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1. Zusammenfassung

Diese Dissertation beinhaltet die Forschungsergebnisse mehrerer Studien, die die 

methodischen Grundlagen und Voraussetzungen für informierte Entscheidungen 

definieren und komplexe Interventionen, wie z.B. evidenzbasierte 

Gesundheitsinformationen (EBGI) und Schulungsprogramme, in der 

zahnmedizinischen Versorgung überprüfen. Alle Studien sind in begutachteten 

Zeitschriften veröffentlicht. 

Das Ziel der ersten Arbeit ist es, die Kriterien für EBGI aus der internationalen 

Literatur zu erfassen und die Evidenz für die identifizierten Kriterien darzustellen. 

Insgesamt wurden 13 Kriterien identifiziert. 

Die zweite Arbeit präsentiert eine Erhebung zur Qualität von Telefonberatungen zu 

ausgewählten Gesundheitsthemen durch verdeckte Klienten. Die Analyse zeigt, 

dass die derzeit vermittelten Informationen nicht den Kriterien für EBGI 

entsprechen. 

Die dritte Arbeit stellt die Ergebnisse einer randomisiert-kontrollierten Studie (RCT) 

dar, die die Effekte eines Informationsflyers zur HPV-Impfung, der mit 

Risikoinformationen ergänzt wurde, mit einem Standardflyer hinsichtlich des 

Risikowissens vergleicht. Die Teilnehmerinnen, die den Flyer mit 

Risikoinformationen erhielten, gaben häufiger korrekte Antworten im Vergleich zu 

Teilnehmerinnen mit der Standardinformation. 

Der vierte Artikel gibt Einblick in die Methodik der Entwicklung einer 

evidenzbasierten Leitlinie für EBGI. Außerdem werden die Ergebnisse einer 

qualitativen Studie, die die Kompetenzen von Gesundheitsinformationserstellern 

explorierte, berichtet. Die Ergebnisse weisen auf einen Schulungsbedarf hin, da die 

Kompetenzen zu den Methoden der Evidenzbasierten Medizin (EbM) und EBGI 

sehr unterschiedlich ausgeprägt sind. 

Das Ziel der fünften Arbeit ist es aufzuzeigen, welche edukativen Interventionen in 

einem definierten Zeitraum von drei Jahren in RCTs untersucht wurden. Die 

Ergebnisse zeigen, dass nur wenige RCTs zu edukativen Interventionen, 
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insbesondere in Deutschland, durchgeführt wurden und weisen auf den dringenden 

Bedarf an methodisch hochwertigen Studien mit ausreichender Power hin. 

Der sechste Artikel stellt das Studienprotokoll für eine systematische 

Übersichtsarbeit zur Wirksamkeit von Schulungsprogrammen für Pflegende oder 

Bewohner von Alten- und Pflegeheimen zur Erhaltung der Mundgesundheit der 

Bewohner dar. Die Methodik folgt dem Handbuch für systematische 

Übersichtsarbeiten der Cochrane Collaboration und nutzt die Criteria for Reporting 

the Development and Evaluation of Complex Interventions in healthcare 

(CReDECI). 

Der letzte Artikel präsentiert die Ergebnisse der systematischen Übersichtsarbeit. 

Wichtige bewohnerbezogene Endpunkte, wie mundgesundheitsbezogene 

Lebensqualität oder unerwünschte Ereignisse, wurden nicht untersucht. Die 

identifizierten Studien zeigen keinen Nutzen der Schulungen hinsichtlich der 

untersuchten Parameter zur Zahngesundheit. Angaben zur Entwicklung und 

Evaluation der komplexen Interventionen wurden unzureichend berichtet. Die 

Ergebnisse erlauben daher keine Schlussfolgerungen hinsichtlich der 

Implementierung der Schulungsprogramme. 

Zusammenfassend lässt sich sagen, dass diese Dissertation wesentlich zur 

Implementierung von informierten Entscheidungen sowohl auf der Ebene der 

Patienten als auch der Ebene des Gesundheitssystems beiträgt. 
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2. Abstract

This dissertation comprises the research results of several original studies, which 

define the methodological principles and requirements for informed choices, and 

assesses complex interventions such as evidence-based health information and 

educational programmes in dental care. All studies have been published in peer-

reviewed journals. 

The objective of the first article is to survey criteria for evidence-based health 

information from the international literature and to compile the evidence for the 

identified criteria. In total 13 criteria have been identified. 

The second article presents a survey on the quality of telephone consultations on 

selected health topics using inquiries by hidden clients. The analysis shows that 

currently provided information does not meet the criteria for evidence-based health 

information. 

The third article shows the results of a randomised controlled trial (RCT) comparing 

the effects of an information leaflet on HPV vaccination supplemented with risk 

information with a standard leaflet on risk knowledge. Risk information recipients 

were more likely to give correct answers compared to standard information 

recipients.  

The fourth article highlights the methodology of the development process of an 

evidence-based guideline on evidence-based health information. Furthermore, the 

results of a qualitative study exploring the competences of health information 

developers are reported. The results indicate a need for training as the levels of 

competences regarding the methods of evidence-based medicine and health 

information vary substantially. 

The objective of the fifth article is to survey which educational interventions have 

been evaluated in RCTs during a defined period of three years. The results show 

that only very few RCTs have been conducted, especially in Germany, and highlight 

an urgent need for adequately powered high-quality studies.  
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The sixth article comprises the study protocol for a systematic review on the effects 

of oral health educational interventions for nursing home staff or residents to 

maintain oral health of nursing home residents. The methodology follows the 

Cochrane Handbook for Systematic Reviews of Interventions and the Criteria for 

Reporting the Development and Evaluation of Complex Interventions in healthcare 

(CReDECI). 

The last article shows the results of the systematic review. Important resident-

related outcomes such as oral health-related quality of life or adverse events have 

not been assessed. Eligible studies do not provide evidence on the effectiveness of 

educational interventions on any measure of residents’ oral health. Details of the 

development and evaluation of the complex interventions have been insufficiently 

reported. Therefore, results do not allow to draw conclusions regarding the 

implementation of such interventions.   

In sum, this dissertation substantially contributes to the implementation of informed 

choices on the patient level as well as on the level of the health care system.  
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3. Einleitung

Informierte Entscheidungen sind spätestens mit dem 2013 in Kraft getretenen 

Patientenrechtegesetz [1] verbürgtes Recht. Das Modell der informierten 

Entscheidung sieht vor, dass der Entscheidungsträger (Patient/Bürger) über 

adäquates Wissen verfügt und seine Entscheidung bzw. sein Handeln in 

Übereinstimmung mit seinen Werten und Präferenzen steht [2]. Zur Erreichung 

dieses Zieles gelten evidenzbasierte Informationen als Voraussetzung und der 

gemeinsame Entscheidungsprozess (shared decision-making [3]) zwischen Arzt 

und Patient in der zahnärztlichen Praxis seit Jahren als Grundpfeiler [4]. Die 

Grundlage für Entscheidungen auf anderen Systemebenen sollte auch 

evidenzbasiert sein, um eine gute Versorgung zu gewährleisten. Es bedarf daher 

sowohl einer qualitativ hochwertigen Methodik zur Generierung der Inhalte als auch 

evidenzbasierter Formate, um diese Inhalte für unterschiedliche Zielgruppen 

nutzbar zu machen. So könnte evidenzbasiertes Entscheiden und Handeln in der 

(zahn-)medizinischen Versorgung langfristig befördert und etabliert werden. 

Gesundheitsinformationen und Schulungsprogramme, die als komplexe 

Interventionen gelten, gehören zu diesen Formaten und werden mit 

unterschiedlichen Zielsetzungen in der Gesundheitsversorgung eingesetzt. Sie 

vermitteln zumeist gesundheits- bzw. krankheitsrelevantes (Fakten-)Wissen, das in 

Handlung umgesetzt werden soll. Für die Entwicklung und Evaluation komplexer 

Interventionen definiert der Leitfaden des United Kingdom Medical Research 

Council (UK MRC) das methodische Vorgehen [5]. 
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4. Zielsetzung und Problemstellung der Arbeit

Die vorliegende Arbeit zeigt auf, wie wissenschaftliche Evidenz generiert und 

präsentiert werden sollte, um evidenzbasierte und informierte Entscheidungen auf 

unterschiedlichen Ebenen des Gesundheitssystems zu fördern. An Beispielen 

versorgungsrelevanter Themen der Zahnmedizin wird die Methodik zur Erstellung 

der komplexen Interventionen Gesundheitsinformation und Schulungsprogramm 

kritisch reflektiert und vorhandene Angebote werden auf Einhaltung der definierten 

wissenschaftlichen Standards und Evidenzbasierung überprüft. 

5. Synopsis

Im Rahmen der ersten Arbeit wurde ein bestehender Katalog zur Beschreibung 

der Kriterien evidenzbasierter Patienten-/Gesundheitsinformationen auf Grundlage 

systematischer Literaturrecherchen erweitert und die vorhandene Evidenz zu den 

jeweiligen Kriterien in Form einer Übersichtsarbeit zusammengefasst [6]. Sie kann 

die Ersteller von EBGI-Angeboten im Entwicklungsprozess unterstützen bzw. 

ermöglicht die Überprüfung von Informationen. 

Die Definition der relevanten inhaltlichen Komponenten, Darstellungsformate und 

methodischen Anforderungen an den Erstellungsprozess einer EBGI sind ein 

erster notwendiger Schritt, wenn informierte Entscheidungen der Patienten1 und 

Bürger ermöglicht werden sollen. Die ethisch und wissenschaftlich begründeten 

Kriterien müssen allerdings auch Eingang in die Praxis finden und der Nachweis 

erbracht werden, dass die Einhaltung sich positiv auf die Versorgungsqualität 

auswirkt. Diese beiden Punkte wurden in zwei weiteren Arbeiten fokussiert [7, 8]. 

So wurde die Qualität von Telefonberatungen in einem nationalen Survey mit 

verdeckten Klienten zu den zahnmedizinischen Themen Fissurenversiegelung, 

Professionelle Zahnreinigung, Quecksilberausleitung und drei weiteren 

medizinischen Fragestellungen überprüft [7]. In einer randomisiert-kontrollierten 

Studie (RCT) wurde ein Flyer zur HPV-Impfung, der um numerische Informationen 

1 Zur besseren Lesbarkeit dieser Arbeit schließt der Plural die feminine und maskuline Form
gleichermaßen ein. 
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zur Nutzen-Schaden-Bewertung ergänzt wurde, gegen eine Standardinformation 

im Hinblick auf ein verbessertes Risikowissen bei Schülerinnen getestet [8]. 

Da die Kriterien für EBGI trotz Bestrebungen und Initiativen der Politik und der 

Wissenschaft [9-14] in der Praxis kaum genutzt werden oder wenig bekannt sind, 

wurde die Entwicklung einer evidenzbasierten Leitlinie zur Erstellung von EBGI 

initiiert [15]. Leitlinien sind mit ihren klaren Handlungsempfehlungen wesentliche 

Instrumente zur Förderung von Qualität in der (zahn-)medizinischen Versorgung. 

Die vierte Arbeit gibt anhand zweier exemplarischer Fragestellungen zur 

graphischen Darstellung von Gesundheitsinformationen Einblick in die Methodik 

der Entwicklung der Leitlinie. Sie präsentiert zudem die Ergebnisse einer 

explorativen Studie zu den Kompetenzen von Erstellern, die die Entwicklung eines 

Schulungsprogrammes für Leitliniennutzer informiert [16]. 

In der Versorgung werden Schulungsprogramme auf den verschiedenen 

Systemebenen für diverse Zielgruppen eingesetzt. Schulungsprogramme und 

andere edukative Interventionen werden als komplexe Interventionen betrachtet, 

bei denen die Überprüfung der Wirksamkeit methodisch anspruchsvoll, aber 

möglich ist. Um evidenzbasiert über die Implementierung dieser Interventionen 

entscheiden zu können, sind sowohl Informationen über den Entwicklungsprozess 

als auch den Evaluationsstand relevant.  

Die fünfte Arbeit untersucht, welche edukativen Interventionen international in der 

Aus-, Fort- und Weiterbildung in RCTs auf ihre Wirksamkeit evaluiert wurden. Die 

systematischen Literaturrecherchen schlossen als Zielgruppen Kinder, Schüler, 

Studierende und Berufstätige ein, während Patientenschulungen ausgeschlossen 

wurden [17].  

An dem versorgungsrelevanten Thema Mundgesundheit von Alten- und 

Pflegeheimbewohnern sollte exemplarisch gezeigt werden, ob 

Schulungsprogramme für Pflegende und Bewohner wirksam sind und die 

relevanten Informationen für eine Implementierungsentscheidung vorliegen [18]. 

Die etablierte Methodik der Cochrane Collaboration wurde daher um die 

Anwendung der Criteria for Reporting the Development and Evaluation of 

Complex Interventions in healthcare (CReDECI) ergänzt [19]. 
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In einer abschließenden Betrachtung gilt es, die Ergebnisse der einzelnen 

Arbeiten in Hinblick auf deren Bedeutung für die informierte Entscheidung zu 

diskutieren. 
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What constitutes evidence-based patient information? Overview of discussed
criteria

Martina Bunge *, Ingrid Mühlhauser, Anke Steckelberg

University of Hamburg, Unit of Health Sciences and Education, Hamburg, Germany

1. Introduction

Evidence-based patient information (EBPI) can play an impor-
tant part in supplementing and reinforcing information provided
by clinicians within consultations. EBPI can also be used outside
consultations especially for subjects where consultations do not
necessarily occur, e.g. information on screening procedures.

Most patients want more information and a greater share in
decision-making, though, proportion of people wanting active
involvement varies within and between countries [1,2] or medical
conditions [3]. In a survey in eight European countries 51% of the
sample opted for the shared decision-making model, whereas 23%
said that the patient should decide and 26% assigned the role of
main decision-maker to the doctor [4].

Evidence-based patient information is a prerequisite for informed
choice. Evidence-based patient choice intends to incorporate science
and rigour of evidence-based medicine with the personal values of
consumers and patients. The information has to be easy to
understand and should give information on the benefits and harms

of treatment options, diagnostic or screening procedures. Patients
and consumers have the (ethical) right to get such information.

Decision aids facilitate patient involvement in decision-making
and improve decision quality. Furthermore, decision aids show
promise to prevent over- or underuse of medical interventions [5].

Despite various initiatives to improve the quality and availabil-
ity of health information, the information needs of patients and the
public are not adequately met yet. Health professionals tend to
overestimate the amount of provided information [6]. In addition,
there are concerns about the quality and usefulness of much
printed and electronic consumer health information [7,8]. Recent
studies have shown that decision aids are frequently not evidence-
based even though they might be labelled as evidence-based [9].

There is as yet little discussion as to what can be expected of
EBPI. It is important to define what basically comprises EBPI and
how the information should be presented. In addition, the special
needs of the target groups have to be considered in the
development process of EBPI.

Steckelberg et al. [10] provided an overview of criteria for EBPI,
which is available in German language only. Trevena et al.
conducted a systematic review on communicating with patients
about evidence [11].

This article provides an update and extension of our previous
work [10]. It intends to support developers of EBPI, and might be
helpful for consumers who want to judge the quality of existing EBPI.

Patient Education and Counseling 78 (2010) 316–328
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The main objectives of this overview were to identify categories
for EBPI and to survey the underlying evidence for each criterion.

2. Methods

The methods consist of two predefined phases: phase 1: update
of the pool of categories for EBPI and phase 2: identification of the
evidence of categories and criteria.

2.1. Phase 1

A primary systematic search was conducted to identify all criteria
for EBPI to revise the pool of categories. The search in the Cochrane
database of systematic reviews, PubMed, PsycINFO, PSYNDEX and
the Education Research Information Center (ERIC) was limited to
systematic reviews and reviews published in English or German for
the period from November 1, 2004 to February 28, 2009.

2.2. Phase 2

Criteria are described for considering studies to identify the
evidence of categories and criteria.

2.2.1. Types of studies
Systematic reviews and randomized-controlled trials (RCTs)

published in English or German.
Studies with less than 40 participants were excluded. Sample

sizes of studies on categories of EBPI are often rather small. Since
validity of such studies is limited, we decided to only include
studies with at least 40 participants in order to not exclude too
many studies.

2.2.2. Types of interventions
The interventions consist of the different categories. Categories

with examples are: content of information and meta-information
(e.g. benefit and harm of the intervention), quality of evidence
(QOE) (e.g. symbols for presentation of QOE), patient-oriented
outcome measures (e.g. mortality, quality of life), presentation of
numerical data (e.g. absolute risk reduction (ARR), number needed
to treat (NNT)), verbal presentation of risks (e.g. verbal descriptors,
i.e. common or rare risk of side effects), diagrams, graphics and
charts (e.g. bar chart, pie chart), loss- and gain-framing, pictures
and drawings (e.g. line-drawings, cartoons), patient narratives (e.g.
use of personal stories to present evidence, symptoms or diseases),
cultural aspects (e.g. content of pictures), layout (e.g. font style and
size, bolded headings), language (e.g. plain language, mother-
tongue), development process (e.g. involvement of patients,
consumers in EBPI development process).

We considered studies which tested the interventions in
printed, web-based and audiovisual information material, exclud-
ing verbal only communication and educational programs.

2.2.3. Types of outcome measures
Outcome measures focusing on cognition were included:

knowledge, comprehension, understanding, recall, risk perception,
and readability.

Studies that only measured affective, behavioral, economic, or
health status outcomes were excluded. If studies assessed
different outcomes, only the cognitive ones were considered.
The development process was not restricted to the defined
outcome measures.

2.2.4. Search methods for identification of studies
A systematic literature search was undertaken to identify

evidence for each category. Two authors (MB and AS) searched the
Cochrane database of systematic reviews, PubMed, PsycINFO,

PSYNDEX and ERIC (from November 1, 2004 to February 28, 2009).
The search strategies were developed from the first publication of
this review [10]. Search terms for the new categories were added
without limits of dates of publication.

Search strategies were tailored to the relevant databases using
medical subject headings (MeSH) and keywords (Box 1).

The titles and abstracts of all articles were screened by two
investigators (MB and AS). Full articles were examined if the
abstract met the inclusion criteria. Reference lists were screened.

Disagreements were solved by discussion (Box 1).

2.2.5. Critical appraisal, data extraction and analysis
We extracted key information from all included publications.

Extracted data included sample size, participants, interventions,
controls and outcome measures. The quality of the included
studies was assessed using the SIGN-checklist for systematic
reviews [12] and the EPOC-checklist for RCTs [13].

Two authors (MB and AS) assessed the quality and analyzed all
papers. Differences in assessment of publications were solved by
discussion.

Due to heterogeneity of interventions, study participants and
healthcare settings descriptive data analysis was carried out.

3. Results

3.1. Phase 1: Pool of categories

The existing pool of categories was enlarged and specified.
The final pool contains the following categories:

1. Content of information and meta-information.
2. Quality of evidence.
3. Patient-oriented outcome measures.
4. Presentation of numerical data.
5. Verbal presentation of risks.
6. Diagrams, graphics and charts.
7. Loss- and gain-framing.
8. Pictures and drawings.
9. Patient narratives.

10. Cultural aspects.
11. Layout.
12. Language.
13. Development process.

Box 1. Search terms.

Symbols; numbers; letters; visual display; graph*; chart*; pictogr*; ARR; RRR;
NNT; diagram; Patient Participation [MeSH]; Probability Theory [MeSH]; Risk
Assessment [MeSH]; Data Display [MeSH]; Sensitivity and Specificity [MeSH];
Communication [MeSH]; Communication Barriers [MeSH]; Persuasive Commu-
nication [MeSH]; Comprehension [MeSH]; Language Tests [MeSH]; Health
Knowledge, Attitudes, Practice [MeSH]; Information Services/standards [MeSH];
Information Services/statistics and numerical data [MeSH]; Quality Assurance,
Health Care/standards [MeSH]; Biomedical Research/standards [MeSH]; Cultural
Competency [MeSH]; Cultural Characteristics [MeSH]; Consumer Participation
[MeSH]; Personal Narratives [Publication Type]; Anecdotes as Topic [MeSH];
patient participation; risk assessment; sensitivity; specificity; communication
AND barriers; persuasive communication; comprehension; plain language; non
patronizing AND language; language AND measurement; language AND
assessment; readability; cultural characteristics; cultur* AND compet*; con-
sumer participation; personal narratives; narratives; testimonial*; narration;
framing AND data; risk communication; involve*; Patient Education as Topic
[MeSH]; Patient Education Handout [Publication Type]; Health Education/
methods [MeSH]; Communications Media [MeSH]; Teaching Materials [MeSH];
Information Dissemination [MeSH]; Consumer Health Information [MeSH];
Decision Support Systems, Clinical [MeSH]; Evidence-Based Medicine [MeSH];
patient education; health education; teaching materials; consumer health
information; decision support systems; evidence-based medicine.
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3.2. Phase 2: Study selection

Three systematic reviews and 24 randomized-controlled studies
met the inclusion criteria and were included. One additional review
was included after reference tracking. See flow diagram Fig. 1.

3.3. Descriptions of studies

The characteristics and outcomes of included studies are shown
in Table 1. Excluded studies with reasons for exclusion are shown
in Table 2.

Fig. 1. Flow diagram of study selection (phase 2).

Table 1
Characteristics of included studies.

Study Methods Participants Intervention Outcome

Akl et al. [27] Randomized-
controlled trial

84 participants of a community
health education program
(mean age: 59.6 years), USA

Symbols compared to numbers and letters for the
representation of strength of recommendation
(SOR) and quality of evidence (QOE)

Understanding

Almashat et al. [30] Randomized-
controlled trial

102 students (mean age:
19.7 years), USA

Vignettes and a debiasing questionnaire compared
to vignettes with control questionnaire

Framing effect

Austin et al. [49] Randomized-
controlled trial

101 emergency department
patients with lacerations
(mean age: not reported), USA

Comparison of discharge instructions with or
without illustrations

Comprehension

Braun et al. [66] Randomized-
controlled trial

86 students and non-students
(mean age: 32.7 years), Germany

3 versions of package inserts that varied with
regard to the personal nouns used (a generic
masculine version and two gender-neutral ones)

Recall

Brotherstone
et al. [52]

Randomized-
controlled trial

318 participants (aged 60–64),
United Kingdom

Written information leaflet with illustrations
compared to a written (standard) information
on bowel cancer and screening procedure

Understanding

Delp and Jones [50] Randomized-
controlled trial

234 emergency department patients
with lacerations or parents/guardians
of children with lacerations (mean
age: 20.6 years), Michigan/USA

Wound care instruction sheet with cartoon
illustrations compared to wound care
instruction sheet without cartoon illustrations

Comprehension

Edwards et al. [29] Systematic review People facing real life decisions
about whether to undergo
screening

Personalised risk information (oral, written,
video or electronic media) compared to
generalised risk communication interventions

Knowledge of
risk, accurate
risk perception

Edwards et al. [28] Systematic review People attending consultations for
themselves or their children or
using materials communicating risk

Risk communication interventions Knowledge,
risk perception
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Table 1 (Continued )

Study Methods Participants Intervention Outcome

Ghosh et al. [44] Randomized-
controlled trial

150 women at increased risk
for breast cancer (mean age:
60.2 years), 88% white, 70%
some college education,
Minnesota/USA

Risk presentation (probability) with a bar graph
alone compared to a bar graph with frequency
format diagram. Each patient’s 5-year risk
estimate of invasive breast cancer was
calculated using the Gail model

Risk perception

Hawley et al. [45] Randomized-
controlled trial

2412 internet user (mean age:
49 years), 82% white, well
educated, USA

Comparison between different graphs (pie
chart, bar graph, pictograph, sparkplug, clock
graph, table) for presentation of treatment
risk and benefit information

Verbatim and
gist knowledge

Knapp et al. [53] Randomized-
controlled trial

67 primary care patients (mean
age: 79.3 years), United Kingdom

Full-sized pictograms (9!9 cm) compared
to smaller pictograms (3!3 cm)

Interpretation
of pictograms

Kools et al. [54] Randomized-
controlled trial

99 participants (aged 20–60 years),
Netherlands

Instructions for asthma devices with line-
drawings and captions compared to original
instructions

Recall

Kools et al. [68] Randomized-
controlled trial

46 students (mean age: 19 years)
(1st-year undergraduates), Netherlands

12-pages text with graphic organizers (on
the top of each page) compared to a
standard text about asthma

Comprehension

Leiner et al. [55] Randomized-
controlled trial

206 parents/caretakers of paediatric
patients receiving polio vaccines
(mean age: not reported), Texas/USA

Vaccine information video (animated
cartoon) compared to a printed vaccine
information sheet (VIS)

Knowledge

Mansoor and
Dowse [51]

Randomized-
controlled trial

120 HIV-positive out-patients (aged
26-40), English or isiXhosa-speaking,
black, no antiretroviral therapy on
chronic co-trimoxazole therapy,
South Africa

A simple, shorter patient information
leaflet incorporating pictograms and
text compared to a standard PIL (longer,
more complex, no pictures) on
co-trimoxazole therapy

Knowledge

Mazor et al. [57] Randomized-
controlled trial

600 (317) patients with
anticoagulant therapy (mean
age: not reported), Massachusetts/USA

3 video versions (narrative evidence,
statistical evidence and combination
of narrative and statistical evidence)
compared to usual-care (control)

Knowledge

McDonald et al. [58] Randomized-
controlled trial

113 community-dwelling adult
women (mean age: 42.6 years),
English or Spanish-speaking,
Connecticut/USA

Pamphlets with educational format
(storytelling/narrative vs. factual). All
versions use pictures

Knowledge

Murphy et al. [56] Randomized-
controlled trial

187 adolescents at risk of HIV/
AIDS (aged 15–19 years), USA

Simplification of the HIVNET prototype
(simplified text with illustrations) compared
to the standard version. Reading grade
level was simplified from 8.4 to 5.1

Comprehension,
recall

Muscatello
et al. [46]

Randomized-
controlled trial

543 participants (mean age: not
reported), New South Wales/Australia

12 modified (one or more changes)
graphs compared to the original graphs

Comprehension

Nilsen et al. [70] Systematic review Healthcare consumers (or
professionals) involved in
decisions about health care

Ways of involving consumers to
participate in patient information
material (printed, audio-visual and
electronic information that is intended
to help patients to make informed
decisions about healthcare) compared
to no consumer involvement or
different methods of involvement

Knowledge

Sansgiry et al. [67] Randomized-
controlled trial

225 Spanish-speaking consumers
of over-the-counter (OCT) medications
(mean age: 38.9 years), Texas/USA

A bilingual (English and Spanish)
OCT-patient information leaflet
compared to the old label version
and the new FDA label format

Knowledge

Sudore et al. [65] Randomized-
controlled trial

205 English and Spanish-speaking
people (aged >50), California/USA

A redesigned advance directive (5th grade
reading level, >14 point font, graphics)
compared to a standard advance directive
(12th grade reading level, 12 point font)

Knowledge

Trevena et al. [11] Review Patients making healthcare
decisions

Different presentation formats/methods
(numeric, absolute risk reduction,
relative risk reduction, graphical,
pictures and text words) compared to
no method or each other

Understanding,
knowledge,
comprehension

Walker et al. [69] Randomized-
controlled trial

363 participants with rheumatoid
arthritis (mean age: 62 years)

Arthritis Research Campaign (ARC)
booklet with a mind map compared
to the standard ARC booklet

Knowledge

Yates and Pena [64] Randomized-
controlled trial

200 adult emergency medicine
patients with head injuries (aged:
38–48 years), New Zealand

A short, simplified head injury
advice sheet compared to a
standard sheet

Comprehension

Zikmund-
Fisher et al. [43]

Randomized-
controlled trial

1704 internet users (mean age:
50 years), USA

Survival curves (5 or 15 years) compared
to mortality curves (5 or 15 years)

Comprehension

Zikmund-
Fisher et al. [31]

Randomized-
controlled trial

1393 internet users (mean
age: 49 years)

Comparison of different communication
formats: risk presentation with text alone,
text with pictograph, total risk and
incremental risk

Perceived
likelihood

Zikmund-
Fisher et al. [32]

Randomized-
controlled trial

659 women with risk of breast
cancer >1.66% estimated by
the Gail model (mean age:
59 years), USA

Comparison of different presentation formats
for risks of side effects: pictograph vs. numeric
text, total vs. incremental risk, 100 vs.
1000 persons as denominators

Risk perception,
gist knowledge
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3.4. Risk of bias in included studies

Critical appraisal of systematic reviews showed high quality.
Results of critical appraisal of RCTs are shown in Table 3.

3.5. Evidence of categories

3.5.1. Category: Content of information and meta-information
The ethical guidelines of the General Medical Council (GMC)

define principles for the content of EBPI [25]. The guidelines
describe how patients have to be informed before therapeutic,
diagnostic or screening interventions.

Patients have to be informed about the purpose of the
intervention, uncertainties about diagnosis and prognosis, and
the options for treating or managing the condition, including the
option not to treat. Furthermore, they must be given the
probabilities of potential benefits, risks, likelihood of success or
failure, side effects, and false-positive/false-negative results.

In addition, it is demanded to consider criteria of transpar-
ency, so-called meta-information [7], which supplemented the
GMC criteria. Information should be given about the authors,
sponsoring, financial dependencies, aim of the publication,
sources of information, publication date of the information itself
and also about the background information, references for
further information and additional support or patient organiza-
tions.

3.5.2. Category: Quality of evidence
Patients prefer information which is given with an honest

assessment of whether or not interventions are known to be
effective [26].

A large number of taxonomies are used to rate quality of an
individual study and the strength of recommendation if based on a
body of evidence. However, the diversity of these scales rather
confuses than enhances perception.

One randomized-controlled study was included [27]. Akl et al.
[27] evaluated health care consumers’ understanding and
preferences for symbols vs. numbers and letters for the
representation of strength of recommendation (SOR) and QOE.
Understanding was measured with correct interpretations of the
used grading formats. In addition, they evaluated health care
consumers interest in receiving information about the SOR and
the QOE using a seven-point Likert scale ("3 ‘‘strongly disagree’’
to +3 ‘‘strongly agree’’). Participants expressed a strong preference
to be informed about the QOE (mean Likert scale rating = +2.50;
95% CI, 2.26–2.73).

Symbols were superior to numbers for the presentation of the
SOR (understanding: 74% vs. 14%), but were not preferred by the
participants due to the grading system which is well known by
American students. Understanding was high for symbols and
letters for the presentation of the QOE (91% vs. 95%).

The standardization of systems of grading the QOE and SOR
should be supported. There is a need to balance simplicity and
clarity. However, the meaning of the presentation type must
possibly be learned by the intended audience.

Until then developers of EBPI should ensure that a clear
explanation is readily available for the presentation which is used.

3.5.3. Category: Patient-oriented outcome measures
Patients should be informed about two key factors when

weighing new information about the effectiveness of a treatment:
the quality of the evidence supporting its use and whether the
evidence focuses on patient-oriented outcomes or disease-orient-
ed outcomes.

No study was found which evaluated the impact of patient-
oriented outcomes in patient information material.

Missing evidence for patient-oriented outcomes should be
communicated, if patient-oriented outcomes were not considered.

3.5.4. Category: Presentation of numerical data
The way numerical data is presented, the framing of data,

affects understanding and decision-making. This category com-
prises various aspects like presentation of risks, results and
diagnostic tests.

Two systematic reviews [28,29], three randomized-controlled
trials [30–32] and one review [11] were included.

Edwards et al. [28] reviewed existing literature on risk
communication in genetics and described the effects on key
outcomes for clients. As a result risk communication interventions
achieve some benefits for consumers on cognitive outcomes, e.g.
knowledge and risk perception, but counselling and psychosocial
interventions appeared to be more effective.

Edwards et al. [29] reviewed the literature to assess the
effects of different types of personalised risk communication
about screening tests. In three studies the interventions showed
a trend towards more accurate risk perception (fixed effects OR
1.46 (95% CI, 1.13–1.88)). Three other trials with heterogeneous
outcome measures showed improvements in knowledge with
personalised interventions. But there was insufficient data from
the included studies to report odds ratios on knowledge. There is
little evidence that personalised risk communication (whether
written, spoken or visually presented) promotes or achieves
their effects by enhancing informed decision-making in con-
sumers.

Almashat et al. [30] studied the use of a debiasing questionnaire
to prevent the framing effect for young adults on hypothetical
decisions. The participants read a set of three medical treatment
vignettes that presented information (i.e. mortality vs. survival
frame) in terms of different outcome probabilities (i.e. cumulative
probability, interval probability, life expectancy) under either
debiasing or control conditions. The debiasing technique involved
participants listing advantages and disadvantages of each treat-
ment prior to decision-making. The control group was given a
questionnaire with questions regarding stress, dental hygiene, and
physical fitness. The participants had to choose a treatment option
after answering one of the questionnaires.

The framing effect was demonstrated in the control group in
two of the three vignettes. The debiasing group successfully
avoided the framing effect for both vignettes; e.g. the cumulative
probability vignette, control participants were more likely to select
the risky choice in the survival frame (OR 7.64) and less likely to
select the risky choice in the mortality frame (OR 0.30). In the
intervention group, the odds ratio for selecting the risky choice was
0.60 (95% CI, 0.34–1.08) for the mortality frame, and 1.69 (95% CI,
0.90–3.18) for the survival frame.

A debiasing questionnaire may be a helpful aid for patients and
consumers to concentrate on given information. On the other hand

Table 2
Excluded studies.

Study Reason for exclusion

Boer et al. [14] Advertising of health products
Braun et al. [15] Intervention: complex intervention
Dowse and Ehlers [16] Primary study aim adherence
Fagerlin et al. [17] Does not address study question
Fuchs and Hippius [18] Intervention: complex intervention
Hinshaw et al. [19] Pilot study
Hoffmann et al. [20] Intervention: tailored complex intervention
James et al. [21] Survey of outcome measures unclear
Lipkus and Klein [22] Intervention: tailored complex intervention
Schwartz et al. [23] Intervention: complex intervention
Wilson et al. [24] Pilot study
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presentation styles, that affect patients’ decisions, should not be
used in EBPI.

Zikmund-Fisher et al. [31] assessed participants subjective
reactions to different communication formats for medication side
effects, using a 2 ! 2 factorial design to independently vary risk
framing (total risk vs. incremental risk) and number of graphs
(single graph vs. a sequence of two graphs). Participants indicated
their perceived likelihood of experiencing each side effect using an
11-point (0–10) scale. Incremental risk framing had a significant
effect on perception of likelihood of experiencing side effects.

Effect sizes ranged from d = 0.15 for judgements of the likelihood of
strokes to d = 0.39 for perceived likelihood of experiencing more
colds. No effect was shown for using a two-graph sequence
compared to a single pictograph. Participants with higher
numeracy scores perceived significantly less risk.

Zikmund-Fisher et al. [32] examined whether using picto-
graphs, incremental risk formats, and varied risk denominators
influence perceptions and gist (general impression) knowledge of
side effects in an online decision aid. Tailored estimates of the risks
of five side effects were presented in a three factor design: risk

Table 3
Risk of bias.
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information displayed either in pictographs or numeric text, risk
reported either total or incremental risk with or without
tamoxifen, and risk estimates used 100 or 1000 person as
denominators. Incremental risk formats consistently lowered
perceived risk of side effects but resulted in low knowledge when
displayed by numeric text only. Adding pictographs, however,
produced significantly higher comprehension levels.

Trevena et al. [11] reviewed studies which examined different
formats of presentation of probabilistic information in order to
improve patients’ understanding of evidence. Based on one study it
is suggested that natural frequencies or event rates are better
understood than probability formats with varying denominators.
Two other studies indicated that changes in risk are better
understood if absolute risk reduction or relative reductions with
baseline risk formats are used.

Cognitive psychology provides insight into the best ways to
present risks and benefits to promote understanding and minimize
interpretation bias.

Table 4 gives examples and practical recommendations.

3.5.5. Category: Verbal presentation of risks
The use of verbal descriptors is an effort to facilitate

communication about risks with consumers. A guideline of the
European Commission established five verbal descriptors for the
probabilities of medication side effects (very common, common,
uncommon, rare, very rare) with assigned frequencies [40].

One review [11] was identified, that included two relevant
studies.

Patients have a more accurate perception of risk if probabilistic
information is presented as numbers rather than words [11].

As already shown in the previous review, consumers signifi-
cantly overestimate the risk of side effects when interpreting
verbal descriptors [41,42]. Table 5 shows consumers’ perception of
verbal descriptors. Consumers were asked to estimate the

probability (as a percentage) of having a side effect from a
prescribed drug from one of the five qualitative descriptions.

Therefore risks should be presented numerically or else
numerically and verbally.

3.5.6. Category: Diagrams, graphics and charts
Diagrams, graphics and charts are commonly used to visually

display numerical information, e.g. bar graph, pie chart, table.
Four randomized-controlled trials [43–46] and one review [11]

were included.
In an internet-administered survey Zikmund-Fisher et al. [43]

assessed participants’ comprehension of four graphs showing data
of treatment outcomes. Participants received either a survival
curve showing 15 years worth of data, an abbreviated survival
graph showing only 5 years worth of data, or one of two analogous
mortality graphs. Comprehension was surveyed. They observed a
significant difference in people’s ability to correctly identify the
most effective treatment. While 94% of participants viewing the
survival graphs accurately interpreted the graphs, this percentage
dropped to 85% among those viewing the mortality curves. In
addition, comprehension of mortality graphs was generally at least
as good as, and often better, than comprehension of survival

Table 4
Examples of presentation of numerical data.

1. Presentation of numbers
Natural frequencies: 5 out of 100. 5 out of 100 correspond to 5%. Percentages are often

misunderstood [33].
Comparability of numbers: 1 out of 100; 5 out of 100; etc. Comparisons between two likelihoods will be more

accurate if they are presented as 5 out of 100 vs. 25
out of 100, rather than the formally equivalent
representation of 1 out of 20 vs. 1 out of 4 [34].

2. Presentation of risks
Comparison of health-risks with everyday risks: 150 out of 1000 male smokers, who

just turned 50, will die within the next 10 years: thereof 2 will die from colorectal
cancer, 1 from prostate cancer, 30 from lung cancer, 35 from cardiovascular diseases
and 4 from accidents [35].

The additional presentation of everyday risks allows
comparing risks [35].

3. Presentation of results
Absolute risk reduction (ARR): Uptake of colorectal screening reduces colorectal

cancer mortality by 0.1 percent points.
The presentation of absolute risk reduction leads to
better understanding compared to relative risk
reduction [33].

Relative risk reduction (RRR): Uptake of colorectal screening reduces colorectal
cancer mortality by 20%.

The presentation of relative risk reduction leads to an
overestimation of intervention effects [36,37].

Number needed to be screened (NNS): About 1000 people would have to take part in
colorectal cancer
screening with occult blood test every 2 years for 10 years, to
prevent 1 death caused by colorectal cancer.

The presentation of number needed to treat (NNT),
NNS and number needed to harm (NNH) is comparable
to ARR regarding comprehensibility [36].

Confidence intervals: About 1000 people would have to take part in colorectal cancer
screening with occult blood test every 2 years for 10 years, to prevent 1 death caused by
colorectal cancer. It might as well be about 700 or else 3000, who would have to take
part in screening [38].

Confidence intervals communicate uncertainty of data [39].

4. Presentation of diagnostic tests
Test results: Of 1000 pregnant women who are 40 years of age, 10 will have children

with Down syndrome. If all 1000 women were tested, 9 of the women with Down
syndrome babies would test positive for the condition, and 1 would test negative.
Of the 990 women whose babies do not have Down syndrome, 394 would test
positive, and 596 would test negative.

When the information on diagnostic tests is presented
as frequencies rather than single event probabilities
(e.g. 0.01), it is immediately obvious, that a positive
test result carries much less diagnostic certainty [34].

Table 5
Example of verbal descriptors [42].

Qualitative
descriptors

EU assigned
frequency

Mean frequency
estimated by
participants (n = 200)

Very common >10% 65% (24.2)
Common 1–10% 45% (22.3)
Uncommon 0.1–1% 18% (13.3)
Rare 0.01–0.1% 8% (7.5)
Very rare <0.01% 4% (6.7)

Values are mean (SD).
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graphs. The number of years of data in the survival curve can
change beliefs about treatment effectiveness.

Ghosh et al. [44] evaluated whether patient education
regarding breast cancer risk using a bar graph, with or without
a frequency format diagram, improved the accuracy of risk
perception. Overall, 72% of women overestimated their risk of
breast cancer in the pre-visit questionnaire. Accuracy of risk
perception improved after the intervention (bar graph group, 19
to 61%; bar graph with frequency format group, 13 to 67%). Results
were not significant. But the difference was significant for women
who inaccurately perceived very high risk (#50% risk), inaccurate
risk perception decreased significantly in the frequency format
group (22 to 3%) compared with the bar graph only group (28 to
19%).

Hawley et al. [45] evaluated the ability of six graph formats to
impart knowledge about treatment risks and benefits in a
hypothetical medical decision-making scenario (bar graph,
pictograph, modified pictograph (sparkplug), pie chart, modified
pie chart (clock graph) and table). Perception of the graph formats
and two different types of knowledge were assessed: verbatim
(specific numerical) knowledge and gist (general impression)
knowledge. Participants who saw the table were most likely to
have adequate verbatim knowledge (67% vs. 18–62% for other
formats, p < 0.001), whereas those who viewed the pie chart more
often had adequate gist knowledge (68% vs. 57–65% for other
formats, p < 0.05). Among participants with lower numeracy,
tables and pie graphs produced the most correct answers for
verbatim and gist knowledge, followed by pictographs in both
cases.

Muscatello et al. [46] tested modified statistical graphs
compared to the original graphs to improve comprehension by
non-experts. Comprehension rate (CR) was defined as the
prevalence of correct answers to the tasks and categorized
according to the following scale: 0% to <20%, very low; 20% to
<40%, low; 40% to <60%, moderate; 60% to <80%, high; and 80–
100%, very high. One or more modifications were made to improve
comprehension of the statistical information depicted in the graph.
Different categories of changes were made and combined, e.g.
changing graph type, including a footnote or removing indepen-
dent variables. The modifications with the most benefit for a single
task were: changing a pie chart to a bar graph (changed CR from
low to very high), changing the y axis of a graph so that the upward
direction represented an increase rather than a decrease (changed
CR from low to high), including a footnote to explain an acronym
(changed CR from very low to low), and making the y axis of two
adjacent graphs match (changed CR from moderate to very high).
The modification of removing a layer from a stacked layer graph
and adding a footnote reduced the comprehension rate from very
high to high.

Trevena et al. [11] reported that patients can understand
survival curves, when given more than one opportunity to do so.
This result was based on one study. There is also some evidence in
two studies that vertical bar graphs with numeric estimates may
be the best way to graphically represent probabilities.

There is only little consensus regarding which methods for
conveying information to patients are most likely to achieve the
necessary level of understanding.

Table 6 gives examples and practical recommendations.

3.5.7. Category: Loss- and gain-framing
The presentation of information is either framed focusing on

gain or on loss or on both.
No study was found that assessed the defined outcome

measures. But some studies tested the persuasiveness of gain-
and loss-framing regarding a desired behavior, e.g. uptake of
screening.

The ethical guidelines explicate that the information given to
the patients should presented in a balanced way [25].

3.5.8. Category: Pictures and drawings
The utilization of written text in combination with pictures in

health communication is thought to be helpful for patients,
especially for those with limited literacy. The category pictures and
drawings comprises cartoons, pictures, pictograms, drawings and
photographs.

Eight randomized-controlled trials [49–56] were included.
Austin et al. [49] examined comprehension of patients given

written discharge instructions with or without pictures. The
median number of correct responses was 5 out of 10. Patients who
received text plus pictures were 1.5 times more likely to give five or
more correct responses compared to the control group (65% vs.
43%, p = 0.033). In addition, they found that this was especially
pronounced among nonwhites, patients with no more than high
school education, and women.

Delp and Jones [50] evaluated printed instructions for caring
wounds at home for patient with lacerations. The control group
were given just text and the intervention group received the same
text plus pictures (like comic drawings). The pictures illustrated
the textual information. Participants were interviewed by tele-
phone a series of questions about information in the handout 3
days later. The percentage of people who correctly answered all
wound care questions when comparing patients who were given
the illustrated version and the text version differed significantly
(46% vs. 6%). A subset analysis of those patients who had less than
high school education demonstrated a more pronounced differ-
ence between the groups.

Mansoor and Dowse [51] evaluated two different patient
information leaflets on co-trimoxazole therapy compared to
standard care with any printed information. The interventions
consisted of a short, simple version with pictures and a more
complex version. A significant higher mean percentage of correct
answers for medical knowledge were assessed for the patient
information with pictures compared to the others (76% vs. 43% and
50.9%). This may be an indicator that pictures enhance knowledge.
However, some important information was unknown by all
participants.

Brotherstone et al. [52] studied the effectiveness of visual
illustrations in improving peoples’ understanding of the preven-
tive aim of flexible sigmoidoscopy screening. The illustrations
represented the removal of polyps and the polyp-cancer process.
Three hundred and eighteen people were invited to participate and
got information material with illustrations or the control
information material. Only 65 out of these were interviewed.
The illustration group had 84% good understanding compared to
the only-written group with 57% good understanding. Therefore
the results suggest that only the meaning contained within the
illustrations has an advantage regarding recall.

Knapp et al. [53] examined the correct interpretation of
medication pictograms and the effects of pictogram size on
understandability among older people. The participants had to
interpret the pictograms at two times. They were told the correct
meaning after their first interpretation. Participants were more
likely to correctly interpret pictograms that were larger (9 ! 9 cm
vs. 3 ! 3 cm) at both times. Participants viewing the large
pictograms correctly interpreted at mean 3.1 pictograms at the
first interview and 5.0 at the second interview. The control group
received scores of 2.0 and 3.6, respectively. However, in the second
interview only 5 out of 10 pictograms were correctly interpreted.

Kools et al. [54] evaluated the additional presentation of seven
line-drawings (visualizing the instructions) with textual instruc-
tions for two medical devices (11 instructions for the inhaler
chamber and 26 instructions for the peak flow meter). Some
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Table 6
Examples of diagrams, graphics and charts.

