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Entwicklung und Pilotierung einer multifaktoriellen Intervention zur
Verbesserung von sozialer Teilhabe und Lebensqualität von
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Abstract
Background: Joint contractures are common problems in frail older
people in nursing homes. Irrespective of the exact extent of older indi-
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viduals in geriatric care settings living with joint contractures, they ap-
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ance, led to an increase in assessment and documentation efforts and Susanne Saal3
preventive interventions in clinical care. However, more attention should
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be paid to the actual situation of older individuals in nursing homes

Ralf Strobl1,2with prevalent joint contractures, particularly their experience of related
activity limitations and participation restrictions. Thus, the aim of this Eva Grill1,2,5
study is 1) to develop a tailored intervention to improve functioning,
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the affected individuals to clinicians and researchers. The development
process will comprise a systematic literature review, reanalysis of exist-
ing data and the integration of the knowledge of the affected individuals 2 German Center for Vertigo

and Balance Disorders,and experts. The developed intervention including a comprehensive
Ludwig-Maximilians-process evaluation will be pilot tested with residents with joint contrac-

tures in three nursing homes. Universität München,
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will support patient relevant outcomes. The pilot study including process
evaluation will offer a first opportunity to indicate the size of the inter-
vention’s effect and prepare further studies. 4 Institute of Health and
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Hintergrund: Gelenkkontrakturen sind häufige Probleme gebrechlicher
ältererMenschen in Pflegeheimen. Unabhängig von der genauen Anzahl
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an älterenMenschen, die an Gelenkkontrakturen leiden, scheint dieses
Syndrom ein relevantes Problem im Setting Pflegeheim dazustellen.
Durch einen zunehmenden Fokus auf Gelenkkontrakturen, z.B. durch
die Pflegeversicherung, kam es zu einem Anstieg im Dokumentations-
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und Assessmentaufwand und in der Einführung von Präventionsmaß-
nahmen. Viel mehr Aufmerksamkeit sollte aber auf die tatsächliche Si-
tuation der älterenMenschenmit Gelenkkontrakturen in Pflegeheimen
gelegt werden, vor allem deren tatsächlichen Einschränkungen in Akti-
vitäten und Teilhabe. Das Ziel dieser Studie ist daher, 1) die Entwicklung
einer maßgeschneiderten Intervention zur Verbesserung der Funktions-
fähigkeit, sozialen Teilhabe und Lebensqualität von Menschen mit Ge-
lenkkontrakturen in Pflegeheimen und 2) die Überprüfung derMachbar-
keit der Intervention, begleitet von einer Prozessevaluation.
Methoden: Die Entwicklung der komplexen Intervention folgt dem UK
Medical Research Council (MRC) Framework und integriert die Perspek-
tiven aller potenziell relevanten Benutzergruppen von den betroffenen
Personen über Kliniker und Forscher.
Der Entwicklungsprozess beinhaltet einen systematischen Literaturre-
view, die Re-Analyse vorhandener Daten, Fokusgruppeninterviews mit
Betroffenen, eine Expertentagung und eine Delphi-Studiemit klinischen
Experten sowie eine Cluster-randomisierte Pilotstudie mit umfassender
Prozessevaluation.
Diskussion: Die geplante Studie wird eine maßgeschneiderte Interven-
tion zur Verbesserung von Funktionsfähigkeit, sozialer Teilhabe und
Lebensqualität vonMenschenmit Gelenkkontrakturen in Pflegeheimen
bereitstellen. Die Pilotstudie inklusive der Prozessevaluation stellt einen
ersten Schritt zur Schätzung der Stärke des Interventionseffektes dar
und wird weitere Studien vorbereiten.

