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Abstract

Background: The aging population and increasing prevalence of natural teeth among older adults have escalated the demand
for oral health care, especially in nursing settings. Impaired oral healthin older individualsisclosely linked to systemic conditions
such as diabetes and cardiovascular diseases. The expert standard “ promoting oral health in nursing” was developed in Germany
to enhance the quality of oral care and address future challenges in geriatric nursing. It comprises a series of recommended
interventionstargeting oral health promotion in nursing care. However, significant barriers, including high patient-to-nurseratios
and staff shortages, often result in missed or rationed nursing care, limiting the feasibility and implementation of such interventions.
Evaluating the acceptability of this standard is critical to its successful integration into routine nursing practice.

Objective: We aim to assess the acceptability of the expert standard among nursing staff providing care for older individuals,
identify factors influencing its adoption, and examine the relationship between nursing competence, care rationed or missed
(CROM), and the standard’s acceptability.

Methods: This quantitative cross-sectional study will collect datafrom nursing staff in 25 hospitals and long-term care facilities
in North Rhine-Westphalia, Germany, using standardized survey instruments. Based on the template of the generic theoretical
framework of acceptability, a questionnaire to measure the acceptability of interventions across 7 domains was created. Oral
health knowledge will be assessed using the Oral Health Literacy Profile and competence in mouth care using the questionnaire
developed by the DNQP (Deutsches Netzwerk flir Qualitatsentwicklung in der Pflege [ German network for Quality Development
in Nursing]). Barriers to implementation will be evaluated according to the acute care nurses’ questionnaire on oral hygiene and
CROM using the oral care—related question from the Basel Extent of Rationing of Nursing Care instrument. Statistical analyses
consist of first calculating the mean acceptability with a 95% CI for each recommended intervention of the expert standard.
Second, repeated measures ANOVA is used to examine mean differences in acceptability between these interventions. Third,
linear regression analyses are used to test the impact of nursing competence on acceptability and lastly chi-square tests of
independence are used to compare CROM with aready published rates in German-speaking countries.

Results: Theresultsare anticipated to provide insightsinto the acceptability of the expert standard and its determinants, including
nursing competence and perceived barriers. Data collection will commence in June 2025 and is expected to be completed by
October 2025.

Conclusions; This study evaluates the acceptability of the expert standard for oral health in nursing. The findings will support
evidence-based strategies to enhance feasibility, reduce CROM prevalence, and improve oral health in older adults. By focusing
on acceptability as a prerequisite for implementation, this study emphasizes the need to align interventions with the realities of
nursing care to achieve effective outcomes.
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Introduction

Background

The ongoing demographic shift toward an older society presents
growing challenges for health care systems [1,2]. Poor oral
health in older adults is closely associated with systemic
diseases, such as diabetes and cardiovascular disease, which
require special attention [3,4]. Advancesin denta prophylaxis
have significantly reduced edentulism among older adults,
leading to a new generation of toothed care recipients[1]. The
combination of a growing older adult population and more
natural teeth leads to increased demand for ora health
interventions and associated nursing care. This progress
highlightsthe increasing complexity and cost intensity of dental
care, requiring greater attention and resources.

In response to these challenges, an interdisciplinary group of
dentists and nurses in Germany established evidence-based
interventions aimed at improving oral health in nursing care
[5,6]. Theresulting consensus-based expert standard, “ promoting
oral healthin nursing,” aimsto improve the quality of oral care
and overal health while addressing the future challenges of
nursing care. There is evidence that the use of care standards
can lead to improved quality in the care of older people [7].
However, significant barriers arise from the workload of nursing
staff, making the effective execution of additional measures
challenging [8-12].

Current studies highlight the strain on nursing personnel caused
by high patient-to-nurse ratios. Time constraints and staff
shortages often lead to care rationed or missed (CROM) [8-12].

For example, in cross-sectional studies, 31% of nurses in
Austrian hospitals[13], 35% in German hospitals[12], and 22%
in Swiss long-term care facilities [11] reported that they had
omitted oral care within the last 14 or 7 days, respectively, at
least sometimes or frequently, according to a Likert-typerating
scale. According to Schubert et a [10], there is no universal
intervention that can reduce the CROM for all care procedures.
They have found evidence that interventions can help to reduce
the CROM in selected measures only [10]. These findings
underscore the urgent need to consider CROM phenomenawhen
establishing new standards.

Ensuring the feasibility of interventions under current working
conditions is critical, as even the best-designed standards are
ineffective if they are not adopted or executed. According to
Proctor et a [14] and Skivington et al [15], acceptability is a
key prerequisitefor feasibility and should, as recommended by
the UK Medical Research Council (MRC), be assessed
prospectively. Mirbeth [16] found initia evidence that
acceptance is cruciad for sustaining expert standards.
Acceptability of future interventions and also acceptance of
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interventions that have already been implemented determine
whether nursing staff will adopt and apply an intervention.

Assessing the acceptance of the expert standard is therefore of
central importance, particularly in the context of overburdened
nursing staff [17,18].

