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General Introduction

GENERAL INTRODUCTION

This chapter presents the general background information and describes the
theoretical framework of this doctoral thesis. The research gaps and the over-
all aims are subsequently presented. Finally, the aims and research questions
of the studies conducted and the outline of the doctoral thesis are illustrated.

General background

People in Europe and worldwide are living longer than ever before. The pro-
portion of people aged 65 and older will increase from 15% in 2010 to 25% in
2050 in the European region (1). In Austria in 1990, the percentage of people
over 65 years of age was 14.9%, in 2013 it was 18.2% and it is expected to
be 23.6% in 2030 (2). This suggests that problems associated with ageing are
also expected to increase in the future (1, 3).

One of these problems is nutritional intake. The multifaceted social and physi-
ological changes that occur during ageing affect a range of areas from socio-
economic status and living situation to reduced appetite and longer satiation.
These changes can negatively influence nutritional intake (3-5), which can put
elderly people at risk of malnutrition (6-8). In addition, several risk factors for
malnutrition are well known in the international literature and include being
female, having dementia, cancer or gastrointestinal diseases, having multiple
diseases, taking several drugs and being care dependent (9-11).

If a person is malnourished, the consequences are multifaceted and encom-
pass higher morbidity and mortality, a prolonged hospital stay and various
complications (e.g., infections). This also leads to reduced quality of life, im-
paired recovery, post-discharge care needs and a possible deterioration of
function and increased care dependency. Furthermore, malnutrition promotes
nursing home admission and leads to high health care costs (12-16). For in-
stance, the total costs of managing malnutrition in Dutch nursing homes in
2011 were calculated at € 453 million (17) and at UK hospitals and nursing
homes in 2003 reached £ 7,3 billion/€ 10,5 billion. Most of these costs were
treatment costs (18).

Although malnutrition is a relevant problem that leads to far-reaching conse-
quences, there is still no internationally accepted criterion for defining malnu-
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trition (12, 19, 20). For this doctoral thesis, the most commonly used definition
of malnutrition within the international literature was used:

‘Malnutrition is a state of nutrition in which a deficiency or excess (or
imbalance) of energy, protein, and other nutrients causes measureable
adverse effects on tissue/body function (shape, size, and composition)
and function, and clinical outcome’ (21).

This definition includes under-, mal- and overnutrition. It is known that in the
elderly, the problem of undernutrition is more relevant than the problem of
overnutrition. Although overnutrition is associated with far-reaching conse-
quences in mid-life, for elderly persons, overnutrition may be a protective fac-
tor with regard to functionality and mortality (22). Therefore Elia’s (21) defini-
tion of malnutrition in the sense of undernutrition is used.

Theoretical framework

Since malnutrition is a complex phenomenon, a multidisciplinary approach
on multiple levels is required (15). Donabedian’s model is well-known among
health care professionals and takes different levels into consideration. This
model builds the basis of this doctoral thesis and consists of structure, pro-
cess and outcome (Figure 1). In general, the structure refers to the attrib-
utes of a setting, in which care occurs and includes material resources (e.g.,
facilities and money), human resources (e.g., number and qualification of
staff) and organization structure (e.g., organization of staff) (23). When trans-
ferring structure to malnutrition, it includes, among others, the availability of
evidence-based guidelines, nutritional screening and treatment policies and
the knowledge and attitudes of health care staff. Process addresses what is
actually done in health care (23) and means, with regard to malnutrition, to
perform nutritional screening and assessment and to conduct prevention and
treatment. Outcomes are the effects of care on the health status of a patient
or resident (23) and refer to the nutritional status of a patient or resident.
Structure, process and outcome do not stand alone; they are linked to each
other and influence each other, meaning that good structures lead to good
processes and thus, to good outcomes (23).

10
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Figure 1: Model of Donabedian (23) regarding malnutrition

Structure, process and outcome regarding mainutrition

Structure

Inadequate knowledge, insufficient interest and negative attitudes on the part
of health care professionals are seen as the main structural barriers to ad-
equate nutritional practice (24-26). Of all health care professionals, nurses are
in the best position to ensure good nutrition, because they are the only profes-
sion in contact with patients and residents 7 days a week, 24 hours a day (27,
28). Negative attitudes and a lack of knowledge were found in several stud-
ies among nursing staff in different health care settings (29-31). In addition,
feeding patients and residents is not appreciated as a valuable nursing task
and is transferred to other staff members or the burden is placed on patients/
residents to manage it themselves (27). This may contribute to inadequate
nutritional intake especially in patients/residents with special needs, e.g.,
those with swallowing problems (32). Nevertheless, most of the described
international studies were conducted in hospitals. Other than knowledge and
attitudes, there is also some information on deficits in other structural indica-
tors, like guideline use or the availability of nutritional screening and treatment
policies (33).

11
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Process

As a process indicator, screening is a cost-effective and simple procedure and
is the first step in tackling malnutrition (15, 20, 34). After screening, a compre-
hensive assessment of nutritional status should result in a subsequent care
plan including the necessary interventions (35-37). The identification of per-
sons with malnutrition or risk of malnutrition should be done by using nutrition-
al screening tools, which consist of different parameters, like Body Mass Index
(BMI), weight loss and appetite and which are confirmed to have good validity
and reliability in identifying patients and residents with risk of malnutrition and
malnutrition (36). After the identification of patients and residents in need, oral
nutrition and its manifold possibilities should always be the first choice of treat-
ment (15, 35, 38). If normal oral nutrition is not enough, adequate nutritional
support, in terms of Oral Nutritional Supplements (ONS), enteral or parenteral
nutrition should start as early as possible (15). According to international stud-
ies, the detection of malnutrition in hospitals and nursing homes remains poor,
however, because of deficits in screening and assessment (19, 33, 39). In
addition, several studies found that nutritional interventions are not performed
routinely in all malnourished patients and residents (7, 33, 40). This leads to
the fact that malnutrition is rarely recognized in clinical practice (12, 36, 41),
not taken seriously and appropriate interventions were seldom planned (39).

Outcome

The prevalence and incidence of malnutrition are considered outcome indica-
tors and have been investigated in several international studies (6, 42-45).
Bell et al. (42) found in their systematic review that malnutrition occurred in
up to 71% of nursing home residents (42). Kaiser MJ et al. (43) performed an
analysis of pooled data from 24 studies and found that 38.7% of hospital pa-
tients and 13.8% of nursing home residents were malnourished. Furthermore,
Halfens et al. (45) compared prevalence rates between Austria and the Neth-
erlands and found that in Austrian hospitals, 17% and in Dutch hospitals, 19%
of patients were malnourished. In nursing homes, 23% of Austrian residents
and 14% of Dutch residents were malnourished (45). International prevalence
rates vary widely because the underlying analyses are based on different defi-
nitions, instruments, methods and populations (6, 12).

12
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Research gaps

Malnutrition is a highly prevalent phenomenon which has to be identified early
and adequately treated (37). Nevertheless, the international literature gives
insight into deficits in structure, process and outcome regarding malnutrition
in hospitals and nursing homes (26, 33, 43).

Since structure, process and outcome are highly correlated with each other
(23), it is first necessary to have comprehensive information on the status quo
of these indicators in hospitals and nursing homes. Based on this information
concrete areas in need of improvement can be distinguished. However, in
the international literature, comprehensive information on structural, process
and outcome indicators of nutritional care in hospitals compared with nursing
homes is missing.

After obtaining information on structure, process and outcome, it is worth con-
centrating on nutritional status as an outcome. Information on the changes
of nutritional status and associated factors related to a decline in nutritional
status in nursing home residents is especially limited, although malnutrition is
highly prevalent in nursing homes (42). Such knowledge would support the
identification of residents in need of early prevention, which may help to lower
the incidence of malnutrition.