Hawley et al. compared different formats which showed the effect of
different drug interventions on bypass surgery. Pictographs achieved
adequate levels of verbatim and gist knowledge across numeracy
levels [45]. Pictographs are also used with faces or stick-figures. A
drawback of pictographs is that they require more space than
numerical presentations [34].

Different representations of the same benefits of treatment: the reduction
after treatment in the number of people who have a stroke or major bleeding
looks much larger on the left, where the reference class of 100 patients who
have not had a stroke or bleeding is not shown [47]. Bar graphs are well
understood by patients and consumers. In addition, bar graphs are perceived
to be helpful [48].

Pie graphs are used to show the increased risk of headaches and nausea caused by
taking pills. People who viewed a pie graph achieved more gist knowledge, especially
those with low numeracy levels. However, the effect on verbatim knowledge was
much smaller [45].

Line graphs are used to display, e.g. cumulative risk. Scaling of line graphs influences
risk perception. The larger the area under the curve the higher the risk is estimated.
Line graphs are effective for communicating trends in data [48].
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textual instructions served as captions below the line-drawings. It
was expected that the line-drawings improve understanding of the
instructions and the effect would be stronger for the inhaler
chamber. Regarding the number of correctly recalled propositions
of the inhaler chamber instruction the text with picture group
outperformed the text-only group (6.04 vs. 4.81 correct proposi-
tions).

Leiner et al. [55] compared a four-page non-illustrated leaflet
with a video-tape of animated cartoons explaining the need for a
polio vaccine. Both versions were available in English and
Spanish and contained the same information. Results showed
statistically significant higher post-knowledge scores for the
animated cartoon group. Furthermore, 30% of this group
responded to all questions correctly while none of the printed
group did so.

Murphy et al. [56] examined two versions of consent a form for
a HIV vaccine trial. A simplified, picture-based version was
compared to the HIVNET prototype with adolescents at risk of
HIV. The simplified version contained modification in vocabulary,
grammar and sentence structure and added illustrations. A
comprehension test and interview with recall questions were
conducted. The simplified consent group scored (significantly)
higher on comprehension with mean scores of 15.29 (out of 19)
compared to 13.62. 63% of the participants of the intervention
group answered at least 16 items correctly; in the standard group
only 32% answered at least 16 items. Participants of the simplified
consent form were also able to recall more items than the control
group. However, it is unclear which factor, the illustrations or the
simplifications, lead to the better scoring. Six of the seven items for
which the simplified group scored significant better had pictures to
illustrate the concept.

There is some indication that pictures enhance knowledge und
comprehension, especially for instructional advices (medication
pictograms). But there are differences for the various types of
pictures. Clear and simple drawings which support textual
information should be preferred. More research is needed to
examine which kinds of pictures are most beneficial regarding
different target groups.

3.5.9. Category: Patient narratives
Patient narratives (also called testimonials or described as using

a narrative or storytelling format) are used to educate (education
programs) and to support patients (DA).

In contrast to a statistical message patient narratives present a
definite experience not a probability of an experience. Patient
narratives are typically considered as more concrete, familiar and
vivid. They are expected to make information more memorable,
realistic and comprehensible.

Two randomized-controlled studies were identified [57,58].
Mazor et al. [57] designed three versions of an educational video

depicting a physician talking with a patient about anticoagulant
medication management (with warfarin). The versions differed in
the presentation of the key points. The physician used anecdotes
about patient experiences, referred to scientific evidence using lay
language or used a combination of both. These video interventions
were compared to usual-care. The relevant outcome knowledge was
measured by a baseline and post-intervention questionnaire. The
participants who watched any video showed greater gains
compared to those in the control group (p < .001). None of the
video versions were superior compared to the others.

McDonald et al. [58] evaluated a storytelling format compared
to a factual format to teach women about myocardial infarction
symptoms. Four groups used different pamphlets in English and
Spanish. No differences were found regarding the primary
outcome. Women in both groups identified significantly more
symptoms after reading the pamphlet compared to baseline data.

However, the English-speaking women reported more symptoms
than the Spanish-speaking women (p < .007).

Regarding cognitive outcomes no beneficial effects for the use
of a storytelling format or additional narratives were found.

3.5.10. Category: Cultural aspects
Health information tries to get the attention of a broad

audience. Up to now little attention has been given to cultural
differences. These differences are observably in cultural aspects
(e.g. religiosity) and dimensions (e.g. uncertainty avoidance,
masculinity vs. femininity) [59].

No study was found. Studies that examined language related
aspects were considered in the category Language.

Following ethical responsibility it is supposed that cultural
aspects should be considered by developing patient information
material.

3.5.11. Category: Layout
The layout of EBPI can facilitate reading and supports

comprehension. Many recommendations and instructions exist
to design written patient information.

Nevertheless no study was identified comparing information
materials which only vary in layout and design.

The Harvard School of Public Health offers a concise compila-
tion (including aspects of type, spacing, lines and design) [60].

It is recommended to use a readable type style (generally a serif
type in 12 point size) and an appropriate space between lines (1.2–
1.5 spacing) printed on paper that provides contrast between the
paper and the text (no words on shaded or patterned background).
The lines should be left-aligned with an appropriate length
(maximum of five inches) and splitting of words across two lines
should be avoided. Relevant aspects and recommendations for the
overall design are:

b be consistent,
b provide a guide for finding key information,
b clearly label all illustrations and charts,
b offer explanations and make legends clear,
b place charts as close as possible to explanatory text,
b avoid wrapping text around illustrations,
b use consistent and easily recognized headings, and
b signal main points with bold or highlights.

3.5.12. Category: Language
Language means a system of spoken sounds or conventional

symbols for communicating thoughts or ideas. Language facilitates
the exchange of information, but people differ in their abilities to
admit and process information. Language may a be barrier for
people in search of information and knowledge. Therefore, the
intended audience, including their use and handling of language,
must be considered. Several aspects describe this category and
build the following criteria.

Six randomized-controlled studies [64–69] for different criteria
were included.

3.5.12.1. Criterion: Plain language and readability. Explicit commu-
nication is recommended to enhance health literacy and under-
standing of medical issues. A key communication strategy is to use
plain language [61]. Plain language is a way of organizing and
presenting information so that it makes sense and is easy to read.
Plain language is defined as a simple, clear, conservational style
and one that presents information in a logical order [62]. The
consideration of using everyday words and examples, explanation
of technical terms, avoidance of long and complex sentences,
avoidance of gender-specific terminology, and writing in active
voice is recommended.
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The NIH Plain Language Coordinating Committee recommends
a 4th–8th grade reading level for public information materials [62].
Written materials for people with limited literacy skills should
generally be at 5th grade level or lower [63].

Yates and Pena [64] investigated understanding of medical
information in emergency medicine patients to assess differences
in comprehension between a standard head injury advice sheet
(750 words, 4th grade Flesch Reading Grade Level) and a more
structured, simplified one (371 words, 4th grade Flesch Reading
Grade Level). 84.5% of the participants had a reading level of high
school or above. Lower literacy groups were hardly represented.
Median comprehension score for the standard form was 9 (out of
10), and for the simplified form 10 (out of 10).

Sudore et al. [65] evaluated a redesigned advance directive (5th
grade reading level with redesigned layout and graphics)
compared to a standard form (12th grade reading level). Pre-
and post-knowledge was assessed as a secondary outcome. English
and Spanish versions of both forms were provided. The partici-
pants had a mean literacy score of 24.6 that implied an adequate
literacy (>9th grade reading level). The knowledge was improved
in both groups, but the redesigned form did not result in greater
knowledge gains. Participants answered a similar number of
knowledge items correctly (71.2%, redesigned vs. 70.8%, standard
form). However, more participants preferred and wanted to take
home the redesigned advance directive.

Braun et al. [66] examined fictitious package leaflets that varied
with regard to the personal nouns used. A generic masculine
version and two gender-neutral ones were compared to assess
recall. Female and male participants recalled a similar amount of
details in all three text versions. However, male participants rated
the generic masculine version as more comprehensive compared
to the gender-neutral versions.

Plain language is recommended, but studies showed only
marginal effects. One reason may be that the included participants
did not present the target audience.

3.5.12.2. Criterion: First language. The first language (also mother-
tongue) is the language a human being acquires in early childhood.
But one can have two or more languages, being a native bilingual or
multilingual. The proficiency of a language has an impact on
comprehension and understanding of information.

Sansgiry et al. [67] evaluated bilingual Product Information
Labels (PILs) compared to currently available label formats in a
sample of Spanish-speaking consumers. Mean scores for product
knowledge from PILs among Spanish-only speakers differed
significantly from mean scores of old (CI, 4.50-8.63, p < 0.05)
and new label formats (CI, 4.17-8.25, p < 0.05).

Bilingual materials provide an opportunity to receive
information and may foster knowledge gain for a broader
audience.

3.5.12.3. Criterion: Comprehension enhancing tools. To comprehend
a text, the text information should become part of the reader’s
personal knowledge base. Readers need to cognitively encode the
incoming information by maintaining coherence in their mental
representation of the content. Graphical organizers such as
network maps, hierarchical tree diagrams or matrices try to clarify
or highlight relations among the macro level concepts in the text.
They may foster the comprehension of the thematic structure and
the organization of information in the memory of the reader.

Kools et al. [68] examined the effect of graphic organizers on
the comprehension of a health education brochure text. The
graphic organizers were graphically depictions of relations
among concepts in a text. Participants read a text about asthma
with or without graphical organizers. A questionnaire with open-
ended questions was developed to measure objective compre-

hension. Individual scores were transformed into percentages of
the maximum possible score. The graphic organizer group had
better comprehension (57.2% vs. 43.8%, p < 0.01). The findings
suggest that systematic placement of graphic organizers
encourages readers to learn the whole picture rather than only
facts.

Walker et al. [69] determined the knowledge gain of a booklet
compared to a booklet with a pictorial mind map. Both groups
showed a significant increase in knowledge (mean increase 6.56 vs.
6.45), but there was no significant difference between these
groups. Mind maps seem to be a helpful method, but were not
superior. However, mind maps should be a support for people with
low literacy skills, but only a few of these people participated in the
study.

The beneficial effect depends on the used tool. Graphic
organizers highlighting hierarchical relations seem to improve
comprehension, but this effect was not shown for mind maps.

3.5.12.4. Criterion: Non-alarmist and non-patronizing. A non-
alarmist [26] and non-patronizing [10] use of language is discussed
and recommended. However, no study was found that examined
these aspects.

3.5.13. Category: Development process
It is expected that the involvement of consumers in the

development process has beneficial effects, since patients’ and
consumers’ ideas and information needs are incorporated.

One systematic review was identified [70].
Nilsen et al. [70] assessed the effects of consumer involvement

and compared different methods in the health care domain. One
aspect is consumer involvement in the development process of
patient information material. Two studies were included which
compared patient information material with consumer consulta-
tion to those without consumer consultation. The involvement or
consultation of consumers resulted in patient information material
that had more illustrations and was more readable. Based on one
study there is moderate quality evidence that consultation of
consumers before developing patient information material can
improve knowledge of the patients.

4. Discussion and conclusion

4.1. Discussion

The evidence for the categories for EBPI is quite heterogeneous.
Some are supported by good evidence, e.g. presentation of
numerical data or graphical presentations. Others, like content
of information, derive from ethical guidelines. Some categories
have not yet been studied, e.g. cultural aspects. This review is the
first which summarizes the evidence of categories and criteria for
EBPI.

Our review has limitations. Many studies evaluated various
outcomes. Because understanding and comprehension of informa-
tion are prerequisites for informed patient choice, we only
included cognitive outcomes. Our search was limited to RCTs
and systematic reviews, as we searched for efficacy trials.
Therefore, we did not consider formats which showed positive
effects within qualitative studies. In addition, we focused on the
context of health information. Therefore, findings from cultural
studies and the like were not considered. The quality of included
studies was heterogeneous, sometimes poor. Further systematic
reviews should be performed on single categories to allow
inclusion of multitude of outcomes in RCTs and also studies
beyond RCTs.

The development of EBPI requires consideration of the target
audiences and their special needs, e.g. those deriving from the
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cultural background. Culturally relevant tailoring is discussed,
but has not yet been tested within the context of patient
information. It remains unclear which cultural aspects are
relevant and should therefore be considered. Culturally compe-
tent approaches have been examined in educational programs for
diabetes. Anderson-Loftin et al. included ethnic beliefs, values,
customs, food preferences, language, learning methods and
health care practices in the development of their program [71].
Study results showed significant positive changes in BMI and
dietary behaviors, whereas metabolic parameters were not
affected. Therefore, relevance of effects is questionable. Further-
more, Nollen et al. tested culturally sensitive patient information
and found no differences in smoking cessation [72]. According to
the authors this might be due to the heterogeneity of the
addressed ethnic group.

In the rapidly growing field of health communication, narrative
approaches are emerging as a promising set of tools [73].
Sometimes the use of narrative approaches is expected to persuade
consumers in order to achieve health-behavior changes. This is in
contrast to the aims of EBPI.

Fagerlin et al. studied the influence of anecdotes in patient
information on decision-making [74]. When the content and
number of the narratives were adapted to the statistical data (e.g.
bypass surgery cures angina in 75%, three anecdotes describing
success and one describing failure of treatment) the effect on
treatment choices was significant. Participants receiving anec-
dotes which were representative of the statistical information
were more likely to choose bypass surgery compared to those who
received one anecdote about successful and one about unsuc-
cessful experiences (41% vs. 20%). In addition, the latter study
showed that the presentation of statistical information using a
pictograph reduced the undue influence of anecdotal reasoning in
hypothetical treatment choices on balloon angioplasty and bypass
surgery.

Framing of information in either gain or loss is also used to
support health-behavior. The persuasiveness of gain- and loss-
framed messages for encouraging disease prevention behavior was
assessed [75]. Gain-framed messages were significantly more
persuasive than the loss-framed ones. However, a balanced
presentation of benefit and harm is required for EBPI [25]. In
the context of patient information Almashat et al. studied the effect
of mortality vs. survival framing regarding treatment choice.
Participants were more likely to select the risky choice in the
survival frame than in the mortality frame [30]. Trevena et al. also
reported that the framing of information in terms of either benefit
or harms can affect patient preferences [11].

4.2. Conclusion

The results of this review allow specification of EBPI and may
help to advance the discourse among related disciplines. Research
gaps are highlighted.

4.3. Practice implications

The results of this review are useful for developers of EBPI.
Findings outline the type and extent of content of EBPI, guide the
presentation of information and describe the development
process. However, depending on the qualification of the developers
of EBPI, additional guidance may be needed. A manual that
contains detailed guidance on the complex process of developing
EBPI is still lacking. Further research should address this gap. The
Medical Research Council proposed a framework for the develop-
ment and evaluation of complex interventions [76]. Since so far, no
instruments have been developed to evaluate EBPI, the categories
may be helpful to guide evaluation of EBPI.
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ORIGINAL ARTICLE

The Foundation in Evidence of Medical and 
Dental Telephone Consultations 
Martina Albrecht, Florian Isenbeck, Jürgen Kasper, Ingrid Mühlhauser, Anke Steckelberg

SUMMARY
Background: Patients can only make well-informed decisions if the information 
they are given by health professionals is based on scientific evidence. In this 
study, we assessed the foundation in evidence of free, publicly available 
 telephone consultations in Germany. 

Methods: From March 2013 to January 2014, four hidden clients seeking in-
formation asked standardized questions about three medical topics (screening 
for colorectal cancer, for glaucoma, and for trisomy 21) and three dental ones 
(the sealing of dental fissures, professional dental cleaning, and mercury 
 detoxification). Depending on the topic, the questions addressed such issues as 
the risk of disease and the purpose, content, validity, benefits, and risks of 
 potential diagnostic and therapeutic measures. All identifiable telephone 
 consultation services that provided counselling on the above topics were 
 included in the study (23 government-sponsored institutions, 31 institutions 
 independently run by physicians, 521 institutions under religious auspices, 25 
dental counselling services).

Results: Of the 599 telephone consultation services that were identified, 567 
were contacted; 404 did not offer any relevant counselling. A total of 293 con-
versations were held with the remaining 163 consultation services. Six of these 
conversations fully met predefined criteria for evidence-based counselling. The 
percentage of appropriate answers to the key questions on each topic was 5% 
for colorectal cancer screening (7/140), 23.8% for glaucoma screening 
(25/105), 33.9% for trisomy 21 screening (121/357), 27.5% for the sealing of 
dental fissures (28/102), 16.2% for professional dental cleaning (19/117), and 
12.9% for mercury detoxification (12/93). The percentage of appropriate 
answers also varied depending on the type of institution: 26.8% for 
 government-sponsored institutions (67/250), 4.5% for institutions 
 independently run by physicians (4/88), and 31.1% for institutions under 
 religious auspices (82/264).

Conclusion: The medical and dental counselling now offered over the telephone 
by the types of institutions included in this study does not satisfy the criteria 
for evidence-based health information.

►Cite this as: 
Albrecht M, Isenbeck F, Kasper J, Mühlhauser I, Steckelberg A:  
The foundation in evidence of medical and dental telephone consultations. 
Dtsch Arztebl Int 2016; 113: 389−95.  DOI: 10.3238/arztebl.2016.0389

P atients in Germany want to receive detailed in-
formation and be involved in medical decision 

processes (1, 2). According to the German law on pa-
tients' rights they are entitled to evidence-based health 
information (3).

National and international working groups have de-
fined criteria for evidence-based health information with 
the aim of enabling informed decision making (4–7). 
The same standards apply to telephone consultations 
(5). Information enabling the patient to evaluate the 
 potential benefit and adverse effects of a diagnostic or 
therapeutic intervention is particularly relevant in this 
context.

The number of persons contacting the Independent 
Patient Counselling Service Germany (Unabhängige 
Patientenberatung Deutschland, UPD) is increasing 
year on year and reached around 80 500 consultations in 
2015 (8). The proportion of telephone inquiries was 
around 80% (8). Telephone calls also represent the ma-
jority of inquiries to the Cancer Information Service 
(Krebsinformationsdienst, KID) of the German Cancer 
Research Center (82% of 32 774 contacts in 2010) (9). 
Clarimedis, the information service of the large statu-
tory health insurance provider AOK, receives around 
half a million telephone calls each year (10).

There are many other sources of free counselling on 
health-related topics in Germany that can be contacted 
by telephone.

Previous analyses of these services by means of user 
surveys and the use of “hidden clients” have served 
 primarily to ascertain demand and have focused mainly 
on the availability of the counsellors, the target groups 
reached, and the subjective satisfaction of those seek-
ing advice (11–14).

While doctor–patient communication and in-
formation materials for patients have been researched 
in depth, there are only isolated publications investigat-
ing to what extent the content and communication of 
health-related information provided to patients and 
consumers is founded on evidence (15–17). Studies 
from the Max Planck Institute for Human Development 
in Berlin report considerable deficiencies in the advice 
given personally to patients. In a 1998 study on the 
quality of information given by Aids consultation 
 services to clients at low risk of infection, half of the 20 
advisors who were questioned falsely stated that a 
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 positive test result definitely indicated HIV infection 
even in the case of low risk (15). A recent study by the 
same investigators shows that the quality of information 
has not improved (17). Moreover, physicians' under-
standing of health statistics is poor (18, 19).

The consumer protection center of the city of 
 Hamburg sent sham patients to a number of medical 
specialists and reported that deficient information was 
given in a high proportion of consultations (20–22).

In contrast to these investigations of the personal ad-
vice given by physicians, we were unable to identify 
any studies on the foundation in evidence of telephone 
consultations.

We therefore set out to evaluate the quality of tele-
phone consultations on selected health topics by means 
of inquiries by hidden clients. We investigated whether 
the information they were given fulfilled the criteria for 
evidence-based health information.

Methods
Study design 
The study took the form of a telephone survey in which 
male and female hidden clients asked standardized 
questions. 

Sample and setting
Our goal was to include as wide a spectrum as possible 
of the groups offering telephone consultation on medi-
cal and dental topics in Germany. To this end, we strove 
to identify, by means of internet searches, all telephone 
counselling services available to the general public free 
of charge (eBox 1). 

The following were excluded from the outset:
● Advice hotlines of medical or dental companies 

and organizations with commercial interests
● Websites where written questions can be sub-

mitted to experts
● Services offered by statutory health insurance 

providers, because these are generally open only 
to those insured by the respective provider

● Second opinion hotlines on the subject of dental 
prostheses, because the standardized inquiries in 
our study all related to preventive measures

The contact details (telephone number, times avail-
able) of all eligible consultation services were docu-
mented.

The sample for medical topics embraced consul-
tation services (n = 574) offered by the UPD, the KID, 
the medical associations (MA), the associations of 
statutory health insurance physicians (ASHIP), and de-
nominational groups (Donum Vitae and the Diakonie 
[the social welfare organization of Germany’s Protes-
tant churches]) (eFigure). For dental topics we included 
consultation services (n = 25) of the federal state dental 
associations (DA), the associations of statutory health 
insurance dentists (ASHIP), and the Dental Consumers' 
and Patients' Advisory Service of the Working Group 
on Dental Health (Zahnärztliche Verbraucher- und 
 Patientenberatung der Arbeitsgemeinschaft Zahnge-
sundheit).

Following initial contact and determination of the 
principal topics covered by each telephone service, 
 denominational facilities that confined themselves to 
counselling on pregnancy options or offered only face-
to-face consultation were excluded (n = 404) (eFigure).

Topics 
Topics were selected for which evidence was available 
and which were of wide interest or had been the subject 
of recent media coverage. We aimed to include a wide 
range of consultation facilities. The chosen topics in-
cluded both interventions covered by the statutory 
health insurance providers and services for which the 
clients would have to pay out of their own pocket.

The medical topics were bowel cancer screening 
with colonoscopy, glaucoma screening with 
measurement of internal ocular pressure, and screen-
ing for trisomy 21 with amniocentesis. The dental 
topics were fissure sealing, professional cleaning, 
and mercury detoxification.

The content of the inquiries varied depending on 
the topic. For the medical consultations the follow-
ing aspects were included: risk of illness, test 
quality, benefit and harm, underlying evidence, and 
further sources of information. For dental topics, the 
areas addressed were: aim of intervention, elements 
and course of intervention, benefits and adverse 
 effects, and further sources of information. 

Development of standardized inquiries and survey instruments
Regarding the content of the inquiries, three or four so-
called central queries were formulated. The correct 
answers were determined using the methods of 
 evidence-based medicine (for details see eBox 2). Next, 
standards for counselling were drawn up according to 
the criteria for evidence-based health information (4). 
Each standard response contained the required in-
formation (23) presented in such a way as to be readily 
understandable to the lay person (4, 5). For risk of illness 
and other numerical data, we defined ranges within 
which the answers should lie (Table). All responses 
 outside these ranges were defined as under- or over -
estimates.

Pilot phase and training
In a pilot phase, two of us (M.A. and F.I.) tested the 
standardized inquiries and documentation forms by 
making telephone calls to experts (qualified dental 
 assistants n = 5, dentists n = 2, midwives n = 2, ophthal-
mologist n = 1, primary care physician n = 1, gastro -
enterologist n = 1) under realistic conditions. The aim 
was to ensure that the inquiries were expressed in a 
natural-sounding way and in lay language. In an 
 iterative process, they were revised until information 
saturation was achieved. Supplementary questions 
were asked to make the conversation appear authentic, 
but these were not included in later analysis.

The hidden clients were students of health sciences 
(age 24–35 years) who were learning to become 
 teachers at vocational schools. A female bachelor's 
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TABLE 1

Rate of adequate answers and correct content per central query

PPV, positive predictive value; NPV, negative predictive value
*1 Content correct according to current state of knowledge and expressed in a way intelligible to the lay person
*2 Correct statement of adverse effects (death, bleeding, or perforation)
*3 Communication of almost 100% accuracy

Central query (abbreviated)

Bowel cancer screening (colonoscopy)
How common is bowel cancer at my age? 
(woman, 56 years old) 
If the examination doesn't show anything, do I 
 definitely not have bowel cancer?
 How accurate is the examination?
Is it clear that people benefit from having this done?
  Does it reduce the number of people who die of bowel 
cancer?
Are there also risks involved with colonoscopy?   
How often do things like that happen? 

Glaucoma screening (tonometry)
Is glaucoma common at my age?
 How common? (woman, 42 years old)
Does the examination show that for sure?
 How accurate is it?

Is it clear that the measurement (internal ocular 
 pressure) helps people at all?

Trisomy 21 screening (amniocentesis)
At my age (34 years), how high is the risk that my 
 baby will have Down syndrome?
Are the results of amniocentesis reliable?

Could amniocentesis lead to me losing my baby?

Fissure sealing
Why is fissure sealing done? 

And there would never be a cavity in that tooth?

How is the sealing done?

Professional dental cleaning
What does professional cleaning consist of?

Is the cleaning a good thing?  
Would it help me?

Are there any reasons not to have the cleaning done? 
In the long term?

Mercury detoxification
What is mercury detoxification?  
What does it aim to achieve?
Will the detoxification help me? How well does it 
work?

Are there any adverse effects?

Adequate answer according to consultation standard 
 (abbreviated)

Ten-year risk: <1%

At least one quality criterion is stated:
sensitivity: 90–99%; specificity: 95 to <100%;
PPV: 8–14%; NPV: 95 to <100%
The benefit cannot be quantified, because no randomized 
 controlled trials have yet been published.   
This uncertainty is mentioned.
Death and at least one further major risk factor (perforation, 
 bleeding) are mentioned and the probability of at least one compli-
cation occurring is specified. Bleeding (0.2–0.3%); perforation 
(0.01–0.1%)

Age-specific prevalence (42 years): <1%

At least one quality criterion is stated:
sensitivity: 40–60%; specificity: 89–97%; PPV: 1–15%;  
NPV: 99–99.9%; false-positive rate: 3–11% 
Reference is made to the lack of certainty on this issue (no 
 conclusive studies have yet been published).

The risk of 0.1–0.4% is stated.

The test accuracy of 99–99.95% is stated.

The intervention-related rate of loss (0.3–1.5% ) is stated.

Prevention of tooth decay on the chewing surfaces

Risk reduction of 40–60% is stated.
(Without sealing, the risk of tooth decay on the chewing surfaces 
of molars within 9 years is 77%.)
Reference is made to the elementary importance of dryness of the 
area concerned and to the equivalence of absolute and relative 
dryness.

Training/practice in oral hygiene and/or use of oral hygiene aids 
are specified as a component of professional dental cleaning.
Reference is made to the lack of certainty on this issue, or it is 
pointed out that benefit is achieved only if the patient receives 
 training and takes care of his/her oral hygiene at home.
Reference is made to the lack of studies or to suspected adverse 
effects. 

Increased elimination of mercury from the body or reduction of the 
mercury concentration in the body
Studies have been published only for chelate formers (dimercap-
tosuccinic acid and dimercaptopropanesulfonic acid), whose 
 efficacy has not been confirmed.]
Adverse effects are described in numerical terms (depending on 
the substance used).

Question 
asked (n)

 35

 35

 35

 35

 35

 35

 35

119

119

119

 34

 34

 34

 39

 39

 39

 31

 31

 31

Adequate*1  
answer (n)

 3

 3

 1

 0

 9

 3

13

38

10

73

27

 0

 1

15

 3

 1

11

 1

 0

Correct 
 content (n)

14

 3

 1

 3*2

 9

 3

13

38

54*3

73

27

 0

 1

15

 3

 1

11

 1

 0
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 student, two female master's students, and a male with a 
master's degree were trained individually for all 
 inquiries. Their training comprised an introduction to 
the standardized inquiries, pseudonymization, and 
documentation of the consultations. The telephone con-
versations were then practiced in the form of role-play 
under realistic conditions.

Data acquisition
For the medical topics, we set out to put the three in-
quiries to at least two counsellors at each local branch 
of each consultation service. The only exceptions were 
the KID (bowel cancer screening only) and the denomi-
national organizations (trisomy 21 only).
For the dental topics, our aim was to pose all three in-
quiries to all (at least two) of the counsellors at every 
branch of each consultation service. Each part of the 
survey was ended at the conclusion of the predefined 
period (dental topics: March to June 2013; medical 
topics: July 2013 to January 2014).

The hidden client's telephone number was always 
withheld. The conversation began with the reason for 
calling. In cases where the caller's age or sex did not 
match the topic, the explanation was that the inquiry 
was being made on behalf of someone else, e.g., a fe-
male relative. After asking whether the counsellor 
could give information as a doctor, the hidden client 
followed up with the central queries (see Box 1 for an 
example) and supplementary questions, some of which 
were predefined. The central queries are reproduced in 
eBox 3. Finally, the hidden client requested information 
material about the content of the consultation and asked 
about further sources of information or the addresses of 
relevant institutions.

During and immediately after the conversation, the 
hidden client noted on the documentation form the 
 information given. Audio recording was prohibited 
 because it would have contravened the German law on 

data protection. To avoid duplication, the pseudonym-
ization codes contained information on the organization 
and on the individual counsellor consulted. Because the 
consultation services are partly staffed by non-medical 
personnel who are neither qualified nor authorized to 
dispense medical advice, e.g., lawyers, it was decided 
in advance that conversations with such counsellors 
could be terminated prematurely and not be included in 
later analysis.

Outcome parameters
The primary outcome parameter was evidence-based 
counselling. A consultation was considered to be 
founded on evidence if the information regarding all 
central queries (three or four per topic) was correct and 
understandable for lay persons (consultation 
 standards). The secondary outcome parameters were 
adequate answers to the individual central queries and 
information on further sources.

Answers to the central queries were coded as 
 adequate if they were both correct (i.e., reflected the 
current state of knowledge) and intelligible to lay per-
sons. Answers about test quality were coded as correct 
when one criterion of test quality (sensitivity, specifi-
city, positive predictive value, negative predictive 
value) was communicated with a correct numerical 
value. By intelligible to  lay persons, we mean ex-
pression of numerical data as percentages or X out of Y 
(e.g., 1 out of every 100 people). An example of coding 
is given in eBox 4.

A consultation was classified as being founded on 
evidence if all central queries were answered 
 adequately according to the consultation standard.

Analysis
Two of us (M.A. and A.S.) analyzed the documented 
contents of the consultations separately in a blinded 
fashion. Codes were assigned according to the defined 
consultation standards and coding discrepancies were 
resolved by discussion.

To ensure anonymity of the consultation services, 
those providing information on medical topics were 
grouped into publicly funded organizations (UPD, 
KID), services offered autonomously by physicians 
(MA, ASHIP), and denominational organizations 
(Donum Vitae, Diakonie). The organizations supplying 
counselling on dental topics were not divided into sub-
groups.

For the primary outcome parameter, the results are 
presented as frequency of evidence-based consul-
tations. For the secondary outcome parameters, the re-
sults are expressed as proportions of adequate answers 
in relation to the individual topics and the provider 
groups. The statistical software PASW version 22 was 
used for all calculations. 

Ethics and data protection
The study protocol was presented to the data protection 
authority responsible for all universities and colleges in 
Hamburg and to the ethics committee of the Hamburg 

BOX 1

Example of a central query: prevalence of bowel 
cancer
Question: Is that important at my age (I'm 56 years old)?  
How common is bowel cancer at my age?  
(General population, no risk factors. If prompted, specify: 
“ there's never been anyone in my family with [...]” or similar)
● Numerical data (possibly stating age group: _ ):

–  X of Y get bowel cancer ( _ of 100/1000/10 000/ _ ) 
 (note any time period mentioned _ )

– percentage: _%
–  absolute value: _ 
–  annual incidence: _

● Verbal description (free text): _ 
Supplementary question: What do you mean by… (e.g., rare, common)?
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Medical Association. The data protection officer ap-
proved the study. Audio recordings of the consultations 
were prohibited by the German law on data protection. 
To protect the anonymity of the individual counsellors, 
the results of individual consultation services cannot be 
presented. In order to avoid distortion of the results, the 
consultation services were not informed of our study in 
advance.

The ethics committee stated that its approval was not 
required because the study contained no scientific re-
search on humans.

Results
The survey of medical telephone consultations took 
place between July 2013 and January 2014. Contact 
was established with 542 of the 574 identified local 
branches of the consultation services, and of these 542, 
138 were included. Altogether, 189 of 211 documented 
consultations were analyzed. The remaining 22 conver-
sations were ended prematurely after the counsellors 
stated they were unable to give medical information.

In the dental survey, from March to June 2013, all 25 
identified branches of the consultation services were 
contacted. Altogether, 104 consultations were included 
in the analysis. Five consultations were excluded 
 because the counsellors could not provide information 
on dental topics (eFigure). The qualifications of all 
counsellors are summarized in eTable 1.

Primary outcome parameter
Six of the 189 completed consultations on medical 
topics and none of the 104 consultations on dental 
 concerns fulfilled the defined standard for foundation 
in evidence. Five of the six evidence-based consul-
tations were with counsellors from publicly funded 
 organizations on the topics of glaucoma screening 
(n = 4) and trisomy 21 screening (n = 1). The sixth evi-
dence-based consultation was with a denominational 
organization on the subject of trisomy 21 screening. 

Secondary outcome parameters 
The rate of adequate answers to the central queries was 
5% (7 of 140) for bowel cancer screening, 23.8% (25 of 
105) for glaucoma screening, 33.9% (121 of 357) for 
 trisomy 21 screening, 27.5% (28 of 102) for fissure seal-
ing, 16.2% (19 of 117) for professional dental cleaning, 
and 12.9% (12 of 93) for mercury detoxification.

The rate of adequate answers to the central queries on 
medical topics was 26.8% (67 of 250) for publicly funded 
organizations, 31.1% (82 of 264) for denominational 
 organizations, and 4.5% (4 of 88) for services offered 
 autonomously by physicians.

The Table gives an overview of the adequately and 
correctly answered central queries on all six topics. The 
incidence of under- or overestimation and the frequen-
cy of false or missing responses are shown in eTable 2.

The answers to the question “Where does this in-
formation come from?” revealed a broad spectrum of 
sources. These included, among others, personal 
 experience or opinion, the internet, patient information 

leaflets, specialist media, training courses, and scientific 
studies/investigations. The numbers of counsellors who 
provided inaccurate information despite claiming scien-
tific findings were 15 of 31 (professional dental cleaning), 
2 of 5 (mercury detoxification), 10 of 23 (bowel cancer 
screening), 2 of 14 (glaucoma screening) und 5 of 46 
 (amniocentesis).

Information sources
In 278 of the 293 telephone consultations analyzed, 
when prompted the counsellor provided details of per-
sons, institutions, or other sources where further in-
formation on the topic in question could be obtained 
(eTable 3).

Discussion
The telephone consultations on medical and dental 
topics provided by the organizations we included in this 
study do not currently meet the criteria for evidence-
based health information. With regard to both content 
and presentation, the findings of recent research are 
largely ignored.

Strengths and limitations
For the test inquiries we selected topics for which 
evaluated evidence-based health information (24, 25) 
and other sources of syntheses of evidence (26–30) 
were freely accessible. All counsellors therefore had 
access to these data or could call the client back to com-
plete the consultation.

The inclusion of a large and representative number 
of local branches of the telephone consultation services 
we covered means that our results have high validity 
for these organizations.

Although a telephone consultation differs from other 
ways of furnishing information, it is subject to the same 
criteria for evidence-based risk communication (5).

Health insurance providers could not be included 
among the organizations covered, because their consul-
tation services are open only to their members. For 
some of the organizations we were unable to complete 
the planned number of consultations. Moreover, no 
valid comparison of individual organizations is 
 possible. On the one hand, the content and scope of the 
inquiries were not directly comparable; on the other, 
the impact of the respective organizations' internal 
 arrangements could not be quantified.

The conversations could not be recorded without 
contravening the German law on data protection. How-
ever, the pilot phase showed that our documentation 
procedure entailed no relevant loss of information. 
Nevertheless, from the point of view of ethics it needs 
to be discussed how future investigations of this nature 
can protect workers' rights but also prevent patients 
from receiving substandard counselling.

The significance of the results
This study complements and supports the findings of pre-
vious research into the quality of personal consultations 
on Aids and mammography, which has revealed grave 
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deficiencies (15, 17, 31) despite the existence of defined 
obligations and clear concepts. For instance, the profes-
sional bodies representing dentists in Germany have de-
fined principles to be observed in dental consultations 
(32). These target both the expertise of the counsellors, 
who should be in a position to provide a “consultation 
commensurate with the latest findings in dental science,” 
(first principle) and the intelligibility of the information 
for the patient (eighth principle).

However, differing findings regarding the UPD were 
presented in a recently published evaluation report. In 
each of the four phases of the survey one or two scenarios 
were employed for the test topic medicine and health. 
The rates of correct answers in the four phases were 90%, 
76%, 59%, and 78% (12). To what extent the queries 
were geared towards evidence-based information—and 
thus yielded results comparable with our findings—is 
 unclear.

Implications for practice
The results point to room for improvement in the provi-
sion of medical and dental telephone consultations. The 
counsellors seem not to be taking specific advantage of 
the evidence-based information and data syntheses that 
are available and do not always possess the expertise 
required. The methods of evidence-based medicine, in-
cluding the compilation and use of health data, must be 
systematically integrated into the counsellors' training 
plans.

In Germany, the German Evidence-Based Medicine 
Network (Deutsches Netzwerk Evidenzbasierte 
 Medizin) has recently published a revised and extended 
version of its “Good Practice Guidelines for Health 
 Information” (5). This document explicitly demands 
transparency of the procedures for compilation and 
communication of health information. Providers of 
 telephone consultation services for patients should 
 fulfill these criteria.
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Erratum
In the article “Health and Disease at Age 100: Findings 
From the Second Heidelberg Centenarian Study” by Da-
niela S Jopp et al. (Dtsch Arztebl Int 2016; 113: 203–10, 
issue 12), the paragraph on pain severity on page 208 
requires additional information. The sentence should be 
completed as follows (bold type): “Of those reporting 
pain and of whom information on pain  severity was 
available (n=58), most said that their pain was “bear-
able” (57%); four (7%) had mild pain.” MWR

Deutsches Ärzteblatt International | Dtsch Arztebl Int 2016; 113: 389–95 39545



M E D I C I N E

I Deutsches Ärzteblatt International | Dtsch Arztebl Int 2016; 113: 389–95 | Supplementary material

Supplementary material to:

The Foundation in Evidence of Medical and Dental Telephone Consultations 
by Martina Albrecht, Florian Isenbeck, Jürgen Kasper, Ingrid Mühlhauser, and Anke Steckelberg

Dtsch Arztebl Int 2016; 113: 389−95. DOI: 10.3238/arztebl.2016.0389

e17. Loft A, Tabor A: Discordance between prenatal cytogenetic 
 diagnosis and outcome of pregnancy. Prenat Diagnosis 1984; 4: 
51–9.

e18. Tabor A, Philip J, Madsen M: Randomised controlled trial of genetic 
amniocentesis in 4606 low-risk women. Lancet 1986; 1: 
1287–93.

e19. Ahovuo-Saloranta A, Forss H, Walsh T, Hiiri A, et al.: Sealants for 
preventing dental decay in the permanent teeth. Cochrane Data-
base Syst Rev 2013; 3: CD001830.

e20. Bravo M, Montero J, Bravo JJ, Baca P, Llodra JC: Sealant and 
 fluoride varnish in caries: a randomized trial. J Dent Res 2005; 
84: 1138–43.

e21. Albani F, Ballesio I, Campanella V, Marzo V, Marzo G: Pit and fissure 
sealants: results at five and ten years. Eur J Paediatr Dent 2005; 
6: 61–5. 

e22. Eidelman E, Fuks AB, Chosack A: The retention of fissure seal-
ants: rubber dam or cotton rolls in a private practice. ASDC J 
Dent Child 1983; 50: 259–61.

e23. Ganss C, Klimek J, Gleim A: One year clinical evaluation of the 
 retention and quality of two fluoride releasing sealants. Clin Oral 
Investig 1999; 4: 188–93.

e24. Griffin SO, Oong E, Kohn W, et al.: The effectiveness of sealants in 
managing caries lesions. J Dent Res 2008; 87: 169–74. 

e25. Lygidakis NA, Oulis KI, Christodoulidis A: Evaluation of fissure 
sealants retention following four different isolation and surface 
preparation techniques: four years clinical trial. J Clin Pediatr 
Dent 1994; 19: 23–5.

e26. McConnachie I: The preventive resin restoration: A  
conservative alternative. J Can Dent Assoc 1992; 58:  
197–200.

e27.  Straffon LH, Dennison JB, More FG: Three-year evaluation of 
sealant: effect of isolation on efficacy. J Am Dent Assoc 1985; 
110: 714–7.

e28. Wood AJ, Saravia ME, Farrington FH: Cotton roll isolation versus 
Vac-Ejector isolation. ASDC J Dent Child 1989; 56: 438–41. 

e29. Wright GZ, Friedman CS, Plotzke O, Feasby WH: A comparison 
between autopolymerizing and visible-light-activated sealants. 
Clin Prev Dent 1988; 10: 14–7. 

e30. Worthington HV, Clarkson JE, Bryan G, Beirne PV: Routine scale 
and polish for periodontal health in adults. Cochrane Database 
Syst Rev 2013; 11: CD004625. 

e31. Needleman I, Suvan J, Moles DR, Pimlott J: A systematic review 
of professional mechanical plaque removal for prevention of  
periodontal diseases. J Clin Periodontol 2005; 32 (Suppl 6): 
229–82.

e32. Bernhoft RA: Mercury toxicity and treatment: a review of the 
 literature. J Environ Public Health 2012; Article ID 460508; doi: 
10.1155/2012/460508.

e33. Adams JB, Baral M, Geis E, et al.: Safety and efficacy of oral DMSA 
therapy for children with autism spectrum disorders: Part A—medical 
results. BMC Clin Pharmacol 2009; 9: 16. 

e34. Cao Y, Chen A, Jones RL, et al.: Efficacy of succimer chelation of 
mercury at background exposures in toddlers: a randomized trial. 
J Pediatr 2011; 158: 480–5.e1.

e35. Grandjean P, Guldager B, Larsen IB, Jørgensen PJ, Holmstrup P: 
Placebo response in environmental disease. Chelation therapy of 
patients with symptoms attributed to amalgam fillings. J Occup 
Environ Med 1997; 39: 707–14.

eREFERENCES

e1. Scottish Intercollegiate Guidelines Network (SIGN) (2015): Critical 
appraisal: Notes and checklists. www.sign.ac.uk/methodology/
checklists.html (last accessed on 28 January 2016).

e2. Higgins JPT, Altman DG, Sterne JAC: Assessing risk of bias 
in  included studies. In: Higgins JPT, Green S (eds.): Cochrane hand-
book for systematic reviews of interventions. Version 5.1.0  (updated 
March 2011). The Cochrane Collaboration 2011; www. cochrane-
handbook.org (last accessed on 28 January 2016).

e3. Robert Koch-Institut, Gesellschaft der epidemiologischen Krebs -
register in Deutschland e. V.: Beiträge zur Gesundheitsberichter-
stattung des Bundes: Krebs in Deutschland 2007/2008. 2012.  
www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsbe
richterstattung/GBEDownloadsB/KID2012.pdf?__blob=publication 
File (last accessed on 7 July 2015).

e4. Pickhardt PJ, Hassan C, Halligan S, Marmo R: Colorectal cancer: 
CT colonography and colonoscopy for detection: systematic review 
and meta-analysis. Radiology 2011; 259: 393–405.

e5.  Ludwig Boltzmann Institut: Screening for colorectal cancer, part 1: 
screening tests and program design. HTA 41a 2012. 
http://eprints.hta.lbg.ac.at/981/1/HTA-Projektbericht_Nr.41a_ 
Update_2012.pdf (last accessed on 7 July 2015).

e6. Bretthauer M: Colorectal cancer screening. J Intern Med 2011; 
270: 87–98.

e7.  Crispin A, Birkner B, Munte A: Process quality and incidence of 
acute complications in a series of more than 230,000 outpatient 
colonoscopies. Endoscopy 2009; 41: 1018–25.

e8. Warren JL, Klabunde CN, Mariotto AB, et al.: Adverse events after 
outpatient colonoscopy in the medicare population. Ann Intern 
Med 2009; 150: 849–57.

e9. Burr JM, Mowatt G, Hernandez R: The clinical effectiveness 
and cost-effectiveness of screening for open angle glaucoma: 
a systematic review and economic evaluation. 2007. www.hta.ac.
uk/fullmono/mon1141.pdf ( last accessed on 22 February 2013).

e10. Ervin AM, Boland MV, Myrowitz EH, et al.: Screening for glauco-
ma: comparitive effec-tiveness review 59. 2012. /www.effective
healthcare.ahrq.gov/ehc/products/182/1026/CER59_Glaucoma-
Screening_Final-Report_20120524.pdf (last accessed on 22 April 
2015).

e11. Fleming C, Whitlock E, Beil T, et al.: Primary care screening for 
ocular hypertension and primary open-angel glaucoma: evidence 
syntheses 34. 2005. www.ncbi.nlm.nih.gov/books/NBK42905/ 
(last accessed on 22 April 2015).

e12. Hatt SR, Wormald R, Burr J: Screening for prevention of optic 
 nerve damage due to chronic open angle glaucoma. Cochrane 
Database Syst Rev 2006; 4: CD006129. 

e13. Moyer V: Screening for glaucoma, U.S. Preventive Services Task 
Force recommendation statement. Ann Intern Med 2013; 159; 
484–9.

e14. Bray I, Wright DE, Davies C, Hook EB: Joint estimation of down 
syndrome risk and ascertain-ment rates: a meta-analysis of nine 
published data-sets. Prenat Diagn 1998; 18: 9–20.

e15. Morris JK, Mutton DE, Alberman E: Revised estimates of the ma-
ternal age specific live birth prevalence of Down´s syndrome. J 
Med Screen 2002; 9: 2–6.

e16. Snijders RJM, Holzgreve W, Chuckle H, Nicolaides KH: Maternal 
age-specific risks for trisomies at 9–14 weeks gestation. Prenat 
Diagn 1994; 14: 543–52.