The expert standard for oral health has been pil ot-implemented
in 18 stationary facilitiesin Germany. Nineresidential long-term
care facilities and 9 hospitals with capacities ranging from 275
to 3000 beds were examined; further, 8 outpatient care services
were included [6]. However, 5 facilities discontinued the
implementation at an early stage, with reasons cited as
challenges such as staffing shortages due to the COVID-19
pandemic, high staff turnover, and temporary staff absences

6].

Following a 6- to 8-week period of implementation of the
interventions, a self-administered evaluation was conducted in
each facility, in which patient medical record analyses revealed
that assessments of oral health by nursing staff wereinfrequent,
particularly in residential long-term care facilities (73%) and
hospitals (79%), compared to outpatient care (94%) [6].

Preliminary audit findings of the implementation process
highlight the need for further research to enable acomprehensive
evaluation of the implementation process, to understand how
the standard is received by nursing staff, and to identify factors
that influence implementation [5].

Theaudit results also indicate that acceptanceisgenerally rated
as satisfactory; however, significant differences exist across
various care settings [6]. While some facilities successfully
completed the implementation, others had to discontinue it
prematurely. This highlights the variability in acceptance and
implementation, which isinfluenced by factors such asthetype
of facility, available resources, and the specific patient
population [6]. Such differences in acceptance and
implementation effectiveness suggest that further research is
necessary to understand the reasons behind these disparitiesand
to develop strategies for overcoming them.

The Expert Standard for “Oral Health in Nursing”

This expert standard, “promoting oral health in nursing,” was
created by an interprofessional team of experts, comprising
professionals from nursing, dentistry, and self-help
organizations, to enhance ora health, particularly for older adult
care-dependent individuals. Based on a systematic literature
research, the group formulated consensus-based and practical
recommendations [5].

The expert standard is conceptualized as a multicomponent
intervention, comprising a set of distinct recommended
interventions to be anchored in nursing practice. Each
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intervention is associated with a specific domain of action
defined by the standard and should be assessed for its
acceptability and feasibility before implementation [6,15].

These recommended interventions are as follows:

1 Standardized oral care procedure: regular oral care
congtitutes a pivotal measure for the promotion of oral
health. It encompasses cleaning rituals twice a day,
including tooth brushing, the use of toothbrushes, interdental
cleaning tools, and mouthwashes, as well as the cleaning
of dentures. Nurses bear the responsibility of implementing
or providing assistance with these measures, particularly
for patients who are incapable of performing them
independently. The abjective of regular oral care is to
prevent the accumulation of plaque and the development
of caries, thereby reducing the risk of infections.

2. Systematic assessment of oral health: it is recommended
that systematic screenings and assessments of oral health
be conducted at the beginning of the care process and as
needed. Regular evaluations ensure that oral health is
continuously monitored and addressed according to the
identified needs.

3. Training and continuing education: nursing professionals
must receive comprehensive training to adequately perform
oral hygiene tasks. Regular continuing education ensures
that nursing staff apply up-to-date methods and knowledge.
This supports professional and patient-centered care
practices, which are essential for preventing oral health
problems.

4. Interprofessional collaboration: close cooperation with
dentists is recommended to ensure comprehensive and
interdisciplinary care. Coordinating this collaboration is
essential for providing holistic care and treatment.

5. Promoting oral health in specific conditions, such as dry
mouth: while specific measures to address conditions such
as dry mouth are not explicitly outlined, the
recommendationsinclude general measuresto promote oral
health. These also encompass the treatment and
management of specific issues such as dry mouth.

6. Establishment of an oral hygiene manager: although not
explicitly included in the expert standard, Dr EImar Ludwig,
aco-author of the expert standard, proposed the introduction
of an ora hygiene manager during the interdisciplinary
symposium “Day of Senior Dental Medicing” on January
27,2024, in Dusseldorf, Germany (personal communication
by Dr Elmar Ludwig, Committee for Gerodontology,
German Dental Association, Berlin, Germany, on January
27, 2024). This role would serve as a central coordination
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point within care facilities, overseeing all aspects of oral
care and ensuring that nursing staff are adequately trained
and equipped. The oral hygiene manager would also
coordinate collaboration with dentists and other
professionals, ensuring consistent and high-quality
implementation of oral heath standards, ultimately
improving care for those in need.

The current state of research reveals that, despite the evident
importance of interprofessional approaches to promoting oral
health in older patients within clinical settings, specific dataon
the effectiveness and acceptance of such programs remains
scarce [19]. The concept of the expert standard for oral health,
introduced in Germany, was primarily developed through
consensus decisions rather than empirical data [5]. Although
this standard has been implemented as a pilot in a variety of
facilities, studies confirming its acceptability, feasibility, and
effectiveness are till lacking [6].

Theoretical Framework of Acceptability

The theoretical framework of acceptability (TFA), developed
by Sekhon et al [20], offers a multidimensional definition of
acceptability. It assesses how individualsinvolved in delivering
or receiving a health intervention perceive its suitability,
considering their expected or actual emotional and cognitive
responses. The TFA identifies 7 key components[20]: affective
attitude (describing the emotional state toward theintervention),
burden (measuring the perceived effort involved), intervention
coherence (reflecting the level of understanding of the
intervention), ethicality (examining the compatibility with
personal values), opportunity costs (assessing hecessary
sacrifices), perceived effectiveness (estimating the expected
success of the intervention), and self-efficacy (gauging
confidence in one's ability to perform the intervention; Figure
1).