Before one can improve process or outcome indicators in the long term, com-
prehensive information on the most relevant structural indicator - knowledge
and attitudes towards malnutrition among nursing staff - is necessary (24-26).
Until now only marginal information on knowledge of and attitudes towards
malnutrition in the nursing home setting has been available. Studies per-
formed in nursing homes used mixed samples consisting of registered nurses
and directors of facilities or investigated only registered nurses. Most did not
include nurse aides, despite the fact that they are the main care givers in
nursing homes (46, 47). In addition, previously performed studies used small
samples and no systematically developed and psychometrically tested tool to
measure knowledge (26, 48, 49). Comprehensive information on knowledge
and attitudes among registered nurses and nurse aides using systematically
developed and psychometrically tested tools may enable the identification of
knowledge deficits and areas of negative attitudes. This, in turn, will facilitate
the planning of tailored nutritional education which may improve malnutrition
care in terms of process and outcome indicators in the long run.

13
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These are the knowledge gaps identified in the international literature which
this doctoral thesis will attempt to close with the studies performed in Austrian
hospitals and nursing homes.

AIMS OF THIS DOCTORAL THESIS

The overall aims of the doctoral thesis are (1) to describe structural and
process indicators of nutritional care in hospitals and nursing homes; (2) to
describe changes in nutritional status in nursing home residents; and (3) to
assess knowledge and attitudes of nursing staff in nursing homes towards
malnutrition.

The detailed aims and research questions of the studies conducted, which
were carried out within the framework of three research projects, are illus-
trated below:

Study 1: The aim is to describe the structural and process indicators of nutri-
tional care in hospitals and nursing homes and to compare these two settings.

- What are the structural and process indicators of nutritional care in hos-
pitals and nursing homes?

- What are the differences in the structural and process indicators of nu-
tritional care between hospitals and nursing homes?

Study 2: The aim is to describe how nutritional status changes in nursing
home residents over a period of one year and what factors are associated
with a decline in nutritional status in nursing home residents over a period of
one year.

- What is the change in nutritional status in nursing home residents over
a period of one year?

- What factors are associated with a decline in nutritional status in nurs-
ing home residents over a period of one year?

14
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Study 3, part I: The aim is to develop and psychometrically evaluate a ques-
tionnaire to assess knowledge of malnutrition care among nursing staff in
nursing homes.

- What are the psychometric properties (content validity, item validity,
construct validity, internal consistency) of a questionnaire to assess
knowledge of malnutrition care among nursing staff in nursing homes?

Study 3, part Il: The aim is to assess the knowledge and attitudes of registered
nurses” and nurse aides towards malnutrition care in nursing homes, as well
as to look at differences in knowledge and attitudes with regard to general
characteristics like gender, age and years of working experience.

- What are the knowledge and attitudes of registered nurses and nurse
aides towards malnutrition care in nursing homes?

- What are the differences in knowledge and attitudes with regard to gen-
eral characteristics like gender, age and years of working experience of
registered nurses and nurse aides towards malnutrition care in nursing
homes?

Structure of the doctoral thesis

The doctoral thesis consists of seven chapters. Chapter two provides a short
overview of the methodological aspects of the studies conducted. Chapters
three to six present the studies according to the four research aims. These
chapters have been published, accepted or submitted as scientific publica-
tions in peer-reviewed journals. Chapter seven includes a general discussion
reflecting on the results of the studies described.

" The equivalent of a registered nurse in Austria is to have a diploma
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Methods

METHODS

The following chapter provides an overview of the methodological aspects of
the studies (design, sample, setting, data collection and analysis). A detailed
description of the methods can be found in chapters three to six.

23



Chapter 2

Table 1: Overview of the methodological aspects of the studies

Design

Setting & sample

Data collection

Data analysis

Structural and process indicators
of nutritional care in hospitals and
nursing homes

Multicenter, cross-sectional study

18 Austrian hospitals with 2326
patients and 18 Austrian nursing
homes with 1487 residents

Assessment of each patient/
resident on one day in April 2010
by a team of two nurses using a
standardized questionnaire

Descriptive and inductive stati-
stics

Changes in nutritional status and
factors associated with a decline
in nutritional status in nursing
home residents over a period of
one year

Secondary data analysis; panel
study

3 Austrian nursing homes with
157 residents who participated
twice in the measurements

Assessment of each resident on
one day over two consecutive
years (from 2010 - 2013) by a
team of two nurses using a stan-
dardized questionnaire

Descriptive, inductive statistics
and logistic regression analysis
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Study 3, part |

Development and psychometric
evaluation of a questionnaire to
assess knowledge of malnutri-
tion care among nursing staff in
nursing homes

Psychometric methodological
study

Study 3, part

Assessment of knowledge and
attitudes of registered nurses and
nurse aides towards malnutrition
care in nursing homes

Multicenter, cross-sectional study

66 Austrian nursing homes with 1152 registered nurses and nurse

aides

Development of the dimensions
and items of the questionnaire:
Delphi study with eight internatio-
nal malnutrition experts.
Psychometric evaluation (item
validity, construct validity, internal
consistency) of the questionnaire:
Registered nurses and nurse
aides filled in a questionnaire
consisting of the newly developed
Knowledge of Malnutrition-Geri-
atric (KoM-G) questionnaire and
the Staff Attitudes to Nutritional
Nursing Care-Geriatric (SANN-G)
scale within a period of four
weeks between November 2012
and February 2013

Descriptive and inductive statistics

Registered nurses and nurse
aides filled in a questionnaire
consisting of the KoM-G questi-
onnaire and the SANN-G scale
within a period of four weeks
between November 2012 and
February 2013

25






Chapter 3

Structural and process indicators of
nutritional care: A comparison between
Austrian hospitals and nursing homes

Silvia Schénherr, Ruud JG Halfens, Judith MM Meijers, Jos MGA Schols,
Christa Lohrmann

Published in: Nutrition 2012; 18: 868-873
doi: 10.1016/j.nut.2011.11.007



Chapter 3

28



Structural and process indicators of nutritional care

ABSTRACT

Objective: The aim of this study was to describe and compare structural and
process indicators of nutritional care in Austrian hospitals and nursing homes.

Methods: A multicenter, cross-sectional study was performed using a stand-
ardized and tested questionnaire. Data were collected on patient and institu-
tional levels of hospitals and nursing homes.

Results: Data from 18 Austrian hospitals (n=2326 patients) and 18 Austrian
nursing homes (n=1487 residents) were collected. The prevalence of malnu-
trition was 23.2% in hospitals and 26.2% in nursing homes. All hospitals and
83.3% of the nursing homes employed dietitians. Guidelines for the preven-
tion and treatment of malnutrition were used infrequently. Nutritional screen-
ing at admission was performed in 62.6% of the hospitalized patients and
93.4% of the nursing home residents. Nutritional screening tools were used in
28.9% of the nursing home residents and 14.5% of the hospitalized patients.
Oral nutritional support was preferred to enteral and parenteral nutrition in the
two settings. Dietitians were consulted in 27.5% of the malnourished hospital-
ized patients and 74.7% of the malnourished nursing home residents.

Conclusion: The study demonstrated that nursing homes fulfilled more struc-
tural indicators and performed nutritional screening at admission more often
than hospitals. Nevertheless, the prevalence of malnutrition was high in the
two settings and a substantial number of malnourished patients/residents re-
ceived no nutritional intervention at all. These results show the necessity for
improvements in the nutritional care in Austria, for instance, through the rou-
tine use of nutritional screening tools followed by tailored nutritional interven-
tions in patients/residents in need.

Keywords: nutritional care, malnutrition, structure, process, hospitals, nurs-
ing homes

29



Chapter 3

INTRODUCTION

Malnutrition has a significant impact on patients’ and residents’ health out-
comes in terms of increased mortality and a higher risk of complications, on
quality of life, and on health care costs (1-5). Numerous studies have investi-
gated the prevalence of malnutrition in health care settings (6-9). One multi-
center study from the Netherlands reported a malnutrition prevalence rate of
14.8% in hospitals and 18.5% in nursing homes (9). Stratton et al. (7) found
that disease-related malnutrition occurred in up to 60% of hospitalized pa-
tients and in up to 85% of nursing home residents. Prevalence rates vary
widely because the underlying analyses are based on different definitions,
instruments, methods, and populations (2, 7).