Schlüsselwörter: Kontrakturen, ältere Menschen, Menschen über 65,
Körperbehinderte, komplexe Intervention, soziale Teilhabe,
Lebensqualität, geriatrische Rehabilitation, Pflegeheim, Langzeitpflege

Background
Joint contractures are associated with restrictions in full
range of motion of any joint due to deformity, disuse, and
pain. They are common problems of frail older people,
particularly in nursing home residents [1], [2]. Irrespective
of the various causes and underlying health conditions,
e.g. neurological or musculoskeletal conditions, joint
contractures can have significant impact on overall
quality of life and functioning of the affected individuals,
limit daily activities and mobility and lead to other nega-
tive consequences, such as pain or increased risk of falls
[3], [4], [5], [6], [7].
Prevalence data on joint contractures are scarce and
estimates vary widely, presumably due to different
definitions and populations. Studies involving nursing
home residents in the US report prevalence rates between
25% [8] and 80% [2], [3], [6], [9], [10].
Irrespective of the exact number of older individuals in
geriatric care settings living with joint contractures, joint
contractures appear to be a relevant problem and receive
growing attention. For example, the German federal
statutory long term care insurance system has defined
the assessment of risk for joint contractures and the im-
plementation of preventivemeasures as quality indicators
in long-term nursing care [11], [12], [13]. This new em-
phasis on the syndrome of joint contractures led to an
increase in assessment and documentation efforts and
preventive interventions in clinical care [14], even though

evidence for the effectiveness of preventive measures is
lacking [15], [16], [17].
As proofs of effectiveness aremissing for the primary and
secondary preventive interventions that are part of the
current standard of care in joint contractures, an alterna-
tive focus should be on interventions which do not merely
address prevention or treatment of joint contractures but
also focus onmaintaining or enhancing participation and
quality of life. Thus, more attention should be paid to the
actual situation of older individuals in nursing homes with
prevalent joint contractures, particularly their experience
of related activity limitations and participation restrictions.
To address this issue, we have recently developed a
standard set based on the WHO’s International Classific-
ation of Functioning, Disability and Health (ICF) [18] to
comprehensively describe activity limitations and particip-
ation restrictions and are developing a standardized as-
sessment instrument to quantify the extent of activity
limitations and participation restrictions [19]. Based on
the results of the preceding project the next step is now
to develop an intervention to address the actual situation
of older individuals in nursing homes with prevalent joint
contractures. Hence, the aim of this study is 1) to develop
a tailored complex intervention to improve functioning,
and especially participation and quality of life in older
residents with joint contractures in nursing homes and
2) to test the feasibility of the intervention and the pro-
cess evaluation tools in a pilot study.
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Table 1: Overview of the study parts

Methods
The development of relevant, effective and feasible health
care interventions is challenging, since changes in health
care practice are rather complex than deterministic. To
address these issues und to ensure the development of
theoretically and empirically plausible, consumer-orient-
ated and feasible interventions, the UK MRC framework
was introduced to provide guidance on how to develop
and evaluate complex interventions. It identifies the fol-
lowing four key elements of this potentially cyclical pro-
cess: development, feasibility/piloting, implementation
and evaluation. This study protocol focuses on the devel-
opment and the feasibility/piloting phases. The develop-
ment phase usually includes identification of the relevant
evidence base, identification or development of a theory

and modelling of the intervention process and the ad-
dressed outcomes. In the feasibility and piloting stage,
the acceptability and feasibility of the developed interven-
tion is carefully assessed. Also, recruitment procedures
and recruitment and retention rates have to be evaluated.
In addition, the basis for sample size calculations can be
investigated in this phase [20], [21]. Based on this
framework, our study has a design with seven successive
steps.
An overview of all applied methods and designs is given
in Table 1.
The study protocols of all empirical parts of the projects
will be presented to the respective ethics committees of
the Ludwig-Maximilians-Universität in Munich and the
Martin-Luther-University in Halle-Wittenberg prior to the
start of the respective part. Written informed consent
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from the participants or their legal guardians will be ob-
tained prior to inclusion in the study.

(1) Identification of evidence
(development phase): Systematic
Review

Aims: The aim of this systematic review is to identify the
existing evidence regarding prevention and/or treatment
of disability due to joint contractures which serves as
basis for the intervention modelling.
Methods: The systematic review will be carried out in
electronic databases (PUBMED, CINAHL, EMBASE,
Psychinfo) and via hand searches. The process and re-
sults will be documented using an electronic database.
The review will include randomized and non-randomized
controlled trials on programs for prevention and/or
treatment of disability due to acquired joint contractures.
Target population are individuals in need for long term
care of either type.
Analysis: The critical appraisal will follow the Cochrane
Handbook for Systematic Reviews of Interventions, ver-
sion 5.1.0 [22]. Since retrieved studies are expected to
be too diverse to be analysed by means of a meta-analy-
sis, a narrative synthesis as suggested by the York Univer-
sity Centre for Reviews and Dissemination ([23], p. 48)
will be carried out. A detailed description of the review
protocol can be found at PROSPERO (http://tinyurl.com/
JCISystRev).