Acceptability is potentially critica in settings where
interprofessional  approaches are required, as different
professional groups often have varying perspectives and
expectations of an intervention. This diversity can either
facilitate or hinder implementation, depending on how well the
intervention aligns with the needs and workflows of the different
groups [5].

Moreover, it is essential to understand acceptability not as a
1-time act but as a continuous process [20]. The sustainability
of an implementation depends on whether the intervention can
be integrated into the daily routines of users and whether it
continues to be perceived as useful and relevant.

Figure 1. The TFA model with 7 key components [20]. TFA: theoretical framework of acceptability.

\ N

Affective

attitude Burden

Ethicality

AN S

Intervention
coherence

Perceived
effectiveness

Opportunity

Self-effical
costs of

N

|_v'—|

Prospective
acceptability

https://www.researchprotocol s.org/2025/1/€72528

Concurrent
acceptability

Retrospective
acceptance

JMIR Res Protoc 2025 | vol. 14 | €72528 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Nursing Competence as a Predictor for Acceptability
of the Expert Standard

In this work, competence is understood as the ability to apply
learned knowledge in a professional context, act in a
self-organized manner, and make independent decisions [21].
According to Erpenbeck [22], competenceis more than amere
qualification. It encompasses cognitive as well as
action-oriented, social, and normative dimensions. While the
cognitive dimension refers to knowledge and understanding,
the action-oriented dimension focuses on the application of
skills. The socia dimension includes communication skillsand
responsibility, and the normative dimension describes the
internalization of values, rules, and norms. These dimensions
form the foundation for actionsthat are both professionally and
morally sound, as well as self-organized [22].

The inclusion model proposed by Erpenbeck provides a
framework for assessing and developing competencies (Figure
2[23)).

Figure 2. Inclusion model based on Erpenbeck et a [23].
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The question arises as to whether a high level of nursing
competence, specifically oral care competence, isacontributing
factor to the greater acceptability of the expert standard
intervention.

It can be argued that a higher level of competence positively
influences the domains of the TFA. Competence development
through practice and knowledge acquisition not only enhances
self-efficacy [24] but is al so expected to have a positive impact
on coherence and perceived effectiveness [25]. Furthermore,
the authors specul ate that competent actions arelikely to reduce
the perceived burden.

Therefore, the hypothesisis proposed that nursing competence,
measured in terms of qualification level, ora health literacy,
and oral care competence, has a positive effect on the
acceptability of the intervention (Figure 3).
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Resear ch Objectives and Questions

This study pursues 3 objectives: first, to determine the rate of
acceptability of the several interventions derived from the expert
standard. Second, to examine the influence of competence
(knowledge, qualifications, and skills) on acceptability. Third,
to assess the extent of CROM in ora hedth care and its
relationship to the acceptability of new interventions.

The successful implementation of new measuresrequires broad
acceptance among recipients. Currently, there is a lack of
empirical data on thistopic, which represents the first research
gap. The authors assume a relationship between competence
and acceptability. Several interdisciplinary theories describe
potential influences of competence on the domains of the TFA.

Primary objective: estimate the acceptability rate and level for
the interventions of the expert oral hedth care standard in
various residential long-term care facilities and hospitals.

Primary Research Questions

Question (Q; Q1): what is the acceptability (in terms of
acceptability rate and level) of theindividual interventionsfrom
the expert standard for promoting oral health among nursing
staff in residential long-term care facilities and hospitals?

Q2: which specific interventions from the expert standard are
particularly acceptable, and which are not?

Q3: are there differences in the acceptability rate and level
between long-term care facilities and hospital s?

Secondary objective: assess the competence of nursing staff
and determine the relationship between competence level and
the acceptability level of the interventions.

Secondary Research Questions
Q4: what influence does the competence level of nursing staff
have on their acceptability of interventions?

Q5: what obstacles are perceived in the implementation of
interventions to promote oral health in older adult care?

Q6: how important is oral carein the care of older individuals?

Q7: isthere arelationship between the severity of subjectively
perceived obstacles and the acceptability of interventions?

Tertiary objective: measure CROM in ora hedth care and
identify the relationship between the CROM phenomenon and
the acceptability level of interventions.

Tertiary Research Questions

Q8: how do CROM rates in oral care in Germany differ from
already published CROM ratesin Austria[13] and Switzerland
[11]?

Q9: is there a relationship between the nursing staff’'s
acceptability of new interventions and the CROM rate in oral
care?

Hypotheses

Theformulation of the hypothesesis based on prior observations
and theoretical considerations suggesting that variationsin the
implementation of standards and the competence of nursing
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staff are critical factors influencing the acceptability of health
interventions. Additionally, it is assumed that both structural
and individual differenceswithin facilities can have asignificant
impact on the outcomes. By clearly defining these assumptions,
the hypotheses can be systematically tested, highlighting the
practical relevance of this study’sresults and their implications
for further research.