There are several factors that may influence the prevalence of malnutrition.
Donabedian (10) showed that the structure of a setting has a considerable
influence on actual nursing practice (process), which in turn has an effect on
the outcome of a patient/resident. The use of guidelines for the prevention
and treatment of malnutrition, the availability of dietitians, and information bro-
chures for patients, residents, and relatives can be ranked among the structur-
al indicators of nutritional care. The application of these structural indicators is
recommended to improve the process of nutritional care, comprising a routine
nutritional screening or assessment and adequate interventions (11, 12). A
standardized screening procedure is necessary to identify patients/residents
at malnutrition risk (12). Psychometrically tested screening tools such as the
Nutritional Risk Screening and the Malnutrition Universal Screening Tool are
available for this purpose (13). After identifying patients/residents at risk using
a nutritional screening, the performance of a detailed nutritional assessment,
through the examination of metabolic, nutritional, or functional variables, is
recommended, which should result in an appropriate care plan (11, 12). Acare
plan includes nutritional interventions, such as providing oral nutritional sup-
plements, protein- and energy-enriched snacks, or enteral nutrition, which can
help to fulfill the nutritional requirements and to improve the nutritional status
of nutritionally compromised patients/residents (14, 15).

Some studies have found relations between structural and process indicators
of nutritional care. The involvement of dietitians in nutritional therapy has been
shown to improve the rates of nutritional screening and nutritional intake (16,
17). Others have shown that a practice based on evidence, through the use
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of guidelines, can improve care and influence outcomes (18). Caccialanza
et al. (19) found that the implementation of the European Society for Clinical
Nutrition and Metabolism guidelines in an ltalian hospital led to an increase
in the number of patients treated with enteral and home artificial nutrition.
Other studies have investigated the effect of protocols or guidelines for enteral
nutrition in intensive care units. These results indicated that the use of proto-
cols or guidelines lead to an enhancement of enteral nutrition, a shorter time
to enteral nutrition, and improvements in patients’ nutritional intake (20, 21).
Rasmussen et al. (22) found that the implementation of a screening guideline
increased not only the documentation of relevant nutritional parameters such
as body mass index (BMI) and weight loss but also nutritional screening and
the availability of nutritional plans for at-risk patients. To conclude, there is,
albeit limited, evidence that structural indicators may improve process indica-
tors.

There are only a few studies that have compared the structural and process
indicators of nutritional care between hospitals and nursing homes. Meijers et
al. (9) found that Dutch nursing homes used more structural indicators, such
as guidelines for the prevention and treatment of malnutrition, than hospitals.
Some studies have found that oral nutritional supplements are preferred to
enteral and parenteral nutrition in hospitals and in nursing homes (8, 9, 23),
but not every malnourished patient/resident received some kind of interven-
tion (9, 24). Tannen et al. (24) investigated malnutrition in German institutions
and found that only 20.8% of the hospitalized patients and 50.1% of the nurs-
ing home residents at risk of malnutrition received nutritional interventions.
Other studies have examined the rates of screening or the kind of nutritional
interventions in hospitals or in nursing homes and used different methods and
criteria (6, 8, 16). Therefore, it is difficult to compare these studies.

As mentioned earlier, the prevalence rates between hospitals and nursing
homes have been investigated several times and differ to a considerable de-
gree (6-9). However, less is known about the structural and process indicators
of nutritional care in hospitals compared with nursing homes, although a com-
parison of structural and process indicators, which influence prevalence rates,
between those two settings might increase knowledge and help to explain the
differences in prevalence rates.
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Therefore the aim of this study was to describe the structural and process
indicators of nutritional care in Austrian hospitals and nursing homes and to
compare these two settings.

MATERIALS AND METHODS

Design

For this study, the design, instruments, and procedure of the Dutch National
Prevalence Measurement of Care Problems (Landelijke Prevalentiemeting
Zorgproblemen) were used (9). It was a multicenter, cross-sectional measure-
ment, also conducted in Austria in 2010, in which data about pressure ulcers,
incontinence, malnutrition, intertrigo, falls, and restraints were collected. The
present report focuses on the malnutrition data.

Setting and sample

All Austrian hospitals (n=227) and nursing homes (n=467) with more than 50
beds were invited to participate. Patients/residents were included in the study
only after informed consent was given. To allow a comparable and consistent
analysis, only patients/residents who were at least 18 y old and whose weight,
height, and weight loss had been recorded were included in the present analy-
sis. Ethical approval from the ethics committee of the Medical University of
Graz was obtained.

Data collection

Each participating institution had an internal coordinator who was responsible
for the measurement within the institution. These coordinators were trained by
the researchers and were provided with training material to ensure the correct
completion of the questionnaire. They determined which wards of their institu-
tion would take part in the measurement and organized the training program
of the nurses who collected the data. To ensure an objective judgment, a team
of two nurses (one from the ward and one from a different ward) assessed the
patients/residents. Data were collected on 1 d (April 13, 2010) with a printed
questionnaire and afterward entered into an online program.
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Instrument

The original Dutch version of the questionnaire was based on the literature
(11) and nursing and nutritional experts’ knowledge. This version was trans-
lated professionally and sent to the Austrian experts for feedback. The result-
ing changes in wording were discussed again with the Dutch researchers who
spoke also German. In November 2008, a pilot measurement was performed
in 11 Austrian hospitals to test its comprehensibility and applicability. Feed-
back on the questionnaire was given by the participating hospitals. Further-
more, previously translated and scientifically evaluated tools such as the Care
Dependency Scale were incorporated in the questionnaire (25).

The questionnaire generates data on patient and institutional levels. On the
patient level, demographic characteristics (gender, age), main diagnoses ac-
cording to the International Classification of Disease, Tenth Revision, and
care dependency were assessed. Care dependency was measured using
the Care Dependency Scale, which consists of 15 items and a 5-point Likert
scale. Sum scores range from 15 to 75, with a low score indicating a high care
dependency (25). Weight was measured while patients/residents wore light
clothes and no shoes. If weight could not be assessed with bed or chair weight
scales, patients or residents or their families were asked about the weight. If
height could not be measured owing to the patients’ or residents’ immobility,
it was calculated based on the knee height and the length of the forearm or
demi-span. In addition, the occurrence of unintentional weight loss and the
amount of nutritional intake were recorded. The amount of nutritional intake
was determined from the nurses’ point of view without any predetermined
quantifications.

The prevalence of malnutrition was operationalized according to the definition
of Meijers et al. (9). Patients/residents were diagnosed as malnourished when
meeting one or more of the following criteria: a BMI £18.5 kg/m? in subjects 18
to 64 y old or a BMI <20 kg/m? in those older than 64 y, unintentional weight
loss (>6 kg in the previous 6 mo or >3 kg in the previous month), and/or no
nutritional intake for 3 d or a decreased intake for more than a week combined
with a BMI from 18.5 to 20 kg/m? in subjects 18 to 64 y old or 20 to 23.9 kg/m?
in those older than 64 y.

Patients/residents were defined as at risk of becoming malnourished when
meeting one or more of the following criteria: a BMI from 21 to 23.9 kg/m?
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and/or not having eaten or having hardly eaten anything for 3 d or not having
eaten normally for longer than 1 wk. This definition was based on the literature
and the opinion of malnutrition experts and was tested to have good face and
criterion validity (9).

Two questions were asked about the screening of the nutritional status. One
asked whether a general nutritional screening of the patients/residents had
been performed at admission. The second question collected data on the indi-
cators of the nutritional status (e.g., weight, nutritional screening tools) being
used in the general nutritional screening. In addition, the kinds of interventions
in malnourished patients/residents, such as oral nutritional supplements or
between-meal snacks, were registered by a multiple-answer question.

On the institutional level, data about the kind of institution and the structural in-
dicators used were collected, e.g., on the availability of guidelines for prevent-
ing and treating malnutrition or the employment of dietitians. These indicators
were formulated based on a resolution of the Council of Europe (11).

Statistical analysis

Statistical analyses were performed with SPSS 17 (SPSS, Inc., Chicago, IL,
USA). Descriptive analyses of all variables were made to determine the dis-
tribution and outliers. Differences between groups were identified using chi-
square tests and the Mann-Whitney U test, because of the non-parametric
distribution of the data. Fisher’s exact test was used if the preconditions for
the chi-square test were not fulfilled. P values were based on two-sided tests,
and values lower than 0.05 were considered statistically significant. Patients/
residents with no interventions owing to a palliative policy were excluded from
the calculation of the number of nutritional interventions.