46



M E D I C I N E

Deutsches Ärzteblatt International | Dtsch Arztebl Int 2016; 113: 389–95 | Supplementary material II

e36. Sandborgh Englund G, Dahlqvist R, Lindelöf B, et al.: DMSA 
 administration to patients with alleged mercury poisoning from 
dental amalgams: a placebo-controlled study. J Dent Res 1994; 
73: 620–8.

e37. Schuurs A, Exterkate R, ten Cate JM: Biological mercury 
 measurements before and after administration of a chelator 
(DMPS) and subjective symptoms allegedly due to amalgam. 
Eur J Oral Sci. 2000; 108: 511–22.

e38. Kaminski MF, Bretthauer M, Zauber AG, et al.: The NordICC Study: 
rationale and design of a randomized trial on colonoscopy screen -
ing for colorectal cancer. Endoscopy 2012; 44: 695–702.

e39.  Day LW, Kwon A, Inadomi JM: Adverse events in older patients 
undergoing colonoscopy: a systematic review and meta-analysis. 
Gastrointest Endosc 2011; 74: 885–96.

e40. Pox CP, Altenhofen L, Brenner H, Theilmeier A, von Stillfried D, 
Schmiegel W: Efficacy of a nationwide screening colonoscopy 
program for colorectal cancer. Gastroenterology 2012; 142: 
1460–7.

e41. Schmiegel W, Pox C, Reinacher-Schick A, et al. S3-Leitlinie kolo-
rektales Karzinom 2004/2008. Zeitschrift für Gastroenterologie 
2008; 46: 1–73.

e42. Sillars-Hardebol AH, Carvalho B, van Engeland M, Fijneman RJ, 
Meijer GA: The adenoma hunt in colorectal cancer screening: 
 defining the target. J Pathol 2012; 226: 1–6.

e43. Whitlock EP, Lin J, Liles E, et al.: Screening for colorectal cancer: 
an updated systematic review, evidence syntheses 65.1. 3, 
key questions & results. 2008. www.ncbi.nlm.nih.gov/books/
NBK35186/ (last accessed on 7 July 2015).

e44. Antony K, Genser D, Fröschl B: Erkenntnisgüte und Kosteneffek -
tivität von Screeningverfahren zur Erfassung von primären Offen-
winkel-Glaukomen. DIMDI-HTA 50 2007. http://portal.dimdi.de/
de/hta/hta_berichte/hta144_bericht_de.pdf (last accessed on 
8 July 2015).

e45. Bahrami H. Causal inference in primary open angle glaucoma: 
specific discussion on intra-ocular pressure. Ophthalmic Epidemiol 
2006; 13: 283–9.

e46. Berufsverband der Augenärzte Deutschlands e. V., Deutsche 
 Ophthalmologische Gesellschaft e.V.: Leitlinie Nr. 15 c: Detektion 
des primären Offenwinkelglaukoms (POWG): Glaukom-Screening 
von Risikogruppen, Glaukomverdacht, Glaukomdiagnose. 2006. 
www.augeninfo.de/leit/leit15c.pdf (last accessed on 28 April 
2015).

e47. Burr JM, Botello-Pinzon P, Takwoingi Y: Surveillance for ocular 
 hypertension: an evidence synthesis and economic evaluation. 

2012. www.ncbi.nlm.nih.gov/books/NBK100061/pdf/TOC.pdf 
(last accessed on 22 February 2013).

e48.  Claessen H, Genz J, Bertram B: Evidence for a considerable 
 decrease in total and cause-specific incidences of blindness in 
Germany. Eur Journal Epidemiol 2012; 27: 519–24.

e49. Foster PJ, Buhrmann R, Quigley HA, et al.: The definition and 
classification of glaucoma in prevalence surveys. Br J Ophthalmol 
2002; 86: 238–42.

e50. National Institute for Health and Clinical Excellence: Glaucoma: 
 diagnosis and management of chronic open angle glaucoma and 
ocular hypertension. 2009. www.nice.org.uk/nicemedia/
live/12145/43887/43887.pdf (last accessed on 22 April 2015).

e51. Quigely HA: Glaucoma. Lancet 2011; 377: 1367–77.
e52. Vass C, Hirn C, Sycha T, et al.: Medical interventions for primary 

open angle glaucoma and ocular hypertension. Cochrane Database 
Syst Rev 2007; 4: CD003167.

e53. Wolfram C, Pfeiffer N: Glaukomerkrankungen in Rheinland-Pfalz 
2010: Epidemiologie und Inanspruchnahme der Versorgung. 
 Ophthalmologe 2012; 109: 271–6.

e54. European Surveillance of Congenital Anomalies: EUROCAT-
 Prävalenz, -Daten ,-Tabellen: Trisomie-21, Lebendgeburtenrate. 
2010. www.eurocat-network.eu/accessprevalencedata/prevalen
cetables (last accessed on 8 April 2016).

e55. Loane M, Morris JK, Addor MC, et al.: Twenty-year trends in the 
prevalence of Down syndrome and other trisomies in Europe: im-
pact of maternal age and prenatal screening. Eur J Hum Genet 
2013; 21: 27–33.

e56. Los FJ, van Den Berg C, Wildschut HI, et al: The diagnostic per-
formance of cytogenetic investigation in amniotic fluid cells and 
chorionic villi. Prenat Diagn 2001; 21: 1150–8.

e57. Morris JK, Alberman E: Trends in Down´s syndrome live births and 
antenatal diagnoses in England and Wales from 1989 to 2008: 
analysis of data from the National Down Syndrome Cytogenetic 
Register. BMJ 2009; 339: b3794.

e58. Tabor A, Alfirevic Z: Update on procedure-related risks for prenatal 
diagnosis techniques. Fetal Diagn Ther 2010; 27: 1–7.

e59. Waters JJ, Waters KS: Trends in cytogenetic prenatal diagnosis in 
the UK: results from UKNEQAS external audit 1987–1998. Prenat 
Diagn 1999; 19: 1023–6.

e60. Brothwell DJ, Jutai DK, Hawkins RJ: An update of mechanical oral 
hygiene practices: evidence-based recommendations for disease 
prevention. J Can Dent Assoc 1998; 64: 295–306.

47



M E D I C I N E

III Deutsches Ärzteblatt International | Dtsch Arztebl Int 2016; 113: 389–95 | Supplementary material

eBOX 1

Research strategies for identification of the organizations offering telephone consultation
The potential providers of free and publicly available consultations on dental and medical topics were known to the authors before commencement of 
the project: publicly funded organizations (the Independent Patient Counselling Service Germany [Unabhängige Patientenberatung Deutschland, 
UPD] and the Cancer Information Service of the German Cancer Research Center [Krebsinformationsdienst, KID]), medical/dental associations and 
associations of statutory health insurance physicians/dentists, denominational organizations, health insurance providers.
The individual branches of the various services and their contact details (telephone number, hours) were identified by means of an internet search.
With regard to the consultation providers, the research strategies were as follows:

● 1.  Publicly funded providers
– The home page of the UPD (www.patientenberatung.de) was accessed to identify the UPD branches nationwide (listed on www.patientenbera

tung.de/beratung-vor-ort/).
– The contact details for the KID were retrieved from the home page (www.krebsinformationsdienst.de).

● 2.   Dental associations and associations of statutory health insurance dentists
– The home page of the  German Dental Association (Bundeszahnärztekammer, BZAEK; www.bzaek.de) was accessed. 

 On the pull-down menu “Patientenberatungsstellen” (www.bzaek.de/nc/fuer-patienten/patientenberatungsstellen.html) the individual federal 
states were selected and the branches of the consultation service offered by each state's dental association were identified.

– Next, the home page of the Association of Statutory Health Insurance Dentists (Kassenzahnärztlichen Bundesvereinigung,KZBV) was accessed 
(www.kzbv.de).  
Via a link on the pull-down menu “Patienten,” the list of branches of the consultation service was found (www.kzbv.de/beratungsstellen-fuer-pa
tienten.759.de.html).

– The branches of the BZAEK und KZBV were compared and merged into one combined list .

● 3.   Medical associations and associations of statutory health insurance physicians
– The home pages of the German Medical Association (Bundesärztekammer, BÄK; www.bundesaerztekammer.de) and the Association of Statuto-

ry Health Insurance Physicians (Kassenärztlichen Bundesvereinigung, KVB; www.kbv.de) were accessed. However, no reference to or list of 
 nationwide patient consultation services could be identified.

– Next, therefore, the home pages of the medical associations and associations of statutory health insurance physicians of all federal states were 
accessed and searched.

– Finally, a Google search for the term “Patientenberatung” was conducted. Inspection of the first 300 items listed revealed no further hits.

● 4.  Denominational organizations 
– The branches of the consultation service offered by the organization “donum vitae: zur Förderung des Schutzes des menschlichen Lebens” 

 (Donum Vitae) were identified via the home page www.donumvitae.org/beratung_fuer_schwangere_frauen.
– Via the home page of the social welfare organisation of Germany's Protestant churches (Diakonie Deutschland; www.diakonie.de/index.html), all 

branches offering telephone consultation on the topic of pregnancy were identified (list at: www.diakonie.de/service-navigator.html?acti
on=map&consulting=1&l=0).

● 5.  Health insurance providers
– The statutory health insurance providers were identified via the home page of the National Association of Statutory Health Insurance Funds 

(GKV-Spitzenverband).  
The link www.gkv-spitzenverband.de/service/versicherten_service/krankenkassenliste/krankenkassen.jsp leads to an up-to-date listing of all 
 statutory health insurance providers. Direct links to the websites of the individual health insurance funds are provided.

– As part of the preparation for the survey, one of the authors (FI) contacted by telephone many of the then roughly 140 health insurance funds 
listed (if possible via an advice hotline). He was asked for either his health insurance number or his name and date of birth.  
He was then given no further information because he was not insured by the respective provider. As witnessed by various home pages, the 
 health insurance funds advertise the fact that their consultation services are available exclusively to members.

– For this reason, it would have been necessary to either invent fictive insured persons in cooperation with the health insurance providers or to 
 select the hidden clients according to their membership thereof. Therefore, statutory health insurance funds were excluded from the survey.

● 6.  Free internet search for other services: 
– Google searches for the terms “Patientenberatung” (“patient counselling”) and “Zahn” (“tooth”) were conducted, identifying the consultation 

 service of the Dental Consumers' and Patients' Advisory Service of the Working Group on Dental Health (Zahnärztliche Verbraucher- und 
 Patientenberatung der Arbeitsgemeinschaft Zahngesundheit; www.agz-rnk.de).
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eBOX 2

Methods used to establish the underlying evidence regarding the inquiries
The methods of evidence-based medicine were used to define the correct answers to the central queries for each of the six selected topics, 

First, a search strategy for each individual central query was developed. This facilitated the subsequent surveys of the medical databases 
 Cochrane Library und PubMed. Both MeSH terms and free text were used in these searches, which were restricted to the relevant types of studies. 
The searches were limited to publications in German or English with no restriction on year of publication.

Furthermore, searches were carried out in databases of guidelines and health technology assessment documents (Association of the Scientific 
Medical Societies in Germany, National Institute for Health and Care Excellence, Agency for Healthcare Research and Quality, German Agency for 
Health Technology Assessment, Ludwig Boltzmann Institute–Health Technology Assessment) and in the resources of institutions that publish epide-
miological data for Germany (federal government health reports, Robert Koch Institute, Association of Population-based Cancer Registries in 
 Germany).

Each of the searches above was conducted independently by two of three authors (A.S., M.A., F.I.).
For questions regarding test quality we searched for validation studies; for benefit and harm, randomized controlled studies (RCTs) and meta-

 analyses (of RCTs). If the identified RCTs did not document harm, cohort studies were sought. Prevalence data were obtained or calculated from 
 epidemiological studies or other sources of epidemiological information.

The identified studies were critically evaluated on the basis of established checklists (e1, e2) by two persons independently. Only studies with 
high-quality methodology were used for synthesis.

All of the sources used are listed in the eReferences. The principal sources for the central queries on each topic were as follows:
– Bowel cancer screening (colonoscopy): prevalence (e3), test quality (e4), benefit (e5, e6; no RCTs yet available), adverse effects 

 (e7, e8)
–  Glaucoma screening (tonometry): prevalence (e9), test quality (e9), benefit (e10–e13)
–  Trisomy 21 screening (amniocentesis): prevalence (e14–e16), test accuracy (e17), adverse effects (30, e18)
–  Fissure sealing: goal (28, e19), benefit (e19, e20), elements/procedure (e21–e29)
–  Professional dental cleaning: elements (29), benefit (29, e30, e31), adverse effects (29, e30, e31)
–  Mercury detoxification: goal (e32), benefit with DMPS/DMSA (e33–e37), benefit with EDTA and natural substances such as ramsons and 

 coriander (no RCTs yet available), adverse effects (e33, e34, e36).
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eBOX 3

Standardized inquiries
● Bowel cancer screening (with colonoscopy) (25, e3–e8, e38–e43)

– Introduction: 
Hello, my name is … . My doctor has recommended me to have a colonoscopy to check for bowel cancer.  I'm not sure I really want a 
 colonoscopy and have a few questions...

– Question 1 on disease risk: 
Is it really important at my age? I'm 56. How common is bowel cancer at that age? 
Supplementary question: What do you mean by… (e.g., rare, common ...)? 

– Question 2 on test quality (colonoscopy): 
If the examination doesn't show anything, do I definitely not have bowel cancer? (How accurate is the examination?)  
Supplementary question: What do you mean by… (e.g., quite safe, almost always reliable ...)? 

– Question 3 on benefit: Is it clear that people benefit from having this done? 
Supplementary question: Is that your opinion, or where are you getting the information from?

– Question 4 on adverse effects: That can't be very pleasant. Can anything go wrong? 
Supplementary question: How often do things like that happen? 

– Question 5 on information material, further sources: 
That was a lot all at once. Can you recommend me anything to read, so I can think about it in peace and quiet?

● Glaucoma screening (with measurement of internal ocular pressure) (e9–e13, e44–e53)
– Introduction: 

Hello, my name is … . A few days ago I made an appointment with the ophthalmologist. I haven't got any problems with my eyes, but I'm getting 
to the age where some people need reading glasses. The lady on the telephone said it's important to check your eye pressure. It's to do with 
glaucoma, which she said a lot of people don't notice. She told me the examination's not covered by health insurance. I'm not sure if I really 
need it ...

– Question 1 on disease risk: 
Is glaucoma common at my age? I'm 42. 
Supplementary question: What do you mean by… (e.g., rare, common ...)?  

– Question 2 on test quality : 
And does the examination show that for sure? How accurate is it? 
Supplementary question: Can it happen that there's a false alarm or anything like that? 
Supplementary question: How often does that happen (in my age group)?

– Question 3 on benefit: Is it clear that people benefit from having this done? 
Supplementary question: Is that your personal opinion, or where are you getting the information from?

– Question 4 on information material, further sources: 
That was a lot all at once. Can you recommend me anything to read, so I can think about it in peace and quiet?

● Screening for trisomy 21 (with amniocentesis) (30, e15–e18, e54–e59)
– Introduction: 

I'm 14 weeks' pregnant at age 34. It's my first pregnancy, and I'm very anxious because a friend of mine who was 36 was told that she had a risk 
pregnancy. She decided to have an amniocentesis. 
I'm not sure if I want to do anything like that and I have a few concrete questions …

– Question 1 on disease risk: 
I've heard that women of my age are at higher risk of having a baby with Down syndrome. How high is the risk for me? 
Supplementary question: What do you mean by… (e.g., rare, low ...)? 

– Question 2 on adverse effects: 
Assuming I have an amniocentesis. I would be worried about something happening to the baby. Could I lose it? 
Supplementary question: What do you mean by… (e.g., rare, low ...)? 

– Question 3 on test accuracy: 
Are the results of amniocentesis reliable?

– Question 4 on information material, further sources: 
That was a lot all at once. Can you recommend me anything to read, so I can think about it in peace and quiet?
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● Fissure sealing (28, e19–e29)
– Introduction: 

Hello, my name is … . I took my 7-year-old daughter to the dentist and he suggested sealing two molars. I ‘m calling now because I'd like to hear 
your opinion (as a dentist). 
(If asked, state that both molars are in the lower jaw.) 

– Question 1 on the goal: 
Why is fissure sealing done?  
Supplementary question: Does that protect the whole tooth? 

– Question 2 on benefit: 
(Sealing protects the tooth) And there would never be a cavity in that tooth?  
Supplementary question: Can you explain that more clearly?, What does … mean? (depending on the answer to question 2, e.g., “there's no 
guarantee,” “it's lower,” “there's less decay,” “no more decay on the chewing surface”)

– Question 3 on the procedure: 
I didn't have any sealing done, and up to now the dentist has just looked at my daughter's teeth. So how is the sealing done? What happens? 
(Then I can explain it better to my daughter). 
Supplementary question, if drying is mentioned but the procedure is not described: How is the tooth dried/kept dry? 
Supplementary question, if cotton batting is mentioned: And one person does that alone? It sounds as though more than two hands are needed. 
Supplementary question, if  both procedures are mentioned: What's better? Which way is better?

– Question 4 on information material, further sources: 
Thank you for the information. (That was a lot to take in/I'm not sure I asked all the right questions/got all the details). Is there anything I can 
 read? A brochure or something?

● Professional dental cleaning (29, e30, e31, e60)
– Introduction: 

Hello, my name is … . I had a routine appointment with the dentist last week and he suggested professional cleaning. I said no, but now I'd like 
to hear your opinion (as a dentist).

– Question 1 on the procedure: 
What does professional cleaning consist of?

– Question 2 on benefit: 
Is the cleaning a good thing?  Would it help me … I mean, apart from the fact that my teeth would be whiter afterwards? 
Supplementary question: Where do you get that information? What are your sources? Is that your opinion, or how do you know? 

– Question 3 on adverse effects: 
Are there any reasons not to have the cleaning done? In the long term? 
Supplementary question, if only short-term complications are mentioned: (I have to ask again.) Could there be any long-term damage to my 
teeth or gums? 
Supplementary question, if the counsellor says there are no studies or no findings: Have the long-term consequences (damage/adverse effects) 
not been studied, or did the studies not find any negative long-term consequences?

– Question 4 on information material, further sources: 
Thank you for the information. That was a lot to take in. Is there anything I can read? A brochure or something?

● Mercury detoxification (e33–e37)
– Introduction: 

Hello, my name is … . I had a routine appointment with the dentist last week . He told me my old amalgam filling is broken and has to be re -
placed with a plastic filling. He also advised to have mercury detoxification. As a dentist yourself, can you give me some information about that?

– Question 1 on the goal: 
What is mercury detoxification? What does it aim to achieve?

– Question 2 on benefit: 
Will the detoxification help me? How well does it work?

– Question 3 on adverse effects: 
And are there any negative effects? Or is it well tolerated? 
Supplementary question: Where do you get that information (effect/adverse effect)? What are your sources? Is that your opinion, or how do you 
know? 

– Question 4 on information material, further sources: 
Thank you for the information. That was a lot to take in. Is there anything I can read? A brochure or something?
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eBOX 4

Examples of coding
● Example 1: Adequate answer

– Question: How common is bowel cancer at my age? (woman, 56 years old) 
– Answer: Around 8 out of every 1 000 women are diagnosed with bowel cancer.
– Coding: correct content + wording readily intelligible = adequate answer

● Example 2: Adequate answer on further questioning
– Question: How common is bowel cancer at my age? (woman, 56 years old) 
– Answer: It's a very rare disease.
– Supplementary question: What do you mean by very rare?
– Answer: Around 0.8% of women in your age group are are diagnosed with bowel cancer.
– Coding: correct content + wording readily intelligible (on further questioning) = adequate answer

● Example 3: Correct answer without readily understandable wording
– Question: How common is bowel cancer at my age? (woman, 56 years old) 
– Answer: About 28 000 women get it each year.
– Coding: correct content + wording not readily intelligible = correct answer

● Example 4: Incorrect answer
– Question: How common is bowel cancer at my age? (woman, 56 years old) 
– Answer: It's quite a common disease.
– Supplementary question: What do you mean by quite common?
– Answer: Well, that a lot of people get it.
– Coding: incorrect content  + wording not readily intelligible (even on further questioning) = incorrect answer

Comment:
Because the existing sources of health information generally communicate the 10-year risk, the counsellors' answers were 
 assessed according to the consultation standard, even if no mention was made of a time period.
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eFIGURE 1

 Flow chart of consultations
UPD, Unabhängige Patientenberatung Deutschland (Independent Patient Counselling Service Germany); KID, Krebsinformationsdienst (Cancer Information Service of 
the German Cancer Research Center)

No contact achieved 
(n = 32)

Excluded:  
inclusion criteria not met 

(n = 404)

Excluded: 
Consultation ended  

prematurely as counsellor  
was only competent to  

answer legal or psychosocial 
questions (n = 22)

Excluded: 
Consultation ended  

prematurely owing to  
counsellor's lack of expertise  

in dental topics 
(n = 5)

Consultations analyzed per topic: 
– fissure sealing (n = 34)
– professional dental cleaning (n = 39)
– mercury detoxification (n = 31)

Consultations analyzed per topic and type of organization: 
– bowel cancer screening (n = 35; publicly funded [n = 22], 

physicians [n = 13])
– glaucoma screening (n = 35; publicly funded [n = 26], 

physicians [n = 9])
– trisomy 21 screening (n = 119; publicly funded [n = 28], 

physicians [n = 3], denominational [n = 88])

Medical consultation services (n = 574):  
publicly funded (n = 22; UPD, KID),  

denominational  
(n = 521; Donum Vitae, Diakonie),  
associations of statutory health  

insurance physicians  
and medical associations (n = 31)

Dental consultation services   
contacted successfully (n = 25)

Medical consultation services  
contacted successfully (n = 542)

Dental consultation services (n = 25):  
federal state dental associations,  
Dental Consumers' and Patients'  

Advisory Service

Dental consultation services  
included (n = 25)

Medical consultation services  
included (n = 138)

Consultations (n = 320)

Dental consultations 
 (n = 109)

Medical consultations 
 (n = 211)

Consultations analyzed  
(n = 104)

Consultations analyzed 
 (n = 189) 
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eTABLE 1

The counsellors' qualifications

Qualification 

University education in dentistry, medicine, or health 
sciences

University education in non-medical disciplines, e.g., 
teaching or psychology

Vocational training, health-related

Vocational training, other

Counsellor

Other

Not stated

Dental topics
(n = 104)

39

0

23

17

0

0

25

Medical topics
(n = 189)

39

65

10

3

42

2

28
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eTABLE 2

Frequency of under- and overestimation

*1 In one consultation the sensitivity was given correctly but the specificity incorrectly (100%).
*2 In one consultation the risk of perforation was stated correctly but the risk of bleeding was underestimated (0.1%).

Central query 
 (abbreviated)

Bowel cancer screening (colonoscopy)

Prevalence

Test quality  
(colonoscopy)

Risks 
 (colonoscopy)

Early detection of glaucoma (tonometry)

Prevalence

Test quality
(tonometry)

Trisomy 21 screening (amniocentesis)

Prevalence

Test accuracy  
(amniocentesis)

Loss rate 
(amniocentesis)

Fissure sealing

Reduction of risk of tooth 
decay

Professional dental cleaning

The answers to the three central queries (according to the consultation standard) do not involve numerical values.

Mercury detoxification

Adverse effects

Content correct

Ten-year risk: <1%
(woman, 56 years old)

Sensitivity: 90–99%
Specificity: 95–<100%

Bleeding: 0.2–0.3%
Perforation: 0.01–0.1%

Age-specific prevalence: 
<1%

(woman, 42 years old)

Sensitivity: 40–60%
Specificity: 89–97%

Risk of 0.1–0.4%
(pregnant woman, 34 years 

old)

Test accuracy:  
99–99.95%

0.3–1.5%

Risk reduction:  
40–60% 

Adverse effects 
(depending on substance 

used)

Question 
asked 

(n)

 35

 35

 35

 35

 35

119

119

119

 34

 31

Correct 
 answers 

(n)

14

 3*1

 3*2

 9

 3

38

54

73

 0

 0

Incorrect answers

Overestimation 
(n)

(values)

2
(6–15%)

1 
(99.9%  

sensitivity)

*1

(100% specificity)

8
(1.3–15%  
bleeding;
0.2–10% 

 perforation)

4
(1–3%)

1 
(80% sensitivity, 
99% specificity)

14
(0.47–5%)

0

8
(1.75–3%)

1
(85%)

0

Underestimation 
(n)

(values)

0

0

*2

(0.1% bleeding)

0

0

1
(0.09%)

0

1
(0.1%)

0

0

Non-numerical 
answers (n)

10

30

22

11

27

46

56

34

27

11

No answer 
 (n)

 9

 1

 2

11

 4

20

 9

 3

 6

20
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eTABLE 3

Stated sources of further information in 278 telephone consultations

*1 Multiple mentions per consultation possible
*2 Including information material (online and/or printed)

Stated sources

Medical/dental personnel, institutions, professional associations*2

National bodies and publicly financed organizations*2

Internet search engines

Health insurance providers*2

Foundations and groups

Online encyclopedias and health portals

Information material available from the organization providing the 
consultation

Patient forums 

Self-help groups

Science broadcasts

Industry

Other

Number of 
 times 

 mentioned*1

162

 99

 62

 46

 14

 10

 10

  5

  1

  1

  1

  7

56



 

 

6.3 Steckelberg A, Albrecht M, Kezle A, Kasper J, Mühlhauser I (2013): 
Impact of numerical information on risk knowledge regarding human 
papillomavirus (HPV) vaccination among schoolgirls: a randomised 
controlled trial. GMS Ger Med Sci 11: Doc15. DOI: 10.3205/000183. 
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Impact of numerical information on risk knowledge
regarding human papillomavirus (HPV) vaccination among
schoolgirls: a randomised controlled trial

Effekt von Zahlenangaben auf das Risikowissen von Schülerinnen zur
Humanen Papillomavirus (HPV)-Impfung: eine randomisiert-kontrollierte
Studie

Abstract
Introduction: In Germany the implementation of human papillomavirus
(HPV) vaccination for women aged 12–17 years was accompanied by

Anke Steckelberg1

Martina Albrecht1various campaigns. Evidence-based information including numerical
Anna Kezle1

data was not provided. However, standard information leads to overesti-
Jürgen Kasper1mation of cancer risk and effects of HPV vaccination. Confidence in

children’s ability to deal with numerical data is low, especially in disad-
vantaged pupils.

Ingrid Mühlhauser1

The aim of the present study was to compare the effects of a standard
leaflet with an information leaflet supplemented with numerical data
on ‘risk knowledge’ regarding HPV vaccination among schoolgirls.

1 Unit of Health Sciences and
Education, University of
Hamburg, GermanyMethods: Randomised-controlled short-term trial. All 108 schoolgirls of

seven school classes were asked to participate and 105 agreed. Partici-
pants were vocational schoolgirls who were preparing for grade 10
graduation and who were members of the target group for HPV vaccin-
ation. The control group was asked to read a standard leaflet on HPV
vaccination of the German Women’s Health Network. The intervention
group received the same leaflet, but it was supplemented with numer-
ical information on cancer risk and assumed effects of the HPV vaccin-
ation on cancer prevention.
As baseline characteristics we surveyed: age, vaccination status, attitude
towards HPV vaccination and aspects regarding migration background.
The primary end point was ‘risk knowledge’. Questionnaire surveys were
performed under experimental conditions. Individual randomisation,
participants, and intention-to-treat data analyses were blinded. The
study was approved by the Ministry of Education and Culture of
Schleswig-Holstein and the ethics committee of the Hamburg Chamber
of Physicians.
Results: We analysed ‘risk knowledge’ for all 105 randomised partici-
pants. Baseline characteristics of the two groups were comparable.
Numerical risk information recipients were more likely to give correct
answers compared to standard information recipients: Mean value of
risk knowledge score (0–5 points): 4.6±1.0 vs. 2.6±1.2 (mean difference
2.0 (95% CI 1.6–2.4)); (P<0.001). Post hoc distractor analysis of single
itemswas performed. Incorrect answers of control participants indicated
that cervical cancer risk was highly overestimated whereas total cancer
risk wasmostly underestimated, and possible impact of HPV vaccination
on cancer prevention was overestimated.
Conclusion: Supplementing health information on HPV vaccination with
numerical data improves ‘risk knowledge’ among schoolgirls.

Keywords: consumer health information, human papillomavirus
vaccination, risk knowledge, evidence-based medicine
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Zusammenfassung
Einführung: In Deutschland wurde die Implementierung der Humanen
Papillomavirus (HPV)-Impfung für 12–17-jährigeMädchen von diversen
Kampagnen begleitet. Evidenz-basierte Informationen, die Zahlenanga-
ben beinhalten, wurden nicht zur Verfügung gestellt. Stattdessen führten
die Standardinformationen zu einer Überschätzung des Krebsrisikos
und den Effekten der HPV-Impfung. Das Vertrauen in die Fähigkeit von
Kindern mit Risiken umzugehen ist gering, insbesondere wenn es sich
um sozial benachteiligte Schüler handelt.
Das Ziel dieser Studie ist ein Vergleich der Effekte eines Standard-Flyers
mit einem Informationsflyer, der Zahlenangaben beinhaltet, hinsichtlich
des Risikowissens über die HPV-Impfung bei Schülerinnen.
Methoden: Randomisiert-kontrollierte Kurzzeitstudie. Es wurden alle
108 Schülerinnen aus sieben Schulklassen auf die Teilnahme angespro-
chen und 105 stimmten zu. Die Teilnehmerinnenwaren Berufsfachschü-
lerinnen, die den Abschluss der 10. Klasse anstrebten und zur Zielgrup-
pe für eine HPV-Impfung gehörten. Die Kontrollgruppe wurde gebeten,
den Standardflyer des Nationalen Netzwerks Frauen und Gesundheit
zu lesen. Die Interventionsgruppe erhielt den gleichen Flyer, der jedoch
mit numerischen Informationen zum Krebsrisiko und zu den angenom-
menen Effekten der HPV-Impfung auf die Krebsprävention ergänzt
worden war. Als Basischarakteristika wurden Alter, Impfstatus, Einstel-
lung zur HPV-Impfung und Aspekte bezüglich desMigrationshintergrunds
erhoben. Der primäre Endpunkt war Risikowissen. Die Fragebogenerhe-
bungen erfolgten unter experimentellen Bedingungen. Die individuelle
Randomisierung, die Teilnehmerinnen und die intention-to-treat Daten-
analyse waren verblindet. Die Studie wurde vomMinisterium für Bildung
und Kultur des Landes Schleswig-Holstein und der Ethikkommission
der Hamburger Ärztekammer genehmigt.
Ergebnisse:Risikowissen wurde für alle 105 randomisierten Teilnehme-
rinnen analysiert. Die Basischarakteristika der beiden Gruppen waren
vergleichbar. Die Schülerinnen, die den Flyer mit Zahlenangaben erhiel-
ten, gaben häufiger korrekte Antworten im Vergleich zur Kontrollgruppe
mit der Standardinformation:Mittelwert des Risikowissens (0–5 Punkte):
4,6±1,0 vs. 2,6±1,2 (Differenz 2,0 (95% CI 1,6–2,4)); (P<0,001). Post
hoc wurde eine Distraktorenanalyse der einzelnen Items durchgeführt.
Die inkorrekten Antworten der Teilnehmerinnen der Kontrollgruppe
zeigten, dass das Zervixkarzinom-Risiko stark überschätzt wurde, das
Risiko für Krebserkrankungen im Allgemeinenmeist unterschätzt wurde
und der mögliche Einfluss der HPV-Impfung auf die Krebsprävention
überschätzt wurde.
Schlussfolgerung: Die Ergänzung eines Informationsflyers zur HPV-
Impfung mit Zahlenangaben verbesserte das Risikowissen von Schüle-
rinnen.

Schlüsselwörter: Gesundheitsinformationen, Humane
Papillomviren-Impfung, Risikowissen, Evidenz-basierte Medizin

Introduction
In Germany HPV vaccination for young women 12–17
years of age started in 2007. The implementation was
accompanied by various campaigns. Pharmaceutical in-
dustry was strongly involved including presentations in
school classes [6]. Neumeyer-Gromen et al. have analysed
German media reports and public brochures from
2007–2009 to study whether available information facil-

itates informed choice in HPV vaccination. They found
that only 41% of the identified sources provided numbers
on effectiveness and 2% on absolute risk reductions for
the cancer surrogate dysplasia. Also, none of the numbers
was correct [14].
Adolescents’ participation in decisionmaking lacks essen-
tial prerequisites for informed choice including availability
of evidence-based patient information. This means infor-
mation that is unbiased, complete and understandable
[2]. Incomplete and biased information may lead to wor-
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rying misconceptions as reported in a number of recent
publications.
About one year after the introduction of the UK vaccina-
tion programme, Hilton et al. explored schoolgirls’ know-
ledge and understanding about HPV infection and its link
to cervical cancer, beliefs about safer sex, and personal
risk in relation to HPV, understandings and concerns
about HPV vaccination, vaccination experiences, and
understanding of the importance of cervical cancer
screening. Participants (n=87) of this focus group study
were between 12–18 years old. Typically girls referred to
the HPV vaccination as the cancer jab. Results showed
that knowledge on HPV was low and partly incorrect [9].
Schmeink et al. interviewed 698 female and male stu-
dents aged 18–25 years. After implementation of the
national HPV vaccination programme in the Netherlands,
more than 50% had never heard of HPV [15]. In a web-
based survey with 396 female American college students,
Dillard et al. explored general knowledge on HPV vaccin-
ation. Results showed that HPV related knowledge aver-
aged only 65% overall [5]. In addition, an Australian focus
group and interview study found lack of knowledge about
HPV vaccination (HPV infection, transmission, cervical
cancer connection, HPV vaccine, recommendations)
among parents and girls [4].
In preparing the protocol of the present study, few studies
were identified which explored children’s perception of
risk information. In fact, confidence in children’s ability
to deal with numerical data is low, especially in disadvan-
taged pupils. Ulph et al. studied children’s perception of
different presentations of probability information. In
principal, children between 7 and 11 years of age can
understand probability information. Pie charts were
helpful to support understanding of presentations [20].
In 2008, the British General Medical Council explicitly
demanded the participation of adolescents in decision
making, which requires evidence-based information [7].
In the UK the Gillick guidelines provide a legal framework
for professionals who have to judge on adolescents’
ability to consent to medical treatment [8]. However, in
practice, the interpretation of the guideline varies [21].
Based on an interview study with stakeholders, Wood et
al. suggest to allow “Gillick competent” adolescents to
consent or to refuse, even if this contradicts their parents’
opinion [21].
The target group of HPV vaccination demands and ur-
gently needs numerical information on disease risk [19].
Stöckli et al. analysed three HPV information brochures
for adolescents and conducted focus groups with Swiss
pupils aged 14–19 years. One of the analysed HPV infor-
mation was the leaflet of the German Women’s Health
Network which was used in the control group of the
present study [13]. They reported that none of the infor-
mation provided numerical data on cervical cancer risk.
However, the information drew certain pictures on the
disease risks. Pupils highly overestimated cervical cancer
risk with overall ratings between 24% and 35%, and es-
timates up to 90%. One information leaflet induced an-
other serious confusion. Participants equalised the cer-

vical cancer risk to the risk of HPV infection, which was
stated to be 70%. In fact, lifetime cervical cancer risk is
approximately 1%. The authors concluded that those de-
veloping information should beware of these communi-
cation pitfalls. Their study shows that standard informa-
tion without numerical data causes harm by evoking
misconceptions of disease risks [19]. Communicating
numbers could prevent false conclusions [19].
Therefore, the aim of the present study was to compare
the effects of an information leaflet including numerical
data to standard information without numerical data on
‘risk knowledge’ regarding HPV vaccination in disadvan-
taged schoolgirls of full-time vocational schools.

Methods
In 2009, 3 vocational schools, in Schleswig Holstein,
Germany, were asked to participate in the project and
facilitate access to the target group of HPV vaccination
in full-time vocational classes. All schools agreed and fa-
cilitated access to eligible classes. Classes were recruited
until sample size was reached.

Participants

All 108 schoolgirls of seven classes were asked to partici-
pate and 105 gave informed consent. Participants were
full-time vocational schoolgirls who were preparing for
grade 10 graduation andwhoweremembers of the target
group for HPV vaccination in Germany (age 15–17).
We randomly assigned the 105 schoolgirls to receive
either one of the two information formats on HPV vaccin-
ation. Individual randomisation was done for all partici-
pants by an external person. Allocation was concealed.
ID numbers were either even or odd numbers represent-
ing either one study group and leading to an even distri-
bution in each class. Students, trial staff and also the
statistician, were unaware of the study arm to which
participants had been assigned.

Intervention and comparison

The intervention consisted of the modified standard
leaflet of the German Women’s Health Network, which is
part of the European Women’s Health Network and aims
to enhance women’s health. This standard leaflet com-
prised one A4 size paper, printed on both sides, and did
not include numerical risk information (Attachment 1).
For the intervention group the standard leaflet was sup-
plemented with numerical information on cancer risk and
on benefit of the HPV vaccination in terms of cervical
cancer prevention [13] (Attachment 2). The control group
was asked to read the standard leaflet on HPV vaccina-
tion. The modified leaflet was pilot tested with members
of the target group (n=5) for comprehensibility, readability,
and acceptability.
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Procedure

In Germany, any studies performed within public schools
require approval from the federal state government. In
contrast to other federal states, Hamburg always requires
informed consent given by parents. According to the
German data protection act, the target group is judged
to be mature enough to give informed consent regarding
the present study. Therefore, in September 2009 we ad-
dressed the three vocational schools in Schleswig Holstein
that offered full-time vocational classes in the field of
health and were situated close to Hamburg. The schools
were addressed and information on the project was
provided. Seven classes were consecutively included
until the sample size was reached.
Schoolgirls who were present at school the day of the
study were addressed. Male students were offered the
intervention but they were not included.
After a short introduction of the project by one of the au-
thors (AS or MA), envelopes were consecutively distri-
buted. According to IDs, participants were then seated
either in the window section or the non-window section
of the classroom to avoid contamination among the
groups. The time frame comprised 90 minutes. After the
schoolgirls exhaustively worked through the flyer, they
completed the knowledge questionnaire.
After completion of the study, participants had the chance
to ask questions and discuss relevant issues on HPV
vaccination.

Outcome measure

The primary outcomemeasure was ‘risk knowledge’. Age,
vaccination status, attitude towards HPV vaccination, in-
formation accessed for HPV, native language and parents’
countries of birth were surveyed as baseline characterist-
ics.
The knowledge questionnaire was based on the ‘informed
choice’ knowledge questionnaire developed by Marteau
et al. and adapted to HPV vaccination [11]. It comprised
6 items (Table 1). The first 2 items referred to general
knowledge and were assumed to be easy to answer. They
were intended to motivate adolescents to work on the
questionnaire.
Itemswere coded according to a predefined coding sheet.
Each correct response scored either 0.5 points (2 items
on general knowledge) or 1.0 point (4 items on ‘risk
knowledge’) leading to a maximum score of 5 points.
Missing responses were counted as wrong answers.
Attitudes were surveyed applying the attitude item of the
‘informed choice’ instrument by Marteau et al. (scale:
1 (positive) – 4 (negative)) [11].
We had decided not to survey components of the outcome
measure at baseline, before distribution of the informa-
tion leaflets, for methodological reasons. Applying the
same questionnaires twice within one session would have
biased results.

Hypothesis

We expected risk knowledge to be poor with standard
information and that the intervention would improve ‘risk
knowledge’ by 30% of the scale range among schoolgirls.

Statistical analysis

The primary analysis was performed by intention-to-treat.
Baseline variables are presented asmeans and standard
deviation (SD) or frequency distributions. Fisher’s exact
tests for categorical variables and unpaired t-tests for
continuous variables were used to explore comparability
of the study groups at baseline.
The data columns considering ‘risk knowledge’ did not
contain anymissing values because only correct answers
were counted as ‘risk knowledge’. Knowledge scores were
analysed as continuous variables and analysed based
on mean-scores (SD). Groups were compared using un-
paired t-test.
The software package SPSS 16.0 was used for statistical
calculations.

Sample size

Sample size calculation: We assumed that the control
group would achieve 10% (0.5 points) of the maximum
score. We considered an increase of 30% (1.5 points) in
‘risk knowledge’ as an important improvement. Aiming
for a power of 90% at an alpha error of 5% each study
group should therefore include 47 participants.

Results
Baseline characteristics of the two groups were compar-
able (Table 2). Attitudes towards HPV vaccination showed
no significant differences between intervention and con-
trol group. Mean values (SD) were 1.7 (0.8) and 1.7 (0.6)
respectively, p=0.95 (scale 1 (positive) – 4 (negative))
(Table 1). We analysed ‘risk knowledge’ for all 105 ran-
domised participants (Figure 1). Numerical information
recipients were much more likely to give correct answers
compared to standard information recipients: mean value
of ‘risk knowledge’ score (scale 0–5 points): 4.6±1.0 vs.
2.6±1.2; difference 2.0 (95% CI 1.6–2.4; p<0.001)
(Table 3).
Post hoc analyses of single items were performed. Incor-
rect answers of control participants indicated that cervical
cancer risk was highly overestimatedwhereas total cancer
risk was mostly underestimated, and possible impact of
HPV vaccination on cancer prevention was overestimated.
Results of themultiple choice knowledge items are shown
in Table 1. 89% of adolescents of the intervention group
correctly estimated their lifetime risk to get cervical cancer
versus 29% in the control group. Only 12% of the parti-
cipants in the intervention group overestimated their risk,
compared to 50% in the control group. Comparable re-
sults are shown for the risk of dying from cervical cancer.
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Table 1: Distractor analyses of multiple choice items of the knowledge questionnaire (correct answers in bold). Values are
numbers (percentages)* of participants
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Table 2: Baseline characteristics of participants (n=105)

Table 3: Primary outcome ‘risk knowledge’ (scale 0–5 points)

9% vs. 48% of adolescents overestimated their risk in
the intervention and control group, respectively. Finally,
6% (intervention group) vs. 31% (control group) stated
that no woman out of 1,000 vaccinated women will die
from cervical cancer, which indicates overestimation of
HPV vaccination efficacy.

In addition, we surveyed the sources used by adolescents
to find health information on HPV vaccination. The
sources most frequently accessed were doctors (33 vs.
29), parents (23 vs. 15) and friends (16 vs. 11) for inter-
vention and control group, respectively. Journals (4 vs.
9), television (7 vs. 9), internet (6 vs. 5), and school
(8 vs. 5) were less frequently mentioned as a source of
information by intervention and control group participants.
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Figure 1: Flow of participants through trial

Discussion
Our study shows that risk knowledge is low and miscon-
ceptions about cervical cancer risk and HPV vaccination
are high among schoolgirls when using standard patient
information. Numerical information on HPV vaccination
improved risk knowledge.

Strengths and limitations

Primary analysis was on intention-to-treat and pupils were
blinded to group affiliation. The study participants were
disadvantaged students who were preparing for their first
graduation in vocational full-time schools.
The trial also has limitations. Outcome measures had to
be surveyed right after the intervention for data privacy
protection reasons. The knowledge test had not been
validated. Hence, lack of discrimination of single items
might have obscured existing differences. In this study
however, we detected a difference in risk knowledge.

Furthermore, surveying adverse effects is an important
issue. In this study follow up data collection was neither
feasible nor intended. However, as demonstrated in the
present and previous studies standard information on
HPV vaccination rather than risk communication with
numerical data appears to evoke adverse effects in ado-
lescents’ risk perception [19]. Overestimation of personal
cancer risk and unrealistic expectations of medical inter-
vention are clearly undesired outcomes of health inform-
ation. Finally, the numerical information flyer was not
rigorously developed according to defined criteria for
evidence-based patient information and was also limited
by the leaflet format [2]. Participants of the intervention
group reported a slightly higher access to information on
HPV. As evidence-based consumer information including
numerical data was not available at the time of our study,
this imbalance could have hardly influenced the results
on risk knowledge.
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Meaning of the study results

Our results extend the findings of other trials. Few studies
addressed adolescents regarding risk knowledge on HPV
vaccination. It is of note, that none of these studies sur-
veyed risk knowledge on cervical cancer risk and effects
of HPV vaccination on cancer prevention. In contrast to
these recent international studies, schoolgirls in our study
showed good knowledge regarding general aspects of
HPV in both study groups as the first two items of the
questionnaire were correctly answered by all except one
participants [4], [5], [9].
Risk knowledge is an important component in decision
making, but there are some other aspects of relevance.
Connolly et al. emphasized that in case of vaccination
decisions accurate and credible information on risks and
benefits alone is not enough [3]. Decision makers need
help to structure and transfer the relevant information
into a well-reasoned decision. The authors suggest inter-
net-based decision aids to face this issue [3]. They dis-
cuss a hierarchy of decision aids to offer health informa-
tion of different levels of complexity in order to meet the
individuals’ needs, and suggest 3 different levels: simple
recommendation; supported recommendation; interactive
and assisted personal decision model [3].
On the other hand, Web 2.0 information has been shown
to be influenced by anti-vaccination movements. Kata
has outlined the rhetorical tactics of these movements
[10]. Betsch et al. also discussed opportunities and
challenges of Web 2.0 related to vaccination information.
They identified users who are particularly vulnerable to
finding and using misleading information [1]. This group
especially comprises persons with low numeracy and low
health literacy [1]. Therefore, improving risk literacy in
young people is a prerequisite to informed decision
making.

Conclusion
Those designing and implementing vaccination pro-
grammesmust respect the ethical right to evidence-based
information for the target groups including adolescents.
Results support the ethical guidelines’ demand for evi-
dence-based, reliable and easy to understand information
on benefit and harm ofmedical interventions. Campaigns,
using incomplete and misleading presentations of infor-
mation are delusive and should be abandoned. In the
meantime, the HPV flyer used in the intervention group
is available on the internet [13]. Finally, as emphasized
by various authors, adolescents need health literacy to
be prepared for the critical appraisal of health informa-
tion. Various projects have addressed this important issue
[12], [17], [18].
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Zusammenfassung Das Projekt Entwicklung einer Leitlinie zur Erstellung von evidenzbasierten
Gesundheitsinformationen stellt ein Novum dar. Es zielt auf eine Verbesserung der Qualität von
Gesundheitsinformationen. Der Entwicklungsprozess und die Implementierung orientieren sich
an nationalen und internationalen Standards. Insbesondere die Einbeziehung der Ersteller von
Gesundheitsinformationen in diesen Prozess hat einen hohen Stellenwert.