(2) Identification of intervention goals
(development phase): Graphical model

Aims: The aim of the graphical models is to identify ICF
categories which could serve as intervention targets.
Graphical models depict association structures between
variables with complex interactions and differentiate
confounding variables from intermediate variables [24],
[25], [26]. Graphical models lead to network-like graphs
in which hubs, i.e. nodes with several connections to
other nodes, can be identified. By addressing such hubs
by targeted interventions, many other categories may be
influenced.
Participants and design:Wewill apply graphicalmodelling
to existing data on prevalence of functioning and disability
in patients with joint contractures [7], [27]. In brief, the
study sample to be analysed consists of a cross-sectional
sample of 299 older patients (>65 years) with joint con-
tractures in geriatric care settings (acute and post-acute
specialized rehabilitation, nursing home). Functioning
and disability was appraised by 124 categories of the
International Classification of Functioning, Disability and
Health. Among those, 28 categories referred to the ICF
component body functions, 80 to activities and participa-
tion and 16 to environmental factors. Data will be dicho-
tomized in “no problem” vs. “any problem”.
Analysis: Since graphical models are susceptible to small
changes in the data set leading to great changes in the

result, we implement bootstrap aggregating (bagging) to
stabilize the outcome of such a model and subsequently
enhance accuracy [28], [29], [30] and validity of the re-
sults. Multiple imputations will be used to adequately
handle missing values in our data set [31]. To develop a
graphical model, the conditional independencies will be
identified via the neighbourhood of a variable. The
neighbourhood of a variable is defined as the set of con-
ditionally dependent variables. Meinshausen and Buehl-
mann [32] showed that neighbourhood selection by
means of the so-called least absolute shrinkage and se-
lection operator (LASSO) [33] is superior to common
methods, in particular, if the number of variables exceeds
the number of observations. The set of predictor variables
corresponding to nonzero coefficients in a prediction
model represents the neighbourhood. By estimating the
neighbourhood for each variable the whole graphical
model can be identified.

(3) Identification of intervention goals
(development phase): Focus groups

Aims: To also incorporate the consumer perspective, fo-
cus group interviewswith nursing home residents affected
by joint contractures will be carried out as a compliment-
ary approach to the data driven identification of potential
intervention goals by graphical models. In the focus
groups, desirable goals and potential facilitators and
barriers to reach these goals will be discussed [34].
Participants and design: The focus groups with residents
will take place in the cooperating nursing homes. To en-
sure adequate communication, a maximum of five parti-
cipants are feasible since they will be of old age and
presumably frail. Therefore, four focus groups resulting
in a sample size of approximately 20 participants will be
planed. Final sample size will be determined by satura-
tion. Saturation refers to the point at which an investigator
has obtained sufficient information from the field [35].
The focus groups with affected individuals [34] will follow
quantitative descriptive methodology [36]. A possible
source of bias for the focus groups is the recruitment of
participants, which have to be able to participate and to
communicate adequately. This selection could introduce
bias towards individuals with milder disease and less
severe problems. Even with the risk of bias inmind, focus
groups are able to result in more comprehensive data
than individual interviews [37]. This is especially true for
those individuals planned to be included in our study who
share the same living environment and associated barri-
ers and facilitators because they might put each other in
mind of relevant aspects. In addition, experiences from
prior individual interview studies with nursing home resi-
dents with joint contractures indicate feasibility [38].
Analysis: The results of the focus groups will be categor-
ized using content analysis according to the concept of
qualitative description [36], [39] by two independent re-
searchers.
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(4) Identification and development of
intervention components (development
phase): Expert panel

Aims: To develop a preliminary list of intervention com-
ponents, a structured two-day meeting with renowned
national clinical experts will be held.
Participants and design: The results of the systematic
review, the potential intervention goals and the focus
groups as well as the results of the qualitative interviews
from our previous project [38] will be presented. The
results of the qualitative interviews will be introduced at
this point to further address the patients’ perspective.
The expert consultation will be organized as a formal
consensus building process where a group of experts will
engage in plenary discussion and smaller working groups.
All steps of the consensus process will be documented
in an electronic database. The expert panel will be consti-
tuted by inviting outstanding national experts in the field
of geriatric care and medicine and will comprise about
10 persons.