RESULTS

Demographic characteristics

Overall, 18 hospitals with 2987 patients and 18 nursing homes with 1906
residents took part, and 78.1% of the hospitalized patients and 78.0% of the
nursing home residents met the inclusion criteria. The median age of hospital-
ized patients was 68 y (range 19-101) and that of the nursing home residents
was 86 y (range 38-109; Table 1). Nursing home residents were significantly
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older, more often female, had a lower BMI, and had a significantly higher
care dependency than hospitalized patients. There were also significant differ-
ences in the diseases of the patients and residents. In hospitals, most patients
had cardiovascular diseases (38.7%) and musculoskeletal disorders (31.1%),
whereas in nursing homes, the residents were mainly affected by cardiovas-
cular diseases (59.6%) and dementia (59.2%).

Table 1: Demographic characteristics of hospitalized patients and nursing home reisdents

Characteristics Hospitals Nursing homes P
(n=2326) (n=1487)

Age (y) 68 + 23 86+9 <0.001
Women 53.9 83.9 <0.001
BMI (kg/m?) 26.1+6.6 242+6.2 <0.001
High care dependency 9.4 59.0 <0.001
(CDS 15-44 points)

Cardiovascular disease 38.7 59.6 <0.001
Musculoskeletal disorder 31.1 42.2 <0.001
Dementia 3.6 59.2 <0.001

BMI, body mass index; CDS, Care Dependency Scale
Values are presented as median * interquartile range or percentages

A malnutrition risk was found in 20.8% of the hospitalized patients and 30.9%
of the nursing home residents. The prevalence of malnutrition was 23.2% in
hospitals and 26.2% in nursing homes. There was a significant difference in
the malnutrition risk (P<0.001) and malnutrition prevalence (P=0.035) be-
tween hospitalized patients and nursing home residents.

Structural indicators of nutritional care

Data on the structural indicators of nutritional care from four hospitals had to
be excluded because of their contradictory answers. These institutions stated
having someone who audited the guideline for the prevention and treatment
of malnutrition, although they stated not having such a guideline. Thus, data
on the structural indicators were available from 14 hospitals and 18 nurs-
ing homes. As presented in Table 2, dietitians were employed in all hospitals
and in 83.3% of the nursing homes. The criteria for defining malnutrition were
available in 64.3% of the hospitals and 88.9% of the nursing homes. A guide-
line for the prevention and treatment of malnutrition existed in 57.1% of the
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hospitals and 44.4% of the nursing homes. Information brochures for patients,
residents, and relatives were available in 21.4% of the hospitals and 22.2%
of the nursing homes. The differences in the available structural indicators
between hospitals and nursing homes were not statistically significant.

Table 2: Availability of structural indicators of nutritional care on the institutional level in hospi-
tals and nursing homes

Structural indicators Hospitals Nursing homes P
(n=14) (n=18)
Guideline for prevention and treatment 8 (57.1) 8 (44.4) 0.476
Auditing of guideline 6 (42.9) 6 (33.3) 0.928
Advisory committee for malnutrition 8 (57.1) 13(72.2) 0.373
Updating of guideline 6 (42.9) 7 (38.9) 0.821
Criteria for determining malnutrition 9 (64.3) 16 (88.9) 0.195
Employment of dietitians 14 (100) 15 (83.3) 0.238
Refresher course for caregivers 13 (92.9) 13(72.2) 0.196
Information brochure 3(21.4) 4 (22.2) 1.0
Standard policy for handover 11 (78.6) 14 (77.8) 1.0

Values are presented as numbers (percentage)

Process indicators of nutritional care

Nursing homes conducted a general nutritional screening at admission in
93.4% of the residents, whereas hospitals screened 62.6% of the patients
(P<0.001). Table 3 presents the subgroup of patients/residents in which a
general nutritional screening had been conducted at admission. Results show
that this general nutritional screening focused mostly on weight measure-
ments and clinical view. Nutritional screening tools (e.g., Malnutrition Univer-
sal Screening Tool) were applied to 14.5% of the hospitalized patients and to
28.9% of the nursing homes residents, showing a significant difference be-
tween those two settings. Weight changes over time were measured in 18.2%
of the hospitalized patients and in 76.9% of the nursing home residents.

36



Structural and process indicators of nutritional care

Table 3: Indicators of nutritional status in hospitalized patients and nursing home residents
within a general nutritional screening (percentage)

Indicators Hospitals Nursing homes P
(n=1457) (n=1389)

Assessment of weight 88.5 99.2 <0.001
Use of nutritional screening tool 14.5 28.9 <0.001
Assessment of weight over time 18.2 76.9 <0.001
Use of clinical view 78.9 69.7 <0.001
Use of biochemical parameters 15.0 10.7 0.001
Other 7.4 8.4 0.353
Unknown 0.3 0.1 0.115

No information on the applied nutritional interventions was available from 275
(50.9%) malnourished hospitalized patients and 66 (16.9%) malnourished
nursing home residents. In those patients/residents with available information,
the most common nutritional interventions were the provision of 1 to 1.5 L/d
of fluid and oral nutritional support (Table 4). Malnourished nursing home resi-
dents were treated significantly more often with energy- and protein-enriched
diets and snacks and texture-modified diets than malnourished hospitalized
patients. Enteral and parenteral nutrition methods were applied more often in
hospitals than in nursing homes. Dietitians were consulted for 27.5% of the
malnourished hospitalized patients and 74.7% of the malnourished nursing
home residents, showing a significant difference between these two settings.

Table 4: Nutritional interventions and rate of consultation of dietitians in malnourished hospital-
ized patients and nursing home residents (percentage)

Nutritional interventions Hospitals Nursing homes P
(n=265) (n=324)

Dietitian consulted 275 74.7 <0.001
Energy- and protein-enriched diet 23.0 33.0 0.007
Energy-enriched snack 19.2 38.0 <0.001
Oral nutritional support 37.7 38.6 0.834
Enteral nutrition 10.9 4.3 0.002
Parenteral nutrition 20.0 2.2 <0.001
Texture-modified diet 14.3 27.8 <0.001
Fluid 1-1.5 L/d 44.2 54.9 0.009
No interventions owing to palliative policy 2.6 0.9 0.109
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There was also a significant difference in the number of nutritional interventions
(P<0.001) in malnourished hospitalized patients compared with nursing home
residents. In hospitals and nursing homes, 3.6% and 13.4% of malnourished
subjects, respectively, received no nutritional intervention at all (Figure 1).
The number of patients receiving more than four different nutritional interven-
tions was larger in the nursing homes than in the hospitals.

100% -

Sl mFour or more interventions
80% -
T0% - BThree interventions
60% -
50% -
40% - One intervention

mTwo interventions

30% A
20% -

10% - Mo Information regarding
interventions
0% T :

Haospitals (n=533) Mursing homes (n=387)

Mo intervention

Figure 1: Number of nutritional interventions (without consultation of dietitians) in malnourished
hospitalized patients and nursing home residents

DISCUSSION

This study, which is part of a large prevalence measurement, is one of the first
to provide a comprehensive insight into the structural and process indicators
of nutritional care in Austrian hospitals and nursing homes. The main result
was that nursing homes provided more structural indicators and performed
more nutritional screening than hospitals did. Nevertheless, the prevalence of
malnutrition was high in the two settings and not every malnourished patient/
resident received nutritional interventions, which shows the need for improve-
ments in nutritional care in Austria.

Structure of nutritional care

The differences between hospitals and nursing homes in the structural indica-
tors were, because of the small sample, not significant. Trends indicated that
a larger number of applied structural indicators of nutritional care are found
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in nursing homes than in hospitals. This trend is corroborated by a previous
study conducted in the Netherlands (9), but it has to be taken into considera-
tion that not every structural indicator is of equal importance and the respec-
tive influence of each indicator on the outcome parameter (e.g., prevalence
of malnutrition) is not known. Therefore, it is not permissible to automatically
conclude that nursing homes had better structures of nutritional care; it is only
possible to say that nursing homes applied more structural indicators than
hospitals did.