Der Artikel gibt am Exempel Grafiken einen Einblick in den Leitlinienentwicklungsprozess.
Zudem werden die Ergebnisse einer explorativen Studie zur Ermittlung der Kompetenzen von
Erstellern von Gesundheitsinformationen vorgestellt, die handlungsleitend für die Vorbereitung
der Leitlinienimplementierung sind.

Zu zwei exemplarischen Fragestellungen nach dem Effekt von Grafiken in Gesundheitsinfor-
mationen wurden systematische Literaturrecherchen (bis Juni 2014), eine kritische Bewertung
der Literatur und eine deskriptive Datensynthese nach GRADE durchgeführt. Aus 3287 Treffern
wurden 11 RCTs in die Analyse eingeschlossen. Die Qualität der Evidenz wurde nach GRADE
zwischen niedrig und mittel bewertet. Ergänzende Grafiken können einen positiven Effekt auf

kognitive Endpunkte haben. Die Relevanz der Ergebnisse ist allerdings fraglich. Sollen Grafiken
verwendet werden, so gibt es Anhaltspunkte, dass insbesondere Piktogramme, aber auch Bal-
kendiagramme einen positiven Effekt auf kognitive Endpunkte haben und den Präferenzen der
Nutzer entsprechen.

pondenzadresse: Julia Lühnen, Universität Hamburg, MIN Fakultät, Gesundheitswissenschaften, Martin-Luther-King Platz 6,
Hamburg. Tel.: +040 42838-7224; Fax: +040 42838-3732.
: julia.luehnen@uni-hamburg.de (J. Lühnen).
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In der Vorstudie zur Implementierung der Leitlinie wurden mittels Experteninterviews die
Kompetenzen der Ersteller von Gesundheitsinformationen exploriert. Es wurden vier leitfa-
dengestützte Telefoninterviews geführt, aufgezeichnet, transkribiert und in Anlehnung an die
Grounded Theory analysiert. Es wurden sechs Kategorien gebildet: Literaturrecherche, Erstel-
lung von Gesundheitsinformationen, Partizipation der Zielgruppe, Fort- und Weiterbildung der
Ersteller, Kooperation mit anderen Institutionen, Notwendige Kompetenzen. Die Kompetenzen
zu den Methoden der evidenzbasierten Medizin und evidenzbasierten Gesundheitsinformationen
sind sehr unterschiedlich ausgeprägt und weisen auf einen Schulungsbedarf hin. Diese Ergebnisse
sind in die Entwicklung des Schulungsprogramms, welches die Implementierung unterstützen
soll, eingeflossen.

KEYWORDS
Evidence-based
health information;
guideline;
graphical
representation;
competencies

Summary The ‘‘Guideline for the Development of Evidence-based Patient Information’’ pro-
ject is a novelty. The aim of this project is to enhance the quality of health information. The
development and implementation process is guided by national and international standards.
Involvement of health information developers plays an essential role.

This article provides an insight into the guideline’s underlying methodology, using graphics
as an example. In addition, the results of a qualitative study exploring the competencies of
health information developers are presented. These results will guide the implementation of
the guideline.

We conducted systematic literature searches (until June 2014), critical appraisal and des-
criptive analyses applying GRADE for two selected guideline questions. Out of 3,287 hits 11
RCTs were included in the analysis. The evidence has been rated to be of low to moderate
quality. Additional graphics may have a positive effect on cognitive outcomes. However, the
relevance of the results is questionable. For graphics, we found some indication that especially
pictograms but also bar graphs have a positive effect on cognitive outcomes and meet patients’
preferences.

In order to prepare for the implementation of the guideline, we conducted a qualitative
study to explore the competencies of health information developers using expert interviews.
Four telephone interviews were conducted, audio recorded, transcribed and analysed accor-
ding to Grounded Theory. Six categories were identified: literature search, development of
health information, participation of target groups, continuing education and further training
of health information developers, cooperation with different institutions, essential com-
petencies. Levels of competencies regarding the methods of evidence-based medicine and
evidence-based health information vary considerably and indicate a need for training. These
results have informed the development of a training programme that will support the imple-
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e ausgewählt und nach weiterer Beurteilung 11 RCTs
e Analysen eingeschlossen. Es wurden die Referenzlis-
von sechs Übersichtsarbeiten gesichtet und daraufhin
rbeiten im Volltext eingesehen, von denen keine den

Patienten- bzw. Gesundheitsinformationen
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decision support techniques, decision support systems, 
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patient information, decision aid, decision board, information 
material, brochure, leaflet, pamphlet, flyer, presentation, 
information, social media, social network, website, web 2.0 
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ungsprozess die Ersteller von Patienteninformatio-
isherige Rolle der klinischen Experten einnehmen.
ienprotokoll und erste Ergebnisse sind über die
eite Leitlinie-Gesundheitsinformation.de abrufbar

orliegende Arbeit stellt beispielhaft zwei Fra-
gen aus dem Leitlinienentwicklungsprozess zum
rafiken in Gesundheitsinformationen vor. Zudem
die Ergebnisse einer explorativen Studie zur
g der Kompetenzen der Ersteller von Gesund-

rmationen präsentiert und ein Ausblick auf die
ntierung der Leitlinie mit einem Schulungspro-
egeben.

n in Gesundheitsinformationen

e für eine informierte Entscheidung ist die Kom-
on quantitativer Daten [12]. Die Forschung zeigt,
ohl Professionelle als auch Laien Schwierigkeiten

Verständnis von Statistiken und Zahlen haben
beispielsweise Risiken falsch eingeschätzt wer-
]. Grafiken sollen diese Daten in einer leicht
lichen Form präsentieren und die realistische Ein-
g von Nutzen und Schaden präventiver, diag-
r und therapeutischer Maßnahmen verbessern
Im Bereich Gesundheitsinformationen werden

dere Piktogramme, Balkendiagramme und Torten-
e genutzt. Piktogramme können sortiert oder

t gestaltet sein und unterschiedliche Icons nutzen,
leys, geometrische Formen oder anthropomorphi-
bole. Häufig werden sie als 100er oder auch 1000er
me eingesetzt. Balkendiagramme können horizon-

vertikal ausgerichtet sein. Durch die Auswahl der
nn die Perzeption der Information verzerrt werden.
besonders auf die Darstellung der Bezugsgröße und
ise Beschriftung zu achten. Ein bewusst eingesetz-
ing, welches die Leser irreführt und manipuliert
evidenzbasierte Gesundheitsinformationen prin-

usgeschlossen [13]. Sehr gut gestaltete Grafiken,
ständiger Legende und angemessener Skalenbe-
g, können den Aufwand an benötigter Denkleistung
en, weil diese durch die visuelle Wahrnehmung

ird [14]. Dennoch werden Grafiken nicht immer
Ersteller der Information intendiert interpretiert

sem Artikel werden zwei der insgesamt sieben
llungen zum Thema Grafiken aus dem Leitlinienent-
sprozess vorgestellt.

e Effekte haben ergänzende grafische Darstel-
n in Gesundheitsinformationen im Vergleich zu
igen numerischen Darstellungen im Text oder in
len auf die definierten kognitiven und affektiven
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rrecherche

ragestellungen wurden bis Juni 2014 systematische
recherchen in den Datenbanken PubMed, Cochrane
PSYNDEX, PsycINFO, CINAHL, Campbell Collabora-
DIMDI durchgeführt. Verknüpft wurden Suchbegriffe
dheitsinformationen und grafischen Darstellungen
. Limitiert wurde auf randomisiert-kontrollierte
RCTs), systematische Übersichtsarbeiten und Meta-
in deutscher und englischer Sprache. Zusätzlich

die Referenzlisten relevanter Übersichtsarbeiten
. Eingeschlossen wurden RCTs, die grafische Dar-
n von gesundheitsbezogenen Risiken und Häufig-
geneinander oder gegen numerische Darstellungen
der Tabelle hinsichtlich der definierten Endpunkte
ht haben. Dabei sind die kognitiven Endpunkte
Risikowahrnehmung und Verstehen entscheidende
r, Verständlichkeit und Lesbarkeit sind wichtig,
t entscheidend. Den affektiven Endpunkten Akzep-

traktivität und Glaub- bzw. Vertrauenswürdigkeit
ine geringe Bedeutung zu. Das Screening der Titel,
und Volltexte erfolgte unabhängig durch zwei Per-

S, JL). Nichtübereinstimmungen wurden diskursiv

e Bewertung und Datensynthesen

odische Qualität der RCTs wurde mit dem Risk of
rument [15] bewertet. Zu allen eingeschlossenen
wurden study fact sheets erstellt und die Ergeb-
Evidenztabellen zusammengefasst und bewertet.
ertung der Evidenz erfolgte nach GRADE [11].
nsynthese erfolgte deskriptiv. Aus der Qualität
nz, dem Ausmaß der Effekte sowie der Relevanz

bnisparameter leiten sich die Empfehlungen der
ab. Es werden Entwürfe formuliert, welche durch
nienentwicklungsgruppe diskutiert und konsentiert

sse

ale Suche bis März 2014 ergab insgesamt 3287
Nach den definierten Kriterien wurden 87 Voll-
Suchbegriffe: chart, graph, graphic, graphical, table, diagram, 
pictogram, pictograph, medical illustration 

Abbildung 1 Suchbegriffe
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Tabelle 1 Vergleich von ergänzenden grafischen Darstellungen mit alleinigen numerischen Darstellungen im Text oder in
Tabellen.

Endpunkte Ergebnisse

Verstehen und Risikowahrnehmung
(6 Studien, N = 7831)
Brewer, 2012 [21]
Hawley, 2008 [24]
Ruiz, 2013 [16]
Sprague, 2011 [17]
Tait, 2010a [18]
Tait, 2010b [19]

2 Studien [17,18] zeigen einen Effekt für Grafiken im Vergleich zu Text (65% vs. 39%,
p = 0,02; 66,5% vs. 49,1%, p<0,05) und Tabelle (66,5% vs. 44,6%, p < 0,05).
1 Studie [24] zeigt einen Effekt für die tabellarische Darstellung im Vergleich zu
verschiedenen Grafiken (67% vs. Grafiken 18-62%, p < 0,001).
3 Studien [16,19,21] zeigen keinen Effekt.
Erhebung anhand von Fragen nach konkreten numerischen Angaben zu Nutzen und
Risiken. Berichtet wird jeweils der Anteil der Probanden mit adäquatem Verstehen.
Nicht berücksichtigt wurden subjektive Risikoeinschätzungen ohne Bezug zu dem
realen Risiko.

Wissen
(7 Studien, N = 8642)
Brewer, 2012 [21]
Hawley, 2008 [24]
Lee, 2003 [22]
Tait 2010a [18]
Tait, 2010b [19]
Tait, 2012 [25]
Zikmund-Fischer, 2008 [20]

2 Studien [18,19] zeigen einen Effekt für Grafiken im Vergleich zu Tabelle (66,4% vs.
62,9%, p < 0,05) und Text (66,4% vs. 61,3%, p < 0,05), wobei ein Unterschied [19] fraglich
relevant ist (Median 4 vs. 3 richtige Antworten von möglichen 5, p < 0,025).
1 Studie [24] zeigt einen Effekt für Tortendiagramme im Vergleich zur Tabelle und
weiteren Grafiken (68% vs. 57-65%, p < 0,05).
4 Studien [20—22,25] zeigen keinen Effekt.
Erhebung anhand von Fragen nach der Einschätzung von Unterschieden und
Größenordnungen der dargestellten Werte sowie deren Bedeutung. Wenn nicht anders
angegeben, wird jeweils der Anteil der Probanden mit adäquatem Wissen berichtet.

Verständlichkeit und Lesbarkeit
(5 Studien, N = 7403)
Brewer, 2012 [21]
Hawley, 2008 [24]
Tait 2010a [18]
Tait, 2010b [19]
Tait 2012 [25]

5 Studien [18,19,21,24,25] zeigen keine bzw. keine relevanten Unterschiede.
Erhebung anhand der Selbsteinschätzung der Probanden oder Ermittlung der
Fehlerraten und Antwortzeiten.

Attraktivität und Akzeptanz
(1 Studie, N = 200)
Tait, 2012 [25]

1 Studie [25] zeigt einen Effekt für Grafiken im Vergleich zu Text (82% vs. 17,5%;
p < 0,001).
Erhebung anhand der subjektiven Einschätzung der Probanden. Angegeben ist der
Anteil der Probanden, die das jeweilige Format präferieren.

Glaubwürdigkeit
(2 Studien, N = 7097)
Hawley,
Tait, 20

2 Studien [18,24] zeigen signifikante aber fraglich relevante Effekte.
Erhebung anhand der subjektiven Einschätzung der Probanden.
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Risikoeinschätzung haben können. Die Relevanz
bnisse ist allerdings fraglich. Auch die Vermutung,
esondere Personen mit geringer Rechenfähigkeit
rafischen Darstellung quantitativer Daten profitie-

t sich mit den vorliegenden Daten nicht belegen.
Studie ist der Effekt von Piktogrammen auf das
nd Verstehen in dieser Personengruppe deutlicher
r Vergleichsgruppe mit hoher Rechenfähigkeit [18].
Studien bestätigen dieses Ergebnis allerdings nicht
,20,24,25]. Möchte man Grafiken in einer Gesund-

rmation verwenden, so gibt es Anhaltspunkte, dass
dere Piktogramme, aber auch Balkendiagramme
sitiven Effekt auf kognitive Endpunkte haben und
Präferenzen der Nutzer entsprechen.

enzen der Ersteller von
heitsinformationen
hohe Akzeptanz der Leitlinie zu erreichen, wer-
Ersteller von Gesundheitsinformationen in den

gsprozess einbezogen und die Implementierung von
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Tabelle 2 Vergleich verschiedener Grafiken miteinander.

Endpunkte Ergebnisse

Verstehen und
Risikowahrnehmung
(2 Studien, N = 2562)
Ghosh 2008 [26]
Hawley, 2008 [24]

1 Studie [24] zeigt einen Effekt für Balkendiagramme (62%) und Piktogramme im Vergleich zu
anderen Grafiken (58% vs. 18-49%, p < 0,001).
1 Studie [26] zeigt keinen Effekt.
Erhebung anhand von Fragen nach konkreten numerischen Angaben zu Nutzen und Risiken.
Berichtet wird jeweils der Anteil der Probanden mit adäquatem Verstehen. Nicht berücksichtigt
wurden subjektive Risikoeinschätzungen ohne Bezug zu dem realen Risiko.

Wissen
(2 Studien, N = 2612)
Hawley, 2008 [24]
Tait, 2012 [25]

1 Studie [24] zeigt einen Effekt für Tortendiagramme im Vergleich zu anderen Grafiken (68% vs.
57-65%, p < 0,05) und für Piktogramme (65% vs. 57-64%, p < 0,05).
1 Studie [25] zeigt keinen Effekt.
Erhebung anhand von Fragen nach der Einschätzung von Unterschieden und Größenordnungen der
dargestellten Werte sowie deren Bedeutung. Berichtet wird jeweils der Anteil der Probanden mit
adäquatem Wissen.

Verständlichkeit und
Lesbarkeit
(2 Studien, N = 2628)
Feldman-Stewart, 2007
[23]
Hawley 2008 [24]

In 2 Studien [23,24] zeigt sich eine Tendenz für Piktogramme und Balkendiagramme im Vergleich zu
anderen Grafiken (Fehlerrate in Prozent: vertikale Balken 0,87% vs. Tortendiagramme 1,6%,
p = 0,0000; Antwortzeit in Sekunden: vertikale Balken 1,42s vs. Tortendiagramme 1,51s, p = 0,0075;
unsortierte Häufigkeitspiktogramme vs. Tortendiagramme; p = 0,04)
Erhebung anhand der Selbsteinschätzung der Probanden oder Ermittlung der Fehlerraten und
Antwortzeiten.

Attraktivität und
Akzeptanz
(2 Studie, N = 350)
Ghosh, 2008 [26]
Tait,

In 2 Studien [25,26] zeigt sich eine Tendenz für Piktogramme und Balkendiagramme, ohne dass
Effekte durch statistische Tests gezeigt wurden (32% Piktogramme, 31% Balken- und 19,5%
Tortendiagramme [25]; Vergleich Balkendiagramme vs. Piktogramme: ca. 50% gleichwertig, ca. 50%
Piktogramme [26]).
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Zusammenfassung
Hintergrund: Die edukative Praxis ist geprägt von Moden, Mythen und Traditionen. Studien,
die die Wirksamkeit edukativer Interventionen untersuchen, sind rar.
Ziel: Wir haben untersucht, welche edukativen Interventionen im Bereich der Aus-, Fort- und
Weiterbildung in den letzten 3 Jahren in randomisiert-kontrollierten Studien (RCT) evaluiert
wurden.
Methoden: Es wurden systematische Literaturrecherchen in den Datenbanken PubMed, Psyn-
dex, Psychinfo und Education Research Information Center (ERIC) durchgeführt. Die Recherchen
wurden auf den Zeitraum 01.2009-02.2012, die Sprachen Deutsch und Englisch und das Stu-
diendesign RCT limitiert.

Eingeschlossen wurden Studien mit Zielgruppen: Kinder, Schüler, Studenten und Berufstä-
tige; Settings: Krippen, Kindergärten, Vorschulen, Schulen, Universitäten und Fachhochschulen
und Settings der beruflichen Aus- und Weiterbildung; Interventionen: edukative Interventio-
nen in vorschulischen Institutionen, Schulen, Universitäten, Fachhochschulen und Einrichtungen
der beruflichen Aus- und Weiterbildung sowie Präventionsmaßnahmen in den Settings Schule
und vorschulische Einrichtungen. Studien zu Patientenschulungen wurden ausgeschlossen. Die
Datenerhebung erfolgte anhand eines Datenextraktionsbogens. Für die Interventionen wurden
prädefinierte Kategorien verwendet; für die anderen Bereiche wurden nach der Datenextrak-
tion in einem zweiten Schritt Kategorien gebildet. Erhoben wurden die folgenden Merkmale:
Zielgruppe, Setting, Art der Intervention, Land, Institutionen, die Studien durchgeführt haben,
und Förderung. Als Kriterium der Qualitätsbewertung wurde dokumentiert, ob eine Abschätzung

der Stichprobe berichtet wurde. Für die Kategorien wurden Häufigkeiten berechnet.
Ergebnisse: Es wurden 259 RCT eingeschlossen, die in insgesamt 36 Ländern durchgeführt
wurden. Etwa die Hälfte der edukativen Studien (n=154) wurde im Bereich der Medizin initi-
iert. Die Mehrzahl der 95 Studien, die Vorschüler und Schüler adressierten, untersuchten
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Präventionsprogramme (n=75). Nur 16 der 259 Studien wurden in Deutschland durchgeführt.
Stichprobenberechnungen wurden in 85 Studien berichtet.
Fazit: Zu edukativen Interventionen gibt es aktuell kaum RCT. Insbesondere in Deutschland
fehlen solche Untersuchungen. Die Qualität der Studien scheint fraglich.

Es besteht ein dringender Bedarf an RCT zu edukativen Interventionen.

KEYWORDS
Evidence-based
education;
medical education;
experimental
research;
research design;
methods

Summary
Background: Educational practice is characterised by fashion, myths und traditions. Studies
examining the efficacy of educational interventions are rare.
Objective: We studied which educational interventions in the field of education and training
have been evaluated in randomised controlled trials (RCTs) during the past three years.
Methods: Systematic searches were conducted in PubMed, Psyndex, Psychinfo, and Education
Research Information Center (ERIC). The database searches were limited to the RCT study design
and trials published in German or English language for the period from January 2009 to February
2012. Studies with the following target groups were included: children, pupils, students, and
employed persons; settings: pre-school institutions, schools, universities and universities of
applied sciences, and settings of vocational or occupational education and training; interven-
tions: educational interventions in pre-school institutions, schools, universities, universities of
applied sciences and institutions of vocational or occupational education and training, as well as
prevention programmes in schools and pre-school institutions. We excluded studies on patient
education. The data collection was carried out using a data extraction sheet. Only predefined
categories were used for the interventions. Further categories were developed in a second
step. The following data were surveyed: target group, setting, type of intervention, country,
institutions conducting the studies, and funding. Sample size calculations were documented to
survey the quality of studies. Frequencies were calculated for the categories.
Results: 259 RCTs carried out in 36 countries were included. About half of the educational
studies (n = 154) were initiated in the medical field. The majority of the 95 studies, which
addressed pre-schoolers and pupils, studied prevention programmes (n = 75). Only 16 out of 259
studies were conducted in Germany. Sample size calculations were reported in 85 studies.
Conclusion: As yet only very few RCTs of educational interventions have been conducted. In
particular, this kind of study is lacking in Germany. The quality of the studies seems question-
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Tabelle 1 Häufigkeit edukativer Interventionen nach Institutionen.

Anzahl der Studien (n=259)

Deutschland
(n=16)

Länder ohne
Deutschland (n=243)

Universität - Medizin 12 142
Universität - Psychologie 0 12
Universität - Edukation 0 12
Universität - Pharmazie 0 3
Universität - Grafik und Design 0 1
Universität interdisziplinär (mit Medizin) 1 29
Universität interdisziplinär (ohne Medizin) 0 13
Universität (mit Medizin) und außeruniversitäre Forschungseinrichtungen 1 16
Universität (ohne Medizin) und außeruniversitäre Forschungseinrichtungen 0 12
Außeruniversitäre Forschungseinrichtungen 2 1
Nicht spezifiziert 0 2
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Tabelle 2 Häufigkeit edukativer Interventionen nach
Zielgruppen.

Anzahl der
Studien (n=259)

Kindergartenkinder 3
Vorschüler 2
Schüler 90
Studenten 72

Medizin 47
Zahnmedizin 2
Pflege 6
Lehramt 1
Psychologie 1
Medizin + Pflege 2
Tiermedizin 1
Rettungsdienst 1
Pharmazie 5
Physiotherapie 1
Kinesiologie 1
Science 1
Sprachtherapie 1
Nicht spezifiziert 3

Berufsgruppen 91
Mediziner 38
Gesundheitsfachberufe 34
Lehrer 8
Forscher/Wissenschaftler 1
Sozialarbeiter 1
Mediziner + Gesundheitsfachberufe 4
Apotheker 2
Erzieher 2
Mediziner + Pharmazeuten 1

zeigen
Förderun

Stichp
den. Es
wurden
aber auf
vorgenom
wiesen.

Tabelle 3 Häufigkeit edukativer Interventionen nach
Interventionen.

Anzahl der
Studien (n=259)

Methodenvergleich 104
Kindergarten 0
Vorschule 0
Schule 13
Universität/Fachhochschule 57
Betriebliche Aus- und Weiterbildung 34

Fachbezogene Intervention 80
Kindergarten 1
Vorschule 0
Schule 5
Universität/Fachhochschule 19
Betriebliche Aus- und Weiterbildung 55

Präventionsprogramm 75
Ernährung 7
Adipositas 12
Rauchen 2
HIV/AIDS 1
Gewalt 5
Mundgesundheit/Karies 5
‘‘Life skills/social capital’’ 3
Selbstmord 1
‘‘Kombi-Prävention’’ 5
Alkohol 4
Multiple Substanzen 3
Bewegung/Fitness 10
Psychische Gesundheit 6
Leseschwäche/Literacy 2
Mobbing 2
Essstörungen 1

ückenschule 1
arasiten 1
erletzungen 1
ernbereitschaft 1
roge

ussion

samt wurde eine vergleichsweise geringe Anzahl

Tabelle

Keine A
Keine F
Öffentl
Stiftung
Industr
Mischfin
Mischfin
die Häufigkeiten nach Interventionen und
g.
robenberechnungen waren in 85 Studien vorhan-
fehlten Stichprobenkalkulationen (n=163) bzw. es
post hoc Berechnungen durchgeführt (n=4) oder
grund von Pilotphasen (n=1) keine Berechnungen
men. In 6 Studien wurde auf Vorpublikationen ver-

R
P
V
L
D

Disk

Insge

an rand

4 Häufigkeit von edukativen Interventionen nach Förderung.

Anzahl der Studien (

Deutschland (n=16)

ngabe 6
örderung 2
iche Förderung 3
en/Fachgesellschaften 1

ie 0
anzierung (mit Industrie) 4
azierung (ohne Industrie) 0

84
n 2
omisiert-kontrollierten Studien identifiziert. Die

n=259)

Länder ohne Deutschland (n=243)

67
11

107
23
5

11
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ir wissen, was wir tun? Evidenzbasierung edukativer Interve

l der randomisiert-kontrollierten Studien zu edu-
Interventionen wurde im Bereich Medizin und
eit publiziert.
ärken unserer Analyse liegen in den umfassenden
recherchen, die auch die im Forschungsfeld Eduka-
chen Buchpublikationen berücksichtigt haben.
n Limitierungen zählt die Eingrenzung bei der Lite-
wahl auf randomisiert-kontrollierte Studien. Eine
e der kontrollierten Studien wäre sinnvoll, würde
den Rahmen der vorliegenden Arbeit sprengen.
and keine systematische kritische Bewertung der
z.B. in Bezug auf Verblindung von Randomisierung
ere Bias Faktoren statt. Zur groben Abschätzung
ität der RCT haben wir jedoch analysiert, ob eine
g der Stichprobengröße berichtet wurde.
rson et al. haben in einer Analyse medizinscher
eigt, dass zwischen 1975 und 1990 nur 32% der

die Stichprobenkalkulationen berichteten [12]. Die
de Arbeit zeigt ein vergleichbares Ergebnis. Zudem
Torgerson et al. 2006 zeigen, dass die Quali-

medizinischen Studien kontinuierlich angestiegen
Qualität der edukativen Studien hingegen hat in
lität abgenommen [13]. In einer aktuellen syste-
n Übersichtsarbeit wurde gezeigt, dass edukative
gsarbeiten selten Stichprobenkalkulationen berich-

wenn diese berichtet werden, werden unrealistisch
ekte antizipiert [14]. Es muss daher davon aus-

werden, dass auch andere Qualitätskriterien für
nswürdige RCT in einem signifikanten Ausmaß nicht
erden.
hat die Ergebnisse von vier Meta-Analysen, die
t 750 Studien zu edukativen Interventionen einbe-
ben, zusammengefasst. Zwei Drittel der Studien

mit einer einzigen Untersuchungsgruppe in einem
achher Design durchgeführt [14].
ehlen von qualitativ hochwertigen experimentel-
en im erziehungswissenschaftlichen Bereich wurde
h beklagt. Rudd et al. weisen darauf hin, dass eine
ng der Forschungsförderung auf die Anwendung
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die Methoden edukativer Forschung weiterzuent-
[10].
er Gründung der Campbell Collaboration [15]
2000 werden vergleichbar mit der Cochrane

ation [16] für den medizinischen Bereich unter
ng stringenter methodischer Verfahren systemati-
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tic reviews) für den erziehungswissenschaftli-
reich erstellt. Zudem wird eine Datenbank mit
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ischen Übersichten.
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A B S T R A C T

This is the protocol for a review and there is no abstract. The objectives are as follows:

To assess the effects of oral health educational interventions for nursing home staff and residents to maintain or improve the oral health

of nursing home residents.

To describe the components of the complex interventions used in the included studies.

B A C K G R O U N D

Description of the condition

The demographic shift in developed countries has important im-

plications for healthcare services as there will be more (frail) elderly

people with morbidity and care dependency (Branca 2009), and

an increasing number of nursing home residents. Whereas until

recently most nursing home residents were provided with den-

tures, nowadays increasingly more residents retain a considerable

number of natural teeth (Hopcraft 2012; Samson 2008). Declin-

ing rates of edentulism have important implications for oral health

and management of these residents because a greater proportion

will have more teeth at risk of dental caries and periodontal disease.

Additionally, high-quality and complex dental prostheses have to

be maintained (i.e. implants, bridges, and removable dental pros-

theses). Nursing home residents are often unable to carry out ad-

equate oral care such as optimal removal of dental plaque. There-

fore, continuous preventive and curative oral health care provided

by trained staff seems increasingly important. In nursing homes,

nursing staff and other carers play a crucial role in the provision

of daily oral health care. This also applies to the organisation of

routine prophylaxis and treatment provided by dental profession-

als (Nitschke 2010).

In the past, it has been reported that nursing staff frequently would

not acknowledge the importance of oral health or would lack

knowledge of how to achieve it (Glassman 1994). The attitude

has changed, but knowledge about oral hygiene is still inadequate

among nursing staff (Jablonski 2009; Wardh 2012). There is a

large discrepancy between the proposed need for assistance with

1Oral health educational interventions for nursing home staff and residents (Protocol)
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daily oral hygiene among nursing home residents and the actual

assistance provided by nursing staff (Forsell 2009). Elderly who

need assistance with oral care most are most likely to resist help-

ing behaviours (Jablonski 2011). This so-called ’care-resistant be-

haviour’ is a common phenomenon encountered by nursing staff

during the provision of oral care (Frenkel 1999; Jablonski 2011).

Measures of poor oral health (e.g. gingivitis, caries, and chewing

difficulties), along with discomfort and pain, have been reported

for nursing home residents in different countries (De Visschere

2006; Gluhak 2010; Hopcraft 2012; Simunkovi 2005; Wyatt

2002). Dental plaque generally leads to an increased risk for dental

caries, gingivitis, and periodontitis as well as other infections in

the oral cavity. Also, the accumulation of microorganisms on teeth

and denture surfaces, caused by lack of oral hygiene, may influence

residents’ general health by causing pneumonia, arteriosclerosis

and infection-related disorders (Azarpazhooh 2006; Desvarieux

2003; Scannapieco 2003; Shay 2002). Evidence from randomised

controlled trials (RCTs) suggests positive preventive effects of oral

care on respiratory tract infection and pneumonia in nursing home

residents (Sjögren 2008). In addition, a Cochrane review protocol

on this topic is under preparation (Shi 2013).

Furthermore, involuntary weight loss has been associated with

poor oral health (Mojon 1999; Sheiham 2001). Institutionalised

elderly people who suffer from mouth discomfort, problems with

chewing or swallowing, compromised dentition, or poorly fit-

ted dentures have a higher incidence of nutritional deficiency

(Saunders 2007).

In addition, poor oral hygiene and poor dental status among el-

derly people is associated with reduced quality of life (Walker

2007). Elderly people in adult day health centres have shown con-

siderably higher levels of oral health problems compared to com-

munity-dwelling elderly people (Walker 2007). The reasons are

difficulties in maintaining a sufficient level of oral hygiene and dif-

ficulties in accessing professional dental care (Forsell 2009). Two-

thirds of elderly people living in residential facilities use dental

services only in case of dental problems and on demand (De Baat

1993; Isaksson 2007). In a British study, 70% of residents had not

seen a dentist for more than 5 years (Frenkel 2000).

Consequently, interventions to improve oral health seem war-

ranted as they possibly yield a number of positive effects includ-

ing improved nutritional status and health-related quality of life

(Naito 2010).

Description of the intervention

Oral health-related educational interventions are programmes that

facilitate knowledge and skills acquisition in nursing home staff

and residents to maintain or improve oral health, using a vari-

ety of formats. They may target nursing home residents or staff

and they may be provided to individuals or groups. A number

of RCTs investigating educational interventions aiming to im-

prove oral health in nursing home residents have been published

(Budtz-Jørgensen 2000; Frenkel 2001; Frenkel 2002; MacEntee

2007; Quagliarello 2009).

These interventions are usually designed as complex interventions,

consisting of different components. Three components commonly

included are:

1. educational sessions for staff or residents or both, aiming at

changing knowledge of oral health and oral health care;

2. staff training on how to examine and clean the mouth/

dentures of residents; and

3. oral hygiene skills training for residents.

How the intervention might work

The goal of the educational interventions is to improve oral and

dental health of residents by increasing knowledge and skill levels

of nursing home staff and nursing home residents.

Interventions targeting nursing home staff aim to strengthen the

staff expertise in oral care for residents. Increased knowledge about

oral health, association between oral health and general health,

and oral health care may lead to changes in attitudes, oral health-

related behaviour and improved health outcomes for residents.

Interventions targeting nursing home residents, especially oral hy-

giene skills training, may foster the ability to self perform dental

care and thus decrease the need for assistance. There may also be

direct effects of education on residents’ attitudes as well as quality

of life.

Why it is important to do this review

Despite a growing number of RCTs, so far there has been no sys-

tematic review of interventions for improvement of oral health

in nursing home residents. Considering the different complex in-

terventions addressing various outcome measures, it seems highly

warranted to describe the components of interventions and to

identify effective intervention strategies. A systematic review will

impact the implementation of different approaches and trigger

the development of new interventions on the basis of current best

evidence. A systematic review on this topic is also urgently needed

since interventions of questionable effectiveness and unclear con-

sequences might be in use.

O B J E C T I V E S

To assess the effects of oral health educational interventions for

nursing home staff and residents to maintain or improve the oral

health of nursing home residents.

To describe the components of the complex interventions used in

the included studies.

2Oral health educational interventions for nursing home staff and residents (Protocol)
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M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include all individual randomised controlled trials (RCTs)

or cluster-RCTs including groups of nursing home staff or resi-

dents or both, allocated either:

• to a programme aiming to maintain/improve oral health of

nursing home residents by one or more oral health educational/

oral hygiene promotion interventions (the intervention group),

or

• to (optimised) regular dental care or any other oral health

care intervention (the control group).

We will not apply any language restrictions. We will exclude trials

with a follow-up period of less than 2 weeks.

Types of participants

Participants will be:

• male or female residents living in facilities which provide

supervision or (nursing) care for the elderly (e.g. nursing homes

or long-term care facilities). We will include studies if the

majority of residents were over the age of 64 years or the mean

age was at least 65 years;

• nursing staff working in those facilities; or

• a combination of the above.

We aim to include all participants included in the primary studies

(i.e. irrespective of residents’ oral health status or staff profession).

Types of interventions

Any intervention or group of interventions where subjects or clus-

ters are allocated to receive an oral health education programme

versus (optimised) usual oral health care, or any other oral health-

care intervention.

Oral health education programmes include either direct-to-staff

programmes, direct-to-resident-programmes (e.g. oral hygiene

promotion or skills training) or any combination of both. We ex-

pect a range of different approaches varying for example in terms

of frequency, length and content. Contents are likely to include

all or some of the following: oral health, oral diseases and impact

on general health, diet, oral hygiene measures, best oral care prac-

tices for elderly people with natural dentition and dentures, oral

hygiene promotion, and skills training.

Following the ’framework for design and evaluation of complex

interventions’, it will not be possible to extract the effective or

ineffective components of educational programmes (Campbell

2000; Craig 2008), but components of included programmes will

be collected and described in detail as suggested by Lenz 2007.

We will exclude interventions that do not include educational or

oral hygiene promotion components from the intervention group,

but we will consider including them as controls. Also, sole organi-

sational interventions aiming to change organisational policies, for

example through introduction of practice guidelines, oral health

co-ordinators, regular visits by a dentist or dental hygienist for pro-

fessional oral care and examination, or regular visits of residents

in dental surgeries, will only be considered as controls. The same

applies to exclusive oral hygiene interventions (e.g. the provision

of chemical topical interventions and mechanical auxiliaries).

Types of outcome measures

Primary outcomes

1. Oral health-related quality of life: measured by instruments

such as Oral Health Impact Profile (OHIP) (Slade 1994) or

(OHIP-14) (Slade 1997), Geriatric/General Oral Health

Assessment Index (GOHAI) (Atchison 1990), Dental Impact

Profile (DIP) (Strauss 1993).

2. Oral health: measured by instruments such as Brief Oral

Health Status Examination (BOHSE) or Oral Health

Assessment (OHAT) (Chalmers 2005; Kayser-Jones 1995).

3. Dental health measures such as:

• caries, incidence of new caries;

• dental or denture plaque or both: measured by plaque

scores and denture cleanliness scores (scales) such as Plaque

Index (Silness 1964), Mucosal-Plaque Index (Henriksen 1999),

or Denture Plaque Index (Wefers 1999); or

• gingivitis: measured by instruments such as Gingival

Bleeding Index (Ainamo 1975), Gingival-Index (Löe 1967), or

Community Periodontal Index (Benigeri 2000).

Secondary outcomes

• Nutritional status (e.g. body weight, Body Mass Index -

BMI).

• Incidence of respiratory diseases and pneumonia.

• Adverse effects of the interventions.

Intermediate Outcomes

• Oral health-related knowledge of staff or residents or both:

measured by any instruments used in the included studies (e.g.

questionnaire or interview).

• Oral health-related attitude and behaviour of staff or

residents or both: measured by any instruments used in the

included studies (e.g. questionnaire or interview).
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As the oral health-related outcomes listed above might only be

achieved along with considerable impediment of residents’ auton-

omy (e.g. by applying measures against residents’ wills), we will

put special consideration on potentially interdependent outcomes

(e.g. residents’ quality of life and oral health status). We expect

these data to be only rarely available which then will be stated.

Search methods for identification of studies

For identification of studies to be included or considered for this re-

view, detailed search strategies will be developed for each database

searched. These will be based on the search strategy developed

for MEDLINE (Appendix 1) but revised appropriately for each

database to take account of differences in controlled vocabulary

and syntax rules.

The search strategy will combine the subject search with the

Cochrane Highly Sensitive Search Strategy for identifying reports

of randomised controlled trials (2008 revision) (as published in

box 6.4.c in the Cochrane Handbook for Systematic Reviews of In-
terventions version 5.1.0, updated March 2011) (Higgins 2011).

Electronic searches

We will search the following databases.

• The Cochrane Oral Health Group Trials Register (to

present).

• The Cochrane Central Register of Controlled Trials

(CENTRAL) (The Cochrane Library, current issue).

• MEDLINE via OVID (1946 to present) (see Appendix 1).

• EMBASE via OVID (1980 to present).

• CINAHL via EBSCO (1980 to present).

We will attempt to identify all relevant studies irrespective of lan-

guage. Non-English language papers will be translated.

Searching other resources

We will search the National Institutes of Health Trials Register for

ongoing trials (ClinicalTrials.gov). We will check reference lists

of published reviews and retrieved articles for additional trials,

and forward citation tracking will be performed by using Google

Scholar, Web of Science and Scopus.

We will contact experts in the field to identify unpublished or

ongoing studies.

Data collection and analysis

Selection of studies

Two review authors will independently screen titles and abstracts

of identified studies, rejecting any which are obviously irrelevant.

Full text copies of all eligible and potentially eligible studies will

be obtained and evaluated in detail by two review authors to iden-

tify those studies which actually meet all inclusion criteria. From

this group, those studies which do not meet the inclusion criteria

will be recorded in the excluded studies section of the review and

the reason for exclusion will be noted in the ’Characteristics of

excluded studies’ table. We will resolve any disagreement by dis-

cussion or, if necessary, by consulting a third review author.

Data extraction and management

Two review authors will independently extract data using a stan-

dardised data collection sheet and data will be entered in the cur-

rent version of RevMan (RevMan 2012). The review authors will

not be blinded to the authors of the included studies. Disagree-

ment will be resolved by discussion between the two review au-

thors or, if necessary, a third review author will be consulted in

order to reach consensus. Data will be sought per participant or

randomised cluster (nursing home) on all of the outcome measures

of interest from all assessment times (including baseline). we will

extract data for: characteristics of participants, baseline data, inter-

ventions, duration of intervention, length of follow-up, outcome

measures, and adverse events. For cluster-RCTs, we will extract

estimates of the intracluster correlation coefficient if possible.

We will retrieve data on process evaluation of the complex inter-

ventions on the basis of a criteria list for reporting the develop-

ment and evaluation of complex interventions in health care (CRe-

DECI) (Möhler 2012). The process evaluation comprises devel-

opmental details like the description and intensity of the compo-

nents, feasibility and piloting, as well as evaluation of the complex

intervention. In addition, data on the fidelity of the intervention

implementation will be extracted. If, as is frequently the case, infor-

mation about the intervention and the development process have

not been reported sufficiently in the publication, we will try to

acquire detailed information about the interventions used by con-

tacting authors of the primary study (e.g. by asking about related

publications). Also, following earlier suggestions (Lenz 2007), we

will perform extra searches for publications related to included

studies.

Required data for each trial and each outcome for continuous

data are the mean change from baseline, the standard error of the

mean change, and the number of residents for each cluster at each

assessment. Where changes from baseline were not reported, we

will use the mean standard deviation and the number of residents

in each cluster at each time point, if available.

Assessment of risk of bias in included studies

Assessment of risk of bias will follow the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). Two review

authors will independently assess studies using a two-part tool,

addressing six domains (sequence generation, allocation conceal-
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ment, blinding, incomplete outcome data, selective outcome re-

porting, and other issues). The first part of the tool describes what

has been reported in the study. In the second part, a judgement

concerning the related risk of bias is assigned for each domain,

either ’Low risk’, ’High risk’ or where insufficient information is

available on which to make a judgement, the risk of bias will be

assessed as ’Unclear risk’. The domains of sequence generation,

allocation concealment (selection bias) and selective outcome re-

porting (reporting bias) will be addressed in the tool by a single

entry for each study. Blinding of participants, staff and outcome

assessors (performance bias and detection bias) will be considered

separately for objective outcomes and subjective outcomes. Incom-

plete outcome data (attrition bias) will be considered separately

for different lengths of follow-up (shorter and longer follow-up).

We will summarise the risk of bias as follows.

Risk of bias Interpretation In outcome In included studies

Low risk of bias Plausible bias unlikely to seriously

alter the results

Low risk of bias for all key domains Most information is from studies at

low risk of bias

Unclear risk of bias Plausible bias that raises some

doubt about the results

Unclear risk of bias for one or more

key domains

Most information is from studies at

low or unclear risk of bias

High risk of bias Plausible bias that seriously weak-

ens confidence in the results

High risk of bias for one or more

key domains

The proportion of information

from studies at high risk of bias is

sufficient to affect the interpreta-

tion of results

A risk of bias table will be completed for each included study and

the results will also be presented graphically.

Measures of treatment effect

For dichotomous data (e.g. incidence of respiratory disease) the

effect measure will be risk ratio (RR). The absolute numbers in

each group and the numbers experiencing the outcome of interest

will be sought and recorded. For continuous data (e.g. plaque

indices) the effect measure will be the mean difference if the same

instrument is used, or the standardised mean difference (SMD) if

different instruments are used for the same outcome measure. The

mean change from baseline, the standard deviation of the mean

change, and the number of patients for each treatment group at

each assessment will be extracted. Where changes from baseline

are not reported, we will extract the mean standard deviation and

the number of participants for each group at each time point, if

available.

Unit of analysis issues

We will consider for each study whether groups of individuals

were randomised in clusters or individually, whether individuals

underwent more than one intervention, or whether there were

multiple observation times for the same outcome. As results from

more than one time point per study cannot be combined in the

meta-analysis, depending on the reported follow-up periods of

included studies, we will perform separate analyses to reflect short-

term and long-term follow-up (Higgins 2011).

If individual and cluster-RCTs are analysed together, ’effective

sample sizes’ for cluster-RCTs will be estimated as described in the

Cochrane Handbook for Systematic Reviews of Interventions (sections

16.3.4 to 16.3.7) (Higgins 2011).

Dealing with missing data

We will contact trial authors to retrieve missing data where neces-

sary. We will describe the amounts and types of missing data related

to participant withdrawal in the ’Characteristics of included stud-

ies’ table. We will discuss the impact of these missing data. Their
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potential impact on the results will depend on the extent of miss-

ing data, the pooled estimate of the treatment effect, and the vari-

ability of the outcomes. Variation between studies in the amount

of missing data may also be considered as a potential source of

heterogeneity. Where possible, intention-to-treat (ITT) analyses

will be performed. We will seek data on whether or not clusters

were subsequently deemed ineligible, or otherwise excluded from

treatment or follow-up.

We will only use imputation to calculate missing standard devi-

ations as described in the Cochrane Handbook for Systematic Re-
views of Interventions (section 16.1.3.) (Higgins 2011). Recognis-

ing that statistical analyses cannot reliably compensate for missing

data (Unnebrink 2001), we will assess the impact of any assump-

tion by trying more than one method for a sensitivity analysis.

For example, for dichotomous data, it will first be assumed that

all missing participants in the first group incurred the event and

those in the second group did not, after which the opposite will

be assumed. If ITT data are not available in the publications, ’on-

treatment’ data or the data of those who completed the trial will be

sought and indicated as such. Data from non-randomised follow-

on periods will not be used.

Assessment of heterogeneity

We will only undertake meta-analyses when studies are sufficiently

homogeneous in terms of participants, interventions and out-

comes. We will consider both clinical heterogeneity and statisti-

cal heterogeneity. We will investigate statistical heterogeneity be-

tween trials included in each analysis using the I² statistic. A rough

guide to interpreting the I² statistic is given in section 9.5.2 of the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins

2011): 0% to 40% might not be important; 30% to 60% may rep-

resent moderate heterogeneity; 50% to 90% may represent sub-

stantial heterogeneity; and 75% to 100% may represent consider-

able heterogeneity.

Assessment of reporting biases

In order to minimise the risk of publication bias, we will undertake

a comprehensive search in multiple databases, including searching

for unpublished studies in trials registries. Providing there are a

minimum of 10 included studies, we will construct a funnel plot

to assess the likelihood of publication bias.