Hypotheses for the Primary Research Questions

Without hypothesis: the estimation of the acceptability rate and
level of the interventions from the expert standard will be
conducted without additional hypothesis formulation.

Hypothesis (H; H1): theinterventions from the expert standard
differ in terms of their acceptability level.

H2: the acceptability level of the interventions varies between
thetypesof facility (different residential long-term carefacilities
and hospitals).

Hypotheses for the Secondary Research Questions

H3: there is an association between the competence of nursing
staff in oral care and the acceptability level of interventions
from the expert standard.

H4: there are differences in the severity of obstacles perceived
asbarriersto oral care.

H5: there is an association between the subjectively perceived
severity of obstacles to performing oral care measures and the
acceptability level of interventions from the expert standard.

Hypotheses for the Tertiary Research Questions

H6: thereis an association between CROM in oral care and the
acceptability of interventions from the expert standard.

H7: therearedifferencesinthe CROM ratefor oral care between
Germany and already published CROM rates in Austria [13]
and Switzerland [11].

Methods

Study Design

This is a quantitative cross-sectional study in which data are
collected from nursing staff in hospitals and long-term care
facilities a a specific time using standardized survey
instruments. This study protocol was created based on SPIRIT
(Standard Protocol Items; Recommendationsfor Interventional
Trias) 2013 Guideines[26]. According to the MRC Framework
for Developing and Evaluating Complex Health Interventions,
this research is part of the feasibility evaluation [15]. The first
phase—identifying or devel oping theinterventions of the expert
standard—has aready been completed [5]. Thethird and fourth
phases—implementation and eval uation—are the focus of this
research and have yet to be conducted.

Setting and Study Population

Thisstudy isconducted in North Rhine-Westphalia, Germany’s

most populated federal state, with 18.2 million residents [27].

It includes various care facilities, such as hospitals and

university clinicswith geriatric wards, aswell aslong-term care
facilities.
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This study population consists of nursing staff working in the
mentioned facilities. Thefollowing inclusion criteriaare applied:
nursing staff who perform or oversee daily oral care for older
adults. Exclusion criteria are trainee or voluntary staff.

Outcome M easures and Data Collection

Acceptability

The TFA questionnaire is an assessment tool developed to
measure the acceptability of health interventions. It consists of
7 items, each representing 1 dimension of intervention
acceptability: affective attitude, burden, intervention coherence,
perceived effectiveness, self-efficacy, ethical acceptability, and
opportunity costs. Additionally, the questionnaire includes 1
item assessing the overall acceptability of the specific expert
standard intervention [20,28].

Each item on the TFA questionnaire is typically rated on a
5-point rating scale, allowing quantitative measurement of
agreement or disagreement with each statement. The
guestionnaire is specifically designed to capture the
multidimensional aspects of acceptability, which is crucial for
understanding how and why certain interventions are accepted
or rejected by health care professionals [20,28].

For our study, the TFA questionnaire was specifically adapted
to evaluate the acceptability of each intervention within the
expert standard for promoting oral health in nursing care. Each
specific intervention—including regular oral care, assessment
and evaluation of oral health, training and continuing education
for nursing staff, collaboration with dental professionals, and
specialized measuresto address dry mouth—is assessed through
the 7 specific items in the TFA questionnaire. This adaptation
results in a total of 35 items. The items were formulated
according to the guidelines suggested by Sekhon et al [28].

The TFA questionnaire can be applied to assess both prospective
acceptability (before implementation) and retrospective
acceptance (after implementation), evaluating how interventions
are perceived before and after their introduction [20,28]. Our
planned study will investigate the prospective acceptability of
these measures. This means that the survey will be conducted
in institutions where the interventions from the expert standard
have not yet been introduced.

For each specific intervention of the expert standard, a
descriptivetext was created detailing the content, core elements,
and specific tasks. This was included to provide nursing staff
with clear guidance and support in understanding the content
of the specific expert standard.

Furthermore, it was decided to use a 6-point rating scal e instead
of a5-point scale as the response format. The rationale for this
decision is explained in the section on adjustment of rating
scales.

Nursing Competence

According to Erpenbeck [22], qudification involves the
interplay of knowledge, skills, and abilities [22]. Building on
Erpenbeck model, oral health knowledge is assessed using the
Oral Health Literacy Profile (OHLP), nursing qualification is
gathered through a sociodemographic survey, and nursing
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competence in ora care is measured using the questionnaire
from the DNQP (Deutsches Netzwerk fir Qualitatsentwicklung
in der Pflege [German network for Quality Development in
Nursing]). The data collection instruments used are described
asfollows.

About OHLP

The OHLP is a tool developed to assess an individua’s
knowledge and behavior related to oral health. For our study,
the Oral Health Knowledge module consisting of 10 questions
was used [29]. These questions aim to evaluate respondents’
knowledge of various aspects of ora health, including theimpact
of diet on dental health, theimportance of fluoride, general oral
hygiene practices, the connection between oral health and
systemic diseases.

Each question is presented in asingle-choice or multiple-choice
format.