One of the most commonly applied indicators was the employment of dieti-
tians and the availability of predefined criteria for identifying malnutrition. In
a recently performed German study, predefined criteria for identifying mal-
nutrition also comprised one of the most often available indicators in nursing
homes (8). One structural indicator of particular interest concerned the use
of guidelines for nutritional care, which, in principle, is recommended for all
settings (1, 11). Several studies have reported trends for improvements in
nutritional therapy in intensive care units because of the use of protocols or
guidelines (20, 21). However, in this context, it has to be noted that the impact
of guidelines on nursing practice and on outcome parameters, for instance,
the prevalence of malnutrition, is complex and that there is only limited evi-
dence on their effect (18, 26). Guidelines for the prevention or treatment of
malnutrition were used in about 60% of the hospitals and about 50% of the
nursing homes. In comparison, a study by Valentini et al. (6) focusing on Ger-
man and Austrian nursing homes ascertained that 80% of the participating
nursing homes used guidelines, which is considerably higher than the results
of the present study. The difference between these results may be in the differ-
ent terminologies concerning guidelines, protocols, and standards in Austria
and Germany (27). The low use of guidelines in the Austrian hospitals and
nursing homes, found as a result of this study, can be explained in part by the
possible low awareness of national and international guidelines, but this has
to be investigated in another study.

Information brochures for patients, residents, and relatives emerged to be the
least available indicator, which are nevertheless recommended in the National
Expert Standard (13).
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Process of nutritional care

These structural indicators can influence the process of nutritional care (10).
According to standards for the screening and treatment of malnutrition, the
screening of all patients/residents at admission is strongly recommended (11,
12). In this study, a general nutritional screening at admission was applied in
most nursing home residents (93.4%) but in only two-thirds of the hospital-
ized patients (62.6%). This general screening mostly involved patients’ or resi-
dents’ weight measurement, but a more critical indicator for nutritional status
is weight change over time, which is often included in nutritional screening or
assessment tools (12, 13). Information about weight change was measured in
only 18.2% of the hospitalized patients and 76.9% of the nursing home resi-
dents. This difference has been corroborated by the Dutch study by Meijers
et al. (9), which also found that nursing homes documented weight changes
over time more often than hospitals. The short length of stay in hospitals might
be a possible explanation for the low rate of weight-change measurements.
Nutritional screening or assessment tools were used in fewer than 15% of the
hospitalized patients and fewer than 30% of the nursing home residents. In
contrast, a Dutch study showed considerably higher screening rates using a
screening tool (about 43%) in hospitals and in nursing homes (9).

There was a high rate of missing information on nutritional interventions in
malnourished patients/residents, especially in hospitals, which impeded the
interpretation of the results. It is not known if the patients/residents without in-
formation on interventions received interventions other than those mentioned
in the questionnaire, received no intervention, or if the interventions were per-
formed but not documented in the patient files.

Providing adequate oral nutrition (quality and quantity) should be the first
choice when treating malnutrition (11). Austrian hospitals and nursing homes
preferred the oral route of nutrition, e.g., oral nutritional supplements and en-
ergy- and protein-enriched diets and snacks, to enteral and parenteral nutri-
tion. When looking at the differences between hospitals and nursing homes,
Austrian hospitals, as expected, administered enteral and parenteral nutrition
significantly more often than nursing homes. This could be explained by the
fact that nursing home residents are usually referred to a hospital for enter-
al or parenteral nutrition. Nursing home residents were provided more often
with energy- and protein-enriched diets and snacks and with texture-modified
diets. According to the literature, dietitians are rarely consulted in cases of
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malnutrition or risk of malnutrition (8, 23, 28), although the involvement of die-
titians in nutritional therapy has been shown to improve the nutritional screen-
ing and nutritional intake of patients (16, 17). Dietitians were employed in all
hospitals and about 85% of the nursing homes; nevertheless, they did not
seem to be routinely involved in the process of nutritional therapy, because
fewer than 30% of the malnourished hospitalized patients and about 75% of
the malnourished nursing home residents were referred to dietitians. A pos-
sible explanation for this might be that the number of dietitians employed per
institution was not known or that in some institutions one dietitian alone is
responsible for a large number of patients. This can lead to the dietitian not
being able to attend to every malnourished patient/resident. Health care work-
ers’ lack of adequate nutritional knowledge might also contribute to this situ-
ation, because it is known from the literature that nurses are often not aware
of risk factors for malnutrition, such as recent weight loss (28). Thus, health
care workers’ knowledge and awareness should be heightened to realize the
importance of nutrition and the risks of malnutrition (1) and to enable them to
react adequately, for instance, by referring patients/residents at risk to dieti-
tians. Therefore, it is strongly recommended that additional training programs
for health care workers should be provided and nutritional education should
be included in the basic nursing education to a greater degree (2, 19, 28).

With regard to the limited available information on nutritional interventions,
the rate of malnourished patients who received nutritional interventions was
higher in hospitals than in nursing homes, which is confirmed by the results of
Meijers et al. (9).

In this study, there are some limitations that might have influenced the ob-
tained results. The measurement yielded data from only 8% of the hospitals
and 4% of the nursing homes in Austria, which does not provide a comprehen-
sive picture of the Austrian health care situation. Participation was voluntary
and the reason for an institution’s participation and the selection of the partici-
pating wards are unknown to the authors, which may be regarded as a pos-
sible selection bias. Another limitation is the fact that data on the structural in-
dicators of nutritional care from four hospitals had to be excluded, which might
have led to an overestimation of the rates of available structural indicators. To
avoid this in the future, the training program for the coordinators, especially on
the subject of structural indicators, will be improved. Furthermore, there were
missing values in the questionnaire about the kind of nutritional intervention.
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It is not ascertainable if those patients/residents received nutritional interven-
tions other than those that were mentioned, no intervention at all, or if the in-
terventions were performed but not documented in the patient files. To prevent
this in the future, the possible answers for this question will be modified.

For the nursing practice, implementing routine nutritional screening at admis-
sion is recommended, preferably by a nutritional screening tool. This can lead
to an appropriate documentation of nutritionally relevant parameters and to
an improvement of the availability of nutritional care plans (22), which are
necessary to ensure adequate and comprehensive nutritional interventions in
every patient/resident in need (14, 15). There are nutritional screening tools
available (e.g., the British Nutrition Screening Tool) that do not require any
calculation of the BMI or the percentage of recent weight loss and therefore
might facilitate screening in daily practice (29). The present study showed that
nutritional screening with a screening tool was not performed on a regular ba-
sis and that nutritional interventions were not provided to every malnourished
patient/resident. Therefore, the use of guidelines for prevention and treatment
is recommended for the two settings (1, 11), although there is still limited evi-
dence on their effect and only trends toward improvements in the adequacy of
nutritional performance are available (19-21).

The design of this study does not allow a comprehensive conclusion about the
relation among the structural, process, and outcome indicators of nutritional
care. More research is needed to determine which structural indicators con-
tribute to the degree of the process and outcome indicators of nutritional care.
Because of the identified differences between hospitals and nursing homes,
it would also be interesting to analyze whether differences in patients’ and
residents’ characteristics might lead to differences in the process indicators
(screening and intervention). In addition, it is deemed necessary to conduct
longitudinal analyses to investigate the changes in the structural and process
indicators of nutritional care and in the prevalence of malnutrition over time.
This study is going to be repeated annually, which will enable such longitudi-
nal comparisons in the future.

CONCLUSION

Austrian nursing homes fulfilled more structural indicators and performed nu-
tritional screening at admission more often than hospitals. Nevertheless, the
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prevalence of malnutrition was high in the two settings. This study increases
nutritional knowledge and shows the need for improvements in the structural
and process indicators of nutritional care in Austrian hospitals and nursing
homes.

ACKNOWLEDGMENTS

The authors thank all the participating institutions, including the patients and
residents.

43



Chapter 3

REFERENCES

1.

10.

1.

12.

13.

14.

15.

16.

44

Arvanitakis M, Beck A, Coppens P, De Man F, Elia M, Hebuterne X, Henry S, Kohl O, Lesourd
B, Lochs H, Pepersack T, Pichard C, Planas M, Schindler K, Schols J, Sobotka L, van Gos-
sum A. Nutrition in care homes and home care: how to implement adequate strategies (report
of the Brussels Forum (22-23 November 2007)). Clin Nutr 2008; 27: 481-488.