(5) Identification and development of
intervention components (development
phase): Expert Delphi survey

Aims: The results from step 4 will be further validated in
an expert Delphi survey.
Participants and design: The potential intervention com-
ponents will be evaluated and missing aspects can be
mentioned in up to three rounds [40]. The survey will be
carried out via an online platform and will involve health
professionals from all relevant professions (nurses,
physicians, physical therapists, occupational therapist)
and all relevant fields (nursing homes, geriatric rehabilit-
ation, acute care hospitals). Inclusion criteria will be
clinical expertise (work experience >5 years in geriatric
care settings, i.e. hospitals, rehabilitation facilities and
nursing homes). The experts will be selected from an ex-
isting data base from the previous project where they
have committed for participation. Further sources of
contacts are both suggestions from other experts and
professional organizations and identification through
authorship of relevant publications. Literature on Delphi
surveys suggests a group size of about 20 [41]. We will
carry out a separate survey for physicians, nurses and
therapists.
Analysis: The results of the Delphi survey will be categor-
ized using content analysis according to the concept of
qualitative description [36], [39] by two independent re-
searchers.

(6) Piloting of the complex intervention
(feasibility and piloting phase): Pilot
study

Aim: The main objective of the pilot study is to estimate
the effect size in order to plan the sample size for the
main cluster-randomized trial.
Participants and design: The pilot study will be designed
as a cluster randomized controlled study to assess the
feasibility of the developed intervention and its compon-
ents. Target population for the pilot study will be residents
with joint contractures in six nursing homes in the area
of Munich, Halle and Witten. Presence of joint contrac-
tures will be evaluated by either physicians’ diagnosis or
the diagnosis of a skilled staff nurse or physical therapist.
There will be no other inclusion criteria. We will exclude
residents with limited life expectancy due to advanced
cancer or other diseases with poor prognosis according
to the assessment by the nurse in charge. Each nursing
homewill be randomly assigned to the intervention group
or to the control group. In line with suggestions of
Billingham et al. [42] we will include a total sample size
of about 120 residents, 60 in the intervention and 60 in
the control group.
The primary outcome will be the impact of joint contrac-
tures on functioning and participation as measured by a
recently developed instrument [27]. This outcome
measure consists of a selection of categories of the Inter-
national Classification of Functioning, Disability and
Health (ICF), operationalized in a consensus meeting
among clinical experts. This selection is currently being
validated according to its psychometric properties with
an emphasis on specific objectivity in the sense of Rasch
analysis [43]. This Rasch-validated instrument will be
used as primary outcomemeasure. Secondary outcomes
will be collected using established instruments fitting the
intervention components.
We also collect gender, age, socioeconomic variables,
activities of daily living through Barthel Index [44], Mini
Mental State Examination [45], and presence of chronic
diseases [46] as potential confounders.
Analysis: The effects of the intervention over 6 months
will be analysed on an intention-to-treat basis. Group
differences will be assessed by mean and standard devi-
ation. In addition, the influence of different nursing home
characteristics (e.g. staffing characteristics, ward size
etc.) will be assessed using multiple regression models.
Also results of the process evaluation will be taken into
account when interpreting the results of the pilot study.