Data synthesis

It has been discussed that there are specific difficulties in defin-

ing, developing, documenting, and reproducing complex inter-

ventions (Craig 2008; Lenz 2007). These difficulties may lead to

important methodological challenges when aiming to synthesise

results from the studies (e.g. in meta-analyses requiring new ap-

proaches for synthesis) (Pawson 2005; Shepperd 2009), or they

may even make meta-analyses inappropriate (Lenz 2007). In this

context, it has also been claimed that education programmes

should not be allocated into categories referring to interdependent

components (Lenz 2007), and decisions concerning what should

and should not be combined are inevitably subjective, and are not

amenable to statistical solutions but require discussion and clinical

judgement (Higgins 2011). Therefore, meta-analysis will only be

conducted for the same intervention (main trial and replication

trials). Two review authors will carry out categorisation of replica-

tion trials. We will contact the authors of the included studies to

ask whether they feel that their intervention has been categorised

appropriately.

We will only conduct meta-analysis for studies with comparable

analyses reporting similar outcome measures. We will combine

risk ratios for dichotomous data (e.g. number of people in each

arm with gingivitis), and mean differences for continuous data

(e.g. mean plaque scores in each trial arm), using random-effects

models, assuming that the identified studies allow this procedure.

Where there are few studies, or the studies are small, it may be

impossible to estimate between-study variance with any precision.

In that case a random-effects analysis would provide poor estimates

of the distribution of intervention effects, so we would use a fixed-

effect model instead (Higgins 2011).

We will analyse cluster-RCTs at the level of individuals. Results

from appropriately analysed cluster-RCTs will be meta-analysed

using the generic inverse variance method in RevMan. If original

analyses do not account for clustering, we will conduct an adjusted

analysis, provided that the necessary information (e.g. mean cluster

size, proportion of individuals with events, intracluster correlation

coefficient) can be extracted (Higgins 2011).

We will present meta-analyses using forest plots. If it is not possible

to pool the data, we will present results in a descriptive review.

Subgroup analysis and investigation of heterogeneity

We will conduct subgroup analyses for relevant and clinically

meaningful subgroups if sufficient data are available.

Possible subgroup analyses will be carried out for:

• study design (cluster randomised versus individual

randomised participants);

• target group of interventions (educational interventions

delivered to nursing home staff, to residents, or to both); and

• type of control intervention (usual care versus active

control).

Sensitivity analysis

Providing that there are sufficient included studies, we will under-

take sensitivity analysis based on risk of bias (Higgins 2011).

Presentation of main results
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A summary of findings table will be developed for the primary out-

comes, using GRADEPro software, following the methods out-

lined in the Cochrane Handbook for Systematic Reviews of Interven-
tions (section 11.5) (Higgins 2011). The quality of evidence will

be assessed with reference to the overall risk of bias of the included

studies, the directness of the evidence, the consistency of the re-

sults, the precision of the estimates, the risk of publication bias,

the magnitude of the effect, and whether or not there is evidence

of a dose response. The quality of evidence for each of the primary

outcomes will be categorised as high, moderate, low, or very low.
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A P P E N D I C E S

Appendix 1. MEDLINE (OVID) Search Strategy

1. exp Nursing home/

2. Homes for the aged/

3. (home$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

4. (facilit$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

5. (institut$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

6. (residenc$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or “long stay” or longstay or

“long term”)).mp.

7. or/1-6

8. Oral health/

9. exp Stomatognathic diseases/

10. Halitosis/

11. ((dental or tooth or teeth or enamel or root$) and (decay$ or caries or carious or “white spot$” or plaque or reminerali$ or

deminerali$ or erosion$ or abrasion$ or wear)).mp.

12. (denture$ and (clean$ or clens$)).mp.

13. (periodont$ or gingivi$ or gingiva$).mp.

14. (stomatitis or “mouth ulcer$” or “oral ulcer$” or (oral adj5 candidi$) or (mouth$ adj5 candidi$) or “aphthous ulcer$” or (aphthae

adj3 ulcer$) or (mucositis adj5 mouth$) or (mucositis adj5 oral) or xerostomi$ or “dry mouth$”).mp.

15. ((oral adj5 health$) or (mouth adj5 health$) or (dental adj5 health$)).mp.

16. (halitosis or “mouth odour$” or “mouth odor$” or “mouth malodour$” or “mouth malodor$” or “oral malodour$” or “oral

malodor$” or (breath adj5 malodour$) or (breath adj5 malodor$) or (breath adj5 odour$) or (breath adj5 odor$)).mp.

17. exp Mouth neoplasms/

18. ((“oral cancer$” or (gingiv$or mouth or lip or lips or tongue$ or “salivary gland$” or palat$ or parotid$ or sublingual or sub-

mandibular)) and (cancer$ or carcinoma$ or neoplasm$ or tumour$ or tumor$ or lesion$ or malignan$)).mp.

19. leukoplak$.mp.

20. “hairy tongue$”.mp.

21. exp Oral hygiene/

22. exp Mouthwashes/

23. exp Dentifrices/

24. (“oral hygiene” or (mouth$ adj3 care) or (dental adj3 care) or (care adj3 teeth) or (mouth$ adj3 hygiene) or (plaque adj3 control$)

or (plaque adj3 remov$)).mp.

25. (toothbrush$ or tooth-brush$ or toothpaste$ or dentifrice$ or mouthwash$ or mouth-wash$ or mouthrinse$ or mouth-rinse$ or

fluoride$).mp.

26. (floss$ or “interdental brush$” or “inter-dental brush$” or (tooth adj5 clean$) or (teeth adj5 clean$) or (denture$ adj5 hy-

gien$) or (denture$ adj5 clean$) or (tongue$ adj5 scrap$) or (tongue$ adj5 brush$) or (chewing adj5 stick$) or (chewing adj5

gum$)).mp.

27. ((oral adj3 care) or (oral adj3 “self care”)).mp.

28. or/8-27

29. Health education, dental/

30. exp Health promotion/

31. (instruct$ or advis$ or advice or educat$ or promot$ or teach$ or train$).mp.

32. ((demonstrat$ adj5 toothbrush$) or (demonstrat$ adj5 “tooth brush$”) or (demonstrat$ adj5 tooth-brush$) or (demonstrat$ adj5

floss$) or (demonstrat$ adj5 “interdental brush$”) or (demonstrat$ adj5 “inter-dental brush$”) or (demonstrat$ adj5 “interdental

clean$”) or (demonstrat$ adj5 “inter-dental clean$”) or (demonstrat$ adj5 wood-stick$) or (demonstrat$ adj5 woodstick$) or (demon-

strat$ adj5 “wood stick$”)).mp.

33. (demonstrat$ adj5 (denture$ adj3 (clean$ or clens$))).mp.

34. (supervis$ adj5 (denture$ adj3 (clean$ or clens$))).mp.
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35. ((supervis$ adj5 toothbrush$) or (supervis$ adj5 “tooth brush$”) or (supervis$ adj5 tooth-brush$) or (supervis$ adj5 floss$) or

(supervis$ adj5 “interdental brush$”) or (supervis$ adj5 “inter-dental brush$”) or (supervis$ adj5 “interdental clean$”) or (supervis$

adj5 “inter-dental clean$”) or (supervis$ adj5 wood-stick$) or (supervis$ adj5 woodstick$) or (supervis$ adj5 “wood stick$”)).mp.

36. (lecture$ or seminar$ or presentation$ or session$ or tutorial$ or video or audio or DVD or online or podcast$ or vodcast$).mp.

37. (leaflet$ or manual$ or book$ or pamphlet$ or brochure$).mp.

38. or/29-37

39. 7 and 28 and 38

The search will be linked with the Cochrane Highly Sensitive Search Strategy (CHSSS) for identifying randomised trials in MEDLINE:

sensitivity maximising version (2008 revision) as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of the Cochrane Handbook
for Systematic Reviews of Interventions version 5.1.0, updated March 2011 (Higgins 2011).

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. randomized.ab.

4. placebo.ab.

5. drug therapy.fs.

6. randomly.ab.

7. trial.ab.

8. groups.ab.

9. or/1-8

10. exp animals/ not humans.sh.

11. 9 not 10
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A B S T R A C T

Background

Associations between nursing home residents’ oral health status and quality of life, respiratory tract infections, and nutritional status

have been reported. Educational interventions for nurses or residents, or both, focusing on knowledge and skills related to oral health

management may have the potential to improve residents’ oral health.

Objectives

To assess the effects of oral health educational interventions for nursing home staff or residents, or both, to maintain or improve the

oral health of nursing home residents.

Search methods

We searched the Cochrane Oral Health Trials Register (to 18 January 2016), the Cochrane Central Register of Controlled Trials

(CENTRAL) (the Cochrane Library, 2015, Issue 12), MEDLINE Ovid (1946 to 18 January 2016), Embase Ovid (1980 to 18 January

2016), CINAHL EBSCO (1937 to 18 January 2016), and Web of Science Conference Proceedings (1990 to 18 January 2016). We

searched ClinicalTrials.gov and the World Health Organization International Clinical Trials Registry Platform for ongoing trials to 18

January 2016. In addition, we searched reference lists of identified articles and contacted experts in the field. We placed no restrictions

on language or date of publication when searching the electronic databases.

Selection criteria

Randomised controlled trials (RCTs) and cluster-RCTs comparing oral health educational programmes for nursing staff or residents,

or both with usual care or any other oral healthcare intervention.

Data collection and analysis

Two review authors independently screened articles retrieved from the searches for relevance, extracted data from included studies,

assessed risk of bias for each included study, and evaluated the overall quality of the evidence. We retrieved data about the development

and evaluation processes of complex interventions on the basis of the Criteria for Reporting the Development and Evaluation of Complex

Interventions in healthcare: revised guideline (CReDECI 2). We contacted authors of relevant studies for additional information.
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Main results

We included nine RCTs involving 3253 nursing home residents in this review; seven of these trials used cluster randomisation. The

mean resident age ranged from 78 to 86 years across studies, and most participants were women (more than 66% in all studies). The

proportion of residents with dental protheses ranged from 62% to 87%, and the proportion of edentulous residents ranged from 32%

to 90% across studies.

Eight studies compared educational interventions with information and practical components versus (optimised) usual care, while

the ninth study compared educational interventions with information only versus usual care. All interventions included educational

sessions on oral health for nursing staff (five trials) or for both staff and residents (four trials), and used more than one active component.

Follow-up of included studies ranged from three months to five years.

No study showed overall low risk of bias. Four studies had a high risk of bias, and the other five studies were at unclear risk of bias.

None of the trials assessed our predefined primary outcomes ’oral health’ and ’oral health-related quality of life’. All trials assessed our

third primary outcome, ’dental or denture plaque’. Meta-analyses showed no evidence of a difference between interventions and usual

care for dental plaque (mean difference -0.04, 95% confidence interval (CI) -0.26 to 0.17; six trials; 437 participants; low quality

evidence) or denture plaque (standardised mean difference -0.60, 95% CI -1.25 to 0.05; five trials; 816 participants; low quality

evidence). None of the studies assessed adverse events of the intervention.

Authors’ conclusions

We found insufficient evidence to draw robust conclusions about the effects of oral health educational interventions for nursing home

staff and residents. We did not find evidence of meaningful effects of educational interventions on any measure of residents’ oral

health; however, the quality of the available evidence is low. More adequately powered and high-quality studies using relevant outcome

measures are needed.

P L A I N L A N G U A G E S U M M A R Y

Education for nursing home staff and/or residents to improve residents’ oral health

Review question

We reviewed the evidence about the effectiveness of oral health education for nursing staff or nursing home residents compared to usual

care for improving residents’ oral health.

Background

Nursing home residents are often unable to carry out proper oral care, which is an important factor in maintaining the health of the

mouth, teeth, and gums. Nursing home staff may not be prepared to provide adequate care. Therefore, oral health care education for

residents and/or nursing staff may be one strategy to improve this situation.

Study characteristics

We searched for relevant studies that had been conducted up until January 2016 and identified nine trials involving a total of 3253

nursing home residents. The average age of residents across the studies ranged from 78 to 86 years. In all of the studies most of the

people taking part had dentures (between 62% and 87%).

The trials evaluated a variety of approaches including educational programmes, skills training, and written information material. Topics

included dental issues that were particularly relevant for older people such as care of dentures and covered dental and oral diseases,

prevention of oral diseases, dental hygiene tools, and oral health care guidelines. The length of the trials ranged from three months to

five years.

Key results

We could not identify a clear benefit of training of nurses and/or residents on residents’ dental health as assessed by dental and

denture plaque. No study assessed oral health, oral health-related quality of life or adverse events. As education programmes were not

fully described, results do not allow for clear conclusions about the effectiveness or potential harm of specific oral health education

interventions in nursing homes.
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Quality of the evidence

Overall, there was a low quality of information from the studies regarding all of the results. We conclude that there is a need for clinical

trials to investigate the advantages and harms of oral health educational programmes in nursing homes.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Oral health education for nursing home staff and residents (with information and practical components) compared to usual care

Patient or population: nursing home residents

Settings: nursing homes

Intervention: oral health educat ion (with information and pract ical components)

Comparison: usual care

Outcomes Illustrative comparative risks (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Usual care Oral health education

(with information and

practical components)

Oral health- related

quality of life

- - - - - Outcome not reported

Oral health - - - - - Outcome not reported

Dental plaque

Plaque Index, Oral Hy-

giene Index, Geriatric

Simplif ied Debris Index

(all scales scoring 0 to

3)

Follow-up: 3 to 60

months

Mean dental plaque

scores in control

groups ranged f rom 0.

29 to 2.18 (0 to 3 scale)

Mean dif ference

0.04 lower

(95% CI 0.26 lower to 0.

17 higher)

See comment 437

(6 RCTs)

⊕⊕©©

low1,2

Information f rom 2 fur-

ther studies was not

available for meta-anal-

ysis

A lower score indicates

less plaque.

Denture plaque

Denture Plaque Index

(scoring 0 to 3) and

method of Augsburger

(scoring 0 to 4)

Follow-up: 3 to 60

See comment Standardised mean dif -

ference

0.60 lower

(95% CI 1.25 lower to 0.

05 higher)

See comment 816

(5 RCTs)

⊕⊕©©

low1,2

Dif ferent outcome

scales used

Information f rom an-

other study was not

available for meta-anal-

4
O

ra
l
h

e
a
lth

e
d

u
c
a
tio

n
a
l
in

te
r
v
e
n

tio
n

s
fo

r
n

u
rsin

g
h

o
m

e
sta

ff
a
n

d
re

sid
e
n

ts
(R

e
v
ie

w
)

C
o

p
y
rig

h
t

©
2
0
1
6

T
h

e
C

o
c
h

ra
n

e
C

o
lla

b
o

ra
tio

n
.
P

u
b

lish
e
d

b
y

Jo
h

n
W

ile
y

&
S

o
n

s,
L

td
.

110



months ysis

Gingivitis

Gingival Bleeding Index

and method of Suomi

Follow-up: 3 to 6

months

245

(3 RCTs)

⊕⊕©©

low1,3

No meta-analysis (data

not comparable).

3 studies at unclear risk

of bias showed incon-

sistent results

Denture- induced stom-

atitis

Method of Budtz-

Jørgensen

Follow-up: 6 to 18

months

417

(2 RCTs)

⊕⊕©©

low1,3

No meta-analysis (data

not comparable).

2 studies at unclear, in

Frenkel 2001, or high

risk of bias, in Mojon

1998, showed no appar-

ent dif f erences at short-

term, in Frenkel 2001,

or long-term follow-up

(Mojon 1998).

Caries/ root caries

Follow-up: 6 to 18

months

178

(2 RCTs)

⊕⊕©©

low1,3

2 studies at unclear, in

Frenkel 2001, or high

risk of bias, in Mojon

1998, showed no appar-

ent dif f erences at short-

term, in Frenkel 2001,

or long-term follow-up

(Mojon 1998).

CI: conf idence interval; RCT: randomised controlled trial

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

1Downgraded one level due to serious risk of bias.
2Downgraded one level due to inconsistency (heterogeneity): I2= 66% and 92%.5
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3Downgraded one level due to inconsistency (clinical heterogeneity).
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B A C K G R O U N D

Description of the condition

The demographic shift in high-income countries as people live

longer has important implications for healthcare services. There

are and will be more elderly people with important morbidity

and care dependency (Branca 2009), and an increasing number

of nursing home residents. Whereas, until recently, most nurs-

ing home residents were provided with dentures, now a larger

number of residents retain a considerable number of natural teeth

(Hopcraft 2012; Porter 2015; Samson 2008). Declining rates of

edentulism (having no teeth) have important implications for oral

health and oral health management of these residents, as a greater

proportion will have teeth at risk of dental caries and periodontal

disease. Additionally, high-quality and complex dental prosthe-

ses (i.e. implants, bridges, and removable dental prostheses) must

be maintained. Nursing home residents are often unable to carry

out adequate oral care, such as optimal removal of dental plaque.

Continuous preventive and curative oral health care provided by

trained staff therefore seems increasingly important. In nursing

homes, nursing staff and other caregivers play a crucial role in the

provision of daily oral health care (Porter 2015), as well as in initi-

ating and organising routine prophylaxis and treatment by dental

professionals (Nitschke 2010).

In the past, it was reported that nursing staff frequently do not

acknowledge the importance of oral health and lack knowledge

about how to achieve it (Glassman 1994). Some more recent stud-

ies have suggested knowledge about oral hygiene is still inadequate

among nursing staff (Jablonski 2009; Wardh 2012), and that there

is a large discrepancy between the proposed need for assistance

with daily oral hygiene among nursing home residents and the

actual assistance provided by nursing staff (Forsell 2009). In addi-

tion to dependence, some people with dementia exhibit unco-op-

erative or disruptive behaviour during helping interactions. These

behaviours range from mild (e.g. turning the head away) to ex-

treme resistance (e.g. hitting the nursing staff ) (Jablonski 2009).

This so-called care-resistant behaviour is a common phenomenon

encountered by nursing staff during the provision of oral care

(Frenkel 1999; Jablonski 2011).

Measures of poor oral health (e.g. gingivitis, caries, and chewing

difficulties), along with discomfort and pain, have been reported

for nursing home residents in different countries (De Visschere

2006; Gluhak 2010; Hopcraft 2012; Simunkovi 2005; Wyatt

2002). Dental plaque generally leads to an increased risk for dental

caries, gingivitis, and periodontitis, as well as other infections in

the oral cavity.

In addition, poor oral hygiene and poor dental status among el-

derly people are associated with reduced quality of life (Porter

2015; Walker 2007). Elderly people in day care have shown consid-

erably higher levels of oral health problems compared to commu-

nity-dwelling elderly (Walker 2007), due to difficulties in main-

taining a sufficient level of oral hygiene and in accessing profes-

sional dental care (Forsell 2009). Two-thirds of elderly people liv-

ing in residential facilities use dental services only in the case of

dental problems and on demand (De Baat 1993; Isaksson 2007).

In a British study, 70% of residents had not seen a dentist for more

than five years (Frenkel 2000).

The accumulation of micro-organisms on teeth and denture sur-

faces, caused by lack of oral hygiene, may influence residents’

general health by causing pneumonia, arteriosclerosis, and in-

fection-related disorders (Azarpazhooh 2006; Desvarieux 2003;

Scannapieco 2003; Shay 2002). Evidence from randomised con-

trolled trials (RCTs) suggests positive preventive effects of oral care

on respiratory tract infection and pneumonia in nursing home

residents (El-Rabbany 2015; Sjögren 2008).

Furthermore, poor oral health has been associated with involun-

tary weight loss (Mojon 1999; Sheiham 2001). Institutionalised

elderly people who suffer from oral discomfort, problems with

chewing or swallowing, compromised dentition, or poorly fitted

dentures have a higher incidence of nutritional deficiency (Saarela

2014; Saunders 2007).

Consequently, interventions to improve oral health seem war-

ranted, as they possibly yield a number of positive effects includ-

ing improved nutritional status and health-related quality of life

(Naito 2010).

Description of the intervention

In the context of this review, we have defined oral health-related

educational interventions as programmes that facilitate knowledge

and skills acquisition in nursing home staff and/or residents to

maintain or improve oral health, using a variety of formats (e.g.

lectures, demonstrations, practical education). Programmes may

target nursing home residents, staff, or both and may be provided

to individuals or groups.

Interventions are usually complex, consisting of several different

components. Three commonly included components included

are:

1. theoretical education for staff or residents, or both aiming

at improving knowledge of oral health and oral health care;

2. staff training (practical education) on examination and

cleansing of the mouth or dentures, or both of residents; and

3. oral hygiene skills training for residents.

How the intervention might work

In general, the goal of educational interventions is to improve oral

and dental health of residents by increasing knowledge and skill

levels of nursing home staff or nursing home residents, or both.

Interventions targeting nursing home residents, especially oral hy-

giene skills training, may foster the ability to self perform den-

tal care and thus decrease the need for assistance. There may also
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be direct effects of education on residents’ attitudes as well as on

quality of life.

Interventions targeting nursing home staff will strengthen staff

expertise in oral care for residents. Furthermore, staff attitude and

self efficacy will be influenced, leading (together with improved

knowledge and skills) to improved oral health-related behaviour

and, as a consequence, improved oral health outcomes for resi-

dents.

Why it is important to do this review

The Cochrane Oral Health Group undertook an extensive pri-

oritisation exercise in 2014 to identify a core portfolio of titles

that were the most clinically important ones to maintain on the

Cochrane Library (Worthington 2015). This review was identi-

fied as a priority title by the dental public health expert panel (

Cochrane OHG priority review portfolio).

At the time of protocol preparation, there were no systematic re-

views available summarising the effects of providing oral health-

care education to nursing home staff and/or residents. In 2014,

a systematic review on oral healthcare education was published,

which included two RCTs, one non-randomised study, and three

cross-sectional studies (De Lugt-Lustig 2014). The authors con-

cluded that oral healthcare education for nursing staff may have a

positive effect on attitudes and oral healthcare knowledge of nurses

in nursing homes and on oral hygiene of residents. Meta-analy-

ses by Wang 2015 including one RCT and four before-and-after

studies also found limited evidence that education for caregivers is

effective in improving oral health. However, both reviews only fo-

cused on educational interventions for nursing staff or caregivers.

De Lugt-Lustig 2014 disregarded any educational interventions

considering nursing home residents as recipients, whereas Wang

2015 excluded education for residents only. In addition, a fur-

ther systematic review, Weening-Verbree 2013, which included

a broad range of study designs, concluded that knowledge, self

efficacy, and facilitation of behaviour are determinants that are

used in successful implementation strategies. Taking into account

the heterogeneity of studies, the authors were not able to recom-

mend a single strategy or combination of strategies for improving

oral health in institutionalised elderly. Furthermore, they high-

lighted the importance of considering contextual factors (e.g. set-

ting) when choosing implementation strategies. A high-quality

systematic review considering the growing number of RCTs pub-

lished in recent years and describing the components of interven-

tions was therefore warranted. This systematic review may impact

the implementation of different approaches and trigger the devel-

opment of new interventions on the basis of current best evidence.

O B J E C T I V E S

To assess the effects of oral health educational interventions for

nursing home staff or residents, or both, to maintain or improve

residents’ oral health.

To describe the components of the complex interventions used in

the included studies.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included individually randomised controlled trials (RCTs) or

cluster-RCTs with a follow-up period of at least two weeks includ-

ing groups of nursing home staff or residents, or both allocated

either to:

• a programme aiming to maintain or improve oral health of

nursing home residents by one or more oral health educational

and/or oral hygiene promotion interventions (the intervention

group); or

• (optimised) regular dental care or any other oral healthcare

intervention (the control group). Optimised care means that the

control group receives an additional component in addition to

usual standardised care, e.g. provision of dental care auxiliaries or

informative presentations.

We considered additional publications on development and pilot-

ing of complex interventions as well as process evaluations, with-

out focusing on specific study designs, in order to capture single

components of the complex interventions and contextual factors.

Types of participants

We considered male and female residents living in facilities provid-

ing supervision or nursing care for the elderly (e.g. nursing homes

or long-term care facilities) for inclusion. The majority of residents

in a study had to be over the age of 64 years, or the mean age

had to be at least 65 years. We also included nursing staff working

in these facilities or a combination of residents and nursing staff.

We included all participants involved in the primary studies (i.e.

irrespective of residents’ oral health status or qualifications of the

nursing staff ).

Types of interventions

We included any trial of an intervention or group of interventions

where participants or clusters were allocated to receive an oral

health education programme versus (optimised) usual oral health

care, or any other oral healthcare intervention.

Oral health education programmes include either direct-to-staff

programmes, direct-to-resident programmes (e.g. oral hygiene
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promotion or skills training), or a combination of both. We ex-

pected approaches to vary, for example in terms of frequency,

length, and content, with the educational content likely to include

some or all of the following: oral health, oral diseases and impact

on general health, diet, oral hygiene measures, best oral care prac-

tices for elderly people with natural dentition and dentures, oral

hygiene promotion, and skills training.

We expected some interventions to be designed as complex in-

terventions comprising more than one of the components out-

lined above. Following the ’framework for design and evaluation

of complex interventions’, it may not be possible to extract the ef-

fective or ineffective components of the interventions (Campbell

2000; Craig 2008), but components of included programmes were

collected and described in detail as suggested by Lenz 2007.

We considered interventions without educational or oral hygiene

promotion components only as controls. In addition, we consid-

ered sole organisational interventions aiming to change organisa-

tional policies, for example through introduction of practice guide-

lines, oral health co-ordinators, regular visits by a dentist or dental

hygienist for professional oral care and examination, or regular

visits of residents in dental surgeries, only as controls. The same

applied to exclusive oral hygiene interventions (e.g. the provision

of chemical topical interventions and mechanical auxiliaries).

Types of outcome measures

Primary outcomes

1. Oral health-related quality of life: measured by instruments

such as Oral Health Impact Profile (OHIP) or OHIP-14 (Slade

1994; Slade 1997), Geriatric/General Oral Health Assessment

Index (GOHAI) (Atchison 1990), Dental Impact Profile (DIP)

(Strauss 1993).

2. Oral health: oral health was defined as a functional,

structural, aesthetic, physiologic, and psychosocial state of well-

being assessed by an instrument such as Brief Oral Health Status

Examination (BOHSE) or Oral Health Assessment Tool

(OHAT) that covers different oral hygiene categories (Chalmers

2005; Kayser-Jones 1995).

3. Dental health: dental health comprises only one aspect of

oral health, such as:

i) dental or denture plaque, or both: measured by plaque

scores and denture cleanliness scores (scales) such as Plaque

Index (Silness 1964), Mucosal-Plaque Index (MPS) (Henriksen

1999), or Denture Plaque Index (Wefers 1999);

ii) gingivitis or denture-induced stomatitis: measured by

instruments such as Gingival Bleeding Index (GBI) (Ainamo

1975), Gingival Index (Löe 1967), or Community Periodontal

Index (Benigeri 2000); or

iii) caries, incidence of new caries.

Secondary outcomes

1. Nutritional status (e.g. body weight, Body Mass Index

(BMI)).

2. Incidence of respiratory diseases and pneumonia.

3. Adverse effects of the interventions.

Intermediate outcomes

1. Oral health-related knowledge of staff or residents, or both:

measured by any instruments used in the included studies (e.g.

questionnaire or interview).

2. Oral health-related attitude and behaviour of staff or

residents, or both: measured by any instruments used in the

included studies (e.g. questionnaire or interview).

Search methods for identification of studies

We developed detailed search strategies for each database to iden-

tify studies for inclusion in the review. These were based on the

search strategy developed for MEDLINE Ovid but revised appro-

priately for each database. The search strategy used a combina-

tion of controlled vocabulary and free-text terms and was linked

with the Cochrane Highly Sensitive Search Strategy (CHSSS) for

identifying RCTs in MEDLINE: sensitivity-maximising version

(2008 revision) as referenced in Section 6.4.11.1 and detailed in

box 6.4.c of the Cochrane Handbook for Systematic Reviews of In-

terventions (Lefebvre 2011). Details of the MEDLINE search are

provided in Appendix 3. The searches of EMBASE and CINAHL

were linked to Cochrane Oral Health’s filters for identifying RCTs.

Electronic searches

We searched the following electronic databases:

• Cochrane Oral Health Trials Register (to 18 January 2016)

(see Appendix 1);

• Cochrane Central Register of Controlled Trials

(CENTRAL; 2015, Issue 12) in the Cochrane Library (searched

18 January 2016) (see Appendix 2);

• MEDLINE Ovid (1946 to 18 January 2016) (see Appendix

3);

• Embase Ovid (1980 to 18 January 2016) (see Appendix 4);

• CINAHL EBSCO (Cumulative Index to Nursing and

Allied Health Literature; 1937 to 18 January 2016) (see

Appendix 5);

• Web of Science Conference Proceedings (1990 to 18

January 2016) (see Appendix 6).

We placed no restrictions on language or date of publication when

searching the electronic databases.
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Searching other resources

We searched the following databases for ongoing trials:

• US National Institutes of Health Ongoing Trials Register

ClinicalTrials.gov (clinicaltrials.gov; searched 18 January 2016)

(see Appendix 7);

• World Health Organization International Clinical Trials

Registry Platform (apps.who.int/trialsearch; searched 18 January

2016) (see Appendix 8).

We examined the reference lists of published reviews and contacted

experts in the field to identify unpublished or ongoing studies. We

did not perform a separate search for adverse effects of interven-

tions, considering the adverse effects described in included studies

only.

Data collection and analysis

Selection of studies

Two review authors (MA and RK) independently screened the ti-

tles and abstracts of citations identified by the search and inde-

pendently assessed articles for inclusion according to the above

criteria. We resolved disagreements by discussion.

Data extraction and management

Pairs of review authors (MA, RK, SK) independently extracted

data using a piloted standardised data collection sheet. These data

were entered into Review Manager 5 software (RevMan 2014).

The review authors were not blinded to authors of included stud-

ies. The two review authors resolved disagreements by discussion

or, if necessary, by consulting a third review author in order to

reach consensus. Data were sought per participant or randomised

cluster (nursing home) on all outcome measures of interest for all

assessment points (including baseline). We extracted data for char-

acteristics of participants, baseline data, interventions, duration of

intervention, length of follow-up, outcome measures, and adverse

events.

We retrieved data on research processes of the development, pilot-

ing, and evaluation of the complex interventions on the basis of

Criteria for Reporting the Development and Evaluation of Com-

plex Interventions in healthcare: revised guideline (CReDECI 2)

(Möhler 2015). Criteria comprise developmental details like the

description and intensity of the components, feasibility, and pi-

loting, as well as evaluation of the complex intervention. We also

extracted data on the fidelity of the intervention implementation.

If, as was frequently the case, no sufficient information on the

above-mentioned issues was available from included publications,

we attempted to obtain additional information by contacting au-

thors of the primary studies (e.g. by asking about related publica-

tions). Following earlier suggestions (Lenz 2007), we performed

additional extra searches for publications related to included stud-

ies.

Assessment of risk of bias in included studies

Our assessment of risk of bias followed the guidance in the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins

2011). Two review authors (MA, RK) independently assessed and

scored studies in order to identify any potential sources of sys-

tematic bias through selection bias, performance bias, attrition

bias, or detection bias as recommended in the Cochrane Handbook

addressing six domains (sequence generation, allocation conceal-

ment, blinding, incomplete outcome data, selective outcome re-

porting, and other issues). We assigned a judgement concerning

the related risk of bias for each domain, either ’low risk’, ’high

risk’, or where insufficient information was available to make a

judgement, ’unclear risk’. In addition, we assessed recruitment bias

for cluster-randomised trials, that is whether individuals were re-

cruited after clusters had been randomised. We completed a ’Risk

of bias’ table for each included study and presented the results

graphically.

Measures of treatment effect

For continuous data (e.g. plaque indices), we used the mean dif-

ference (MD) and its corresponding 95% confidence interval (CI)

if the same instrument was used, or the standardised mean differ-

ence (SMD) if different instruments were used for the same out-

come measure. For dichotomous data (e.g. incidence of respira-

tory disease), we used risk ratio (RR). We sought and recorded the

absolute numbers in each group and the numbers experiencing

the outcome of interest.

Unit of analysis issues

For each study we considered whether groups of individuals were

randomised in clusters or individually, whether individuals under-

went more than one intervention, and whether there were multiple

observation times for the same outcome. As results from more than

one time point per study cannot be combined in meta-analysis,

depending on the reported follow-up periods of included studies,

we performed subgroup analyses for studies with short-term and

long-term follow-up (Higgins 2011), only using the longest. For

cluster RCTs we checked whether results were cluster-adjusted.

For combined meta-analyses of individual and cluster-RCTs, we

estimated ’effective sample sizes’ for cluster-RCTs as described in

the Cochrane Handbook for Systematic Reviews of Interventions (Sec-

tions 16.3.4 to 16.3.7) (Higgins 2011). We aimed to use intraclass

correlation coefficients (ICC) as reported in included studies. As

no ICCs were reported in included studies, or values seemed un-

realistically high, we considered a conservative estimate of ICC =

0.05 based on experience from studies on caries (personal com-

munication with Cochrane Oral Health).
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Dealing with missing data

Where data were missing from the published report of a trial, we

contacted authors to obtain the data and to clarify any uncertain-

ties. Analyses included only available data (ignoring missing data).

However, we used methods for estimating missing standard de-

viations if necessary (Higgins 2011). Otherwise, we did not un-

dertake any imputation techniques or use statistical methods to

account for missing data.

Assessment of heterogeneity

We assessed heterogeneity statistically and quantified it among

trials included in each analysis using the I² statistic. We followed

the guidance of the Cochrane Handbook to interpret the I² statistic,

with I² greater than 50% representing substantial heterogeneity

and greater than 75% representing considerable heterogeneity (

Higgins 2011). To assess clinical heterogeneity, we analysed all

studies in terms of interventions, participants, and outcomes.

Assessment of reporting biases

In order to minimise the risk of publication bias, we performed

comprehensive searches in multiple databases, including searching

for unpublished studies. Due to the small number of included

trials, we did not use a funnel plot to assess the likelihood of

publication bias.

Data synthesis

We grouped studies according to interventions. For each interven-

tion type, we performed meta-analyses if we considered the studies

to be reasonably clinically and methodologically homogeneous.

We used random-effects models for all analyses.

Subgroup analysis and investigation of heterogeneity

We conducted the following subgroup analyses for the outcomes

dental and denture plaque:

• intervention recipient (nursing staff only versus nursing

staff and residents);

• follow-up period (short term versus long term);

• education in the context of guideline implementation

versus education without guideline implementation.

Sensitivity analysis

We performed no sensitivity analyses.

Presentation of main results

We have displayed results in a ’Summary of findings’ table for the

primary outcomes, using GRADEpro software (GRADE 2014),

according to the methods outlined in the Cochrane Handbook (Sec-

tion 11.5) (Higgins 2011). We assessed the quality of the evidence

with reference to overall risk of bias of included studies, directness

of the evidence, consistency of results, and precision of estimates.

We categorised the quality of the evidence for each of the primary

outcomes as high, moderate, low, or very low.

R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded

studies; Characteristics of ongoing studies.

Results of the search

We screened a total of 1454 abstracts for inclusion (Table 1; Figure

1), and assessed 37 publications in full text. Eighteen publications

reporting nine trials fulfilled the eligibility criteria (Bellomo 2005;

De Visschere 2011; De Visschere 2012; Frenkel 2001; MacEntee

2007; Mojon 1998; Schou 1989; Van der Putten 2013; Zenthöfer

2013).
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Figure 1. Study flow diagram

Included studies

We included two individual RCTs, Bellomo 2005 and Zenthöfer

2013, and seven cluster-RCTs (De Visschere 2011; De Visschere

2012; Frenkel 2001; MacEntee 2007; Mojon 1998; Schou 1989;

Van der Putten 2013), with a total of 3253 nursing home residents

as participants.

Funding sources

All but two studies stated information about any kind of funding,

for example financial or material support (Bellomo 2005; Schou

1989). One of these studies stated that they received funding for

data collection from a commercial source (De Visschere 2011).

One study received support from a commercial source in the form

of free oral healthcare material (Zenthöfer 2013). Two studies

obtained grants from non-commercial sources (Frenkel 2001;

MacEntee 2007). The remaining three studies received grants from

non-commercial sources as well as free oral hygiene products from

commercial sources (De Visschere 2012; Mojon 1998; Van der

Putten 2013).

Setting

All studies were based in nursing homes. However, in Schou 1989,

the included institutions were described as “institutions for el-
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derly”. MacEntee 2007 only recruited intermediate-care residents.

In Zenthöfer 2013, participants were recruited from institutions

for elderly (including assisted accommodation). All of the studies

except MacEntee 2007 were conducted in Europe.

Recipients of the educational intervention

In five studies, the target groups of the educational interventions

were nursing home staff (De Visschere 2011; De Visschere 2012;

Frenkel 2001; MacEntee 2007; Van der Putten 2013). More pre-

cisely, two studies aimed to include solely nursing staff (Frenkel

2001; MacEntee 2007), and three studies focused on managerial

and nursing staff (De Visschere 2011; De Visschere 2012; Van der

Putten 2013). Four studies examined interventions that comprised

components for both nursing home staff and residents (Bellomo

2005; Mojon 1998; Schou 1989; Zenthöfer 2013).

The mean resident age ranged from 78.3 to 86.0 years across stud-

ies. Most participants were women (more than 66% in all stud-

ies). The proportion of residents with dental prostheses ranged

from 62.1% to 87.3% across studies. Mean number of natural

teeth varied between 4.7 and 17.4 at baseline, and the proportion

of edentulous residents had a wide range, from 32.4% to 89.9%

(see Characteristics of included studies). Two studies reported in-

formation about cognitive status or mental health, or both (De

Visschere 2012; Van der Putten 2013). In four studies, cogni-

tive impairment or dementia, or both was an exclusion criterion

(Frenkel 2001; MacEntee 2007; Mojon 1998; Zenthöfer 2013).

In De Visschere 2012, cognitive impairment tested by the Mini

Mental State Examination (MMSE less than 26) was present in

86.5% of the sample. In Van der Putten 2013, 47% of participants

in the intervention group and 58% in the control group had a

diagnosis of dementia.

Some information on characteristics of participating nursing staff

was reported in all studies except Bellomo 2005 and Schou 1989.

The two studies examining knowledge and attitudes of nursing

staff reported the most detailed description of the characteristics

of the employed nursing staff (De Visschere 2012; Frenkel 2001).

In both studies, approximately 95% of nursing staff were female.

In Frenkel 2001, the median length of work experience was four

years, and about 67% reported attending a dentist at least once

a year. In De Visschere 2012, nursing staff had been employed

for a mean of 13.5 years; 62% were nurses and 38% auxiliary

nurses. About 78% reported attending a dentist at least once a year.

In addition, this study provided detailed information about the

amount and numbers of staff members with previous education

or skills training in oral health care. Five studies included nurses

as well as nurse assistants (De Visschere 2011; De Visschere 2012;

Mojon 1998; Van der Putten 2013; Zenthöfer 2013). Five studies

reported the number or proportion of intervention group staff

attending the educational sessions. In Frenkel 2001, 65.6% of

caregivers attended the educational session. In MacEntee 2007,

the proportion of care-aides attending the educational session in

the intervention group and control group was 15% and 22%,

respectively. De Visschere 2012 reported a 100% response rate (8

to 12 people per home). In Mojon 1998, the education course

was attended by 76% of the caregivers. In Zenthöfer 2013, the

number ranged from 20 to 40 people per nursing home.

Duration of follow-up

Follow-up for six studies ranged from three months, in Bellomo

2005, MacEntee 2007, and Zenthöfer 2013, to six months (De

Visschere 2012; Frenkel 2001; Van der Putten 2013); we cate-

gorised this as short term. Follow-up for three studies ranged from

nine months, in Schou 1989, to five years (De Visschere 2011);

we categorised this as long term.

Description of interventions

Studies differed in terms of intervention components as well as

target groups. In all studies, the oral health educational interven-

tion consisted of more than one component (see Figure 2). In all

but one study (Bellomo 2005), nursing staff participated in one

or more educational sessions. In eight studies, the intervention

comprised education including theoretical information and skills

training (Bellomo 2005; De Visschere 2011; De Visschere 2012;

Frenkel 2001; MacEntee 2007; Mojon 1998; Van der Putten 2013;

Zenthöfer 2013). In one study (Schou 1989), the educational in-

tervention focused solely on theoretical information.
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Figure 2. Intervention components

Educational interventions with information and practical

components (n = 8)

In Bellomo 2005, the long-term care home residents received oc-

cupational therapy instruction on tooth and denture brushing. In

addition, a subgroup of residents needing assistance were mon-

itored weekly and, if necessary, re-educated by an occupational

therapist. De Visschere 2011 implemented a daily oral hygiene

protocol. The implementation process included a half-day theo-

retical and practical educational session for oral health co-ordi-

nators who had to educate the other nursing staff and prepare

individualised oral hygiene plans for all residents. In two stud-

ies, the supervised implementation of an oral health guideline for

older people in long-term care institutions included theoretical

and practical education sessions ranging from one to two hours

for several groups of nursing home staff, using a train-the-trainer

concept, and a daily oral healthcare protocol (De Visschere 2012;

Van der Putten 2013). In Frenkel 2001, care assistants were ed-

ucated by an experienced health promoter in a one-hour session

that consisted of a theoretical section on the role of plaque, oral

diseases and a practical section with oral hygiene skills training.

MacEntee 2007 used a “pyramidal education” approach to train

the nursing staff of the intervention homes. Initially, a perma-

nent member of the nursing staff was trained and installed as a

nursing educator, who then trained the care-aides in a single one-

hour seminar, which included a theoretical section (photographs

and texts) and demonstrations of how to examine and clean the

mouth. In addition, the nurse educators had to manage the oral

health care provided by the care-aides and were supported by the

dental hygienist on request. In Mojon 1998, nursing staff took

part in an interactive lecture (45 minutes) with slides and demon-

stration of brushing techniques. Every nurse or nurse aide received

personalised oral hygiene instructions for their residents from a

dental hygienist. Also, residents received brief (personalised) oral

hygiene instructions from a dental hygienist. In addition, for res-

idents, dental or prophylactic treatment including scaling at the

start of the study and the implementation of a recall system were

applied in the intervention group. In Zenthöfer 2013, the basic

intervention for the three intervention groups consisted of a two-

hour session (PowerPoint presentation, a film) with dental demon-

stration models to train nursing staff. Residents received instruc-

tion and training on oral hygiene skills according to their specific

needs. The residents of two of the three intervention groups were

supported either by a dentist (re-instruction and motivation after

four and eight weeks) or by caregivers (provision of help twice a

week using a standardised procedure). In addition, professional

cleaning of dentures and teeth was performed for all intervention

groups at the beginning.

Additional informational material on oral health and hygiene

was provided to trained staff in four studies (De Visschere 2012;

Frenkel 2001; MacEntee 2007; Van der Putten 2013) and to resi-

dents in one study (Zenthöfer 2013). Toothbrushes and/or other

oral healthcare products were provided for intervention group res-

idents in four studies (De Visschere 2012; Frenkel 2001; Mojon

1998; Van der Putten 2013).

Educational interventions with information only (n = 1)

Schou 1989 only used education without further practical com-

ponents. Nursing staff and residents took part in a dental health

education programme using the “active involvement principle”.

Each intervention group (one for residents only, one for nursing

staff only, and a combined one) met three times for one hour in

a monthly interval to talk about dental health and individual ex-

periences with oral health prevention procedures. Sessions were

conducted by a dental hygienist who planned the content of the

sessions in co-operation with the participants.

Theoretical basis for intervention

Five studies provided at least some information on the interven-

tions’ theoretical background. MacEntee 2007 based the interven-

tion on a “pyramidal scheme” that evolved from the “helper princi-

ple” (Jones 1977; Riessman 1965). Schou 1989 used the “active in-

volvement principle” for the dental education programme, which
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had been examined with positive results in another population

(Schou 1985). Frenkel 2001 did not mention underlying theories,

but based the intervention on previous research and her own qual-

itative study (Frenkel 1999). Two studies used a guideline imple-

mentation theory (De Visschere 2012; Van der Putten 2013). In

four studies, no theoretical basis was mentioned (Bellomo 2005;

De Visschere 2011; Mojon 1998; Zenthöfer 2013).

Content

Instructions and training of oral hygiene skills for residents in-

cluded brushing techniques (tooth and dentures) (Bellomo 2005;

Mojon 1998; Zenthöfer 2013), and in some cases also handling of

tooth/interdental space brushes, and advice on other auxiliaries,

for example mouth rinses (Zenthöfer 2013). Training or demon-

strations for nursing staff covered the same aspects (De Visschere

2011; De Visschere 2012; Frenkel 2001; MacEntee 2007; Van der

Putten 2013).

The theoretical sessions covered the following topics:

• specifics of gerodontology/geriatric dentistry (e.g.

MacEntee 2007; Zenthöfer 2013);

• dental and oral diseases (e.g. Frenkel 2001; MacEntee

2007; Zenthöfer 2013);

• prevention of oral diseases (e.g. Mojon 1998);

• dental hygiene auxiliaries and handling (e.g. Frenkel 2001;

MacEntee 2007; Mojon 1998; Zenthöfer 2013);

• handling of removable dentures (e.g. Zenthöfer 2013);

• oral healthcare guideline or daily oral healthcare protocol,

or both (De Visschere 2011; De Visschere 2012; Van der Putten

2013).

Educators

The educational sessions for nursing staff were given by den-

tists (Zenthöfer 2013), dental hygienists (MacEntee 2007; Mojon

1998; Schou 1989), trained nursing staff (so-called oral health

co-ordinators, ward oral healthcare organisers, nurse educators)

(De Visschere 2011; De Visschere 2012; MacEntee 2007; Van der

Putten 2013), and health promoters (Frenkel 2001). In studies

that used a pyramidal or train-the-trainer concept, a combination

of the aforementioned professions was involved in the educational

components (De Visschere 2011; De Visschere 2012; MacEntee

2007; Van der Putten 2013).

Oral hygiene education or skills training for residents was provided

by different professions including dental hygienists and occupa-

tional therapists (Bellomo 2005; Schou 1989; Zenthöfer 2013).

Instructions on oral hygiene to nursing home residents were pro-

vided individually (Mojon 1998; Zenthöfer 2013).