Participants receive 1 point for each correct answer. Incorrect
answers or the option “I don’t know” are not scored. Scores
from the questions are combined into an overall score,
normalized on a scale from 0 to 100, with higher values
indicating better oral health knowledge [29].

Nursing Competence in Oral Health

The audit tool: questionnaire 2 (DNQP-FB2 [Deutsches
Netzwerk flr Qualitatsentwicklung in der Pflege Fragebogen
2]) from the DNQP includes a specialized questionnaire
designed to assess the knowledge level and further educational
needs in mouth care practices[6].

The questionnaire comprises 5 items, each rated on a 5-point
rating scale ranging from “very good” to “poor.” Additionally,
respondents are asked whether further training is needed for
each topic, with asimple “yes’ or “no” response option [6].

The items cover a wide range of areas. assessing risks and
problems related to oral health, planning and coordinating
interventions, providing information, training, and counseling,
performing nursing interventions, and evaluating the
effectiveness of these interventions. This structured approach
helps identify specific knowledge gaps and facilitates targeted
training to enhance the quality of oral carein nursing facilities

6].

The response scale for this questionnaire was also adapted to a
6-point rating scale to provide more nuanced feedback.

Subjectively Perceived | mportance of Oral Care
Measures

It isassumed that the eval uation of oral care measuresashighly
important can be defined as an expression of competence. This
information is collected using a question adapted from the
guestionnaire by Gibney et al [30]. To determine the perceived
importance of oral hygiene, respondents are asked to rate the
importance of oral hygiene on a 5-point rating scale. The scale
ranges from “not important” (anchored by “cleaning glasses”)
to “extremely important” (anchored by “wound care”).
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Barriersto Performing Oral Hygiene Measures

In the acute care nurses' questionnaire on oral hygiene by
Gibney et a [30], barriersto performing oral care are assessed
by asking respondents to rank 8 potential obstacles from most
to least significant [30]. To reduce the likelihood of invalid
responses in a web-based survey, this ranking system was
adapted. Instead of ranking, each of the 8 barriersisrated using
a dider on a scale from 0 to 100, alowing participants to
subjectively assess the severity of each barrier.

About CROM

To measure CROM, a question regarding oral and dental
hygiene from the first module, “activities of daily living” inthe
Basel Extent of Rationing of Nursing Care Assessment
Questionnaire [31], is used. The question is:

How often in the last 7 working days did it happen

that you could not perform necessary oral or dental

hygiene for a patient?
This question is typically answered on a 4-point scale (never,
rarely, sometimes, or often). For consistency with the response
format across the survey, the scale was adapted to a 6-point
format. The revised scale ranges from “very rarely” to “very
often.”

Both Zunigaet al [11], who used the Basel Extent of Rationing
of Nursing Care Assessment Questionnaire [31], and Cartaxo
et al [13], who used the MissCare Survey [32], dichotomized
the responses to determine the proportion of nursing staff who
rationed or omitted care. In the study by Zuniga et a [11],
categories 3-4 were combined, while Cartaxo et al merged
categories 4-6.

To ensure comparability with the national studies conductedin
Austria [13] and Switzerland [11], this study includes the
question with 2 timeframes: 7 days and 14 days, accommodating
differences in data collection periods.

Sociodemographic Data

Sociodemographic data collected includes age, gender, years
of practical experience, employment type, work shift,
qualification level, and specific competency roles such as
nursing aide, nurse, and nursing management. Additionally,
data on facility size, unit type and size, setting (urban or rural),
and legal status of the institution are gathered.

The age of nursing staff is considered a confounding factor in
the acceptability of new interventions. Nurses of different ages
often exhibit varying attitudes. Older nurses have been found
to show lower acceptability toward the introduction of modern
measures in nursing compared to younger colleagues [33].
However, older nurses often possess greater practica
competence due to extensive professional experience [7].

Thework shift (morning or evening) isalso considered afactor
influencing the acceptance and level of new nursing measures.
Morning and evening shifts differ significantly in terms of
workload and priority setting. While the morning shift involves
atightly packed schedule of nursing services and organizational
and documentation tasks [34-36], the evening shift focuses on
administering medication and serving meals [37,38]. These
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differences in workload could influence the perception of the
usefulness and importance of new measures.

Exploratory Questions

Additional questions are included to determine whether the
interventions from the expert standard are already known to the
nursing staff and whether they are currently being applied.

Translation and Adaptation of Questionnaires

The existing questionnaires by Sekhon et a [28] and Gibney et
al [30] weretrandated by the authorsinto German and culturally
adapted. As prescribed by Sekhon et a [28], the TFA was
tailored to ensure that its wording and semantics correspond to
the topic of the research. Experts in nursing science and ora
health were consulted to ensure the appropriateness of the
guestions.

The TRAPD (Trandation, Review, Adjudication, Pretesting,
and Documentation) method was applied for the trandation
process. This team-based approach ensures the quality and
cultural relevance of the trandation through review, resolution
of discrepancies, pretesting, and detailed documentation [39,40].

