03_korr_01.pdf
https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/_Alte%20Inhalte%20Archiv/Demenz/LL-12_Langfassung_TJ_03_korr_01.pdf
https://doi.org/10.1136/bmjopen-2018-022970
https://doi.org/10.1136/bmjopen-2018-022970
https://www.wkkf.org/resource-directory/resources/2004/01/logic-model-development-guide
https://www.wkkf.org/resource-directory/resources/2004/01/logic-model-development-guide
https://www.wkkf.org/resource-directory/resources/2004/01/logic-model-development-guide
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1055/s-0030-1253371
https://www.movisens.com/en/products/activity-sensor/
https://doi.org/10.1093/ageing/afi196
https://doi.org/10.1007/s00391-006-0400-8
https://doi.org/10.1186/s42466-020-00078-w
https://doi.org/10.1007/BF02956350
https://doi.org/10.1007/BF02956350
https://doi.org/10.1055/a-1010-6315


Page 14 of 14Horstmannshoff et al. Trials           (2023) 24:91 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 44. Sinoff G, Ore L. The Barthel activities of daily living index: self‑reporting 
versus actual performance in the old‑old (or = 75 years). J Am Geriatr 
Soc. 1997;45:832–6. https:// doi. org/ 10. 1111/j. 1532‑ 5415. 1997. tb015 10.x.

 45. Sainsbury A, Seebass G, Bansal A, Young JB. Reliability of the Barthel index 
when used with older people. Age Ageing. 2005;34:228–32. https:// doi. 
org/ 10. 1093/ ageing/ afi063.

 46. Kessler J, Denzler P, Markowitsch H. Mini‑mental‑status‑test: Deutschspra‑
chige Fassung. [mini‑mental‑status‑examination: German version]. 1st ed. 
Weinheim: Beltz; 1990.

 47. Steinhäuser J, Miksch A, Ose D, Glassen K, Natanzon I, Szecsenyi J, et al. 
Questionnaire of chronic illness care in primary care‑psychometric prop‑
erties and test‑retest reliability. BMC Health Serv Res. 2011;11:295. https:// 
doi. org/ 10. 1186/ 1472‑ 6963‑ 11‑ 295.

 48. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. 
Process evaluation of complex interventions: medical research council 
guidance. BMJ. 2015;350:h1258. https:// doi. org/ 10. 1136/ bmj. h1258.

 49. Grant A, Treweek S, Dreischulte T, Foy R, Guthrie B. Process evaluations for 
cluster‑randomised trials of complex interventions: a proposed frame‑
work for design and reporting. Trials. 2013;14:15. https:// doi. org/ 10. 1186/ 
1745‑ 6215‑ 14‑ 15.

 50. Kuckartz U. Qualitative Inhaltsanalyse: Methoden, praxis, Computer‑
unterstützung. In:  Qualitative content analysis. Methods, practice und 
computer support. 4th ed. Weinheim: Beltz Juventa; 2018.

 51. Williamson MK, Pirkis J, Pfaff JJ, Tyson O, Sim M, Kerse N, et al. Recruit‑
ing and retaining GPs and patients in intervention studies: the DEPS‑GP 
project as a case study. BMC Med Res Methodol. 2007;7:42. https:// doi. 
org/ 10. 1186/ 1471‑ 2288‑7‑ 42.

 52. Tan ACW, Clemson L, Mackenzie L, Sherrington C, Roberts C, Tiedemann 
A, et al. Strategies for recruitment in general practice settings: the iSOLVE 
fall prevention pragmatic cluster randomised controlled trial. BMC Med 
Res Methodol. 2019;19:236. https:// doi. org/ 10. 1186/ s12874‑ 019‑ 0869‑7.

 53. Word Health Organization. The world health report 2008: primary health 
care: now more than ever. 2008. https:// apps. who. int/ iris/ bitst ream/ han‑
dle/ 10665/ 43949/ 97892 41563 734_ eng. pdf? seque nce= 1& isAll owed=y. 
Accessed 7 Dec 2022.

 54. O’Reilly P, Lee SH, O’Sullivan M, Cullen W, Kennedy C, MacFarlane A. Assess‑
ing the facilitators and barriers of interdisciplinary team working in primary 
care using normalisation process theory: an integrative review. PLoS One. 
2017;12:e0177026. https:// doi. org/ 10. 1371/ journ al. pone. 01770 26.

 55. Wanner M, Probst‑Hensch N, Kriemler S, Meier F, Autenrieth C, Martin BW. 
Validation of the long international physical activity questionnaire: influ‑
ence of age and language region. Prev Med Rep. 2016;3:250–6. https:// 
doi. org/ 10. 1016/j. pmedr. 2016. 03. 003.

 56. Cleland C, Ferguson S, Ellis G, Hunter RF. Validity of the international 
physical activity questionnaire (IPAQ) for assessing moderate‑to‑vigorous 
physical activity and sedentary behaviour of older adults in the United 
Kingdom. BMC Med Res Methodol. 2018;18:176. https:// doi. org/ 10. 1186/ 
s12874‑ 018‑ 0642‑3.

 57. Heesch KC, van Uffelen JG, Hill RL, Brown WJ. What do IPAQ questions 
mean to older adults? Lessons from cognitive interviews. Int J Behav Nutr 
Phys Act. 2010;7:35. https:// doi. org/ 10. 1186/ 1479‑ 5868‑7‑ 35.

 58. Campbell MK, Piaggio G, Elbourne DR, Altman DG. Consort 2010 state‑
ment: extension to cluster randomised trials. BMJ. 2012;345:e5661. 
https:// doi. org/ 10. 1136/ bmj. e5661.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1111/j.1532-5415.1997.tb01510.x
https://doi.org/10.1093/ageing/afi063
https://doi.org/10.1093/ageing/afi063
https://doi.org/10.1186/1472-6963-11-295
https://doi.org/10.1186/1472-6963-11-295
https://doi.org/10.1136/bmj.h1258
https://doi.org/10.1186/1745-6215-14-15
https://doi.org/10.1186/1745-6215-14-15
https://doi.org/10.1186/1471-2288-7-42
https://doi.org/10.1186/1471-2288-7-42
https://doi.org/10.1186/s12874-019-0869-7
https://apps.who.int/iris/bitstream/handle/10665/43949/9789241563734_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/43949/9789241563734_eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1371/journal.pone.0177026
https://doi.org/10.1016/j.pmedr.2016.03.003
https://doi.org/10.1016/j.pmedr.2016.03.003
https://doi.org/10.1186/s12874-018-0642-3
https://doi.org/10.1186/s12874-018-0642-3
https://doi.org/10.1186/1479-5868-7-35
https://doi.org/10.1136/bmj.e5661

	Effectiveness of an evidence-based care pathway to improve mobility and participation in older patients with vertigo and balance disorders in primary care (MobilE-PHY2): study protocol for a multicentre cluster-randomised controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Background
	Methods
	Objectives
	Primary objective
	Secondary objectives

	Eligibility criteria
	Patients
	Health professionals

	Sample size
	Recruitment
	Allocation
	Intervention
	Experimental intervention
	Control group
	Logic model

	Implementation strategies
	Outcomes
	Primary outcome measures
	Secondary outcome measures
	Additional data sources

	Process evaluation
	Health economic evaluation
	Data collection
	Data management
	Data analysis
	Harms

	Discussion
	Trial status
	Acknowledgements
	References