Presentation mode

Seven studies made use of more than one presentation mode for

educational sessions. Four studies combined theoretical and prac-

tical sections for the educational sessions (Frenkel 2001; MacEntee

2007; Mojon 1998; Zenthöfer 2013). Three studies used a com-

bination of oral presentations, lectures, PowerPoint presentations,

and practical sessions of differing length (De Visschere 2011; De

Visschere 2012; Van der Putten 2013).

Duration and frequency

Not all studies specified the duration and frequency of the educa-

tional interventions or their different components.

Zenthöfer 2013 reported the duration of oral health instructions or

skills training for nursing home residents as 30 minutes. In Schou

1989, oral health education for residents comprised three one-

hour sessions at monthly intervals. Re-instruction or re-education

for residents took place weekly in Bellomo 2005. The frequency

in Zenthöfer 2013 varied between the two intervention groups:

residents received re-instruction twice a week or after four and

eight weeks.

The reported session duration for nursing staff ranged from 45

minutes, in Mojon 1998, to three hours (Schou 1989). The length

for the training sessions for oral health co-ordinators (train-the-

trainer) varied from three to five hours and was not reported in

two studies. The oral health co-ordinators were supported by a

dental hygienist two weeks after study start, in MacEntee 2007,

or every six weeks (De Visschere 2012; Van der Putten 2013).

Control groups

One study included a control intervention that was similar in time

and effort to the active intervention (Bellomo 2005). In MacEntee

2007, the control group received the same seminar (with pho-

tographs, texts, demonstrations), but education was provided by

the dental hygienist. In the other studies (De Visschere 2011; De

Visschere 2012; Frenkel 2001; Mojon 1998; Schou 1989; Van der

Putten 2013; Zenthöfer 2013), no intervention was offered to the

control group. Four studies specified usual care. In two of these

studies, usual care implied oral health care according to the unsu-

pervised implementation of a guideline (De Visschere 2012; Van

der Putten 2013). De Visschere 2011 used a control group with

residents receiving usual oral care in control homes and another

group with residents living in intervention homes, but who did

not receive the intervention, and in Mojon 1998, usual care meant

that prior to the study no oral hygiene care was provided by the

caregivers on a regular basis; cleaning of the teeth only took place

if requested by the dentist; and oral care was provided by a dentist

only at request of the resident, family, or caregivers.

Measured outcomes
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Oral health-related quality of life

None of the studies reported this outcome.

Oral health

None of the studies reported this outcome.

Dental health

This includes dental or denture plaque, inflammation of oral mu-

cosa, and caries. The measures assessed and instruments used are

shown in Table 2.

All studies except Schou 1989 provided information on assess-

ment of dental plaque. Seven studies used a four-point (0 to 3)

plaque scale based on the Plaque Index described by Silness 1964

(Bellomo 2005; De Visschere 2011; De Visschere 2012; Mojon

1998; Van der Putten 2013), or the (simplified) Oral Hygiene In-

dex (OHI-S) by Greene 1964 (Frenkel 2001; MacEntee 2007).

Six studies reported mean dental plaque, and one median dental

plaque (Mojon 1998). In Zenthöfer 2013, dental plaque was as-

sessed dichotomously using the “plaque-control record”. We were

able to meta-analyse up to six studies on dental plaque depending

on subgroups (Bellomo 2005; De Visschere 2011; De Visschere

2012; Frenkel 2001; MacEntee 2007; Van der Putten 2013).

Seven studies reported on denture plaque (Bellomo 2005; De

Visschere 2011; De Visschere 2012; Frenkel 2001; Schou 1989;

Van der Putten 2013; Zenthöfer 2013). Denture plaque was as-

sessed in four studies using a five-point scale (0 to 4) described by

Augsburger 1982 (De Visschere 2011; De Visschere 2012; Van

der Putten 2013), and in two studies using a four-point scale (0 to

3) described by Ambjørnsen 1982 (Bellomo 2005; Schou 1989).

A further study used the Denture Hygiene Index to assess presence

or absence of denture plaque (Zenthöfer 2013). The authors were

unable to provide usable data, so we were unable to include results

in meta-analyses (Zenthöfer 2013). We included data from five

studies in meta-analyses comparing educational interventions in-

cluding information and practical components with (optimised)

usual care (Bellomo 2005; De Visschere 2011; De Visschere 2012;

Frenkel 2001; Van der Putten 2013).

Five studies reported data on inflammation of oral mucosa such as

gingivitis, in Frenkel 2001, MacEntee 2007, and Zenthöfer 2013,

or denture stomatitis (Frenkel 2001; Mojon 1998; Schou 1989).

Two studies assessed gingivitis dichotomously applying the Gingi-

val Bleeding Index (MacEntee 2007; Zenthöfer 2013). Mean gin-

givitis scores were reported by Frenkel 2001 using the method of

Suomi 1968. Denture stomatitis was classified and scored accord-

ing to the erythema severity (Frenkel 2001; Mojon 1998; Schou

1989). Due to the fact that the studies used different outcomes

and measures for inflammation of oral mucosa, we were unable to

use the data for meta-analyses.

Two studies reported data on root caries (Frenkel 2001; Mojon

1998). In Frenkel 2001, root caries were assessed on a binary

scale as absent/present and reported as median score. Mojon 1998

reported active root caries as percentage of the total number of

natural teeth.

Nutritional status

Only one study reported clinical measures of nutritional status

(MacEntee 2007). The BMI was determined for every resident

and binarily coded, with a score of less than 23 suggesting under-

nourishment. The Malnutrition Indicator Score (range 0 to 30,

higher scores indicate better nourishment) as part of the Mini Nu-

tritional Assessment was assessed, and mean scores were reported.

Incidence of respiratory diseases and pneumonia

None of the studies reported this outcome.

Adverse effects

None of the studies reported this outcome.

Oral health-related knowledge

Two studies reported oral health-related knowledge of nursing staff

(De Visschere 2012; Frenkel 2001), assessed by self administered

questionnaires reporting true/false responses to 26 statements, in

Frenkel 2001, or 15 statements, in De Visschere 2012. The authors

of a further study confirmed that this outcome was measured, but

data are currently unavailable (Van der Putten 2013). We were able

to combine data of two studies on staff knowledge (De Visschere

2012; Frenkel 2001). None of the studies reported oral health-

related knowledge of residents.

Oral health-related attitude

Three studies assessed oral health-related attitude of nursing staff

(De Visschere 2012; Frenkel 2001; Van der Putten 2013). Self

administered questionnaires were applied with four statements

using a three-point Likert scale (De Visschere 2012; Van der

Putten 2013), or with 25 statements using a five-point Likert scale

(Frenkel 2001). We were able to combine the data of two studies

(De Visschere 2012; Frenkel 2001), with data from the third study

currently unavailable (Van der Putten 2013). No study reported

oral health-related attitude of residents.

Oral health-related behaviour

One study assessed oral health-related behaviour of residents

(Bellomo 2005). An in-depth structured interview with the resi-

dents was taken to obtain information about toothbrushing habits

and used dental hygiene auxiliaries.
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Excluded studies

We excluded 18 studies: seven were non-randomised; six had no

educational component; three included students or adults; one was

not nursing home based; and one assessed no predefined outcomes

(see Characteristics of excluded studies; Figure 1).

Ongoing studies

We identified one ongoing study assessing the effects of an inter-

vention combining “best mouth care practices” with behavioural

techniques (Jablonski 2011). Participants are nursing home res-

idents with any kind of diagnosed dementia. The primary out-

come measure is the reduction in care-resistant behaviour. Oral

health using the “Oral Health Assessment Tool” is assessed as the

secondary outcome.

Risk of bias in included studies

We contacted the first or senior authors of all studies and asked

them to provide further information on methodological details

not reported in the publications. All authors responded to our

requests, with all but one author being able to provide further

information.

Allocation

Random sequence generation

Three studies described an adequate method of random sequence

generation (De Visschere 2012; Frenkel 2001; Zenthöfer 2013).

The authors of two studies responded to our requests for further

information (MacEntee 2007; Mojon 1998), which clarified that

their methods were adequate. In addition, random sequence gen-

eration was probably done in one study since the investigators

described an adequate method for another study based on one

protocol (Van der Putten 2013). We therefore assessed six studies

as being at low risk of bias for this domain. The remaining three

studies only stated that participants were randomised but did not

describe their methods, and so were assessed as being at unclear

risk of bias for this domain (Bellomo 2005; De Visschere 2011;

Schou 1989).

Allocation concealment

Two studies provided details of how the random sequence was con-

cealed from those involved in the study (Frenkel 2001; MacEntee

2007). One author stated on request that allocation was not con-

cealed, and so we assessed the study as at high risk of bias for

this domain (Bellomo 2005). The remaining six studies did not

mention any methods used to conceal the random sequence, and

we therefore assessed them as being at unclear risk of bias (De

Visschere 2011; De Visschere 2012; Mojon 1998; Schou 1989;

Van der Putten 2013; Zenthöfer 2013).

Blinding

Blinding of participants and personnel (performance bias)

In educational interventions, blinding of participants is often not

possible, but the relevance of lack of blinding varies according to

circumstances. Lack of blinding of study participants or staff, or

both, may affect outcomes (Higgins 2011, Chapter 8.4.2), espe-

cially if outcomes are self reported, as for example self assessed oral

health-related quality of life. Only one study reported blinding of

participants (MacEntee 2007). We judged all nine studies to be at

low risk of performance bias, given that we considered the influ-

ence of residents’ and staff awareness on oral health behaviour to

be negligible.

Blinding of outcome assessment (detection bias)

Seven studies reported blinded outcome assessment, and we rated

them as at low risk of bias for this domain (De Visschere 2011;

De Visschere 2012; Frenkel 2001; MacEntee 2007; Schou 1989;

Van der Putten 2013; Zenthöfer 2013). We assessed two studies

as being at high risk of bias (Bellomo 2005; Mojon 1998): in one

study, the author stated on request that the outcome assessor was

not blinded (Bellomo 2005), and in the other study, blinding was

not possible for practical reasons (Mojon 1998).

Incomplete outcome data

We assessed six studies as being at low risk of bias for this do-

main because attrition was low considering the special charac-

teristics of the study population (especially high morbidity), and

was roughly equal between groups (Bellomo 2005; De Visschere

2012; Frenkel 2001; Mojon 1998; Van der Putten 2013; Zenthöfer

2013). We assessed three studies as at unclear risk (De Visschere

2011; MacEntee 2007; Schou 1989).

Selective reporting

We assessed two studies as being at low risk of selective reporting

bias as we could detect no obvious problems (MacEntee 2007;

Van der Putten 2013). However, reports of the preplanned out-

comes oral health-related knowledge and attitude are still under

preparation (Van der Putten 2013). Data reported by De Visschere

2012 differed to some extent from the data in the trial registration

(tongue coating was not preplanned), and results of De Visschere

2011 were not available for all preplanned outcome periods. We

rated both studies as having a high risk of bias. We rated the re-

maining five studies as having an unclear risk of bias due to un-

available protocols or trial registrations (Bellomo 2005; Frenkel

2001; Mojon 1998; Schou 1989; Zenthöfer 2013).
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Other potential sources of bias

We assessed the trials for other potential sources of bias such as

recruitment bias in cluster-randomised trials or contamination.

Seven of the included trials were cluster-randomised trials, using

nursing homes as the unit of randomisation. In one trial, it was

clear that nursing homes residents gave informed consent or were

examined at baseline after randomisation (De Visschere 2011),

resulting in a high risk of bias. In addition, there was potential

contamination between groups in this study (De Visschere 2011).

Four trials were at low risk of bias (De Visschere 2012; Frenkel

2001; Mojon 1998; Van der Putten 2013), and the other trials

provided insufficient information, resulting in a judgement of un-

clear risk of bias (MacEntee 2007; Schou 1989).

Overall risk of bias

No study showed overall low risk of bias. Four studies had a high

risk of bias (Bellomo 2005; De Visschere 2011; De Visschere

2012; Mojon 1998). The other five studies were at unclear risk of

bias (Frenkel 2001; MacEntee 2007; Schou 1989; Van der Putten

2013; Zenthöfer 2013). See Figure 3; Figure 4.

Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies
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Figure 4. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study
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Effects of interventions

See: Summary of findings for the main comparison Oral health

education for nursing home staff and residents (with information

and practical components) compared to usual care

See: Summary of findings for the main comparison; Figure 5

Figure 5. Summary of included studies

Comparison 1: Educational intervention (with

information and practical components) versus

(optimised) usual care

Six out of eight trials for this comparison presented data suitable

for inclusion in meta-analyses. First, we have presented our anal-

ysis comprising the primary outcomes dental plaque and denture

plaque. We have presented subgroup analysis for:

1. intervention recipient (nursing staff only versus nursing

staff and residents);

2. follow-up period (short term versus long term);

3. education in the context of guideline implementation
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versus education without guideline implementation (limited to

short-term follow-up).

We have presented results for gingivitis, denture-induced stomati-

tis, caries, secondary outcomes, and oral health-related behaviour

in a narrative form.

Primary outcomes

Oral health-related quality of life

Not measured in the included studies.

Oral health

Not masured in the included studies.

Dental plaque

We meta-analysed six studies (Bellomo 2005; De Visschere 2011;

De Visschere 2012; Frenkel 2001; MacEntee 2007; Van der Putten

2013), three at high and three at unclear risk of bias, involving

437 nursing home residents. Dental plaque scores did not differ

between residents who were cared for by nursing staff educated

in oral health and than those receiving usual care (mean differ-

ence (MD) -0.04, 95% confidence interval (CI) -0.26 to 0.17; P

= 0.71; effective sample size N = 353) (Analysis 1.1). There were

no apparent subgroup differences for follow-up periods (Analysis

1.2) or education in context of guideline implementation (Analysis

1.3). The subgroup analysis for educational intervention recipi-

ents showed a positive result in favour of interventions providing

education for nursing staff only compared to education for staff

and residents (P = 0.002), but results should be viewed with cau-

tion as there was only one study in the second category (Analysis

1.1).

We were unable to include two studies in this meta-analysis (

Mojon 1998; Zenthöfer 2013), which had high and unclear risk

of bias, and involved 148 participants. In Mojon 1998, there was

an increase in the median dental plaque scores for both groups

(0.06 in the intervention group, 0.25 in the control group), a

non-significant difference (P = 0.06). In Zenthöfer 2013, dental

plaque was assessed dichotomously, demonstrating lower mean

percentages of plaque-positive dental sites in three intervention

groups compared to usual care (no P values reported).

Denture plaque

We combined five studies, involving 816 nursing home residents,

in a meta-analysis. Three of the studies were at high risk of bias

(Bellomo 2005; De Visschere 2011; De Visschere 2012), and two

were at unclear risk of bias (Frenkel 2001; Van der Putten 2013).

Denture plaque scores were not lower for residents who were cared

for by nursing staff educated in oral health compared to residents

receiving usual care (standardised mean difference (SMD) -0.60,

95% CI -1.25 to 0.05; P = 0.07; effective sample size N = 524)

(Analysis 1.4). Subgroup analyses for educational intervention re-

cipient, follow-up period, and education in the context of guide-

line implementation showed no significant differences (Analysis

1.4; Analysis 1.5; Analysis 1.6).

Zenthöfer 2013, which included 89 participants and was at un-

clear risk of bias, did not provide adequate data for meta-analysis.

Denture plaque was assessed dichotomously, and trial authors re-

ported a lower mean percentage of plaque-positive denture sites in

intervention groups compared to usual care (no P values reported).

Gingivitis

Three studies with short-term follow-up (Frenkel 2001; MacEntee

2007; Zenthöfer 2013), all at unclear risk of bias, assessed gin-

givitis in residents, but we were unable to pool the data. Frenkel

2001 analysed 79 residents and showed a statistically significant

difference in mean gingivitis score in favour of the intervention

group (adjusted MD -0.28, 95% CI -0.42 to -0.15; P < 0.001). In

Zenthöfer 2013, which analysed 68 residents, the mean values for

the Gingival Bleeding Index were lower in intervention groups one

(8.5, standard deviation (SD) 11.9), two (7.4, SD 8.7), and three

(20.7, SD 23.9) compared to the control group (21.8, SD 27.5) (P

values not reported/not calculated). MacEntee 2007 analysed 98

residents and showed no significantly different scores for gingivitis

between intervention and control (MD -0.2, 95% CI -7.3 to 7.0;

P = 0.48).

Denture-induced stomatitis

Frenkel 2001, which involved 258 residents and was at unclear risk

of bias, assessed severity of denture-induced stomatitis. Stomatitis

was reduced in the intervention group at six months’ follow-up

compared to the control group (P < 0.0001). Mojon 1998, with

159 residents, assessed the incidence of mucosal and other lesions.

There was no significant difference between groups for incidence

of denture stomatitis (37% versus 42.2%; P value not reported) or

other lesions (18.5% versus 31.6%; P = 0.06), but for incidence of

glossitis, the result was in favour of the intervention group (4.9%

versus 25%; P = 0.005).

Caries and root caries

Two studies at unclear and high risk of bias assessed caries or root

caries (Frenkel 2001; Mojon 1998). The individual studies showed

no significant differences between intervention groups and control

groups at both short-term and long-term follow-up.

Secondary outcomes
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None of the included studies assessed incidence of respiratory dis-

eases, pneumonia, or adverse effects. Only one study assessed nu-

tritional status (BMI and Malnutrition Indicator Score), which

had short-term follow-up and an unclear risk of bias (MacEntee

2007). There was no benefit related to BMI scores less than 23 for

residents receiving the intervention (odds ratio 1.0, 95% CI 0.3

to 3.1; P = 0.49). The mean difference of Malnutrition Indicator

Score (range 0 to 30) was -1.1 (95% CI -2.9 to 0.7; P = 0.11).

Intermediate outcomes

Oral health-related knowledge

We combined two studies at high and unclear risk of bias involving

453 members of nursing staff in a meta-analysis (De Visschere

2012; Frenkel 2001). A non-significant difference in knowledge

was reported for nursing staff receiving educational interventions

compared to those without education (SMD 0.94, 95% CI -0.04

to 1.92; P = 0.06) (Analysis 1.7).

Oral health-related attitude

We combined two studies involving 459 members of nursing staff

in a meta-analysis (De Visschere 2012; Frenkel 2001). A non-

significant difference in attitude was reported for nursing staff

receiving educational interventions compared to those without

education (SMD 0.30, 95% CI -0.23 to 0.83; P = 0.27) (Analysis

1.8).

Oral-health related behaviour

One study assessed oral health-related behaviour of residents (

Bellomo 2005). The 60 residents were interviewed about their

toothbrushing habits. Use of toothbrushes and the frequency of

brushing during the study period were comparable in both groups.

Comparison 2: Educational intervention (information

only) versus usual care

One study (Schou 1989), at unclear risk of bias and analysing 114

residents, showed that there is insufficient evidence to determine

whether or not denture plaque scores are lower when educating

residents or nursing staff without practical training. There was

no difference in the prevalence of denture stomatitis between the

groups. The number of residents in the intervention groups who

reported correct denture cleaning habits increased, but not signif-

icantly compared to baseline (baseline N = 28; follow-up N = 38).

The study did not assess any other outcomes of this review.

Reporting of complex interventions (CReDECI 2)

Findings for the reporting quality of complex interventions, using

the CReDECI 2 checklist (Möhler 2015), are described in Table 3.

Information about the development stage (four items) was rarely

provided, as most studies failed to report reasons for selection of

intervention components/essential function (item 2) or intended

interactions between components (item 3). Five studies provided

at least some information about the intervention’s underlying theo-

retical basis (item 1) (De Visschere 2012; Frenkel 2001; MacEntee

2007; Schou 1989; Van der Putten 2013). Only MacEntee 2007

and Schou 1989 considered item 2. None of the studies reported

consideration of context characteristics in intervention modelling

(item 4). Only three studies reported information on the feasibility

and piloting stage (item 5) (Frenkel 2001; MacEntee 2007; Schou

1989). A description of the strategy for delivering the intervention

(item 7) was reported in all but one study (De Visschere 2011). Six

studies described the materials or tools used for the intervention

delivery (item 8) (De Visschere 2012; Frenkel 2001; MacEntee

2007; Mojon 1998; Van der Putten 2013; Zenthöfer 2013). In

two studies, the process evaluation (item 10) was planned a priori

(De Visschere 2012; Van der Putten 2013), and in another two

studies qualitative methods for identification of facilitators and

barriers were mentioned (De Visschere 2011; MacEntee 2007). A

description of costs or required resources for the delivery of the

interventions was only provided in Frenkel 2001. Overall, most

studies reported insufficient information on processes (Figure 6).
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Figure 6. Summary of CReDECI 2: review authors’ judgements of fulfilment of CReDECI 2 items for each

included study

D I S C U S S I O N

Summary of main results

We have summarised results from nine RCTs, involving 3253 nurs-

ing home residents, investigating the effects of oral health educa-

tional interventions for nursing staff or nursing home residents,

or both. All interventions were complex interventions that used

more than one active component. We retrieved process measures

and details of the development and evaluation of the complex in-

terventions used, if available, using the CReDECI 2 criteria. The

number of intervention components differed markedly between

studies (Figure 2), but all interventions included theoretical or

practical education sessions, or both, on oral health for nursing

staff as one of the main intervention components. We categorised

the interventions into two groups: educational intervention with

information and practical components or educational interven-

tion with information only. All trials aimed at improving different

measures of dental health. Some were additionally concerned with

increasing knowledge or improving attitude (De Visschere 2012;

Frenkel 2001; Van der Putten 2013). Control interventions dif-

fered between studies, ranging from “usual care” to control inter-

ventions comparable to the active intervention in terms of time

and effort spent.

None of the included studies assessed our primary outcomes oral

health-related quality of life and oral health. All studies assessed

our third primary outcome dental health, although the outcome

measures varied between studies (see Table 2). We found no clear

beneficial effect on any dental health measure, and quality of the

evidence was generally low.

None of the included studies assessed our secondary outcomes in-

cidence of respiratory diseases, incidence of pneumonia, and ad-

verse effects. Nutritional status (BMI and Malnutrition Indicator

Score) was only assessed in MacEntee 2007, which reported no

differences between the groups.

In summary, important uncertainties remain. For example, sur-

rogate measures were reported most often, while patient-relevant

measures such as quality of life and pneumonia were not assessed.

Moreover, there was no information about adverse events and

costs. Due to insufficient reporting of interventions, we are unable

to reach strong conclusions about the overall effects or the effects

of components of the complex interventions used.

Overall completeness and applicability of
evidence
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This review included nine individual and cluster-RCTs, which

were conducted in six high-income countries: the Netherlands,

Belgium, Germany, the UK, Switzerland, and Canada. We did

not identify any studies conducted in low-income countries. This

limits the applicability of our results, since evidence from a small

number of countries cannot be directly applied to other countries

with different healthcare systems.

Length of treatment effects (sustainability)

The majority of trials (six RCTs) presented data on short-term ef-

fects (three or six months). This seems reasonable for outcomes like

plaque and oral inflammation. However, it can be considered inad-

equate for other outcomes such as caries, and possibly knowledge

and attitude. Sustainable effects on knowledge and attitudes for

nursing staff are probably needed to allow for behavioural changes

in oral health care. Studies should therefore measure outcomes in

the longer term.

Type of outcomes

We would argue that the most important goal of the investigated

interventions was to improve the well-being of nursing home res-

idents, as well as their oral and general health. However, none of

the included studies reported data on oral health or oral health-

related quality of life. The reported outcomes (e.g. plaque, gin-

givitis) are important measures of dental health, but may not rep-

resent the most important outcomes of interventions to improve

oral health in nursing home residents. Still, they can be seen as

important surrogate parameters and as adequate indicators for fu-

ture tooth survival and corresponding well-being (Durham 2013;

Mack 2005; Tonetti 2015), especially as in nursing home residents,

treatment effects on tooth survival might be hard to establish due

to the length of time until tooth loss and limited life expectancy

of residents. Apart from directly related outcomes, nutritional sta-

tus of residents has been related to oral and dental health (Naito

2010), but only one study assessed this outcome, with inconclu-

sive results. None of the included studies assessed care-resistant

behaviour, although this has been described as an important factor

in oral healthcare delivery (Frenkel 1999). Here, results from on-

going study Jablonski 2011 may provide meaningful data in the

future.

Type of participants

The included studies comprised a variety of nursing staff and nurs-

ing home residents. Nursing staff varied in terms of qualifications

and work experience. Nursing home residents varied in terms of

oral health status, care dependency, and cognitive status. Some

studies excluded residents with dementia, in Zenthöfer 2013, or

cognitive impairment (Frenkel 2001; Mojon 1998). In addition,

two studies excluded residents with “care-resistant behaviour” (De

Visschere 2012; Van der Putten 2013). Since cognitive impairment

is an important factor for nursing home admissions, and rates of

residents with dementia regularly exceed 50% (Seitz 2010), this

should be considered when judging the generalisability of results.

Also, severe cognitive impairment is often a cause of resistance of

the residents to oral healthcare activities (Forsell 2011). Excluding

these residents may therefore lead to overestimation of treatment

effects.

Type of intervention

Oral health education programmes are complex interventions with

multiple components that are implemented in complex environ-

ments with, for example, different dental and/or organisational

conditions and prerequisites. Hence, interpretation of results is

difficult. As would be expected for a review of complex educational

interventions, outcomes could not be clearly associated with sin-

gle components since education programmes varied markedly. For

example, the duration of interventions has an impact on dental

health outcomes, and the same applies to other sources of hetero-

geneity, for example intensity and components of interventions

and mode of delivery. Here, educators delivering the intervention

were from a range of professional backgrounds (dentists, dental hy-

gienists, trained nursing staff, health promoters). In most studies,

the educators were not members of the established nursing staff,

except nurses who were trained as oral healthcare co-ordinators. In

general, reporting of the complex interventions as recommended

by CReDECI 2 was poor. For example, it was not reported where

nurses received training by a trained oral healthcare co-ordinator

or numbers of participating nurses and nurse assistants, and there

was no information about the direct effects of the education pro-

grammes. Control interventions differed markedly with a number

of alternative interventions used as controls, which might have

masked a possible favourable effect of interventions.

The important role of an underlying theory and a systematic ap-

proach to developing behaviour change interventions has been

disregarded by most intervention developers, or at least there is

little information on this important aspect. In the future, it is cru-

cial to use specified language when reporting content, techniques,

and underlying theoretical frameworks of complex interventions,

for example applying the suggestions of Michie and colleagues,

who have highlighted the important issues concerning behaviour

change intervention development and research (Michie 2009),

and have suggested approaches for adequately designing such in-

terventions (Michie 2011).

Quality of the evidence

The overall quality of the evidence is reported in Summary of

findings for the main comparison.

Educational intervention (with information and

practical components) versus usual care
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The quality of the evidence included in this comparison limits the

confidence with which we can draw conclusions about the effi-

cacy of educational interventions on oral health of nursing home

residents. No study included in this comparison was at low risk

of bias; we assessed four studies as at unclear risk of bias and four

as at high risk of bias. We considered these ’Risk of bias’ issues in

conjunction with the fact that meta-analyses showed statistically

significant heterogeneity (I² = 60% and 92%). We downgraded

the evidence due to serious risk of bias and inconsistency, which re-

sulted in our rating the evidence as low quality for all assessed out-

comes. Low-quality evidence means that future research in these

areas is very likely to have an impact on our confidence in the

estimate of effect and likely to change the estimate. In addition,

it is very concerning that there was no evidence on our primary

outcome of oral health-related quality of life and some of the sec-

ondary outcomes of this review. These outcomes are likely to be

important to nursing home residents and caregivers.

Educational interventions with information only

versus usual care

There was insufficient evidence from only one study with unclear

risk of bias and low quality evidence on the effects of educational

interventions with information only, not allowing any conclusions.

Potential biases in the review process

Due to our comprehensive search strategy, we are confident that

publication bias is unlikely. Two review authors independently

performed selection of studies and data extraction, and analyses

were undertaken and differences were resolved by consensus and

by consulting a third review author when necessary.

Agreements and disagreements with other
studies or reviews

The results of our meta-analyses (of RCTs) differ from two re-

cent systematic reviews and meta-analyses (De Lugt-Lustig 2014;

Wang 2015). Both reviews concluded that oral health education

for nurses and informal caregivers may yield positive effects on

residents’ oral health. However, there are some differences between

these reviews and the present review regarding methodological ap-

proaches used. Selection criteria differed for study design, time pe-

riod, and target participants. We only included RCTs and cluster-

RCTs, whereas De Lugt-Lustig 2014 and Wang 2015 addition-

ally included before-and-after studies, cross-sectional studies, and

non-randomised studies. The literature search was limited to ar-

ticles since 1990 and disregarded publications like doctoral theses

or unpublished studies (De Lugt-Lustig 2014). De Lugt-Lustig

2014 disregarded any educational interventions considering nurs-

ing home residents as recipients, whereas Wang 2015 excluded

education for residents only. Differing from the other reviews,

our review presents data on the fidelity of the intervention imple-

mentation (using CReDECI 2), and we contacted the first and/or

senior author of included studies to obtain detailed information

about the interventions and missing data.

A further systematic review including a broad range of study de-

signs indicated that knowledge, self efficacy, and facilitation of be-

haviour are determinants that are used in successful implementa-

tion strategies (Weening-Verbree 2013). In line with our results,

the authors were not able to recommend a single strategy or com-

bination of strategies for improving oral health in institutionalised

elderly people.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is currently insufficient evidence to draw robust conclu-

sions about the effects of oral health educational interventions for

nursing home staff and residents in addition to usual care. Eligible

studies did not provide evidence of the effectiveness of educational

interventions on any measure of residents’ oral health or nurses’

oral health knowledge and attitude. Moreover, the small number

of available studies and important heterogeneity among studies

do not allow for clear practice recommendations. Information on

many aspects that seem relevant for nursing homes to guide deci-

sion making about implementation of such interventions cannot

be drawn from the available studies. For example, important res-

ident-related outcomes such as oral health-related quality of life

and nutritional status were not or were rarely assessed. Important

intermediate measures, for example, staff knowledge and attitude,

were also rarely assessed.

Importantly, due to marked clinical heterogeneity of the interven-

tions, it is not possible to reliably determine the effectiveness of

specific educational programmes or intervention components. Re-

porting of the development, piloting, and evaluation processes for

the complex interventions was insufficient. Facilitators, barriers,

and resources of the different interventions therefore remain un-

known, but are clearly relevant for decisions on implementation.

Based on the available evidence, it seems impossible to make rec-

ommendations about the extent and content of educational pro-

grammes as well as favoured educators (e.g. nurses versus dentists)

and participants (e.g. nurses versus residents).

It is therefore unclear at present which kind of oral healthcare ed-

ucation programme should be implemented and if nursing homes

can expect positive effects from the implementation of such a pro-

gramme.

Implications for research

There is a need for further RCTs to determine whether oral health
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educational interventions for nursing home staff and residents are

effective, especially on residents’ oral health-related quality of life

and oral health, as well as residents’ and staff knowledge and atti-

tude. Future trials need to be rigorous in design and delivery with

adequate reporting including detailed descriptions of participants,

setting, intervention and control conditions.

Nursing home residents differ in terms of personal and medical

characteristics, for example, oral health status, care dependency,

cognitive status, and medical diagnoses. Nursing homes and/or

wards and staff also differ. Nurses mainly taking care of elderly

with high levels of care dependency or who are cognitively im-

paired may need a somewhat different educational content/inter-

vention. Researchers should consider (and describe) these charac-

teristics in future cluster-RCTs. In addition, subgroup analyses, for

example of residents with dementia or different levels of cognitive

impairment, are needed, as has been planned in an ongoing study

(Jablonski 2011).

Most included programmes comprised singular or short-term in-

terventions, and outcomes were usually assessed in the short term.

Future studies could therefore implement interventions with a

higher frequency of education sessions or continuous provision

of oral healthcare education for nursing staff and aim for longer

follow-up periods.

Ideally, control interventions should be comparable to experimen-

tal interventions in terms of duration and effort for participants to

allow for successful blinding and reduce the risk of a Hawthorne

effect. As for experimental interventions, control interventions as

well as ’usual care’ should be described in detail.

Outcome measures should be determined by established and val-

idated measurement methods.

Interventions should be rigorously developed and reported fol-

lowing recommendations for complex interventions (Craig 2008).

Michie 2009 has called for better reporting of complex behaviour

change interventions, and for authors and reviewers to use report-

ing guidelines to ensure this. This should include established re-

porting guidelines that cover different development and evalua-

tion stages, for example the CONSORT statement and, if appro-

priate, extensions, as well as the whole process of developing and

evaluating complex interventions, for example using CReDECI

2 (Möhler 2015). Furthermore, as categorisation of behavioural

interventions is problematic due to inconsistent use of descriptive

language and may cause problems in replication and implementa-

tion (Abraham 2008), interventions should be reported in more

detail. for example using the Template for Intervention Descrip-

tion and Replication (TIDieR) criteria (Hoffmann 2014). In ad-

dition, Michie 2011 pointed out that behaviour change interven-

tions in particular need to be developed using an underlying the-

ory and systematic and rigorous methods, suggesting methods for

characterising and designing behaviour change interventions (e.g.

the “behaviour change wheel”), which can be used to design new

interventions. However, in our review we showed that although

eight of the studies reported at least some information about the

strategy of delivering the intervention, and six of nine studies re-

ported information about tools and materials used for delivery, a

more detailed description and more easily available curricula and

manuals are warranted to ensure transparency, replicability, and

integrity of the complex interventions used.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Bellomo 2005

Methods Randomised controlled trial, 2 arms (each with 2 subgroups: independent and assisted)

Study period: not reported

Planned follow-up period: 6 months

Participants Country: Switzerland

Setting: long-term care home

Target audience for intervention: long-term care home residents

Number of randomised participants (long-term care home residents): 61

Number of analysed participants (long-term care home residents): 61

Age, mean, years: 85.4 in IG, 86.8 in CG (range for both groups 72 to 97 years)

Female: 73.3% in IG, 71% in CG

Edentulous: 36.7% in IG, 35.6% in CG

Residents with dental prosthesis: 80% (of all participants)

Inclusion criteria: residents of the long-term care home (irrespective of state of (oral)

health)

Exclusion criteria: n/a

Interventions Intervention group

2 subgroups (one with independent residents (IG1) and one with residents who are in

need of assistance (IG2)):

Instruction/skills training:

• IG1: initial occupational therapy instruction on tooth and denture brushing

• IG2: initial occupational therapy instructions on tooth and denture brushing

followed by weekly monitoring and if necessary re-education. The monitoring

consisted of guidance and “gesture/movement education” during the tooth and denture

brushing.

Education:

• Educational lecture for medical/nursing staff of the long-term care home (aiming

to raise awareness of dental hygiene needs of the residents, motivation to support the

study)

Control group

2 subgroups (one with independent residents (CG1) and one with residents who are in

need of assistance (CG2))

• CG1: usual care

• CG2: weekly occupational therapy employing “placebo” interventions, like a

manicure carried out by the same occupational therapist

Education:

• Educational lecture for medical/nursing staff of the long-term care home (aiming

to raise awareness of dental hygiene needs of the residents, motivation to support the

study)

Co-interventions

n/a
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Bellomo 2005 (Continued)

Outcomes Primary outcomes

Oral hygiene measures, level of autonomy (brushing), and residents’ oral health-related

behaviour were assessed at baseline, 3 and 6 months after start of the study

• Dental plaque: Plaque Index (Silness 1964)

• Denture plaque: Denture Plaque Index (Ambjørnsen 1982)

• Level of autonomy (ability to brush teeth/dentures): scored by an occupational

therapist using a scale from 0 to 3.5

• (Residents’) oral health-related behaviour: interview on oral hygiene habits

Funding Not reported

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Insufficient information in the paper (cor-

respondence: “randomisation was done by

the nursing home via the patient alloca-

tion list (availability of rooms) in either

one building or the other. no computer se-

quence generation etc.”)

Allocation concealment (selection bias) High risk Insufficient information in the paper (cor-

respondence: “no concealment”)

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Groups corresponded to 2 separate build-

ings, which assured blinding of participants

to the other study arm

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Insufficient information in the paper (cor-

respondence: “outcome assessor was not

blinded”)

Incomplete outcome data (attrition bias)

All outcomes

Low risk “Two participants passed away during the

experimental period and were excluded

from analysis.” (study group affiliation un-

clear)

Selective reporting (reporting bias) Unclear risk Correspondence: protocol not available, no

trial registration

Other bias Low risk None apparent
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De Visschere 2011

Methods Cluster-randomised controlled trial, 3 arms

Study period: 2003 to 2008

Planned follow-up period: 5 years

Participants Country: Belgium (Flanders)

Setting: 14 nursing homes (selected out of 36 nursing homes using stratified cluster

sampling)

Target audience of intervention: nursing staff (nurses, nursing assistants, and nurse aides)

Number of randomised participants (nursing home residents): 1393

Number of analysed participants (nursing home residents): 70 to 214 depending on

outcome and measurement point

Age, mean, years (SD): 84.93 (6.97) in IG, 86.0 (7.36) in CG1, 83.18 (8.63) in CG2

Female: 73.9% in IG, 77.6% in CG1, 74.4% in CG2

Edentulous residents: 67.8% in IG, 67.9% in CG1, 68.5% in CG2

Residents with dental prosthesis: 77% (all groups)

Inclusion criteria: all residents eligible

Exclusion criteria: n/a

Interventions Intervention group

Implementation of an oral hygiene protocol including multiple components:

Education/skills training:

• theoretical and practical training session (half day) for all oral health co-

ordinators, who had to educate the other nursing staff (train-the-trainer principle)

Additional components:

• introduction session (1 hour) with the director of the nursing home

• appointment of registered nurses as oral health co-ordinators (responsible for the

implementation procedure on their ward)

• oral assessment of new residents using newly designed assessment forms

• preparation of an “individualized oral hygiene plan” for every resident by the oral

health co-ordinators, and integration into daily care by all caregivers involved

Control group

CG1: usual oral hygiene

CG2: complex intervention was implemented in the nursing home, but residents did

not receive intervention

Co-interventions

n/a

Outcomes Primary outcomes

Oral hygiene measures were assessed at baseline, and every year after the start of the study

for a period of 5 years

• Dental plaque: Plaque Index (Silness 1964)

• Denture plaque: method of Augsburger 1982

Funding GABA International (supported data collection)

Notes Results/data for primary outcomes only available for baseline, 2 years and 5 years after

the start of the study

Risk of bias
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De Visschere 2011 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “randomly selected”

Insufficient information

Allocation concealment (selection bias) Unclear risk Insufficient information

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk No blinding of participants and personnel

or incomplete blinding, but the review au-

thors judge that the assessed outcomes are

not likely to be influenced by lack of blind-

ing

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote: “examiners were blind as to which

residents were included in the intervention

or not”

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Correspondence: “every year residents were

randomly selected using stratified cluster

sampling for outcome assessment (at least

20% residents per nursing home)”

Comment: number of residents per assess-

ment period (every year) unclear

Selective reporting (reporting bias) High risk No protocol found; results/data for pri-

mary outcomes only available for baseline,

2 years and 5 years after the start of the

study

Other bias High risk Possible contamination between groups,

and high risk of recruitment bias (selection/

recruitment of participants after randomi-

sation)

De Visschere 2012

Methods Cluster-randomised controlled trial, 2 arms

Study period: spring to winter 2009

Planned follow-up period: 6 months

Participants Country: Belgium (Flanders)

Setting: 12 nursing homes (with somatic and psychogeriatric residents)

Target audience for the intervention: nursing home staff

Number of randomised participants (nursing home residents; nursing staff ): 373; 760

Number of analysed participants (nursing home residents; nursing staff ): 297; 259

Age, mean, years (SD): 84.5 (8.5) in IG, 84.9 (7.6) in CG

Female: 68.4% in IG, 78.0% in CG

Edentulous residents: 55% in IG, 54.3% in CG

36Oral health educational interventions for nursing home staff and residents (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

142



De Visschere 2012 (Continued)

Residents with dental prosthesis: 72.3% in IG, 69.1% in CG

Inclusion criteria: having teeth and/or (removable) partial or complete dentures; physi-

cally suitable for examination; expected to be residing in the care home during the entire

6-month period

Exclusion criteria: residents in day care, in short-term residency, in coma, in palliative

care or terminally ill, using a denture adhesive, expressing verbal or physical resistiveness

before or during an oral examination

Interventions Intervention group

Supervised implementation of the “Oral health care Guideline for Older people in Long-

term care Institutions (OGOLI)” including multiple components:

Education/skills training:

• oral presentation (1.5 hours) for the managing director, care home study

supervisor, the ward heads, and the ward oral healthcare organiser (WOO) about

OGOLI, daily oral healthcare protocol, and the supervised implementation project

• lecture (2 hours) for the WOOs including theoretical and practical essentials of

OGOLI and the daily oral healthcare protocol

• practical education (1 hour) for the WOOs according to the train-the-trainer

concept

• theoretical and practical education session (1.5 hour) for all nurses and nurse

assistants at ward level, presented by the ward’s WOO using all education materials.

WOOs presented a summary of OGOLI and all executive actions (e.g. tooth brushing)

were taught and demonstrated with ward residents on site

Information material:

• PowerPoint presentation, OGOLI, daily oral healthcare protocol

Additional components:

• WOO encouraged and assisted nursing staff in the daily delivery of oral health

care

• monitoring visits of a dental hygienist together with an investigator (every 6

weeks including WOOs support and where necessary repeating educational sessions for

(new) nursing staff )

• daily oral healthcare protocol

Control group

Usual oral health care according to the no-supervised implemented guideline (since 2007

Dutch guideline OGOLI)

The intervention was implemented in the control nursing homes after completion of

data collection

Co-interventions (for the intervention group)

• oral healthcare material and products

Outcomes Primary outcomes

Oral hygiene measures were assessed at baseline and 6 months after the start of the study

• Dental plaque: Plaque Index by Silness 1964

• Denture plaque: method of Augsburger 1982

• Tongue coating: Tongue Coating Index (Winkel 2003)

Oral health-related knowledge and attitude were assessed at baseline and 6 months after

the start of the study

• (nursing staff ) knowledge: self administered questionnaire (15 statements

assessing knowledge of oral pathology and oral hygiene)
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De Visschere 2012 (Continued)

• (nursing staff ) attitude: self administered questionnaire (4 statements)

Funding Research project is funded by Open Ankh, Soest and Stichting De Opbouw, Utrecht,

the Netherlands

Oral healthcare products were provided free by GABA International, Eureka Pharma

Belgium, Oral-B Belgium, and Johnson & Johnson consumer S.A/N.V

Notes Questionnaire (included 3 parts: personal items, attitude statements, knowledge state-

ments):

The reliability of the attitude part of the questionnaire was measured by a test-retest pro-

cedure in a comparable nursing home not involved in the study. Content and construct

validity (knowledge part) was assessed by experts in the field of gerodontology including

1 dental hygienist and 3 dentists

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomly allocated to the inter-

vention (n = 6) or the control group (n =

6) using computer-aided tools”

Allocation concealment (selection bias) Unclear risk Insufficient information

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk No blinding of participants and personnel

or incomplete blinding, but the review au-

thors judge that the assessed outcomes are

not likely to be influenced by lack of blind-

ing

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote: “The examiners were masked, they

did not know whether a nursing home was

allocated to the intervention or the control

group.”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (De Visschere, clinical measures of

nursing home residents): “main reasons for

loss to follow-up: death (35%), administra-

tive errors (30%), address change, move or

absence (15%), hospitalisation or sickness

(9%) or refusals (9%). There were no dif-

ferences in loss to follow-up between those

randomised to the intervention group and

to the control group.”

Quote (Janssens, knowledge of nursing

staff ): baseline N = 760; “259 (34%) re-

spondents were found, 165 belonging to

the intervention group and 94 to the con-
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De Visschere 2012 (Continued)

trol group.”

“All respondents were analysed in the

groups to which they were originally allo-

cated (intention to treat analysis). There

were no significant differences between the

respondents (n = 259) and non-respon-

dents (n = 392) for the explanatory and

outcome variables.”

Selective reporting (reporting bias) High risk Outcomes reported as planned in the study

protocol. Tongue coating as outcome not

preplanned

Other bias Low risk None apparent

Frenkel 2001

Methods Cluster-randomised controlled trial, 2 arms

Study period: not reported

Planned follow-up period: 6 months

Participants Country: UK

Setting: 22 nursing homes (with 20 to 40 beds)

Target audience for intervention: nursing staff

Number of randomised participants (nursing home residents; nursing staff ): 412; 322

Number of analysed participants (nursing home residents; nursing staff ): 337; 232

Age, mean, years (SD): 84.9 (8.2) in IG, 84.0 (8.3) in CG

Female: 81.1% in IG, 75.8% in CG

Edentulous: 75.1% in IG, 67.8% in CG

Residents with dental prosthesis: 80.6% in IG, 80.1% in CG

Inclusion criteria: residents who either wore dentures and/or had one or more natural

teeth, and whose general health permitted oral examination to take place

Exclusion criteria: residents with significant cognitive impairment

Interventions Intervention group

Education/skills training:

• oral healthcare education session (1 hour) for the care assistants including a

theoretical section (role of plaque in oral diseases, demonstration of cleaning

techniques) and a practical section (cleaning techniques for natural teeth and dentures

using a manikin head, models, and other teaching aids)

Information material:

• booklet on oral health care for care assistants who attended the educational session

Control group

Usual care (health education programme was delivered after completion of data collec-

tion)

Co-interventions

• toothbrushes (for the IG residents)

• course attendance certificate (for care assistants who attended the educational

session)
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Outcomes Primary outcomes

Oral hygiene measures were assessed at baseline, 1 month and 6 months after education

• Dental plaque: Simplified Oral Hygiene Index (Greene 1964)

• Denture plaque: method of Augsburger 1982

• Gingivitis: method of Suomi 1968

• Denture-induced stomatitis: Budtz-Jørgensen 1978

Caregiver oral health knowledge and attitudes were assessed at baseline, 1 month and 6

months after education

• (caregivers) knowledge: self administered questionnaire (26 statements with true/

false responses)

• (caregivers) attitude: self administered questionnaire (25 statements with

responses on a 5-point Likert scale)

Secondary outcomes

The secondary outcome variables were recorded on a binary scale (absent/present)

• calculus

• root caries

• tooth mobility

Funding Grants from the NHS Executive South West (Research and Development Directorate)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “Block randomisation (block size

4) was performed using a table of random

numbers by an independent researcher not

involved in data collection or delivery of

the intervention.”