Norman K, Pichard C, Lochs H, Pirlich M. Prognostic impact of disease-related malnutrition.
Clin Nutr 2008; 27: 5-15.

Banks M, Bauer J, Graves N, Ash S. Malnutrition and pressure ulcer risk in adults in Australi-
an health care facilities. Nutrition 2010; 26: 896-901.

Russel CA. The impact of malnutrition on healthcare costs and economic considerations for
the use of oral nutritional supplements. Clin Nutr Suppl 2007; 2: 25-32.

Hiesmayr M, Schindler K, Pernicka E, Schuh C, Schoeniger-Hekele A, Bauer P, Laviano A,
Lovell AD, Mouhieddine M, Schuetz T, Schneider SM, Singer P, Pichard C, Howard P, Jon-
kers C, Grecu |, Ljungqvist O, the NutritionDay Audit Team. Decreased food intake is a risk
factor for mortality in hospitalised patients: the NutritionDay survey 2006. Clin Nutr 2009; 28:
484-491.

Valentini L, Schindler K, Schlaffer R, Bucher H, Mouhieddine M, Steininger K, Tripamer J,
Handschuh M, Schuh C, Volkert D, Lochs H, Sieber CC, Hiesmayr M. The first NutritionDay
in nursing homes: participation may improve malnutrition awareness. Clin Nutr 2009; 28:
109-116.

Stratton RJ, Green CJ, Elia M. Disease-related malnutrition: an evidence-based approach to
treatment. 1st ed. Cambridge: CABI Publishing; 2003.

Bartholomeyczik S, Reuther S, Luft L, van Nie N, Meijers J, Schols J, Halfens R. Prevalence
of malnutrition, interventions and quality indicators in German nursing homes - first results of
a nationwide pilot study. Gesundheitswesen 2010; 72: 868-874.

Meijers JMM, Halfens RJG, van Bokhorst-de van der Schueren MAE, Dassen T, Schols
JMGA. Malnutrition in Dutch health care: prevalence, prevention, treatment and quality indi-
cators. Nutrition 2009; 25: 512-519.

Donabedian A. Evaluating the quality of medical care. Milbank Mem Fund Q 1966; 44: 166-
206.

Council of Europe Committee of Ministers. Resolution ReAP on food and nutritional care in
hospitals. Stralbourg: Council of Europe; 2003.

Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines for nutrition screening
2002. Clin Nutr 2003; 22: 415-421.

Deutsches Netzwerk fiir Qualitatsentwicklung in der Pflege (DNQP). Expertenstandard Er-
nahrungsmanagement zur Sicherstellung und Férderung der oralen Erndhrung in der Pflege.
Osnabriick: Schriftenreihe des Deutschen Netzwerks fiir Qualitatsentwicklung in der Pflege;
2009.

Milne AC, Avenell A, Potter J. Meta-analysis: protein and energy supplementation in older
people. Ann Intern Med 2006; 144: 37-48.

Jie B, Jiang Z-M, Nolan MT, Efron DT, Zhu S-N, Yu K, Kondrup J. Impact of nutritional support
on clinical outcome in patients at nutritional risk: a multicenter, prospective cohort study in
Baltimore and Beijing teaching hospitals. Nutrition 2010; 26: 1088-1093.

Schindler K, Pernicka E, Laviano A, Howard P, Schiitz T, Bauer P, Grecu |, Jonkers C, Kon-
drup J, Ljungqvist O, Mouhieddine M, Pichard C, Singer P, Schneider S, Schuh C, Hiesmayr
M, the NutritionDay Audit Team. How nutritional risk is assessed and managed in European
hospitals: a survey of 21,007 patients’ findings from the 2007-2008 cross-sectional Nutrition-
Day survey. Clin Nutr 2010; 29: 552-559.



Structural and process indicators of nutritional care

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

20.

Rifenacht U, Rihlin M, Wegmann M, Imoberdorf R, Ballmer PE. Nutritional counseling im-
proves quality of life and nutrient intake in hospitalized undernourished patients. Nutrition
2010; 26: 53-60.

Brantley SL. Implementation of the enteral nutrition practice recommendations. Nutr Clin
Pract 2009; 24: 335-343.

Caccialanza R, Klersy C, Marinelli M, Cameletti B, Chiara B, Montagna E, Zugnoni M, Rava
ML, Curti C, Calvi M, Dionigi P. A 4-year survey of the activity of a malnutrition task force in an
Italian research hospital. Nutrition 2010; 26: 575-578.

Heyland DK, Cahill NE, Dhaliwal R, Sun X, Day AG, McClave SA. Impact of enteral fee-
ding protocols on enteral nutrition delivery: results of a multicenter observational study. JPEN
2010; 34: 675-684.

Doig GS, Simpson F, Finfer S, Delaney A, Davies AR, Mitchell I, Dobb G, for the Nutrition Gui-
delines Investigators of the ANZICS Clinical Trials Group. Effect of evidence-based feeding
guidelines on mortality of critically ill adults. JAMA 2008; 300: 2731-2741.

Rasmussen HH, Kondrup J, Staun M, Ladefoged K, Lindorff K, Jargensen LM, Jakobsen J,
Kristensen H, Wengler A. A method for implementation of nutritional therapy in hospitals. Clin
Nutr 2006; 25: 515-523.

Lamb CA, Parr J, Lamb EIM, Warren MD. Adult malnutrition screening, prevalence and ma-
nagement in a United Kingdom hospital: cross-sectional study. Br J Nutr 2009; 102: 571-575.
Tannen A, Schitz T, Dassen T, van Nie-Visser N, Meijers J, Halfens R. Malnutrition in German

nursing homes and hospitals - care dependency and nursing interventions. Aktuel Ernaehr
Med 2008; 33: 177-183.

Lohrmann C, Dijkstra A, Dassen T. Care dependency: testing the German version of the care
dependency scale in nursing homes and on geriatric wards. Scand J Caring Sci 2003; 17:
51-55.

Brouwers M, Stacey D, O'Connor A. Knowledge creation: synthesis, tools and products.
CMAJ 2010; 182: E68-72.

Bartholomeyczik S. Sinn und Unsinn von Pflegestandards. Heilberufe 2002; 5: 12-16.

Mowe M, Bosaeus |, Rasmussen HH, Kondrup J, Unossen M, Rothenberg E, Irtun &, The
Scandinavian Nutrition group. Insufficient nutritional knowledge among health care workers?
Clin Nutr 2008; 27: 196-202.

Mirmiran P, Hosseinpour-Niazi S, Mehrabani HH, Kavian F, Aziza F. Validity and reliability of a
nutrition screening tool in hospitalized patients. Nutrition 2011; 27: 647-652.

45






Chapter 4

Changes in nutritional status in nursing
home residents and associated factors
in nutritional status decline: a one-year
panel study

Silvia Bauer, Ruud JG Halfens, Christa Lohrmann

Submitted



Chapter 4

48



Changes in nutritional status in nursing home residents

ABSTRACT

Background & Aims: The maintenance of good nutritional status is important
for nursing home residents. Therefore risk factors for a decline in nutritional
status must be known in order to enable early prevention. This study aims to
describe changes in nutritional status of nursing home residents over a pe-
riod of one year and to identify factors associated with a decline in nutritional
status.

Methods: This panel study involving 157 residents was performed in three
purposively selected nursing homes. A standardized and tested questionnaire
was used for data collection at baseline and after one year.

Results: The comparison between baseline and one year later showed
that the nutritional status of 22.8% of the residents declined and in 6.5%
of the cases it improved. BMI and changes in BMI were significantly differ-
ent between residents with stable/improved and declined nutritional status.
The multivariate logistic regression analysis showed that care dependency
(OR 0.965), length of stay (OR 1.197), changes in BMI (OR 0.532) and malnu-
trition risk at baseline (OR 5.307) were significantly associated with a decline
in nutritional status.

Conclusions: This study showed that being at risk of malnutrition at baseline
is the most important risk factor for a decline in nutritional status. Therefore
health care professionals should identify malnutrition risk and take action as
early as possible. Furthermore, emphasis on malnutrition in basic and further
education is highly recommended, which may ensure the better and earlier
identification of nursing home residents at risk and thus contribute to maintain-
ing good nutritional status.