The trandated and adapted questionnaires were initialy
reviewed in a small team consisting of a dentist, a statistician,
apsychologist, and a nursing scientist. Using the Think Aloud
Method [41], the questionnaires were tested for clarity and
feasibility refined.

Adjustment of Rating Scalesto Optimize Data Quality

In our study, a modification was made to the originally used
rating scalesin the questionnaires by Sekhon et al [28], Gibney
et a [30], and DNQP [6], replacing the 5-point scale with a
6-point scale. Each item is considered a Likert-type item, and
the mean of such items represents a Likert scale [42].

This adjustment, based on the elaborations of M oosbrugger and
Kelava[41], aims to enhance the scal€’s ability to differentiate
between responses and to reduce ambivalent answers by
removing the neutral middle category. This increases the
precision and validity of the data. Expanding the response
options aso improves the reliability of the measurement
instruments and minimizes response biases by encouraging
participants to take a clearer stance [41].

Study Procedure

Selection of Hospitals

A total of 25 hospitals and long-term care facilities in North
Rhine-Westphalia, Germany, will be selected. These are sites
wheretheinterventions of the expert standard have not yet been
implemented.

Recruitment of Participants

The nursing management of the selected hospitals will be
contacted to gain support for participant recruitment.
Information sessions will be held to inform nursing staff about
this study and encourage participation. Direct communication
will be established with facility management or human resources
departmentsto foster cooperation. Participation will be voluntary
and anonymous.
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Recruitment Communication Tools

A QR code linking to the web-based survey will be included
with the nursing staff’'s pay dips. Additionally, aflyer explaining
the importance of this study and encouraging participation will
accompany the pay slips. The QR code will be distributed
repeatedly over a 3-month period, along with reminders to
participate, until the desired number of participantsis reached.

Data Collection

Datawill be collected exclusively through an web-based survey.
To minimize potential bias and ensure representativeness, the
sample will reflect institutional diversity by surveying
Germany’s most populous state. This approach ensures a
representative range of ingtitutions and captures ethnic diversity.

Ethical Consider ations

This study follows the ethical principles outlined in the
Declaration of Helsinki and was reviewed and approved on
January 14, 2025, by the Research Committee for Scientific
Ethical Questions of the UMIT Tirol (Private University for
Health Sciences and Health Technology) in Tirol, Austria
(reference number 3512).

The selection of nursing staff, as well as the storage,
transmission, and access to collected data, will be anonymized
and accessible only to authorized personnel.

Participation in this study is entirely voluntary, and written
informed consent will be obtained after participants have been
fully informed about this study’s purpose, procedures, and any
potential risks.

As an incentive, 30 gift cards valued at €20 (US $22.74) each
will be raffled among participants. To enter the raffle,
participants will be asked to provide their email addresses. In
compliance with ethical committee requirements, participants
contact information will be stored separately from their survey
responses to maintain confidentiality and data protection.

Statistical Analysis

Overview

This study protocol outlines the statistical considerations for
thisstudy. Categorical variableswill be described using absolute
frequencies and percentages. For variables measured on at |east
aninterval scale, mean, median, SD, minimum, and maximum
values will be calculated.

The assumptions for applying statistical methods will be
examined in advance, and appropriate alternative methods will
be used if assumptions are violated. In the case of the planned
repeated measures ANOVA, specific attention will be given to
testing sphericity for within-subject factors, homogeneity of
variances for between-subject factors, and the absence of
outliers. For regression analyses, the homoscedasticity of
residual s and the absence of outliers will be assessed.

Identified confounders will be accounted for in the statistical
models, with particular attention paid to multicollinearity among
predictors.

https://www.researchprotocol s.org/2025/1/€72528
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The statistical analysis plan has been reviewed and approved
by a certified statistician for its accuracy and suitability to
address the research questions.

The dataanalysiswill be performed using IBM SPSS Statistics
(version 30.0; IBM Corp).

Primary Research Question: Acceptability Rate and
Level

Calculation of Acceptability Rateand Level

Thefirst objective of this study isto estimate the acceptability
rate and level for each intervention within the expert standard.
The items from the TFA questionnaire [28] serve as the basis
for calculating these acceptability parameters.

The acceptability rate is determined by evaluating how many
respondents selected a value of 4 or higher on a 6-point rating
scale. Vaues 4-6 are considered indicators of higher
acceptability, while values 1-3 represent lower acceptability.
The rate is calculated by dichotomizing responses and
determining the proportion of participants selecting the top 3
categories (4 to 6). A 95% CI will be generated for the
acceptability rate. Each of the interventions of the standard will
be analyzed separately.

For this analysis, frequencies (counts) and percentages (rates)
will be reported separately for each TFA domain. Domains 2
(burden) and 7 (opportunity costs) will be reversed, as lower
burden and lower opportunity costsindicate higher acceptability.

The acceptability rate for each intervention of the expert
standard will be averaged across al 7 TFA domains. Similarly,
for each TFA domain, the acceptability rate will be averaged
across al 6 interventions, yielding amarginal distribution.

For every mean value calculated, a 95% CI will be provided.

Analysis of Differencesin Acceptability L evels Across
Domains and I nterventions

A repeated measures ANOVA will be used to identify
differences in acceptability levels between interventions and
across the TFA domains. These calculations aim to test H1.