(7) Piloting of the complex intervention
(feasibility and piloting phase): Process
evaluation

Aims: To evaluate the context of the trial and to learn
from the factors which are associated with successful or
failing implementation of the intervention components,
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a process evaluation will be carried out alongside the pilot
study. Also, it is intended to use the process evaluation
of the pilot study to prepare the process evaluation of the
subsequent main trial.
Participants and design: This process evaluation will fol-
low the framework provided by Grant et al. [47] and will
address recruitment, reach and fidelity of the intervention,
satisfaction of users, staff and organizations. Also, the
data collection procedures of this pilot study will be used
to test instruments and methods required for recording
the cost data relevant for an economic evaluation along-
side the main trial. The process evaluation will use
quantitative and qualitativemethods (numeric evaluation
of recruitment and reach via checklists and scales, indi-
vidual interviews with residents and focus groups for the
nursing and therapeutic staff and the management of
the nursing homes). The aim to minimize bias in the pro-
cess evaluation will be reached by implementing different
aspects of data collection with the use of standardized
instruments, focus group interviews, quantitative and
qualitative methods.
Analysis: Results of the process evaluation will be ana-
lysed with descriptive statistics and qualitative descriptive
methodology [36], [39].
To improve overall scientific quality, an external advisory
board with clinicians and methodological experts will be
established.

Discussion
This study protocol describes the development and pilot-
ing of a complex intervention that aims to improve the
situation of older individuals with joint contractures in
nursing homes. With the emphasis on participation and
quality of life, this intervention will address a health out-
come that is highly relevant to the affected individuals.
This is particularly important since interventions aiming
to improve the physical perspective of joint contractures
(i.e. range of motion) seem to have limited effects [15],
[16], [17].
Developing complex interventions is a challenging task
[48]. Unfortunately, many randomized controlled trials
dealing with complex interventions did not consider a
stepwise developmental process covering theory funding,
modelling of intervention components and outcome
parameters and piloting before experimental implemen-
tation [21], [49]. Sometimes, failure to improve clinical
outcomes or non-expected outcomes cannot be explained
and investigators raise questions at the end of their trial
which clearly should have been answered before the ex-
perimental study (e. g. [50]). Often there was no process
evaluation; thus barriers and facilitators of the interven-
tion remain unexplained [51]. From an ethical and eco-
nomical point of view, failure to succeed with a complex
intervention should be reduced as far as possible by
spendingmore effort on its systematic and careful devel-
opment and evaluation. Our project is designed to resolve
these issues and will end up with a thoroughly evaluated

intervention that will have to prove its effectiveness in a
large scale cluster randomized controlled trial in the fu-
ture. Eventually, there should be a long-term implemen-
tation of the intervention in different geriatric care settings
to increase the standard in nursing care.

Notes

Competing interests

The authors declare that they have no competing in-
terests.

Authors’ contributions

MM, EG and GM contributed to the conception of the
study and applied for funding. MM, EG and GM conceived
the study design. MM and HK drafted the manuscript.
SS, AS, KB, GM, EG, GB, and RS critically revised the
drafts and contributed to the final writing of the paper.
EG and GM share the senior authorship. All authors read
and approved the final manuscript.

Funding

The project is funded by the German Federal Ministry of
Education and Research (01GY1327A and 01GY1327B
– JointConImprove).

References
1. Harrington C, Carrillo H, Woleslagle Blank B. Nursing facilities,

staffing, residents and facility deficiencies, 2003 through 2008.
San Francisco: Department of Social and Behavioral Sciences,
University of California; 2009.

2. Wagner LM, Capezuti E, Brush BL, Clevenger C, Boltz M, Renz S.
Contractures in frail nursing home residents. Geriatr Nurs. 2008
Jul-Aug;29(4):259-66. DOI: 10.1016/j.gerinurse.2007.09.002

3. Mollinger LA, Steffen TM. Knee flexion contractures in
institutionalized elderly: prevalence, severity, stability, and related
variables. Phys Ther. 1993 Jul;73(7):437-44; discussion 444-6.

4. Scott JA, Donovan WH. The prevention of shoulder pain and
contracture in the acute tetraplegia patient. Paraplegia.
1981;19(5):313-9. DOI: 10.1038/sc.1981.59

5. Wagner LM, Clevenger C. Contractures in nursing home residents.
J Am Med Dir Assoc. 2010 Feb;11(2):94-9. DOI:
10.1016/j.jamda.2009.04.010

6. Fergusson D, Hutton B, Drodge A. The epidemiology of major
joint contractures: a systematic review of the literature. Clin
Orthop Relat Res. 2007 Mar;456:22-9. DOI:
10.1097/BLO.0b013e3180308456

7. Fischer U, Müller M, Strobl R, Bartoszek G, Meyer G, Grill E.
Prevalence of functioning and disability in older patients with
joint contractures: a cross-sectional study. Eur J Phys Rehabil
Med. 2015 Jun;51(3):269-79.