Allocation concealment (selection bias) Low risk Quote: “The allocation was communicated

directly and solely to the Health Promoter,

and kept by her in a secure location during

the trial. Staff in all participating nursing

homes were asked to conceal their group

allocation from the examiner.”

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk No blinding of participants and personnel

or incomplete blinding, but the review au-

thors judge that the assessed outcomes are

not likely to be influenced by lack of blind-

ing

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote: “single-blinded” and “examiner

blindness”
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Incomplete outcome data (attrition bias)

All outcomes

Low risk Some indication of completeness of follow-

up except for dental plaque measure (some

teeth could not be scored)

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None apparent

MacEntee 2007

Methods Cluster-randomised controlled trial, 2 arms

Study period: not reported

Planned follow-up: 3 months

Participants Country: Canada

Setting: 14 long-term care facilities

Target audience for intervention: care-aides

Number of randomised participants (nursing home residents with intermediate care):

127

Number of analysed participants (nursing home residents with intermediate care): 113

Age, mean, years: 78.3 in IG, 79.9 in CG

Female: not reported

Edentulous: excluded

Residents with dental prosthesis: not reported

Inclusion criteria: residents receiving intermediate care, with natural teeth, and cogni-

tively and physically suitable for a clinical examination of the mouth

Exclusion criteria: not explicitly stated

Interventions Intervention group

Pyramidal education consisting of the following.

Education/skills training:

• nurse educator training (including an annotated series of clinical photographs and

texts summarising the appearance and management of oral diseases among frail elderly)

for a permanent member of the nursing staff by a dental hygienist

• single seminar (1 hour) for care-aides conducted by the nurse educator

comprising a theoretical part with photographs and texts, and demonstration with

props of how to examine and clean the mouth

Information material:

• copy of the text for care-aides attending the seminar

• access to the photographs for care-aides attending the seminar

Additional components:

• nurse educator (managing the oral health care provided by the care aides)

• nurse educator had direct access to the dental hygienist by telephone for further

information/advice as needed

• dental hygienist contacted nurse educator within 2 weeks of their meeting to offer

additional guidance

Control group

Usual routine (comprises the same 1-hour seminar with photographs, texts, and demon-
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strations but delivered directly to the care-aides by the dental hygienist. No additional

information or support.)

Co-interventions

n/a

Outcomes Primary outcomes

Oral hygiene measures were assessed at baseline and 3 months after the seminar

• Dental plaque: Geriatric Simplified Debris Index (Greene 1967)

• Gingivitis: Gingival Bleeding Index (Ainamo 1975)

Secondary outcomes

Clinical measures of dietary nourishment and masticatory potential were assessed at

baseline and 3 months after the seminar

• body mass index (BMI)

• Malnutrition Indicator Score (MIS)

• masticatory potential: Eichner index

Additional outcomes: psychosocial outcomes were assessed using qualitative research

methods (questionnaires, interviews)

Funding BC Medical Service Foundation Grant

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomised block design”; corre-

spondence: “generated from a programme

by a research assistant”

Allocation concealment (selection bias) Low risk Quote: “A person not involved in the edu-

cation or analysis of results performed the

random selections and assignments, and

broke the code when all data were collected.

”

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Quote: “double-blind.... Neither the exam-

iner nor the residents knew the interven-

tion assignments.”

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote: “The examiner or assistant did not

know the educational method assigned to

the facilities, nor did they know the results

from the baseline examinations when ex-

amining the residents 3 months later.”

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Data for outcomes (gingival bleeding score,

tab. 3) were not collected from all partic-

ipants due to some participants being un-
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able or unwilling to co-operate fully

Losses to follow-up comparable in inter-

vention (N = 8) and control group (N = 6)

Selective reporting (reporting bias) Low risk Insufficient information in published study

report, additional data provided on request

Results of the psychosocial aspects not pub-

lished/not available

Other bias Unclear risk Possible recruitment bias (insufficient in-

formation)

Mojon 1998

Methods Cluster-randomised controlled trial, 2 arms

Study period: not reported

Planned follow-up period: 18 months

Participants Country: Switzerland

Setting: 1 long-term care facility (12 wards)

Target audience for intervention: nursing staff (nurses and nurse aides) and residents

Number of randomised participants (nursing home residents): 237

Number of analysed participants (nursing home residents): 159

Age, mean, years: 83.5 in IG, 84.6 in CG

Female: 67% in IG, 69% in CG

Edentulous: not reported

Residents with dental prosthesis: 62.1%

Inclusion criteria: residents

Exclusion criteria: residents who could not provide informed consent (cognitive impair-

ment)

Interventions Intervention group

Education/skills training:

• interactive lecture (45 minutes) with slides on oral health prevention and

demonstration on how to brush teeth for nurses and nurse aides

• brief oral hygiene instruction for the residents by a dental hygienist

• instructions (personalised for every resident) given by a dental hygienist for the

accompanying nurse or nurse aide

Control group

Usual care (prior to the study no oral hygiene care was provided by the caregivers on a

regular basis)

Cleaning of the teeth only took place if requested by the dentist and oral care by a dentist

only at request of the resident, family, or caregivers

Co-interventions

• prophylactic treatment including scaling (for the IG residents)

• implementation of a recall system with a maximum of 6 months between visits

(for the IG residents)

• toothbrushes, toothpaste, and further oral care supplies (for the IG residents)
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• dental treatment if needed (for the IG residents)

Outcomes Primary outcomes

Oral hygiene measures and infections were assessed at baseline and 18 months later

• Dental plaque: Plaque Index (Silness 1964)

• Caries and root caries assessed by clinical examination

• Salivary bacteria assessed by microbiological sampling

• Oral candidosis assessed by oral yeast cultivation

• Hyperkeratotic or erythematous lesions (denture stomatitis, glossitis, and diffuse

mucositis) assessed by clinical examination

Funding The research project was supported by the Swiss National Foundation for Research

Oral healthcare products were donated by GABA AG, Mibelle AG Cosmetics, and

Beecham Markenartikel AG

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Correspondence: “random number table”

Allocation concealment (selection bias) Unclear risk Insufficient information

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk No blinding of participants and personnel

or incomplete blinding, but the review au-

thors judge that the assessed outcomes are

not likely to be influenced by lack of blind-

ing

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Quote: “The dentist who performed the

follow-up examination did not have access

to the baseline examination form and he

was not informed in which ward the resi-

dent was living.”

However, “it was not possible, for practical

reasons, to prevent systematically the den-

tist in charge of the follow-up examinations

to know the ward in which the residents

were living.”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Lost to follow-up (Budtz-Jorgensen): “40

residents in the intervention group and 38

in the control group” (reason: all died)

Lost to follow-up (Mojon): “18 died dur-

ing the study period, 10 became edentu-

lous, and 2 were terminally ill at the time of
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the second examination. Among the 86 re-

maining residents, 7 refused the oral exam-

ination and 23 refused the bacterial sam-

pling.” (group allocation unclear)

Selective reporting (reporting bias) Unclear risk No protocol found

Other bias Low risk None apparent

Schou 1989

Methods Cluster-randomised controlled trial, 4 arms

Study period: January 1985 to September 1985

Planned follow-up period: 9 months

Participants Country: Scotland, UK

Setting: 4 institutions for the elderly

Target audience for the intervention: nursing staff or residents, or both

Number of randomised participants (residents): 201

Number of analysed participants (residents): 112 to 140 (depending on the outcome

measure)

Age, mean, years (range): 82 (48 to 99) for all study participants

Female: not reported

Edentulous: 89.9% of all study participants

Residents with dental prosthesis: not reported

Inclusion criteria: not reported

Exclusion criteria: n/a

Interventions Intervention group

3 groups with a dental health education programme utilising the active involvement

principle targeted at different audiences

Education:

• Sessions on dental health with the active involvement principle (3 times, 1 hour,

monthly interval) conducted by dental hygienists for residents only (IG1), staff only

(IG2), or staff and residents (IG3)

Control group

Usual care (no educational programme)

Co-interventions

n/a

Outcomes Primary outcomes

Oral hygiene measures and oral health-related behaviour were assessed at baseline and 2

months after termination of the programme (9 months after the start)

• Denture plaque: Denture Plaque Index (Ambjørnsen 1982), plaque on the fitting

surface of dentures using a sickle probe

• Prosthetic status according to the WHO criteria

• Denture-induced stomatitis using the method by Budtz-Jørgensen 1970

• Oral health-related behaviour (residents) using a questionnaire (interview by a

dentist)
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Funding Not reported

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “The four institutions were (...)

randomly allocated to a control group or

one of the three programmes”

Allocation concealment (selection bias) Unclear risk Insufficient information

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk No blinding of participants and personnel

or incomplete blinding, but the review au-

thors judge that the assessed outcomes are

not likely to be influenced by lack of blind-

ing

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote: “dentist who examined all the sub-

jects and who was blind to the individual’s

affiliation to experimental respective con-

trol groups.”

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Insufficient information

Selective reporting (reporting bias) Unclear risk No protocol found

Other bias Unclear risk Possible recruitment bias (insufficient in-

formation)

Van der Putten 2013

Methods Cluster-randomised controlled trial, 2 arms

Study period: not reported

Planned follow-up period: 6 months

Participants Country: Netherlands

Setting: 12 nursing homes

Target audience for the intervention: nursing home staff

Number of randomised participants (nursing home residents): 343

Number of analysed participants (nursing home residents): 232

Age, mean, years (SD): 80.4 (9.4) in IG, 80.7 (10.9) in CG

Female: 66% in IG, 69% in CG

Edentulous: 70% in IG, 62% in CG

Residents with dental prosthesis: 84% in IG, 75% in CG
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Inclusion criteria: having teeth and/or (removable) partial or complete dentures; physi-

cally suitable for examination; expected to be residing in the care home during the entire

6-month period

Exclusion criteria: residents in day care, in short-term residency (on a rehabilitation ward,

residing 2 weeks to 3 months = less than 6 months on this ward), in coma, in palliative

care or terminally ill, using a denture adhesive, expressing verbal or physical resistiveness

before or during an oral examination

Interventions Intervention group

Supervised implementation of the “Oral health care Guideline for Older people in Long-

term care Institutions (OGOLI)” including multiple components:

Education/skills training:

• oral presentation (1.5 hours) for the managing director, care home study

supervisor, the ward heads, and the ward oral healthcare organiser (WOO) about

OGOLI, daily oral healthcare protocol, and the supervised implementation project

• lecture (2 hours) for the WOOs including theoretical and practical essentials of

OGOLI and the daily oral healthcare protocol

• practical education (3 hours) for the WOOs according to the train-the-trainer

concept

• theoretical and practical education session (1.5 hours) for all nurses and nurse

assistants at ward level, presented by the ward’s WOO using all education materials.

WOOs presented a summary of OGOLI, and all executive actions (e.g. tooth

brushing) were taught and demonstrated with ward residents on site.

Information material:

• PowerPoint presentation, OGOLI, daily oral healthcare protocol

Additional components:

• WOO encouraged and assisted nursing staff in the daily delivery of oral health

care.

• monitoring visits of a dental hygienist together with an investigator (every 6

weeks including WOOs support and where necessary repeating educational sessions for

(new) nursing staff )

• daily oral healthcare protocol

Control group

Usual oral health care according to the no-supervised implemented guideline (since 2007

Dutch guideline OGOLI)

Co-interventions (for the intervention group)

• oral healthcare material and products

Outcomes Primary outcomes

Oral hygiene measures were assessed at baseline and 6 months after the start of the study

• Dental plaque: Plaque Index (Silness 1964)

• Denture plaque: method of Augsburger 1982

Planned outcomes

• oral health-related knowledge (staff ) using a self administered questionnaire (15

statements assessing knowledge of oral pathology and oral hygiene)

• oral health-related attitude (staff ) using a self administered questionnaire (4

statements)
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Funding Research project is funded by Open Ankh Foundation, Utrecht; The Opbouw Foun-

dation, Utrecht; ZonMw, The Hague; Vereniging Zonnehuis, Amstelveen; Stichting

Wetenschapsbevordering Verpleeghuiszorg, Amsterdam; MarkTwo Communications,

Leusden und Fonds NutsOhra, Amsterdam

Oral healthcare products were provided free by GABA International, NoviaCura, and

Johnson & Johnson

Notes Publication of oral health-related knowledge and attitude in preparation

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “allocated randomly”

Comment: Probably done, since another

report from the same investigators (one

study protocol for both trials) described use

of “computer-aided tools”

Allocation concealment (selection bias) Unclear risk Insufficient information

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk No blinding of participants and personnel

or incomplete blinding, but the review au-

thors judge that the assessed outcomes are

not likely to be influenced by lack of blind-

ing

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote: “examiners were blinded”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote: “Over the course of the trial, 111 of

the residents (32%) were lost to follow-up,

62 (35%) in the intervention group and 49

(29.5%) in the control group. There were

no significant differences in loss to follow-

up between the intervention and the con-

trol group (Chi-square, p=0.18). The main

reasons for loss to follow-up were: deceased

(66%), administrative error (7%), moved

to another care home or otherwise absent

(8%), intermediate disease (14%) or refusal

(5%). There were also no statistically signif-

icant differences in residents’ personal and

medical characteristics and dental and den-

ture plaque scores at baseline between res-

idents who completed the study and those

who did not.”
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Selective reporting (reporting bias) Low risk Additional outcomes planned in the pro-

tocol (knowledge and attitude of nursing

staff ), paper in preparation for knowledge

and attitude results (correspondence)

Other bias Low risk None apparent

Zenthöfer 2013

Methods Randomised controlled trial, 4 arms

Study period: not reported

Planned follow-up period: 12 weeks (re-evaluation after 3 years for IG)

Participants Country: Germany (South-West Germany)

Setting: 8 institutions for elderly people (nursing homes including assisted accommoda-

tion)

Target audience for intervention: nursing home residents and caregiver staff

Number of randomised participants (nursing home residents): 106

Number of analysed participants (nursing home residents): 102

Age, mean, years: 81.5 in IG1, 82.6 in IG2, 79.5 in IG3, 79.4 in CG (mean age (SD),

years, range for all study participants: 80.8 (7.45), 49 to 95)

Female: 80.8% in IG1, 85.2% in IG2, 80.8% in IG3, 65.2% in CG (78.4% of all

participants)

Edentulous residents: 32.4% (all groups)

Residents with dental prosthesis: 87.3% (all groups)

Inclusion criteria: residents at care level 1 or with no care level (Germany has care

insurance for financial support of people who need care. Care levels are numbered from

0 to 3, which increase with people’s need for care. To receive financial help at care level

1, a person must have a need for care of a minimum of 90 min per day, of which 45 min

must be basic care, e.g. personal hygiene and nutrition.)

Exclusion criteria: residents with dementia, severe infectious diseases, care level 2, or care

level 3

Interventions Intervention group(s)

3 groups with multiple interventions.

Basic intervention for all 3 intervention groups:

Education/instruction:

• individual instructions for every resident in the specifics of his/her oral hygiene

including brushing techniques and cleaning auxiliaries (minimum of half an hour)

• one 2-hour lesson for caregivers (including a PowerPoint presentation, an oral

hygiene film, and dental demonstration models); oral hygiene instructions were given

according to a standardised scheme

Information material:

• brochure for residents regarding oral and denture hygiene

Additional interventions:

• IG1: no remotivation for residents (over the 12-week study period)

• IG2: remotivation for residents by dentist (re-instruction and remotivation after 4

and 8 weeks)
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• IG3: remotivation for residents by caregivers (provision of help twice a week using

a standardised procedure)

Control group

Usual oral hygiene

Co-interventions (for residents in the 3 intervention groups)

• provision of oral healthcare utilities (toothbrushes, toothpaste, etc.)

• professional cleaning of teeth and dentures

Outcomes Primary outcomes

Oral hygiene measures were assessed at baseline and 2 weeks, 6 weeks, 12 weeks, and 3

years after the intervention

• Dental plaque: Plaque Control Record (O’Leary 1972)

• Gingivitis: Gingival Bleeding Index (Ainamo 1975)

• Denture plaque: Denture Hygiene Index (Wefers 1999)

Funding Mouth rinses and toothpaste were provided free by GABA GmbH, Germany

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “The principal investigator as-

signed group membership by lot”

Allocation concealment (selection bias) Unclear risk Quote: “Principal investigator gave the in-

formation to the second study clinician”

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk No blinding of participants and personnel

or incomplete blinding, but the review au-

thors judge that the assessed outcomes are

not likely to be influenced by lack of blind-

ing

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote: “Baseline and recall examinations

(...) were performed without knowledge

of the group to which the participant be-

longed (single-blinded).”

Incomplete outcome data (attrition bias)

All outcomes

Low risk 4 participants (3.7%) were lost to follow-

up after 12 weeks (1 died, 1 was no longer

in the home, 1 had to stay in hospital, and

1 no longer wished to participate)

Selective reporting (reporting bias) Unclear risk No protocol found

Other bias Low risk None apparent

50Oral health educational interventions for nursing home staff and residents (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

156



CG: control group

IG: intervention group

SD: standard deviation

WHO: World Health Organization

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Avenali 2011 Participant age (mean age below 42 years)

Beck 210 Not primarily an educational intervention

Czarkowski 2013 Not a randomised controlled trial

Davies 1990 Not a randomised controlled trial

Gammack 2009 Not a randomised controlled trial

Jönsson 2012 Not nursing home based

Lange 2000 Participant age (ranging from 32 to 64 years)

Nicol 2005 Not a randomised controlled trial

Park 2011 Not a randomised controlled trial

Park 2014 No predefined outcome measures

Paulsson 1998 Not a randomised controlled trial

Quagliarello 2009 No educational intervention

Simons 2000 Not a randomised controlled trial

Sniehotta 2007 Participants were students

Tan 2010 Not primarily an educational intervention

Vandamme 2006 No educational intervention

Wyatt 2009 No educational intervention

Yonezawa 2003 No educational intervention
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Characteristics of ongoing studies [ordered by study ID]

Jablonski 2011

Trial name or title Reducing care-resistant behaviors during oral hygiene in persons with dementia

Methods Randomised controlled trial

Estimated study completion date: April 2015

Study completion date: November 2015

Participants Country: Pennsylvania, USA

Inclusion criteria: Nursing home residents (English-speaking, age 65 or older, documented diagnosis of

dementia, Alzheimer’s disease, vascular dementia, or Lewy body dementia, identified by nursing home staff

as resistant to mouth care, at least 2 adjacent teeth and/or daily wearing of at least 1 denture plate, the ability

to hold a toothbrush, the ability to move his or her hand to his or her mouth)

Estimated enrolment: 80

Interventions Behavioural: “Managing Oral Hygiene Using Threat Reduction (MOUTh)”

The intervention combines best mouth care practices with a constellation of behavioural techniques that

reduce threat perception and thereby prevent or de-escalate care-resistant behaviour

Outcomes Primary outcome measures: Reduction in care-resistant behaviour (time frame: 4 weeks). Care-resistant be-

havior will be measured using a refinement of the Resistiveness to Care Scale (specifically for use with people

with dementia).

Secondary outcome measures: Oral health (time frame: 4 weeks) will be measured as the total score obtained

from the Oral Health Assessment Tool

Starting date April 2011

Contact information Principal Investigator: Rita A Jablonski, Penn State University

Notes ClinicalTrials.gov identifier: NCT01363258
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D A T A A N D A N A L Y S E S

Comparison 1. Educational intervention (with information and practical components) versus (optimised) usual

care

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Dental plaque (subgroup analysis

intervention recipient)

6 353 Mean Difference (IV, Random, 95% CI) -0.04 [-0.26, 0.17]

1.1 Education for staff 5 321 Mean Difference (IV, Random, 95% CI) -0.14 [-0.29, 0.00]

1.2 Education for staff and

residents

1 32 Mean Difference (IV, Random, 95% CI) 0.38 [0.08, 0.68]

2 Dental plaque (subgroup analysis

follow-up)

6 353 Mean Difference (IV, Random, 95% CI) -0.04 [-0.26, 0.17]

2.1 Short term (up to six

months)

5 306 Mean Difference (IV, Random, 95% CI) -0.06 [-0.31, 0.18]

2.2 Long term (more than six

months)

1 47 Mean Difference (IV, Random, 95% CI) 0.10 [-0.33, 0.53]

3 Dental plaque (subgroup analysis

guideline implementation

short-term follow-up)

5 306 Mean Difference (IV, Random, 95% CI) -0.06 [-0.31, 0.18]

3.1 Education in the context

of guideline implementation

2 129 Mean Difference (IV, Random, 95% CI) -0.20 [-0.45, 0.06]

3.2 Education without

guideline implementation

3 177 Mean Difference (IV, Random, 95% CI) 0.02 [-0.36, 0.39]

4 Denture plaque (subgroup

analysis intervention recipient)

5 524 Std. Mean Difference (IV, Random, 95% CI) -0.60 [-1.25, 0.05]

4.1 Education for staff 4 476 Std. Mean Difference (IV, Random, 95% CI) -0.73 [-1.47, 0.00]

4.2 Education for staff and

residents

1 48 Std. Mean Difference (IV, Random, 95% CI) -0.03 [-0.60, 0.54]

5 Denture plaque (subgroup

analysis follow-up)

5 524 Std. Mean Difference (IV, Random, 95% CI) -0.60 [-1.25, 0.05]

5.1 Short term (up to six

months)

4 437 Std. Mean Difference (IV, Random, 95% CI) -0.68 [-1.48, 0.12]

5.2 Long term (more than six

months)

1 87 Std. Mean Difference (IV, Random, 95% CI) -0.28 [-0.70, 0.14]

6 Denture plaque (subgroup

analysis guideline

implementation short-term

follow-up)

4 437 Std. Mean Difference (IV, Random, 95% CI) -0.68 [-1.48, 0.12]

6.1 Education in the context

of guideline implementation

2 221 Std. Mean Difference (IV, Random, 95% CI) -0.41 [-0.68, -0.14]

6.2 Education without

guideline implementation

2 216 Std. Mean Difference (IV, Random, 95% CI) -0.94 [-2.68, 0.81]

7 Oral health-related knowledge

(staff )

2 275 Std. Mean Difference (IV, Random, 95% CI) 0.94 [-0.04, 1.92]

8 Oral health-related attitude

(staff )

2 275 Std. Mean Difference (IV, Random, 95% CI) 0.30 [-0.23, 0.83]
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Analysis 1.1. Comparison 1 Educational intervention (with information and practical components) versus

(optimised) usual care, Outcome 1 Dental plaque (subgroup analysis intervention recipient).

Review: Oral health educational interventions for nursing home staff and residents

Comparison: 1 Educational intervention (with information and practical components) versus (optimised) usual care

Outcome: 1 Dental plaque (subgroup analysis intervention recipient)

Study or subgroup Education usual care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Education for staff

De Visschere 2011 24 1.68 (0.74) 23 1.58 (0.75) 12.9 % 0.10 [ -0.33, 0.53 ]

De Visschere 2012 30 1.58 (0.79) 43 1.77 (0.74) 15.2 % -0.19 [ -0.55, 0.17 ]

Frenkel 2001 33 1.87 (0.49) 36 2.18 (0.53) 19.7 % -0.31 [ -0.55, -0.07 ]

MacEntee 2007 31 1.4 (0.5) 45 1.4 (0.6) 19.4 % 0.0 [ -0.25, 0.25 ]

Van der Putten 2013 24 1.58 (0.81) 32 1.78 (0.42) 15.3 % -0.20 [ -0.56, 0.16 ]

Subtotal (95% CI) 142 179 82.5 % -0.14 [ -0.29, 0.00 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 4.54, df = 4 (P = 0.34); I2 =12%

Test for overall effect: Z = 1.90 (P = 0.057)

2 Education for staff and residents

Bellomo 2005 17 0.67 (0.49) 15 0.29 (0.36) 17.5 % 0.38 [ 0.08, 0.68 ]

Subtotal (95% CI) 17 15 17.5 % 0.38 [ 0.08, 0.68 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.52 (P = 0.012)

Total (95% CI) 159 194 100.0 % -0.04 [ -0.26, 0.17 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 14.50, df = 5 (P = 0.01); I2 =66%

Test for overall effect: Z = 0.37 (P = 0.71)

Test for subgroup differences: Chi2 = 9.61, df = 1 (P = 0.00), I2 =90%

-4 -2 0 2 4

Favours [education] Favours [usual care]
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Analysis 1.2. Comparison 1 Educational intervention (with information and practical components) versus

(optimised) usual care, Outcome 2 Dental plaque (subgroup analysis follow-up).

Review: Oral health educational interventions for nursing home staff and residents

Comparison: 1 Educational intervention (with information and practical components) versus (optimised) usual care

Outcome: 2 Dental plaque (subgroup analysis follow-up)

Study or subgroup Education Usual care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Short term (up to six months)

Bellomo 2005 17 0.67 (0.49) 15 0.29 (0.36) 17.5 % 0.38 [ 0.08, 0.68 ]

De Visschere 2012 30 1.58 (0.79) 43 1.77 (0.74) 15.2 % -0.19 [ -0.55, 0.17 ]

Frenkel 2001 33 1.87 (0.49) 36 2.18 (0.53) 19.7 % -0.31 [ -0.55, -0.07 ]

MacEntee 2007 31 1.4 (0.5) 45 1.4 (0.6) 19.4 % 0.0 [ -0.25, 0.25 ]

Van der Putten 2013 24 1.58 (0.81) 32 1.78 (0.42) 15.3 % -0.20 [ -0.56, 0.16 ]

Subtotal (95% CI) 135 171 87.1 % -0.06 [ -0.31, 0.18 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 13.96, df = 4 (P = 0.01); I2 =71%

Test for overall effect: Z = 0.50 (P = 0.62)

2 Long term (more than six months)

De Visschere 2011 24 1.68 (0.74) 23 1.58 (0.75) 12.9 % 0.10 [ -0.33, 0.53 ]

Subtotal (95% CI) 24 23 12.9 % 0.10 [ -0.33, 0.53 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

Total (95% CI) 159 194 100.0 % -0.04 [ -0.26, 0.17 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 14.50, df = 5 (P = 0.01); I2 =66%

Test for overall effect: Z = 0.37 (P = 0.71)

Test for subgroup differences: Chi2 = 0.42, df = 1 (P = 0.52), I2 =0.0%

-4 -2 0 2 4

Favours [education] Favours [usual care]
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Analysis 1.3. Comparison 1 Educational intervention (with information and practical components) versus

(optimised) usual care, Outcome 3 Dental plaque (subgroup analysis guideline implementation short-term

follow-up).

Review: Oral health educational interventions for nursing home staff and residents

Comparison: 1 Educational intervention (with information and practical components) versus (optimised) usual care

Outcome: 3 Dental plaque (subgroup analysis guideline implementation short-term follow-up)

Study or subgroup Education usual care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Education in the context of guideline implementation

De Visschere 2012 30 1.58 (0.79) 43 1.77 (0.74) 17.7 % -0.19 [ -0.55, 0.17 ]

Van der Putten 2013 24 1.58 (0.81) 32 1.78 (0.42) 17.8 % -0.20 [ -0.56, 0.16 ]

Subtotal (95% CI) 54 75 35.5 % -0.20 [ -0.45, 0.06 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 1 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 1.51 (P = 0.13)

2 Education without guideline implementation

Bellomo 2005 17 0.67 (0.49) 15 0.29 (0.36) 20.1 % 0.38 [ 0.08, 0.68 ]

Frenkel 2001 33 1.87 (0.49) 36 2.18 (0.53) 22.3 % -0.31 [ -0.55, -0.07 ]

MacEntee 2007 31 1.4 (0.5) 45 1.4 (0.6) 22.0 % 0.0 [ -0.25, 0.25 ]

Subtotal (95% CI) 81 96 64.5 % 0.02 [ -0.36, 0.39 ]

Heterogeneity: Tau2 = 0.09; Chi2 = 12.63, df = 2 (P = 0.002); I2 =84%

Test for overall effect: Z = 0.08 (P = 0.94)

Total (95% CI) 135 171 100.0 % -0.06 [ -0.31, 0.18 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 13.96, df = 4 (P = 0.01); I2 =71%

Test for overall effect: Z = 0.50 (P = 0.62)

Test for subgroup differences: Chi2 = 0.82, df = 1 (P = 0.36), I2 =0.0%

-4 -2 0 2 4

Favours [education] Favours [usual care]
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Analysis 1.4. Comparison 1 Educational intervention (with information and practical components) versus

(optimised) usual care, Outcome 4 Denture plaque (subgroup analysis intervention recipient).

Review: Oral health educational interventions for nursing home staff and residents

Comparison: 1 Educational intervention (with information and practical components) versus (optimised) usual care

Outcome: 4 Denture plaque (subgroup analysis intervention recipient)

Study or subgroup Education usual care

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Education for staff

De Visschere 2011 47 2.05 (0.97) 40 2.33 (1.02) 20.0 % -0.28 [ -0.70, 0.14 ]

De Visschere 2012 56 1.99 (1) 56 2.36 (1) 20.4 % -0.37 [ -0.74, 0.01 ]

Frenkel 2001 77 1.61 (0.79) 91 3.09 (0.83) 20.5 % -1.81 [ -2.18, -1.45 ]

Van der Putten 2013 58 2.27 (0.85) 51 2.7 (1.02) 20.3 % -0.46 [ -0.84, -0.08 ]

Subtotal (95% CI) 238 238 81.2 % -0.73 [ -1.47, 0.00 ]

Heterogeneity: Tau2 = 0.53; Chi2 = 44.26, df = 3 (P<0.00001); I2 =93%

Test for overall effect: Z = 1.95 (P = 0.051)

2 Education for staff and residents

Bellomo 2005 26 0.23 (0.23) 22 0.24 (0.38) 18.8 % -0.03 [ -0.60, 0.54 ]

Subtotal (95% CI) 26 22 18.8 % -0.03 [ -0.60, 0.54 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.11 (P = 0.91)

Total (95% CI) 264 260 100.0 % -0.60 [ -1.25, 0.05 ]

Heterogeneity: Tau2 = 0.50; Chi2 = 50.22, df = 4 (P<0.00001); I2 =92%

Test for overall effect: Z = 1.81 (P = 0.070)

Test for subgroup differences: Chi2 = 2.18, df = 1 (P = 0.14), I2 =54%

-4 -2 0 2 4

Favours [education] Favours [usual care]
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Analysis 1.5. Comparison 1 Educational intervention (with information and practical components) versus

(optimised) usual care, Outcome 5 Denture plaque (subgroup analysis follow-up).

Review: Oral health educational interventions for nursing home staff and residents

Comparison: 1 Educational intervention (with information and practical components) versus (optimised) usual care

Outcome: 5 Denture plaque (subgroup analysis follow-up)

Study or subgroup Education usual care

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Short term (up to six months)

Bellomo 2005 26 0.23 (0.23) 22 0.24 (0.38) 18.8 % -0.03 [ -0.60, 0.54 ]

De Visschere 2012 56 1.99 (1) 56 2.36 (1) 20.4 % -0.37 [ -0.74, 0.01 ]

Frenkel 2001 77 1.61 (0.79) 91 3.09 (0.83) 20.5 % -1.81 [ -2.18, -1.45 ]

Van der Putten 2013 58 2.27 (0.85) 51 2.7 (1.02) 20.3 % -0.46 [ -0.84, -0.08 ]

Subtotal (95% CI) 217 220 80.0 % -0.68 [ -1.48, 0.12 ]

Heterogeneity: Tau2 = 0.61; Chi2 = 45.54, df = 3 (P<0.00001); I2 =93%

Test for overall effect: Z = 1.67 (P = 0.094)

2 Long term (more than six months)

De Visschere 2011 47 2.05 (0.97) 40 2.33 (1.02) 20.0 % -0.28 [ -0.70, 0.14 ]

Subtotal (95% CI) 47 40 20.0 % -0.28 [ -0.70, 0.14 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.29 (P = 0.20)

Total (95% CI) 264 260 100.0 % -0.60 [ -1.25, 0.05 ]

Heterogeneity: Tau2 = 0.50; Chi2 = 50.22, df = 4 (P<0.00001); I2 =92%

Test for overall effect: Z = 1.81 (P = 0.070)

Test for subgroup differences: Chi2 = 0.76, df = 1 (P = 0.38), I2 =0.0%

-4 -2 0 2 4

Favours [education] Favours [usual care]
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Analysis 1.6. Comparison 1 Educational intervention (with information and practical components) versus

(optimised) usual care, Outcome 6 Denture plaque (subgroup analysis guideline implementation short-term

follow-up).

Review: Oral health educational interventions for nursing home staff and residents

Comparison: 1 Educational intervention (with information and practical components) versus (optimised) usual care

Outcome: 6 Denture plaque (subgroup analysis guideline implementation short-term follow-up)

Study or subgroup Education usual care

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Education in the context of guideline implementation

De Visschere 2012 56 1.99 (1) 56 2.36 (1) 25.4 % -0.37 [ -0.74, 0.01 ]

Van der Putten 2013 58 2.27 (0.85) 51 2.7 (1.02) 25.4 % -0.46 [ -0.84, -0.08 ]

Subtotal (95% CI) 114 107 50.8 % -0.41 [ -0.68, -0.14 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.11, df = 1 (P = 0.74); I2 =0.0%

Test for overall effect: Z = 3.02 (P = 0.0025)

2 Education without guideline implementation

Bellomo 2005 26 0.23 (0.23) 22 0.24 (0.38) 23.7 % -0.03 [ -0.60, 0.54 ]

Frenkel 2001 77 1.61 (0.79) 91 3.09 (0.83) 25.5 % -1.81 [ -2.18, -1.45 ]

Subtotal (95% CI) 103 113 49.2 % -0.94 [ -2.68, 0.81 ]

Heterogeneity: Tau2 = 1.53; Chi2 = 26.94, df = 1 (P<0.00001); I2 =96%

Test for overall effect: Z = 1.05 (P = 0.29)

Total (95% CI) 217 220 100.0 % -0.68 [ -1.48, 0.12 ]

Heterogeneity: Tau2 = 0.61; Chi2 = 45.54, df = 3 (P<0.00001); I2 =93%

Test for overall effect: Z = 1.67 (P = 0.094)

Test for subgroup differences: Chi2 = 0.34, df = 1 (P = 0.56), I2 =0.0%

-4 -2 0 2 4

Favours [education] Favours [usual care]
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Analysis 1.7. Comparison 1 Educational intervention (with information and practical components) versus

(optimised) usual care, Outcome 7 Oral health-related knowledge (staff).

Review: Oral health educational interventions for nursing home staff and residents

Comparison: 1 Educational intervention (with information and practical components) versus (optimised) usual care

Outcome: 7 Oral health-related knowledge (staff)

Study or subgroup Education usual care

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

De Visschere 2012 77 83.83 (9.09) 45 68.31 (12.87) 49.1 % 1.45 [ 1.04, 1.86 ]

Frenkel 2001 80 18.54 (3.06) 73 17.16 (3.06) 50.9 % 0.45 [ 0.13, 0.77 ]

Total (95% CI) 157 118 100.0 % 0.94 [ -0.04, 1.92 ]

Heterogeneity: Tau2 = 0.47; Chi2 = 14.13, df = 1 (P = 0.00017); I2 =93%

Test for overall effect: Z = 1.88 (P = 0.060)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours [usual care] Favours [education]

Analysis 1.8. Comparison 1 Educational intervention (with information and practical components) versus

(optimised) usual care, Outcome 8 Oral health-related attitude (staff).

Review: Oral health educational interventions for nursing home staff and residents

Comparison: 1 Educational intervention (with information and practical components) versus (optimised) usual care

Outcome: 8 Oral health-related attitude (staff)

Study or subgroup Education usual care

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

De Visschere 2012 77 54.86 (13.36) 45 54.57 (14.39) 48.7 % 0.02 [ -0.35, 0.39 ]

Frenkel 2001 80 21.44 (10.11) 73 15.4 (11.22) 51.3 % 0.56 [ 0.24, 0.89 ]

Total (95% CI) 157 118 100.0 % 0.30 [ -0.23, 0.83 ]

Heterogeneity: Tau2 = 0.12; Chi2 = 4.72, df = 1 (P = 0.03); I2 =79%

Test for overall effect: Z = 1.10 (P = 0.27)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours [usual care] Favours [education]
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A D D I T I O N A L T A B L E S

Table 1. Search results

Database First search date Records

retrieved (excl.

duplicates)

Top-up search Records

retrieved (excl.

duplicates)

Top-up search Records

retrieved (excl.

duplicates)

Cochrane

Oral Health Tri-

als’ Register

31 July 2013 567 27 January 2015 123 18 January 2016 51

CENTRAL via

the Cochrane Li-

brary

31 July 2013 164 27 January 2015 29 18 January 2016 10

MEDLINE via

OVID

31 July 2013 509 (with RCT

filter)

27 January 2015 42 (with RCT

filter)

18 January 2016 33 (with filter)

Embase via

OVID

31 July 2013 214 (with RCT

filter)

27 January 2015 51 (with RCT

filter)

18 January 2016 18 (with filter)

CINAHL via

EBSCO

31 July 2013 94 (with RCT

filter)

27 January 2015 11 (with RCT

filter)

18 January 2016 8 (with filter)

Web of Science

Conference Pro-

ceedings

31 July 2013 151 27 January 2015 6 18 January 2016 3

ClinicalTrials.

gov

31 July 2013 22 27 January 2015 23 18 January 2016 24

WHO In-

ternational Clin-

ical Trials Reg-

istry Platform

Not performed - 27 January 2015 3 18 January 2016 0

RCT: randomised controlled trial

WHO: World Health Organization
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Table 2. Summary of dental health outcomes assessed

Dental plaque Denture plaque Gingivitis Caries

Bellomo 2005 PI Index

for plaque accumulation

(Denture Plaque Index)

by Ambjørnsen 1982

Not assessed Not assessed

De Visschere 2011 PI (PO) Method of Augsburger

1982 (PO)

Not assessed Not assessed

De Visschere 2012 PI (PO) Method of Augsburger

1982 (PO)

Not assessed Not assessed

Frenkel 2001 OHI-S (PO) Method of Augsburger

1982 (PO)

Gingivitis (Suomi 1968)

(PO)

Denture-induced stom-

atitis (Budtz-Jørgensen

1970) (PO)

Root caries* (SO)

MacEntee 2007 GDI-S (PO) Not assessed GBI* (PO) Not assessed

Mojon 1998 PI (PO) Not assessed Denture-induced stom-

atitis (Budtz-Jørgensen

1970) (PO)

Caries* (PO)

Root caries* (PO)

Schou 1989 Not assessed Index for plaque accu-

mulation (Den-

ture Plaque Index) by

Ambjørnsen 1982 (PO)

Denture-induced stom-

atitis (Budtz-Jørgensen

1970) (PO)

Not assessed

Van der Putten 2013 PI (PO) Method of Augsburger

1982 (PO)

Not assessed Not assessed

Zenthöfer 2013 Plaque-control record*

(PO)

DHI* (PO) GBI* (PO) Not assessed

PO: primary outcome measure; SO: secondary outcome measure.

DHI: Denture Hygiene Index; GBI: Gingival Bleeding Index; GDI-S: Geriatric Simplified Debris Index; OHI-S: Simplified Oral

Hygiene Index; PI: Plaque Index

*Dichotomously assessed.
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Table 3. Evaluation of the included studies using the CReDECI 2 checklist

Bellomo

2005

De

Visschere

2011

De

Visschere

2012

Frenkel

2001

MacEntee

2007

Mojon

1998

Schou

1989

Van

der Putten

2013

Zenthöfer

2013

Item 1:

Descrip-

tion of the

interven-

tion’s un-

derly-

ing theo-

retical ba-

sis

No No Yes, guide-

line imple-

men-

tation the-

ory; p. e97

& p. 2

(Yes), qual-

itative data

from previ-

ous

research; p.

92

Yes, pyra-

mi-

dal scheme

(Jones

1977);

p. 26 (Ref.

30-35)

No Yes, “active

involve-

ment prin-

ciple”;

(Ref. 14)

Yes, guide-

line imple-

mentation

theory; p.

1144 & p.

2

No

Item 2:

Descrip-

tion of all

interven-

tion com-

ponents,

includ-

ing the

reasons

for their

selection

as well

as their

aims/

essential

functions

No No No No Yes, p. 26 No Yes, p. 3 (&

Ref. 14)

No No

Item 3: Il-

lustration

of any in-

tended in-

teractions

between

differ-

ent com-

ponents

No No (Yes, p.

e98)

No Yes, p. 26

& 28

No No (Yes), p.

1146

No

Item 4:

Descrip-

tion and

considera-

tion of the

context’s

charac-

teristics in

No No No No No No No No No
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Table 3. Evaluation of the included studies using the CReDECI 2 checklist (Continued)

interven-

tion mod-

elling

Item 5:

Descrip-

tion of the

pilot

test and its

impact on

the defi-

nite inter-

vention

No No No (Yes), p. 92 (Yes), re-

search pro-

posal (pro-

vided

by the au-

thor on re-

quest)

No Yes, Ref.

14 (modi-

fied inter-

vention)

No No

Item 6:

Descrip-

tion of the

con-

trol condi-

tion (com-

parator)

and

reasons

for the se-

lection

Yes, p. 26 No Yes, p. e97 No Yes, p. 28 Yes, p. 828 No Yes, p.

1146

No

Item 7:

Descrip-

tion of the

strat-

egy for de-

liver-

ing the in-

tervention

within the

study con-

text

Yes, p. 26 No Yes, p. e98 Yes, p. 290

& 92

Yes, p. 27-

28

Yes, p. ?? Yes, p. 3 Yes, p.

1146

Yes, p.

262-263

Item 8:

Descrip-

tion of all

ma-

terials or

tools used

in the de-

livery

of the in-

tervention

No No Yes, p. e98 Yes, p. 92 Yes, p. 27-

28

(footnotes

2+3; re-

structured

training

material:

bcdental.

org/

YourDen-

talHealth/

Yes, p. 143 No Yes, p.

1146

Yes, p. 263

& Ref. 19
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Table 3. Evaluation of the included studies using the CReDECI 2 checklist (Continued)

YourDen-

talHealth.

aspx?id=

9974)

Item 9:

Descrip-

tion of fi-

delity

of the de-

livery pro-

cess com-

pared to

the study

protocol

No (Yes), p.

419

No No Yes, p. 30 Yes, p. 830 No No No

Item 10:

Descrip-

tion

of a pro-

cess evalu-

ation and

its under-

lying the-

oretical

basis

No (Yes), p.

423 qual-

itative ap-

proach/

publica-

tion men-

tioned

Yes, p. 5 No (Yes), re-

search pro-

posal

MacEntee

2007

No No Yes, p. 5 No

Item 11:

Descrip-

tion of in-

ternal fa-

cilitators

and barri-

ers poten-

tially in-

fluencing

the deliv-

ery of the

interven-

tion as re-

vealed by

the pro-

cess evalu-

ation

No Yes, p. 423

(findings

published

in an addi-

tional pub-

lication p.

115-122)

Yes,

p. e102 re-

sults

of process

evaluation

scantly

mentioned

(more in-

formation

in a sec-

ond pub-

lication p.