In afirst step, the 6 interventions from the expert standard will
be used as a within-subject factor to compare the average
acceptability levels across the 7 TFA domains.
Bonferroni-corrected post hoc analyses will be conducted to
perform pairwise comparisons, identifying interventions with
particularly high or low acceptability values.

In the second step, the model will be extended to include an
additional within-subject factor representing the 7 TFA domains
of acceptability. Thiswill allow for analysis of differencesin
acceptability levels across the TFA domains and interactions
of domains and interventions. This 2-step approach facilitates
an in-depth examination of the acceptability structure.

Group Comparisons Regar ding Acceptability L evels

The above-described repeated measures ANOVA model will
be further expanded to include an additional independent
variable to test H2. The variable “facility type” (hospital vs
nursing home) will be added to the model to assess whether
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differences in acceptability levels are associated with the type
of facility.

Secondary Research Questions: Competence and
Barriers

I nfluence of Competence on Acceptability Level

To statistically analyze H3, amultiplelinear regression analysis
will be conducted (Figure 4). In our planned study, nursing
competence in oral health will be operationalized using 2
measurement instruments, which will serve as predictorsin the
regression model. The first predictor is the sum score of the
OHLP items, and the second is the mean index of the items
from DNQP. Additionally, the subjectively perceived

Pazdziernik & Stummer

importance of oral health in the nursing process will be tested
as amediator to determine whether it mediates the relationship
between knowledge or competence and acceptability.

The goal of these analyses is to examine the impact of these
predictors on the acceptability level. First, an overall
acceptability level will be calculated as the mean across all
domains and interventions and used as the criterion in the
regression model. Subsequently, the analysis will be repeated
at the domain and intervention levelsto cal culate the impact of
competence on each individual TFA domain and each
intervention separately. This 2-step approach aimsfor anuanced
understanding of the influence of competence on acceptability.

Figure 4. Regression analysis modelling acceptance using oral health knowledge and competence in nursing as predictors and perceived importance

of mouth care as mediator.

/

Oral health
knowledge L
..__9
\ Perceived Acceptance
importance | —> of intervention

/’ of mouth care

Competence JEPUPTTLLL S

in nursing =T

I dentification of Barriersto Implementing Mouth Care
Interventionsin Older Adult Care

The 8 identified barriers will be assessed using a rating scale.
Absolute and relative frequencies for each barrier will be
calculated, along with the mean and a 95% ClI.

Influence of Barrierson Acceptability

A multiple linear regression analysis will be conducted, with
the severity of the 8 identified barriers serving as predictors.
Consistent with prior analyses, the overall acceptability level
will first be calculated as a criterion and included in the
regression. Subsequently, the analysis will be repeated at the
domain and intervention levels to determine the influence of
barrier severity on each TFA domain and each intervention
separately.

Determining the Importance of Mouth Care

The subjectively perceived importance of mouth care will be
analyzed by calculating absolute frequencies and percentages
for each of the 5 levels on the rating scale. Additionally, the
analysiswill include a mean or median value to summarize the
distribution of responses.

Tertiary Research Questions: CROM

Estimation and I nternational Comparison of the CROM
Ratein Oral Care

The CROM rate for oral care will be calculated by assessing
how many participants selected at least category 4 on a 6-point

https://www.researchprotocol s.org/2025/1/€72528

rating scale. Categories 4 to 6 will be used as indicators of
rationed or omitted oral care, while categories 1 to 3 indicate
no CROM. Through this dichotomization, the proportion of
participants selecting the upper 3 categorieswill be cal culated.

A 95% CI will be calculated for the CROM rate estimation.

To test H7, a chi-squared test of independence will be
performed. The CROM ratefor oral careidentified in this study
will be compared with previously published data from studies
conducted in Austria[13] and Switzerland [11].

Exploratory Analyses

A multiple linear regression analysis will be conducted to
examine the influence of sociodemographic characteristics on
the acceptability level. The educational level of nursing staff
will be included as a third predictor or mediator to explore
whether educational qualification provides insight into
knowledge, competence, and the perceived importance of oral
health.

Significance Level for Hypothesis Testing

The significance level for all hypotheses is set at 5%. A
Bonferroni correction will be applied when multiple statistical
tests are conducted as part of hypothesis testing. Specifically,
this is planned for post hoc anayses following repeated
measures ANOVA and for the regression analysis that includes
more than 1 predictor to assess the impact of nursing
competence.
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Due to the exploratory nature of this study, all results,
particularly those related to interactions, will be treated as
preliminary insights for this research area. These findings are
intended to guide future studies with confirmatory designs for
validation.

Sample Size Calculation

Thisstudy aimsto estimate the acceptability rate of interventions
from the expert standard with aprecision of £5 percentage points
and a statistical confidence level of 95%. In the absence of
specific assumptions about the acceptability proportion, a
conservative estimate of 50% is used.

According to the BARMER Nursing Report [43], approximately
479,000 nursing staff were used in residential care facilitiesin
Germany. However, the report does not provide a detailed
breakdown of the proportions of skilled versus auxiliary staff
[43].