8. Resnick B. Functional performance and exercise of older adults
in long-term care settings. J Gerontol Nurs. 2000 Mar;26(3):7-
16. DOI: 10.3928/0098-9134-20000301-05

6/8GMS German Medical Science 2015, Vol. 13, ISSN 1612-3174

Müller et al.: Developing and piloting a multifactorial intervention ...



9. Yip B, Stewart DA, Roberts MA. The prevalence of joint
contractures in residents in NHS continuing care. Health Bull
(Edinb). 1996 Jul;54(4):338-43.

10. Souren LE, Franssen EH, Reisberg B. Contractures and loss of
function in patients with Alzheimer's disease. J Am Geriatr Soc.
1995 Jun;43(6):650-5. DOI: 10.1111/j.1532-
5415.1995.tb07200.x

11. Medizinischer Dienst des Spitzenverbandes Bund der
Krankenkassen e.V. (MDS). Vereinbarung nach § 115 Abs 1a
Satz 6 SGB XI über die Kriterien der Veröffentlichung sowie die
Bewertungssystematik der QualitätsprüfungenderMedizinischen
Dienste der Krankenversicherung sowie gleichwertiger
Prüfergebnisse in der stationären Pflege –Pflege-
Transparenzvereinbarung stationär (PTVS) – vom 17. Dezember
2008. 2008.

12. Medizinischer Dienst des Spitzenverbandes Bund der
Krankenkassen e.V. (MDS). Grundlagen der MDK-
Qualitätsprüfungen in der stationären Pflege. Essen: MDS; 2010.

13. Medizinischer Dienst des Spitzenverbandes Bund der
Krankenkassen e.V. (MDS). 3 Bericht des MDS nach § 114a
Abs. 6 SGB XI – Qualität in der ambulanten und stationären
Pflege. Essen: MDS; 2012.

14. Meyer G, Balzer K, Köpke S. Anmerkungen zum dritten MDS-
Bericht zur Pflegequalität. Viel Lärm umwenig Neues [Comments
on the 3rdMDS report on nursing quality. Much noise about little
change]. Pflege Z. 2012 Jul;65(7):392-5.

15. Lannin NA, Cusick A,McCluskey A, Herbert RD. Effects of splinting
on wrist contracture after stroke: a randomized controlled trial.
Stroke. 2007 Jan;38(1):111-6. DOI:
10.1161/01.STR.0000251722.77088.12

16. Katalinic OM, Harvey LA, Herbert RD, Moseley AM, Lannin NA,
Schurr K. Stretch for the treatment and prevention of
contractures. Cochrane Database Syst Rev. 2010;(9):CD007455.
DOI: 10.1002/14651858.CD007455.pub2

17. Fox P, Richardson J, McInnes B, Tait D, Bedard M. Effectiveness
of a bed positioning program for treating older adults with knee
contractures who are institutionalized. Phys Ther. 2000
Apr;80(4):363-72.

18. World Health Organization. International classification of
functioning, disability and health (ICF). Geneva: WHO; 2001.

19. Müller M, Fischer U, Bartoszek G, Grill E, Meyer G. Impact of joint
contractures on functioning and social participation in older
individuals – development of a standard set
(JointConFunctionSet): study protocol. BMCGeriatr. 2013;13:18.
DOI: 10.1186/1471-2318-13-18

20. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew
M; Medical Research Council Guidance. Developing and
evaluating complex interventions: the new Medical Research
Council guidance. BMJ. 2008;337:a1655. DOI:
10.1136/bmj.a1655

21. Mühlhauser I, Lenz M, Meyer G. Entwicklung, bewertung und
synthese von komplexen interventionen - eine methodische
herausforderung [Development, appraisal and synthesis of
complex interventions - a methodological challenge]. Z Evid
Fortbild Qual Gesundhwes. 2011;105(10):751-61. DOI:
10.1016/j.zefq.2011.11.001

22. Higgins J, Green S. Cochrane handbook for systematic reviews
of interventions Version 5.1.0 [updated March 2011]. London:
The Cochrane Collaboration; 2011. Available from: http://
www.cochrane-handbook.org

23. Centre for Reviews andDissemination. Systematic reviews: CRD's
guidance for undertaking reviews in health care. Heslington:
CRD; 2009.