Keywords: Nutritional status, malnutrition, changes, decline, associated fac-
tors, nursing home
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INTRODUCTION

Good nutritional status is fundamental for healthy aging (1). Nevertheless,
malnutrition is a prevalent phenomenon especially in older multimorbid people
living in nursing homes (2). In several international publications, malnutrition
was found to occur in up to 85% of nursing home residents (3, 4). It is often
called a ‘geriatric syndrome’, having multiple causes and requiring a multi-
factorial approach (5). Malnutrition is associated with several serious conse-
quences, like increased morbidity and mortality; higher risk of complications,
like pressure ulcers or infections; reduced quality of life, prolonged hospital
stays, and increased health care costs (1, 6-8). Freijer et al. (7) found that the
total additional costs of managing malnutrition in Dutch nursing homes in 2011
were € 453 million.

In order to avoid the extensive consequences of malnutrition, nursing home
residents should maintain good nutritional status (9). In order to do so, risk
factors for the incidence of malnutrition risk and malnutrition itself need to be
identified at an early stage (1, 2, 8). To accomplish this, health care staff must
be aware of the course of nutritional status and of the different factors contrib-
uting to a decline in nutritional status in nursing home residents. This would
allow early identification of groups in need of special attention. If the identifica-
tion is followed by adequate nutritional intervention, it could potentially con-
tribute to the conservation of muscle function and strength and herewith to the
maintenance of independence, quality of life and possibly prolonged survival
(10). In the international literature, several cross-sectional studies have identi-
fied risk factors for malnutrition in nursing home residents, including higher
age, being female, having certain diseases (like dementia and cancer) and
being care dependent (11, 12). Nevertheless, there is a lack of panel stud-
ies focusing on changes in nutritional status and associated factors related
to a decline in nutritional status in nursing home residents. This knowledge
would support the planning of early-stage prevention strategies to lower the
incidence of malnutrition.

The objective of this study is to address the following research questions:

How does nutritional status change in nursing home residents over a period
of one year?
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What factors are associated with a decline in nutritional status in nursing home
residents over a period of one year?

MATERIALS AND METHODS

Design

We conducted a secondary data analysis of the International Prevalence
Measurement of Care Problems (LPZ Landelijke Prevalentiemeting Zorgprob-
lemen) in Austria. This measurement is an annual multicenter cross-sectional
survey in which data on pressure ulcers, incontinence, malnutrition, intertrigo,
falls and restraints in different health care institutions are collected on one
day. The design of this study had been previously described in depth (13). The
present study was a panel study focusing on malnutrition data collected from
2009 to 2013 in nursing homes.

Setting and sample

All Austrian hospitals and nursing homes identified through an Austrian gov-
ernmental database (14) were invited yearly via post and e-mail to participate
in the International Prevalence Measurement of Care Problems. To be consid-
ered for this panel study, nursing homes had to take part in the measurement
for at least four years. Data from three purposively sampled nursing homes
were used in which two of them participated in the measurement from 2010
to 2013 and one from 2009 to 2013. Date of birth, date of admission and sex
were checked for all nursing home residents in order to find out which had par-
ticipated in the measurement more than once. For this panel study, residents
were selected who had taken part in the measurement two years in a row
(e.g. 2010 and 2011 or 2011 and 2012) and for whom complete data on body
weight and height as well as on weight loss were available.

Instrument and data collection

Data were collected using a standardized and tested questionnaire. The
original Dutch questionnaire, which was developed by consulting experts and
based on the relevant literature, was translated to German by professional
translators and back translated and double-checked for nhomenclature and
cultural differences (13). The questionnaire measures at three levels: institu-
tion, ward and patient. For this analysis, only patient level data were used.
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Among them, sex, age, BMI (Body Mass Index), kind of diseases (accord-
ing to the International Classification of Diseases, 10th Revision) and care
dependency (using the Care Dependency Scale (CDS)) were assessed. The
CDS consists of 15 items which are assessed by a 5-point Likert scale. Sum
scores range from 15 to 75, with a low score indicating high care dependency
(15). Body weight was measured while residents wore light clothing and no
shoes. If height could not be measured owing to the residents’ immobility, it
was calculated based on the knee height and the length of the forearm or
demi-span. In addition, unintentional weight loss and the amount of nutritional
intake were recorded.

Nutritional status was operationalized according to the definition of Meijers
et al. (16). Residents were assessed as malnourished when meeting one or
more of the following criteria:

- BMI £18.5 kg/m? in patients 18 to 64 years old or a BMI <20 kg/m? in
those 65 years or older,

- unintentional weight loss (>6 kg in the previous six months or >3 kg in
the previous month) and/or

- no nutritional intake for three days or a decreased intake for more than
a week combined with a BMI of 18.5 to 20 kg/m? in patients 18 to 64
years old or 20 to 23.9 kg/m? in those 65 years or older.

Residents were defined as being at risk of malnutrition when one or more of
the following criteria were met:

- BMI of 21 to 23.9 kg/m? and/or
- not having eaten or having hardly eaten for three days or not having
eaten normally for longer than one week.

These definitions were based on literature and the opinion of malnutrition ex-
perts and were tested for good face- and criterion validity (16). Stable nu-
tritional status was defined as remaining either normally nourished, at risk
of malnutrition or malnourished. Improved nutritional status was defined as
either a change from malnutrition to malnutrition risk, from malnutrition risk to
normally nourished or from malnutrition to normally nourished. Declined nu-
tritional status was defined as either a change from normal nutritional status
to malnutrition risk, from malnutrition risk to malnutrition or from normal nutri-
tional status to malnutrition.
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Each participating institution appointed a study coordinator who was trained
by the researchers and provided with training material to ensure correct com-
pletion of the questionnaire. Data collection was performed by a team of two
nurses (one from the ward and one from another ward) who were trained by
the study coordinator. If there were disagreements, the nurse from the other
ward made the final decision in order to ensure objectivity. Data were col-
lected with a printed questionnaire by directly examining the resident on one
day in April each year and afterwards were entered into an online program.

Data collection procedures and instruments did not change over the years
and are comparable.

Ethical statement

Written informed consent was acquired from each participating resident or
their legal representative. Ethical approval from the ethics committee of the
Medical University of Graz was obtained.

Statistical considerations

Statistical analyses were performed with IBM SPSS version 22.0 (IBM, Ar-
monk, NY, USA). Separate data files of the individual measurements were
combined into one single file. Differences in sample characteristics between
TO (baseline) and T1 (one year later) were analyzed using Wilcoxon signed-
rank test for metric variables and McNemar test for categorical variables. The
comparison of resident characteristics between stable/improved and declined
nutritional status was analyzed using Mann-Whitney-U test for non-parametric
variables, unpaired t-test for parametric variables and Chi? test for categori-
cal variables. Univariate logistic regression analysis was performed with sta-
ble/improved or declined nutritional status as the dependent variable. Prior
to analysis, data were assessed for congruence with logistic regression as-
sumption. After the univariate logistic regression, the independent variables
were checked for possible multicollinearity. Finally, a stepwise backward mul-
tivariate logistic regression analysis was performed with variables fulfilling the
assumptions and with p <0.200 (results from the univariate analysis). Odds-
ratios with 95% confidence intervals were calculated and Hosmer-Lemeshow
goodness of fit test was used to indicate the fit of the final model. P values
were based on two-sided tests and values lower than 0.05 were considered
statistically significant.
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RESULTS

Sample characteristics

Of the 157 nursing home residents assessed, 83.4% were female, mean age
at TO was 83.9 years and mean length of stay at TO was 2.1 years. The most
prevalent diseases were cardiovascular diseases, dementia and motor dis-
eases at both data collection points. Nursing home residents were significant-
ly more care dependent, had a lower BMI and significantly more comorbidities
at T1 compared to TO (Table 1).

Table 1: Sample characteristics at baseline (T0) and one year later (T1)

T0 T1 p?
(N=157) (N=157)

CDS (sum score) 36.0 (25.0-52.0) 29.0 (18.0-43.0) 0.000
BMI (kg/m?) 25.0 (21.5-27.7) 24.3 (21.1-27.7) 0.020
Comorbidities (n) 4.0 (3.0-5.0) 5.0 (4.0-6.0) 0.001
Cardiovascular 73.9 73.2 1.000
diseases (%)

Dementia (%) 73.9 75.2 0.754
Motor diseases (%) 48.4 471 0.864
Diseases of the eye 325 40.8 0.015
and ear (%)

Kidney diseases (%) 30.6 33.1 0.571

Data are presented as median [25th-75th] or percentages.