Based on the large population size, the required sample sizefor
estimating a proportion in the population is approximately 385
participants. The calculation for determining the sample size
for population proportion estimation of nursing staff is as
follows:

_0.50-(1—0.50)-1.96%

= 384.2 =385
0.0025

No
Additional calculations for statistical power will be performed
to ensure that this study is sufficiently sensitive to detect the
expected effects.

To address the second research question, a power analysis was
conducted to eval uate the ability to detect arelationship between
nursing competence and acceptability. Assuming a correlation
coefficient (r) of 0.3 (explaining 9% of the variance), the power
is calculated to be 99.9%, indicating a high likelihood of
detecting such acorrelation if it exists in the population.

Even with a smaller correlation of r=0.15 (explaining 2.3% of
the variance), statistical significanceisachievable, with apower
of 84% to detect this correlation if present.

Thus, the sample size can be considered sufficient to address
al research questions effectively.

Data Preparation

The data preparation process will be thoroughly documented.
If response patternsin individual datasets suggest erroneous or
intentionally inaccurate questionnaire compl etion, the respective
participant will be excluded from the analysis, and theexclusion
will be documented.

Such cases may include: clearly implausible responses (eg, a
person indicates an age of 20 years while claiming 40 years of
professional experience), inability to wunderstand the
guestionnaire (eg, due to insufficient language proficiency),
deliberately false answers (eg, intentional misinformation),
uniform responses across all items, regardless of the content of
the rating scale items.

All statistical analyseswill be conducted following the available
case analysis approach. Participants who do not complete the
entire questionnaire will not be excluded from this study.

https://www.researchprotocol s.org/2025/1/€72528
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Instead, only fully completed modules will be included in the
corresponding analysis.

Results

This study received approval from the Research Committee for
Scientific Ethical Questions of the UMIT Tirol, Austria, in
January 2025. Recruitment will commence in June 2025. Data
collection and analysis are expected to be completed within 6
months. This study’s results will be submitted for publication
in peer-reviewed scientific journals and presented at expert
conferences. Additionally, it is planned to get in contact with
decision makers.

Discussion

Principal Findings

This study aims to address a critical gap in the research
surrounding the acceptance of the expert standard “promoting
ora health in nursing” in German care facilities. By
investigating the factors that influence the acceptance of this
standard among nursing staff, this study provides essential
insights into optimizing its implementation. The anticipated
findingswill highlight how the standard can be better integrated
into routine practice, ultimately reducing the prevalence of
CROM and improving the quality of oral health care for older
populations. Furthermore, this research emphasizes the role of
acceptability asakey determinant of feasibility, asinterventions
that are not acceptable are unlikely to be implemented
effectively.

This study is expected to identify specific barriers and
facilitators to the acceptability of the expert standard, such as
nursing staff’'s competence levels, workload, and the
organizational support provided by carefacilities. Thesefindings
will inform targeted strategies for enhancing the acceptability
and feasibility of new health care standards, such as tailored
training programs and interprofessional collaboration initiatives.
Additionally, this research will contribute to a better
understanding of how nursing staff perceive oral health
interventions and the factors that impact their willingness to
adopt new practices.

By focusing on acceptability as a prerequisite for successful
implementation, this study also offers broader implications for
the development of health care standards in nursing settings.
Thefindingswill support the creation of evidence-based policies
that align with the realities of nursing care, addressing the unique
challenges posed by high patient-to-nurse ratios and the
increasing care needs of aging populations.

Limitations

Thisstudy islimited by itsreliance on self-reported data, which
may be influenced by social desirability bias. Additionally, the
cross-sectional design precludes an analysis of how acceptance
changes over time or in response to specific interventions.
Another limitation is that this study focuses on German care
facilities, which may limit the generalizability of the findings
to other health care systems or cultural contexts. Finaly,
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resource constraints may impact the representativeness of the Conclusion

sample, asthis study relies on voluntary participation. This study will provide valuable insights into the factors

Furthermore, the absence of qualitative methodsisalimitation.  influencing the acceptability of the expert standard for oral
While this study focuses on quantitative measurement, healthin nursing care. By identifying barriers and facilitators,
qualitative approaches could have revealed individual it @imsto optimize the implementation of the standard, reduce
motivations and helped identify barriers to acceptability not theprevalence of CROM, and improvethequality of oral health
captured by structured survey items. care for older adult patients. The findings will not only
contribute to the advancement of this specific standard but also
offer important implications for the broader implementation of
health care standards in nursing settings. Emphasizing the
importance of acceptability and feasibility, this research
underscoresthe need for evidence-based approachesto standard
development and implementation, ultimately improving patient
outcomes and supporting overburdened nursing staff in their
critical roles.

However, qualitative approaches were used by the DNQP in
the development of the expert standards. In the current phase
of implementation according to the MRC framework, it is
assumed that quantitative data collection will provide helpful
and practice-relevant results. The quantitative method allows a
large number of participants to be involved with the available
resources. Asthe expert standard isto be widely implemented,
the authors considered it important to achieve alarge sample.
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