115-122)

No No

(planned,

but unfin-

ished/un-

published)

No No No (publi-

cation

in prepara-

tion)

No

Item 12:

Descrip-

tion of ex-

ter-

nal condi-

No No No No Yes, p. 31-

32

Yes, p. 147 No No No
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Table 3. Evaluation of the included studies using the CReDECI 2 checklist (Continued)

tions or

factors oc-

curring

during the

study

which

might

have influ-

enced the

delivery of

the inter-

vention or

mode of

ac-

tion (how

it works)

Item 13:

Descrip-

tion of

costs or re-

quired re-

sources

for the de-

livery

of the in-

tervention

No No No Yes, tab 4

on p. 294

No No No No No

A P P E N D I C E S

Appendix 1. Cochrane Oral Health Trials Register search strategy

#1 ((home* and (nurs* or elder* or old* or care or “assisted living” or convalescen* or rest* or retir* or resident* or “long stay” or

longstay or “long term”))) AND (INREGISTER)

#2 ((facilit* and (nurs* or elder* or old* or care or “assisted living” or convalescen* or rest* or retir* or resident* or “long stay” or

longstay or “long term”))) AND (INREGISTER)

#3 ((institut* and (nurs* or elder* or old* or care or “assisted living” or convalescen* or rest* or retir* or resident* or “long stay” or

longstay or “long term”))) AND (INREGISTER)

#4 ((residenc* and (nurs* or elder* or old* or care or “assisted living” or convalescen* or rest* or retir* or resident* or “long stay” or

longstay or “long term”))) AND (INREGISTER)

#5 (((dental or tooth or teeth or enamel or root*) AND (decay* or caries or carious or “white spot*” or plaque or reminerali* or

deminerali* or erosion* or abrasion* or wear))) AND (INREGISTER)

#6 ((denture* and (clean* or clens*))) AND (INREGISTER)

#7 ((periodont* or gingivi* or gingiva*)) AND (INREGISTER)
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#8 ((stomatitis or “mouth ulcer*” or “oral ulcer*” or (oral and candidi*) or (mouth* and candidi*) or “aphthous ulcer*” or (aphthae

and ulcer*) or (mucositis and mouth*) or (mucositis and oral) or xerostomi* or “dry mouth*”)) AND (INREGISTER)

#9 (((oral and health*) or (mouth* and health*) or (dental and health*))) AND (INREGISTER)

#10 ((halitosis or “mouth odour*” or “mouth odor*” or “mouth malodour*” or “mouth malodor*” or “oral odour*” or “oral odor*”

or “oral malodour*” or “oral malodor*” or (breath and odour*) or (breath and odor*) or (breath and malodour*) or (breath and

malodor*))) AND (INREGISTER)

#11 (((“oral cancer*” or (gingiv* or mouth* or lip or lips or tongue* or “salivary gland*” or palat* or parotid* or sublingual or

submandibular)) AND (cancer* or carcinoma* or neoplasm* or tumour* or tumor* or lesion* or malignan*))) AND (INREGISTER)

#12 ((leukoplak* or “hairy tongue*”)) AND (INREGISTER)

#13 ((“oral hygiene” or (mouth and care) or (dental and care) or (care and teeth) or (mouth and hygiene) or (plaque and control*) or

(plaque and remov*))) AND (INREGISTER)

#14 ((toothbrush* or tooth-brush* or toothpaste* or dentifrice* or mouthwash* or mouth-wash* or mouthrinse* or mouth-rinse* or

fluoride*)) AND (INREGISTER)

#15 ((floss* or “interdental brush*” or “inter-dental brush*” or (tooth and clean*) or (teeth and clean*) or (denture* and hygien*)

or (denture* and clean*) or (tongue* and scrap*) or (tongue* and brush*) or (chewing and stick*) or (chewing and gum*))) AND

(INREGISTER)

#16 (((oral and care) or (oral and “self care”))) AND (INREGISTER)

#17 ((instruct* or advis* or advice or educat* or promot* or teach* or train*)) AND (INREGISTER)

#18 (((demonstrat* and toothbrush*) or (demonstrat* and “tooth brush*”) or (demonstrat* and tooth-brush*) or (demonstrat* and

floss*) or (demonstrat* and “interdental brush*”) or (demonstrat* and “inter-dental brush*”) or (demonstrat* and “interdental clean*”)

or (demonstrat* and “inter-dental clean*”) or (demonstrat* and woodstick*) or (demonstrat* and wood-stick*) or (demonstrat* and

“wood stick*”))) AND (INREGISTER)

#19 (((supervis* and toothbrush*) or (supervis* and “tooth brush*”) or (supervis* and tooth-brush*) or (supervis* and floss*) or

(supervis* and “interdental brush*”) or (supervis* and “inter-dental brush*”) or (supervis* and “interdental clean*”) or (supervis*

and “inter-dental clean*”) or (supervis* and woodstick*) or (supervis* and wood-stick*) or (supervis* and “wood stick*”))) AND

(INREGISTER)

#20 ((demonstrat* and (dentur* and (clean* or clens*)))) AND (INREGISTER)

#21 ((supervis* and (dentur* and (clean* or clens*)))) AND (INREGISTER)

#22 ((lectur* or seminar* or presentation* or program* or session* or tutorial* or video* or audio* or DVD* or online or podcast* or

vodcast*)) AND (INREGISTER)

#23 ((leaflet* or manual* or book* or pamphlet* or brochure*)) AND (INREGISTER)

#24 (#1 or #2 or #3 or #4) AND (INREGISTER)

#25 (#5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16) AND (INREGISTER)

#26 (#17 or #18 or #19 or #20 or #21 or #22 or #23) AND (INREGISTER)

#27 (#24 and #25 and #26) AND (INREGISTER)

Appendix 2. Cochrane Central Register of Controlled Clinical Trials (CENTRAL) search strategy

#1 [mh “Nursing home”]

#2 [mh ˆ“Homes for the aged”]

#3 (home* and (nurs* or elder* or old* or care or “assisted living” or convalescen* or rest* or retir* or resident* or “long stay” or longstay

or “long term”)):ti,ab

#4 (facilit* and (nurs* or elder* or old* or care or “assisted living” or convalescen* or rest* or retir* or resident* or “long stay” or longstay

or “long term”)):ti,ab

#5 (institut* and (nurs* or elder* or old* or care or “assisted living” or convalescen* or rest* or retir* or resident* or “long stay” or

longstay or “long term”)):ti,ab

#6 (residenc* and (nurs* or elder* or old* or care or “assisted living” or convalescen* or rest* or retir or “long stay” or longstay or “long

term”)):ti,ab

#7 #1 or #2 or #3 or #4 or #5 or #6

#8 [mh ˆ“Oral health”]

#9 [mh “Stomatognathic diseases”]

#10 [mh ˆHalitosis]
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#11 ((dental or tooth or teeth or enamel or root*) and (decay* or caries or carious or “white spot*” or plaque or reminerali* or deminerali*

or erosion*

or abrasion* or wear*))

#12 (denture* and (clean* or clens*)):ti,ab

#13 (periodont* or gingivi* or gingiva*):ti,ab

#14 (stomatitis or “mouth ulcer*” or “oral ulcer*” or (oral near/5 candidi*) or (mouth* near/5 candidi*) or “aphthous ulcer*” or

(aphthae near/3 ulcer*) or (mucositis near/5 mouth*) or (mucositis near/5 oral) or xerostomi* or “dry mouth*”):ti,ab

#15 ((oral near/5 health*) or (mouth near/5 health*) or (dental near/5 health*)):ti,ab

#16 (halitosis or “mouth odour*” or “mouth odor*” or “mouth malodour*” or “mouth malodor*” or “oral odour*” or “oral odor*” or

“oral malodour*” or “oral malodor*” or (breath near/5 odour*) or (breath near/5 odor*) or (breath near/5 malodour*) or (breath near/

5 malodor)):ti,ab

#17 [mh “Mouth neoplasms”]

#18 ((“oral cancer*” or (gingiv* or mouth* or lip or lips or tongue* or “salivary gland*” or palat* or parotid* or sublingual or

submandibular)) and (cancer* or carcinoma* or neoplasm* or tumour* or tumor* or lesion* or malignan*)):ti,ab

#19 leukoplak*:ti,ab

#20 “hairy tongue$”:ti,ab

#21 [mh ˆ“Oral hygiene”]

#22 [mh Mouthwashes]

#23 [mh Dentifrices]

#24 (“oral hygiene” or (mouth* near/3 care) or (dental near/3 care) or (care near/3 teeth) or (mouth* near/3 hygiene) or (plaque near/

3 control*) or (plaque near/3 remov*)):ti,ab

#25 (toothbrush* or tooth-brush* or toothpaste* or dentifrice* or mouthwash* or mouth-wash* or mouthrinse* or mouth-rinse* or

fluoride*):ti,ab

#26 (floss* or “interdental brush*” or “inter-dental brush*” or (tooth near/5 clean*) or (teeth near/5 clean*) or (denture* near/5 hygien*)

or (denture* near/5 clean*) or (tongue* near/5 scrap*) or (tongue* near/5 brush*) or (chewing near/5 stick*) or (chewing near/5 gum)):

ti,ab

#27 ((oral near/3 care) or (oral near/3 “self care”)):ti,ab

#28 #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #

26 or #27

#29 [mh ˆ“Health education, dental”]

#30 [mh “Health promotion”]

#31 (instruct* or advis* or advice or educat* or promot* or teach* or train*):ti,ab

#32 ((demonstrat* near/5 toothbrush*) or (demonstrat* near/5 “tooth brush*”) or (demonstrat* near/5 tooth-brush*) or (demonstrat*

near/5 floss*) or (demonstrat* near/5 “interdental brush*”) or (demonstrat* near/5 “inter-dental brush*”) or (demonstrat* near/5

“interdental clean*”) or (demonstrat* near/5 “inter-dental clean*”) or (demonstrat* near/5 woodstick*) or (demonstrat* near/5 wood-

stick*) or (demonstrat* near/5 “wood stick*”)):ti,ab

#33 ((supervis* near/5 toothbrush*) or (supervis* near/5 “tooth brush*”) or (supervis* near/5 tooth-brush*) or (supervis* near/5 floss*)

or (supervis* near/5 “interdental brush*”) or (supervis* near/5 “inter-dental brush*”) or (supervis* near/5 “interdental clean*”) or

(supervis* near/5 “inter-dental clean*”) or (supervis* near/5 woodstick*) or (supervis* near/5 wood-stick*) or (supervis* near/5 “wood

stick*”)):ti,ab

#34 (demonstrat* near/5 (dentur* near/3 (clean* or clens*))):ti,ab

#35 (supervis* near/5 (dentur* near/3 (clean* or clens*))):ti,ab

#36 (lectur* or seminar* or presentation* or program* or session* or tutorial* or video* or audio* or DVD* or online or podcast* or

vodcast*):ti,ab

#37 (leaflet* or manual* or book* or pamphlet* or brochure*):ti,ab

#38 #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37

#39 #7 and #28 and #38
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Appendix 3. MEDLINE Ovid search strategy

1. exp Nursing home/

2. Homes for the aged/

3. (home$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

4. (facilit$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

5. (institut$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

6. (residenc$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or “long stay” or longstay or

“long term”)).mp.

7. or/1-6

8. Oral health/

9. exp Stomatognathic diseases/

10. Halitosis/

11. ((dental or tooth or teeth or enamel or root$) and (decay$ or caries or carious or “white spot$” or plaque or reminerali$ or

deminerali$ or erosion$ or abrasion$ or wear)).mp.

12. (denture$ and (clean$ or clens$)).mp.

13. (periodont$ or gingivi$ or gingiva$).mp.

14. (stomatitis or “mouth ulcer$” or “oral ulcer$” or (oral adj5 candidi$) or (mouth$ adj5 candidi$) or “aphthous ulcer$” or (aphthae

adj3 ulcer$) or (mucositis adj5 mouth$) or (mucositis adj5 oral) or xerostomi$ or “dry mouth$”).mp.

15. ((oral adj5 health$) or (mouth adj5 health$) or (dental adj5 health$)).mp.

16. (halitosis or “mouth odour$” or “mouth odor$” or “mouth malodour$” or “mouth malodor$” or “oral malodour$” or “oral

malodor$” or (breath adj5 malodour$) or (breath adj5 malodor$) or (breath adj5 odour$) or (breath adj5 odor$)).mp.

17. exp Mouth neoplasms/

18. ((“oral cancer$” or (gingiv$or mouth or lip or lips or tongue$ or “salivary gland$” or palat$ or parotid$ or sublingual or sub-

mandibular)) and (cancer$ or carcinoma$ or neoplasm$ or tumour$ or tumor$ or lesion$ or malignan$)).mp.

19. leukoplak$.mp.

20. “hairy tongue$”.mp.

21. exp Oral hygiene/

22. exp Mouthwashes/

23. exp Dentifrices/

24. (“oral hygiene” or (mouth$ adj3 care) or (dental adj3 care) or (care adj3 teeth) or (mouth$ adj3 hygiene) or (plaque adj3 control$)

or (plaque adj3 remov$)).mp.

25. (toothbrush$ or tooth-brush$ or toothpaste$ or dentifrice$ or mouthwash$ or mouth-wash$ or mouthrinse$ or mouth-rinse$ or

fluoride$).mp.

26. (floss$ or “interdental brush$” or “inter-dental brush$” or (tooth adj5 clean$) or (teeth adj5 clean$) or (denture$ adj5 hygien$) or

(denture$ adj5 clean$) or (tongue$ adj5 scrap$) or (tongue$ adj5 brush$) or (chewing adj5 stick$) or (chewing adj5 gum$)).mp.

27. ((oral adj3 care) or (oral adj3 “self care”)).mp.

28. or/8-27

29. Health education, dental/

30. exp Health promotion/

31. (instruct$ or advis$ or advice or educat$ or promot$ or teach$ or train$).mp.

32. ((demonstrat$ adj5 toothbrush$) or (demonstrat$ adj5 “tooth brush$”) or (demonstrat$ adj5 tooth-brush$) or (demonstrat$ adj5

floss$) or (demonstrat$ adj5 “interdental brush$”) or (demonstrat$ adj5 “inter-dental brush$”) or (demonstrat$ adj5 “interdental

clean$”) or (demonstrat$ adj5 “inter-dental clean$”) or (demonstrat$ adj5 wood-stick$) or (demonstrat$ adj5 woodstick$) or (demon-

strat$ adj5 “wood stick$”)).mp.

33. (demonstrat$ adj5 (denture$ adj3 (clean$ or clens$))).mp.

34. (supervis$ adj5 (denture$ adj3 (clean$ or clens$))).mp.

35. ((supervis$ adj5 toothbrush$) or (supervis$ adj5 “tooth brush$”) or (supervis$ adj5 tooth-brush$) or (supervis$ adj5 floss$) or

(supervis$ adj5 “interdental brush$”) or (supervis$ adj5 “inter-dental brush$”) or (supervis$ adj5 “interdental clean$”) or (supervis$

adj5 “inter-dental clean$”) or (supervis$ adj5 wood-stick$) or (supervis$ adj5 woodstick$) or (supervis$ adj5 “wood stick$”)).mp.
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36. (lecture$ or seminar$ or presentation$ or session$ or tutorial$ or video or audio or DVD or online or podcast$ or vodcast$).mp.

37. (leaflet$ or manual$ or book$ or pamphlet$ or brochure$).mp.

38. or/29-37

39. 7 and 28 and 38

The search was linked with the Cochrane Highly Sensitive Search Strategy (CHSSS) for identifying randomised trials in MEDLINE:

sensitivity maximising version (2008 revision) as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of the Cochrane Handbook

for Systematic Reviews of Interventions version 5.1.0, updated March 2011 (Lefebvre 2011).

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. randomized.ab.

4. placebo.ab.

5. drug therapy.fs.

6. randomly.ab.

7. trial.ab.

8. groups.ab.

9. or/1-8

10. exp animals/ not humans.sh.

11. 9 not 10

Appendix 4. Embase Ovid search strategy

1. Nursing home/

2. Home for the aged/

3. (home$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

4. (facilit$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

5. (institut$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or resident$ or “long stay” or

longstay or “long term”)).mp.

6. (residenc$ adj5 (nurs$ or elder$ or old$ or care or “assisted living” or convalescen$ or rest$ or retir$ or “long stay” or longstay or

“long term”)).mp.

7. or/1-6

8. exp Mouth disease/

9. Halitosis/

10. ((dental or tooth or teeth or enamel or root$) and (decay$ or caries or carious or “white spot$” or plaque or reminerali$ or

deminerali$ or erosion$ or abrasion$ or wear)).mp.

11. (denture$ and (clean$ or clens$)).mp.

12. (periodont$ or gingivi$ or gingiva$).mp.

13. (stomatitis or “mouth ulcer$” or “oral ulcer$” or (oral adj5 candidi$) or (mouth$ adj5 candidi$) or “aphthous ulcer$” or (aphthae

adj3 ulcer$) or (mucositis adj5 mouth$) or (mucositis adj5 oral) or xerostomi$ or “dry mouth$”).mp.

14. ((oral adj5 health$) or (mouth adj5 health$) or (dental adj5 health$)).mp.

15. (halitosis or “mouth odour$” or “mouth odor$” or “mouth malodour$” or “mouth malodor$” or “oral odour$” or “oral odor$” or

“oral malodour$” or “oral malodor$” or (breath adj5 malodour$) or (breath adj5 malodor$) or (breath adj5 odour$) or (breath adj5

odor$)).mp.

16. exp Mouth tumor/

17. ((“oral cancer$” or (gingiv$ or mouth$ or lip or lips or tongue$ or “salivary gland$” or palat$ or parotid$ or sublingual or

submandibular)) and (cancer$ or carcinoma$ or neoplasm$ or tumour$ or tumor$ or lesion$ or malignan$)).mp.

18. leukoplak$.mp.

19. “hairy tongue$”.mp.

20. exp Mouth hygiene/~

21. Mouthwash/
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22. Toothpaste/

23. (“oral hygiene” or (mouth$ adj3 care) or (dental adj3 care) or (care adj3 teeth) or (mouth$ adj3 hygiene) or (plaque adj3 control$)

or (plaque adj3 remov$)).mp.

24. (toothbrush$ or tooth-brush$ or toothpaste$ or dentifrice$ or mouthwash$ or mouth-wash$ or mouthrinse$ or mouth-rinse$ or

fluoride$).mp.

25. (floss$ or “interdental brush$” or “inter-dental brush$” or (tooth adj5 clean$) or (teeth adj5 clean$) or (denture$ adj5 hygien$) or

(denture$ adj5 clean$) or (tongue$ adj5 scrap$) or (tongue$ adj5 brush$) or (chewing adj5 stick$) or (chewing adj5 gum$)).mp.

26. ((oral adj3 care) or (oral adj3 “self care”)).mp.

27. or/8-26

28. Dental health education/

29. Health promotion/

30. (instruct$ or advis$ or advice or educat$ or promot$ or teach$ or train$).mp.

31. ((demonstrat$ adj5 toothbrush$) or (demonstrat$ adj5 “tooth brush$”) or (demonstrat$ adj5 tooth-brush$) or (demonstrat$ adj5

floss$) or (demonstrat$ adj5 “interdental brush$”) or (demonstrat$ adj5 “inter-dental brush$”) or (demonstrat$ adj5 “interdental

clean$”) or (demonstrat$ adj5 “inter-dental clean$”) or (demonstrat$ adj5 wood-stick$) or (demonstrat$ adj5 woodstick$) or (demon-

strat$ adj5 “wood stick$”)).mp.

32. (demonstrat$ adj5 (denture$ adj3 (clean$ or clens$))).mp.

33. (supervis$ adj5 (denture$ adj3 (clean$ or clens$))).mp.

34. ((supervis$ adj5 toothbrush$) or (supervis$ adj5 “tooth brush$”) or (supervis$ adj5 tooth-brush$) or (supervis$ adj5 floss$) or

(supervis$ adj5 “interdental brush$”) or (supervis$ adj5 “inter-dental brush$”) or (supervis$ adj5 “interdental clean$”) or (supervis$

adj5 “inter-dental clean$”) or (supervis$ adj5 wood-stick$) or (supervis$ adj5 woodstick$) or (supervis$ adj5 “wood stick$”)).mp.

35. (lecture$ or seminar$ or presentation$ or program$ or session$ or tutorial$ or video or audio or DVD or online or podcast$ or

vodcast$).mp.

36. (leaflet$ or manual$ or book$ or pamphlet$ or brochure$).mp.

37. or/28-36

38. 7 and 27 and 37

The above subject search was linked to Cochrane Oral Health’s filter for identifying RCTs in Embase Ovid:

1. random$.ti,ab.

2. factorial$.ti,ab.

3. (crossover$ or cross over$ or cross-over$).ti,ab.

4. placebo$.ti,ab.

5. (doubl$ adj blind$).ti,ab.

6. (singl$ adj blind$).ti,ab.

7. assign$.ti,ab.

8. allocat$.ti,ab.

9. volunteer$.ti,ab.

10. CROSSOVER PROCEDURE.sh.

11. DOUBLE-BLIND PROCEDURE.sh.

12. RANDOMIZED CONTROLLED TRIAL.sh.

13. SINGLE BLIND PROCEDURE.sh.

14. or/1-13

15. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.)

16. 14 NOT 15
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Appendix 5. CINAHL EBSCO search strategy

S1 (MH “Nursing Homes+”)

S2 (MH ”Nursing Home Patients“)

S3 (home* N5 nurs*) or (home* N5 elder*) or (home* N5 old*) or (home* N5 care*) or (home* N5 ”assisted living“) or (home* N5

convalescen*) or (home* N5 rest*) or (home* N5 retir*) or (home* N5 resident*) or (home* N5 ”long stay“) or (home* N5 longstay)

or (home* N5 ”long term“)

S4 (facilit* N5 nurs*) or (facilit* N5 elder*) or (facilit* N5 old*) or (facilit* N5 care*) or (facilit* N5 ”assisted living“) or (facilit* N5

convalescen*) or (facilit* N5 rest*) or (facilit* N5 retir*) or (facilit* N5 resident*) or (facilit* N5 ”long stay“) or (facilit* N5 longstay)

or (facilit* N5 ”long term“)

S5 (institut* N5 nurs*) or (institut* N5 elder*) or (institut* N5 old*) or (institut* N5 care*) or (institut* N5 ”assisted living“) or

(institut* N5 convalescen*) or (institut* N5 rest*) or (institut* N5 retir*) or (institut* N5 resident*) or (institut* N5 ”long stay“) or

(institut* N5 longstay) or (institut* N5 ”long term“)

S6 (residenc* N5 nurs*) or (residenc* N5 elder*) or (residenc* N5 old*) or (residenc* N5 care*) or (residenc* N5 ”assisted living“) or

(residenc* N5 convalescen*) or (residenc* N5 rest*) or (residenc* N5 retir*) or (residenc* N5 ”long stay“) or (residenc* N5 longstay)

or (residenc* N5 ”long term“)

S7 S1 or S2 or S3 or S4 or S5 or S6

S8 (MH ”Oral health“)

S9 (MH ”Stomatognathic diseases+“)

S10 (MH Halitosis)

S11 ((dental or tooth or enamel or root*) AND (decay* or caries or carious or ”white spot*“ or plaque or remineral* or demineral* or

erosion* or abrasion* or wear))

S12 (denture* and (clean* or clens*))

S13 (periodont* or gingivi* or gingiva*)

S14 (stomatitis or ”mouth ulcer*“ or ”oral ulcer*“ or (oral N5 candidi*) or (mouth N5 candidi*) or ”aphthous ulcer*“ or (aphthae N3

ulcer*) or (mucositis N5 mouth*) or (mucositis N5 oral) or xerostomi* or ”dry mouth*“)

S15 ((oral N5 health*) or (mouth N5 health*) or (dental N5 health*))

S16 (halitosis or ”mouth odour*“ or ”mouth odor*“ or ”mouth malodour*“ or ”mouth malodor*“ or ”oral odour*“ or ”oral odor*“ or

”oral malodour*“ or ”oral malodor*“ or (breath N5 odour*) or (breath N5 odor*) or (breath N5 malodour*) or (breath N5 malodor))

S17 (MH ”Mouth neoplasms+“)

S18 ((”oral cancer*“ or (gingiv* or mouth* or lip or lips or tongue* or ”salivary gland*“ or palat* or parotid* or sublingual or

submandibular)) and (cancer* or carcinoma* or neoplasm* or tumour* or tumor* or lesion* or malignan*))

S19 leukoplak*

S20 “hairy tongue*”

S21 (MH ”Oral hygiene+“)

S22 (MH Mouthwashes+)

S23 (MH Dentifrices+)

S24 (”oral hygiene“ or (mouth* N3 care) or (dental N3 care) or (care N3 teeth) or (mouth* N3 hygiene) or (plaque N3 control*) or

(plaque N3 remov*))

S25 (toothbrush* or tooth-brush* or toothpaste* or dentifrice* or mouthwash* or mouth-wash* or mouthrinse* or mouth-rinse* or

fluoride*)

S26 (floss* or ”interdental brush*“ or ”inter-dental brush*“ or (tooth N5 clean*) or (teeth N5 clean*) or (denture* N5 hygien*) or

(denture* N5 clean*) or (tongue* N5 scrap*) or (tongue* N5 brush*) or (chewing N5 stick*) or (chewing N5 gum))

S27 ((oral N3 care) or (oral N3 ”self care“))

S28 S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24 or S25 or

S26 or S27

S29 (MH ”Dental health education“)

S30 (MH ”Health promotion“)

S31 (instruct* or advis* or advice or educat* or promot* or teach* or train*)

S32 ((demonstrat* N5 toothbrush*) or (demonstrat* N5 ”tooth brush*“) or (demonstrat* N5 tooth-brush*) or (demonstrat* N5 floss*)

or (demonstrat* N5 ”interdental brush*“) or (demonstrat* N5 ”inter-dental brush*“) or (demonstrat* N5 ”interdental clean*“) or

(demonstrat* N5 ”inter-dental clean*“) or (demonstrat* N5 woodstick*) or (demonstrat* N5 wood-stick*) or (demonstrat* N5 ”wood

stick*“))
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S33 ((supervis* N5 toothbrush*) or (supervis* N5 ”tooth brush*“) or (supervis* N5 tooth-brush*) or (supervis* N5 floss*) or (supervis*

N5 ”interdental brush*“) or (supervis* N5 ”inter-dental brush*“) or (supervis* N5 ”interdental clean*“) or (supervis* N5 ”inter-dental

clean*“) or (supervis* N5 woodstick*) or (supervis* N5 wood-stick*) or (supervis* N5 ”wood stick*“))

S34 (demonstrat* N5 (dentur* N3 (clean* or clens*)))

S35 (supervis* N5 (dentur* N3 (clean* or clens*)))

S36 (lectur* or seminar* or presentation* or program* or session* or tutorial* or video* or audio* or DVD* or online or podcast* or

vodcast*)

S37 (leaflet* or manual* or book* or pamphlet* or brochure*)

S38 S29 or S30 or S31 or S32 or S33 or S34 or S35 or S36 or S37

S39 S7 and S28 and S38

The above subject search was linked to Cochrane Oral Health’s filter for identifying RCTs in CINAHL EBSCO:

S1 MH Random Assignment or MH Single-blind Studies or MH Double-blind Studies or MH Triple-blind Studies or MH Crossover

design or MH Factorial Design

S2 TI (”multicentre study“ or ”multicenter study“ or ”multi-centre study“ or ”multi-center study“) or AB (”multicentre study“ or

”multicenter study“ or ”multi-centre study“ or ”multi-center study“) or SU (”multicentre study“ or ”multicenter study“ or ”multi-

centre study“ or ”multi-center study“)

S3 TI random* or AB random*

S4 AB ”latin square“ or TI ”latin square“

S5 TI (crossover or cross-over) or AB (crossover or cross-over) or SU (crossover or cross-over)

S6 MH Placebos

S7 AB (singl* or doubl* or trebl* or tripl*) or TI (singl* or doubl* or trebl* or tripl*)

S8 TI blind* or AB mask* or AB blind* or TI mask*

S9 S7 and S8

S10 TI Placebo* or AB Placebo* or SU Placebo*

S11 MH Clinical Trials

S12 TI (Clinical AND Trial) or AB (Clinical AND Trial) or SU (Clinical AND Trial)

S13 S1 or S2 or S3 or S4 or S5 or S6 or S9 or S10 or S11 or S12

Appendix 6. Web of Science Conference Proceedings search strategy

#1 TS=(home* or facilit* or institut* or residenc*)

#2 TS=(oral and (hygiene or health))

#3 TS=((dental or tooth or teeth or enamel or root) AND (caries or decay* or carious or ”white spot*“ or plaque or deminerali* or

reminerali* or erosion* or abrasion* or wear))

#4 TS=(denture* and (clean* or clens*))

#5 TS=(periodont* or gingiva* or gingivi*)

#6 TS=(stomatitis or halitosis)

#7 TS=((oral or mouth or dental) AND (ulcer* or candidi or mucositis or health or odour* or odor* or malodour* or malodor or cancer

or carcinoma* or neoplasm* or tumor* or tumour* or lesion* or malignan*))

#8 TS=(xerostomi* or ”dry mouth*“)

#9 TS=((aphthous or aphthae) and ulcer*)

#10 TS=(breath* AND (odor* or odour* or malodour* or malodor*))

#11 TS=(leukoplak* or ”hairy tongue*“)

#12 TS=(toothbrush* or tooth-brush* or toothpaste* or dentifrice* or mouthwash* or mouth-wash* or mouthrinse* or mouth-rinse*

or fluoride* or floss* or ”interdental brush*“ or ”inter-dental brush*“ or ”interdental clean*“ or ”inter-dental clean*“ or (tooth and

clean*) or (teeth and clean*) or (mouth and health) or (mouth and care) or (mouth and hygiene) or (denture* and hygiene) or (tongue*

and scrap*) or (tongue* and brush*) or (chewing and stick*) or (chewing and gum*))

#13 #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12

#14 TS=(instruct* or advis* or advice or educat* or promot* or teach* or train* or demonstrat* or supervis*)

#15 TS=(lecture* or seminar* or presentation* or session* or program* or tutorial* or video* or audio* or DVD* or online or podcast*

or vodcast*)

#16 TS=(leaflet* or manual* or book* or pamphlet* or brochure*)
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#17 #14 or #15 or #16

#18 #1 and #13 and #17

#19 TS=(random* or trial* or placebo* or group*)

#20 #18 and #19

Appendix 7. US National Institutes of Health Trials Register (ClinicalTrials.gov) search strategy

A series of keyword searches was performed:

home and oral hygiene and education

facility and oral hygiene and education

residence and oral hygiene and education

institution and oral hygiene and education

home and oral hygiene and instruction

facility and oral hygiene and instruction

residence and oral hygiene and instruction

institution and oral hygiene and instruction

home and oral hygiene and advice

facility and oral hygiene and advice

residence and oral hygiene and advice

institution and oral hygiene and advice

home and oral hygiene and teach

facility and oral hygiene and teach

residence and oral hygiene and teach

institution and oral hygiene and teach

home and oral hygiene and train

facility and oral hygiene and train

residence and oral hygiene and train

institution and oral hygiene and train

home and oral hygiene and program

facility and oral hygiene and program

residence and oral hygiene and program

institution and oral hygiene and program

home and oral hygiene and programme

facility and oral hygiene and programme

residence and oral hygiene and programme

institution and oral hygiene and programme

Appendix 8. WHO International Clinical Trials Registry Platform search strategy

A series of keyword searches was performed:

home and “oral hygiene” and education

facility and “oral hygiene” and education

residence and “oral hygiene” and education

institution and “oral hygiene” and education

home and “oral hygiene” and instruction

facility and “oral hygiene” and instruction

residence and “oral hygiene” and instruction

institution and “oral hygiene” and instruction

home and “oral hygiene” and advice

facility and “oral hygiene” and advice

residence and “oral hygiene” and advice

institution and “oral hygiene” and advice
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home and “oral hygiene” and teach

facility and “oral hygiene” and teach

residence and “oral hygiene” and teach

institution and “oral hygiene” and teach

home and “oral hygiene” and train

facility and “oral hygiene” and train

residence and “oral hygiene” and train

institution and “oral hygiene” and train

home and “oral hygiene” and program

facility and “oral hygiene” and program

residence and “oral hygiene” and program

institution and “oral hygiene” and program

home and “oral hygiene” and programme

facility and “oral hygiene” and programme

residence and “oral hygiene” and programme

institution and “oral hygiene” and programme
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

• In addition to the resources outlined in the protocol, we also searched Web of Science Conference Proceedings and the World

Health Organization Clinical Trials Registry Platform.

• We used the revised reporting guideline CReDECI 2 instead of the original CReDECI criteria to retrieve data on process

evaluation of the complex interventions (Möhler 2012).

• In the case of continuous data as measures of treatment effect, we used mean differences or standardised mean differences

between study groups at follow-up instead of using differences in mean change from baseline.

• In the Unit of analysis issues section, we planned to use intraclass correlation coefficients from included studies to calculate

effective sample sizes. As there were no or unrealistic values, we used a conservative estimate based on Cochrane Oral Health

experience of studies on caries in nursing home residents.

• We did not use imputation techniques to account for missing data, as missing data were mostly equally distributed between

groups, and numbers seemed reasonable for a population of nursing home residents.

• To account for heterogeneity and apparent problems in synthesising complex interventions, we had originally planned to only

conduct meta-analysis for the same intervention (main trial and replication trials). After advice from Cochrane Oral Health, we did

not pursue the initial plan and conducted a number of meta-analyses on heterogeneous trials.

• In the Subgroup analysis and investigation of heterogeneity section, we stated in the protocol that we would conduct subgroup

analyses for study design (cluster randomised versus individual randomised participants) and type of control intervention (usual care

versus active control). Due to the small number of studies, we were unable to conduct all predefined subgroup analyses, but instead

conducted two additional subgroup analyses: follow-up period (short term versus long term) and education in the context of

guideline implementation versus education without guideline implementation.

• Due to a lack of studies with low risk of bias, we did not perform sensitivity analyses based on risk of bias.
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7. Diskussion 

Mit dieser Arbeit konnte zum einen aufgezeigt werden, dass sich die komplexe 

Intervention EBGI wissenschaftsbasiert definieren lässt und welche methodischen 

Anforderungen im Entwicklungsprozess sowohl für EBGI als auch für 

Schulungsprogramme erfüllt werden müssen, um informierte Entscheidungen 

ermöglichen zu können. Zum anderen wurde für exemplarische Fragestellungen 

aus der zahnmedizinischen Versorgung gezeigt, dass für Entscheidungsprozesse 

die relevanten Informationen unzureichend vorliegen bzw. vermittelt werden. Damit 

fehlen die Voraussetzungen für informierte Entscheidungen. 

Durch die Synthese der wissenschaftlichen Literatur konnten Kriterien für die 

Kommunikation von Evidenz abgeleitet werden, die die Inhalte, die Präsentation und 

den Entwicklungsprozess umfassen [6]. Die zugrundeliegende Evidenz für die 

einzelnen Kriterien ist dabei heterogen. Während für die Darstellung von 

Häufigkeiten ausreichende Evidenz von hoher Qualität vorliegt, besteht u.a. 

Forschungsbedarf zum Einsatz von Patientenerzählungen und zur 

Nutzerorientierung hinsichtlich Sprache und Kultur.  

Der Kriterienkatalog wird national und international in Forschungsprojekten sowohl 

für die Erstellung von EBGI und Schulungsprogrammen als auch für die Bewertung 

von vorhandenen Gesundheitsinformationen genutzt [20-24].  

Die Ergebnisse der RCT zur Evaluation eines modifizierten Flyers zur HPV-Impfung 

zeigten, dass laienverständlich vermittelte Nutzen-Schaden-Informationen das 

Risikowissen von Schülerinnen relevant verbessern können [8]. Die Ergebnisse 

geben Hinweise darauf, dass numerische Informationen zur Nutzen-Schaden-

Abwägung auch bei bildungsbenachteiligten Zielgruppen Überschätzungen des 

Erkrankungsrisikos und des Nutzens verhindern können und somit informierte 

Entscheidungen ermöglichen.  

Auch für andere Zielgruppen und Gesundheitsthemen haben sich in der Forschung 

Effekte durch die Bereitstellung von EBGI, die die Kriterien berücksichtigen, gezeigt 

[25]. 
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Neben Print- und Onlineinformationen werden auch telefonische Beratungen durch 

verschiedene Anbietergruppen bereitgestellt. Der Survey telefonischer Beratungen 

zu präventiven zahnärztlichen Leistungen und Früh-erkennungsthemen zeigte, 

dass derzeit nicht die notwendigen Informationen vermittelt werden, um 

evidenzbasiert entscheiden zu können [7]. Nur sechs von 293 Gesprächen erfüllten 

den vorab definierten Standard für eine evidenzbasierte Beratung. Der Anteil korrekt 

beantworteter Kernfragen lag für die sechs Themen zwischen 5%-33,9%. Das 

Ergebnis erstaunt insbesondere, weil für die standardisierten Anfragen Themen 

gewählt wurden, für die Evidenzsynthesen oder (evaluierte) EBGI frei zugängig 

vorliegen. 

Damit können medizinische und zahnärztliche Beratungsstellen mögliche 

Informationsbedarfe nicht erfüllen. Hinzu kommt, dass aktuell nur für wenige 

zahnmedizinische Entscheidungssituationen schriftliche (evaluierte) EBGI in 

deutscher Sprache oder international verfügbar sind [26-29]. Zudem weist eine 

Untersuchung der Verbraucherzentrale Hamburg mittels einer Schein-Patientin, für 

die ein Referenzbefund von drei Zahnärzten mit konkreten notwendigen 

Behandlungen vorlag, auf eine mangelhafte Beratungsqualität bei Zahnärzten hin 

[30]. Offen bleibt daher, wie die in aktuellen Positionspapieren der deutschen 

Zahnärzteschaft definierte evidenzbasierte Informationsvermittlung und Versorgung 

erreicht werden kann [31, 32]. 

Die Leitlinie zur Erstellung von EBGI zielt darauf ab, langfristig die Versorgung mit 

qualitativ hochwertigen Gesundheitsinformationen sicherzustellen und damit 

informierte Entscheidungen zu befördern. Als Ergebnis der im Rahmen der 

Leitlinienentwicklung durchgeführten Experteninterviews mit 

Gesundheitsinformationserstellern zur Vorbereitung eines Schulungsprogramms 

für die Leitlinienimplementierung kann festgehalten werden, dass die Kompetenzen 

zu den Methoden der EbM und EBGI sehr unterschiedliche Ausprägungen 

aufweisen und sich insgesamt ein Schulungsbedarf zeigt [16]. 

Die folgenden drei Arbeiten geben einen Einblick in die Voraussetzungen für 

evidenzbasierte Entscheidungen auf verschiedenen Systemebenen. 
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Die Untersuchung vorhandener Wirksamkeitsstudien zu edukativen Interventionen 

zeigte, dass diese überwiegend im Bereich der Medizin durchgeführt und 

mehrheitlich keine Stichprobenkalkulationen (163 von 259 Studien) berichtet 

wurden [17]. Die vergleichsweise geringe Anzahl identifizierter Studien aus 

Deutschland (16 von 259 Studien), die in der fehlenden öffentlichen Förderung für 

den Bildungsbereich begründet sein könnte, weist auf einen dringenden Bedarf an 

RCTs hin. Denn obwohl Curricula, Schulungsprogramme und Lehrmethoden 

fortlaufend für unterschiedliche Lebenswelten und Zielgruppen entwickelt werden, 

können die Entscheider auf den jeweiligen Systemebenen die Erkenntnisse zur 

potentiellen Wirkung – oder auch fehlenden Wirkung – einer (flächendeckenden) 

Implementierung nicht abschätzen. 

Die Analyse der Evidenz zu Schulungsprogrammen zur Förderung der 

Mundgesundheit hat gezeigt, dass weltweit nur neun evaluiert wurden [18, 19]. Es 

konnte kein bedeutsamer Nutzen der Schulung von Pflegenden und/oder 

Bewohnern für einzelne Parameter der Zahngesundheit nachgewiesen werden. Die 

patientenrelevanten Endpunkte mundgesundheitsbezogene Lebensqualität, 

Mundgesundheit und potentieller Schaden wurden in keiner Studie erfasst. 

Zusätzlich liegen weder aus der Literatur noch durch Kontaktaufnahme mit den 

Entwicklern ausreichend Informationen zu den Interventionskomponenten sowie 

den kontextuellen Faktoren vor. Die Arbeit zeigt damit prototypisch die 

Herausforderungen bei der Synthese komplexer Interventionen [33]. Die 

vorhandenen Daten lassen eine informierte Entscheidung hinsichtlich der 

Implementierung eines dieser Programme kaum zu. 

Auch für Interventionen, die die Informationsvermittlung bei Multipler Sklerose 

fokussieren, wurden hinsichtlich der Beschreibung kontextueller Faktoren 

vergleichbare Defizite aufgezeigt [34]. 
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8. Ausblick 

Die Erkenntnisse der einzelnen Arbeiten können für die Bereitstellung von 

evidenzbasierten Informationen und damit für die Förderung informierter 

Entscheidungen sowohl auf der Ebene der Patienten als auch auf der Systemebene 

der zahnärztlichen Versorgung genutzt werden. 

Für die Leitlinie, die aktiv durch den Einsatz verschiedener Strategien, wie z.B. ein 

Schulungsprogramm und -materialien, implementiert werden soll, ist die 

Konsultationsphase abgeschlossen. Ein EbM-Trainingsmodul (fünf Teilmodule) für 

die Leitlinienimplementierung wurde bereits entwickelt und pilotiert. Die Erarbeitung 

des zweiten Moduls und die Evaluation der Leitlinienimplementierung stehen aus.  

Auch den Forderungen von Vertretungen der Patienteninteressen, wie z.B. der 

Arbeitsgruppe Brustkrebs des Arbeitskreises Frauengesundheit, nach einer 

nachhaltigen Bereitstellung von EBGI durch neue Strukturen für die Erstellung von 

Leitlinien, um die Entwicklung von Entscheidungshilfen nutzen zu können [35], wird 

durch eine kürzlich durch das Deutsche Netzwerk Evidenzbasierte Medizin e.V. 

gegründete Arbeitsgruppe Rechnung getragen. 

Langfristig förderlich für die Verbesserung der zahnmedizinischen 

Versorgungsqualität kann die geplante Neuregelung der zahnärztlichen Ausbildung 

(ZÄPro) sein, deren Entwurf die Hinwendung zu einer wissenschaftlich-

evidenzbasierten Ausbildung als grundlegende Zielausrichtung bestimmt. Ob 

Wissenschaftliches Arbeiten mit den Schwerpunkten Medizinische Biometrie, 

Medizinische Informatik, Literaturrecherche und -bewertung und EbM als Wahlfach, 

wie es der Entwurf vorsieht, berücksichtigt wird, wird die Abstimmung im Bundesrat 

im kommenden Jahr zeigen. Denn aus der Wissenschaft wird gefordert eine 

Pflichtveranstaltung zu etablieren, um den Erwerb von Basisqualifikationen in EbM 

zu implementieren [36]. Ein Basiscurriculum „Evidenzbasierte 

Entscheidungsfindung“ liegt bereits vor [37]. 
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"Klinische Studien/ Systematische Reviews". Die Entwicklung der 

wissenschaftlichen Fragestellung und die methodische Planung wurden unter 

meiner Leitung in enger Zusammenarbeit mit Sascha Köpke (SK) durchgeführt. Die 

Publikationsvorlage wurde von mir eigenständig verfasst. SK hat den 

Erstellungsprozess kritisch begleitet und kommentiert. Ramona Kupfer (RK), Daniel 

Reissmann (DR), Burkhard Haastert (BH) und IM haben die Endversion kritisch 

kommentiert.  
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Lühnen J, Albrecht M, Hanßen K, Hildebrandt J, Steckelberg A (2015): Leitlinie 

evidenzbasierte Gesundheitsinformation: Einblick in die Methodik der Entwicklung 

und Implementierung. Z Evid Fortbild Qual Gesundh wesen 109(2): 159-65. 

Die Publikation stellt zwei Teilprojekte aus dem Entwicklungsprozess einer 

evidenzbasierten Leitlinie für die Erstellung von evidenzbasierten 

Gesundheitsinformationen dar. 

Die explorative Studie zur Ermittlung der Kompetenzen von Erstellern von 

Gesundheitsinformationen wurde im Rahmen eines studentischen Master-Projektes 

unter der Leitung von AS und mir durchgeführt. Das von Käthe Hanßen (KH) und 

Julia Hildebrandt (JH) verfasste Studienprotokoll, der Interviewleitfaden und die 

Auswertungsmatrix wurden von mir kritisch kommentiert. Die Rekrutierung der 

Interviewteilnehmer erfolgte unter meiner Beteiligung.  

Bei der Bearbeitung der Leitlinienfragen zu grafischen Darstellungen war ich im 

Falle von Nichtübereinstimmungen bei der Bewertung und Analyse der 

eingeschlossenen Artikel von Julia Lühnen (JL) und AS als dritte Methodikerin 

beteiligt.  

Den von JL und AS verfassten Artikel habe ich kritisch kommentiert. 

 
Albrecht M, Isenbeck F, Kasper, Mühlhauser I, Steckelberg A (2016): The 

Foundation in Evidence of Medical and Dental Telephone Consultations. Dtsch 

Arztebl Int 113(22-23): 389-95. 

Die Entwicklung der wissenschaftlichen Fragestellung dieses Telefon-Surveys 

erfolgte zusammen mit AS und IM. Das Studienprotokoll mit drei zahnmedizinischen 

Szenarien sowie der Ethikantrag wurden von mir verfasst und von Florian Isenbeck 

(FI) um drei medizinische Szenarien erweitert. Alle einzelnen Studienphasen 

wurden von AS kritisch begleitet. Für die zahnmedizinischen Szenarien wurde die 

Evidenzaufarbeitung, die Entwicklung und Pilotierung der Bögen zur Dokumentation 

der Beratungsgespräche sowie die Schulung der verdeckten Klientinnen von mir 

durchgeführt. Unter meiner Leitung wurden diese Schritte für die medizinischen 

Szenarien von FI durchgeführt. Die Erhebungen erfolgten durch studentische 

Hilfskräfte. Die Erstellung der Datenmaske, Dateneingabe in die Datenbank sowie 

die Konzeption der Datenauswertung wurde maßgeblich von mir durchgeführt. Die 
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statistischen Arbeiten wurden von AS und Jürgen Kasper (JK) unterstützt. Die 

Auswertung und Interpretation der Ergebnisse habe ich zusammen mit AS, FI, JK 

und IM vorgenommen. 

Die Erstellung der Publikationsvorlage erfolgte eigenständig unter Berücksichtigung 

kritischer Anmerkungen von AS, FI, JK und IM. 

 
Albrecht M, Kupfer R, Reissmann DR, Mühlhauser I, Köpke S (2016): Oral health 

educational interventions for nursing home staff and residents. Cochrane Database 

of Systematic Reviews 2016, Issue 9. Art. No.: CD010535. DOI: 

10.1002/14651858.CD010535.pub2. 

Diese Publikation ist die von mir beantragte und geplante Metaanalyse aus dem 

Forschungsprojekt „Schulungsprogramme zur Förderung der Mundgesundheit von 

Alten- und Pflegeheimbewohnern“ im Rahmen des BMBF/ DFG Programms 

"Klinische Studien/ Systematische Reviews".  

Die methodische Vorgehensweise ist in dem von mir publizierten Studienprotokoll 

dargestellt. Die Planung der systematischen Literaturrecherche erfolgte zusammen 

mit SK. Die Auswahl der Publikationen erfolgte im Konsensverfahren mit RK. Die 

Kontaktaufnahme mit Autoren der ausgewerteten Primärstudien wurde von mir 

durchgeführt. Die Datenextraktion, Analyse und Interpretation der Ergebnisse habe 

ich mit RK und SK vorgenommen. Den Austausch und die Absprachen mit der 

englischen Cochrane Oral Health Gruppe habe ich übernommen. Die 

Publikationsvorlage wurde von mir unter kritischer Begleitung von SK eigenständig 

verfasst. RK, DR und IM haben die Endversion kritisch kommentiert.  
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Hiermit versichere ich an Eides statt, die vorliegende Dissertation selbst verfasst 

und keine anderen als die angegebenen Hilfsmittel benutzt zu haben. Die 

eingereichte schriftliche Fassung entspricht der auf dem elektronischen 

Speichermedium. 

Ich versichere, dass diese Dissertation nicht in einem früheren Promotionsverfahren 

eingereicht wurde. 

 
  
 
Martina Albrecht (geb. Bunge)     Berlin, 20.12.2016 
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