24. Reinhardt JD, Fellinghauer BA, Strobl R, Stucki G. Dimension
reduction in human functioning and disability outcomes research:
graphical models versus principal components analysis. Disabil
Rehabil. 2010;32(12):1000-10. DOI:
10.3109/09638281003775410

25. Kalisch M, Fellinghauer BA, Grill E, Maathuis MH, Mansmann U,
Bühlmann P, Stucki G. Understanding human functioning using
graphical models. BMC Med Res Methodol. 2010;10:14. DOI:
10.1186/1471-2288-10-14

26. Strobl R, Stucki G, Grill E, Müller M, Mansmann U. Graphical
models illustrated complex associations between variables
describing human functioning. J Clin Epidemiol. 2009
Sep;62(9):922-33. DOI: 10.1016/j.jclinepi.2009.01.018

27. Bartoszek G, Fischer U, von Clarenau SC, Grill E, Mau W, Meyer
G, Strobl R, Thiesemann R, Nadolny S, Müller M. Development
of an International Classification of Functioning, Disability and
Health (ICF)-based standard set to describe the impact of joint
contractures on participation of older individuals in geriatric care
settings. Arch Gerontol Geriatr. 2015 Jul-Aug;61(1):61-6. DOI:
10.1016/j.archger.2015.03.005

28. Breiman L. Bagging predictors. Mach Learn. 1996;24:123-40.
DOI: 10.1007/BF00058655

29. Buehlmann P, Bin Y. Analyzing bagging. Ann Stat. 2002;30:927-
61. DOI: 10.1214/aos/1031689014

30. Buja A, Stuetzle W. Observations on Bagging. Stat Sin.
2006;16:323-52.

31. Rubin DB. Multiple imputations in sample surveys – a
phenomenological Baysian approach to nonresponse. In: JSM
Proceedings, Survery ResearchMethods Section. Alexandria, VA:
American Statistical Association; 1978. p. 20-28.

32. Meinshausen N, Buehlmann P. High-dimensional graphs and
variable selection with the Lasso. Ann Stat. 2006;34:1436-62.
DOI: 10.1214/009053606000000281

33. Tibshirani R. Regression shrinkage and selection via the lasso.
J R Stat Soc. 1996;58:267-88.

34. Stewart DW, Shamdasani PN. Focus groups: theory and practice.
1st ed. Los Angeles u.a.: Sage; 1990.

35. Karlsson G. Psychological Qualitative research from a
phenomenological perspective. 2nd ed. Stockholm: Almquist &
Wiskell; 1995.

36. Sandelowski M. What's in a name? Qualitative description
revisited. Res Nurs Health. 2010 Feb;33(1):77-84. DOI:
10.1002/nur.20362

37. Webb C, Kevern J. Focus groups as a researchmethod: a critique
of some aspects of their use in nursing research. J Adv Nurs.
2001 Mar;33(6):798-805. DOI: 10.1046/j.1365-
2648.2001.01720.x

38. Fischer U, Bartoszek G, Müller M, Strobl R, Meyer G, Grill E.
Patients' view on health-related aspects of functioning and
disability of joint contractures: a qualitative interview study based
on the International Classification of Functioning, Disability and
Health (ICF). Disabil Rehabil. 2014;36(26):2225-32. DOI:
10.3109/09638288.2014.899634

39. Sandelowski M. Whatever happened to qualitative description?
Res Nurs Health. 2000 Aug;23(4):334-40. DOI: 10.1002/1098-
240X(200008)23:4<334::AID-NUR9>3.0.CO;2-G

40. Linstone HA, Turoff M. The Delphi method: techniques and
applications. Reading, MA: Addison-Wesley; 1975.

41. Paliwoda SJ. Predicting the future using Delphi. ManageDecision.
1983;21(1):31-8. DOI: 10.1108/eb001309

7/8GMS German Medical Science 2015, Vol. 13, ISSN 1612-3174

Müller et al.: Developing and piloting a multifactorial intervention ...

http://www.cochrane-handbook.org
http://www.cochrane-handbook.org


42. Billingham SA, Whitehead AL, Julious SA. An audit of sample
sizes for pilot and feasibility trials being undertaken in the United
Kingdom registered in the United Kingdom Clinical Research
Network database. BMCMed Res Methodol. 2013;13:104. DOI:
10.1186/1471-2288-13-104

43. Rasch G. Probabilistic models for some intelligence and
attainment tests. Chicago, IL: University of Chicago Press; 1980.

44. Mahoney FI, Barthel DW. Functional evaluation: the barthel index.
Md State Med J. 1965 Feb;14:61-5. DOI: 10.1016/0022-
3956(75)90026-6

45. Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A
practical method for grading the cognitive state of patients for
the clinician. J Psychiatr Res. 1975 Nov;12(3):189-98. DOI:
10.1016/0022-3956(75)90026-6

46. Chaudhry S, Jin L, Meltzer D. Use of a self-report-generated
Charlson Comorbidity Index for predicting mortality. Med Care.
2005 Jun;43(6):607-15. DOI:
10.1097/01.mlr.0000163658.65008.ec

47. Grant A, Treweek S, Dreischulte T, Foy R, Guthrie B. Process
evaluations for cluster-randomised trials of complex interventions:
a proposed framework for design and reporting. Trials.
2013;14:15. DOI: 10.1186/1745-6215-14-15

48. Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock
P, Spiegelhalter D, Tyrer P. Framework for design and evaluation
of complex interventions to improve health. BMJ. 2000
Sep;321(7262):694-6. DOI: 10.1136/bmj.321.7262.694

49. Möhler R, Richter T, Köpke S, Meyer G. Interventions for
preventing and reducing the use of physical restraints in long-
term geriatric care. Cochrane Database Syst Rev.
2011;(2):CD007546. DOI: 10.1002/14651858.CD007546.pub2

50. Hillman K, Chen J, CretikosM, Bellomo R, Brown D, Doig G, Finfer
S, Flabouris A, . Introduction of the medical emergency team
(MET) system: a cluster-randomised controlled trial. Lancet. 2005
Jun 18-24;365(9477):2091-7. DOI: 10.1016/S0140-
6736(05)66733-5

51. Möhler R, Bartoszek G, Köpke S, Meyer G. Proposed criteria for
reporting the development and evaluation of complex
interventions in healthcare (CReDECI): guideline development.
Int J Nurs Stud. 2012 Jan;49(1):40-6. DOI:
10.1016/j.ijnurstu.2011.08.003

Corresponding author:
Dr. Martin Müller, MPH
Institut für Medizinische Informationsverarbeitung,
Biometrie und Epidemiologie,
Ludwig-Maximilians-UniversitätMünchen,Marchioininistr.
17, 81377 München, Germany, Phone:+49 (0)89
218078219
martin.mueller@med.uni-muenchen.de

Please cite as
Müller M, Bartoszek G, Beutner K, Klingshirn H, Saal S, Stephan AJ,
Strobl R, Grill E, Meyer G. Developing and piloting a multifactorial
intervention to address participation and quality of life in nursing home
residents with joint contractures (JointConImprove): study protocol. GMS
Ger Med Sci. 2015;13:Doc13.
DOI: 10.3205/000217, URN: urn:nbn:de:0183-0002177

This article is freely available from
http://www.egms.de/en/journals/gms/2015-13/000217.shtml

Received: 2015-01-16
Revised: 2015-07-07
Published: 2015-07-15

Copyright
©2015 Müller et al. This is an Open Access article distributed under
the terms of the Creative Commons Attribution 4.0 License. See license
information at http://creativecommons.org/licenses/by/4.0/.

8/8GMS German Medical Science 2015, Vol. 13, ISSN 1612-3174

Müller et al.: Developing and piloting a multifactorial intervention ...