CDS Care Dependency Scale was used for the measurement of care dependency. Sum scores
range from 15 to 75, with a low score indicating high care dependency.

BMI Body Mass Index

a p values according to Wilcoxon signed-rank test or McNemar test

Nutritional status

At TO, 26.1% of the residents were at risk of malnutrition and 21.7% were mal-
nourished. At T1, 24.2% had a risk of malnutrition and 25.5% were malnour-
ished. For further analysis, the 34 malnourished residents (21.7%) at TO were
excluded because their nutritional status could not decline further. A compari-
son between baseline and one year later showed that the nutritional status of
70.7% of the residents remained stable, 6.5% of the residents improved and
22.8% declined. Stable and improved nutritional status were combined for
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further analysis, because only factors associated with a decline in nutritional
status were of interest.

Comparison of sample characteristics and stable/improved and
declined nutritional status

There was a significant difference between residents with stable/improved
and declined nutritional status with regard to BMI, meaning that residents with
a stable/improved nutritional status had a significantly higher BMI than resi-
dents with a declined nutritional status. In addition, residents with a declined
nutritional status had a significantly greater change in BMI than residents with
a stable/improved nutritional status. The percentage of residents with a de-
clined nutritional status was higher in residents at risk of malnutrition than resi-
dents with a normal nutritional status. Furthermore, residents with a declined
nutritional status had a lower CDS sum score, meaning that they were more
care dependent. However, these results were not significant (Table 2).

Univariate and multivariate logistic regression analysis

In the univariate analysis length of stay, care dependency, nutritional status
at TO, BMI and changes in BMI had a p<0.200 and were later included in
the multivariate analysis (Table 3). BMI had to be excluded because of multi-
collinearity. In the multivariate analysis, the Hosmer-Lemeshow test demon-
strated a reasonably good fit of the model (6.161) and the overall explained
variables were 83.7%. All included variables were significant. Length of stay
and nutritional status at TO were risk factors. With each additional year in the
nursing home, the risk of a decline in nutritional status increased (OR 1.197).
Residents at risk for malnutrition at baseline had a 5.307 times higher risk of
a decline in nutritional status than residents with a normal nutritional status.
Care dependency was a protecting factor, meaning that the higher the CDS
sum score (indicating lower care dependency) the lower the risk of a decline
in nutritional status (OR .965). Changes in BMI was also a predicting factor,
meaning that the less BMI decreased and the more BMI increased, the lower
the risk of a decline in nutritional status (OR .532) (Table 4).
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Table 2: Comparison of sample characteristics and stable/improved and declined nutritional

status
Stable/improved Declined nutritional p?
nutritional status status
(N=95) (N=28)

Female (%) 81.0 19.0 0.656
Male (%) 76.5 23.5
Age (years) 86 (79.0-89.0) 85.5 (77.0-90.0) 0.918
Length of stay (years) 1.0 (1.0-2.0) 1.5 (1.0-3.0) 0.097
CDS (sum score) 38.0 (26.0-54.0) 30.5 (20.0-49.0) 0.117
Changes of CDS between TO -3.0 (-11.0-.0.0) -2.5(-11.0-0.0) 0.666
and T1 (sum score)
Normal nutritional status (%) 81.7 18.3 0.094
Malnutrition risk (%) 68.3 31.7
BMI (kg/m?) 26.4 (23.4-29.5) 24.9 (22.2-25.5) 0.002
Changes in BMI between TO -0.24 (£ 2.2) -2.5 (£ 2.2) 0.000
and T1 (kg/m?)
Comorbidities (n) 4.0 (3.0-6.0) 4.5 (3.0-6.0) 0.377
Changes in comorbidities 0.0 (-1.0-1.0) 1.0 (0-2.0) 0.275

between TO and T1 (n)

Data are presented as median [25th-75th], mean (+ SD), counts or percentages.

CDS Care Dependency Scale was used for the measurement of care dependency. Sum scores
range from 15 to 75, with a low score indicating high care dependency.

BMI Body Mass Index

TO Baseline

T1 One year later

a p values according to Mann-Whitney-U test for non-parametric variables, unpaired t-test for
parametric variables or Chi? test for categorical variables
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Table 3: Univariate logistic regression with stable/improved or declined nutritional status as the

dependent variable (N=123)

OR

Sex? 0.765
Age (years) 1.003
Length of stay (years) 1.119
CDS (sum score) 0.980
Changes of CDS (sum 0.976
score)

Nutritional status at TOP 2.074
BMI (kg/m?) 0.803
Changes in BMI (kg/m?) 0.638
Comorbidities (n) 1.065
Changes in comorbidities (n) 1.188

95% ClI

0.235-2.492
0.953-1.055
0.981-1.276
0.954-1.007
0.938-1.015

0.874-4.919
0.696-0.928
0.510-0.798
0.851-1.334
0.884-1.597

0.098
0.003
0.000
0.582
0.253

OR Odds Ratio
ClI Confidence Interval

CDS Care Dependency Scale was used for the measurement of care dependency. Sum scores
range from 15 to 75, with a low score indicating high care dependency.

TO Baseline

BMI Body Mass Index

a2 Female as reference category

> Normal nutritional status as reference category

Table 4: Multivariate logistic regression with stable/improved or declined nutritional status as the

dependent variable (N=123)

OR 95% CI
CDS (sum score 0.965 0.933-0.998
Changes in BMI (kg/m?) 0.532 0.404-0.701
Length of stay (years) 1.197 1.029-1.394
Nutritional status at TO? 5.307 1.710-16.468

R2 Cox & Snell .262 R? Nagelkerke .398 Hosmer-Lemeshow test Chi? 6.161; df=8; p=0.629

OR Odds Ratio
CI Confidence Interval

CDS Care Dependency Scale was used for the measurement of care dependency. Sum scores
range from 15 to 75, with a low score indicating high care dependency.

BMI Body Mass Index
TO Baseline
a Normal nutritional status as reference category
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DISCUSSION

This was one of the first studies to analyze changes in nutritional status and
factors contributing to a decline in nutritional status in nursing home residents
over a period of one year. One of the main results was that nutritional status
declined in 22.8% of the nursing home residents over a period of one year.
Factors associated with this decline were care dependency, changes in BMI,
length of stay and being at risk of malnutrition at TO.

One study from Japan also analyzed factors associated with a decline in nu-
tritional status measured by the Mini Nutrition Assessment-Short Form in 392
nursing home residents and found an increase in malnutrition from 19.9% to
37.2% and a decrease in malnutrition risk from 60.2% to 49.2% (9). These re-
sults are higher than those found in our study, which may be explained by the
longer investigation period (2 years) in the study by Izawa et al. (9) Therein,
66.3% maintained their status, 6.1% improved and 27.6% declined (9), which
is only slightly different from the results in our study.

One of the most interesting results of our study is that risk of malnutrition at
TO emerged as being the most important risk factor for a decline in nutritional
status after one year. This underlines the importance of protecting nursing
home residents from approaching even the risk of malnutrition, because once
nutritional status starts to decline, a vicious cycle begins, from which it is hard
to escape (1). This can also be seen in the fact that nutritional status im-
proved in only 6.5% of the residents. Nurse professionals play an important
role here, because of their constant presence and close contact to residents
(1). Nevertheless, it is known from the international literature that nurses have
insufficient knowledge of risk factors in particular (1, 17) and do not consider
nutritional care to be an important task (17). This contributes to ignorance
and non-detection of surrounding nutritional problems especially early signs
of malnutrition risk (2, 17). Health care professionals tend to overestimate the
nutritional status of nursing home residents which often leads to residents
who have only minor eating problems not being referred to other specialists
(18, 19). The early identification of residents at risk of malnutrition would also
contribute to cost savings (1, 7). As a response to this, the Council of Europe
and several international studies have argued that health care professionals
in nursing homes need to be better educated on malnutrition (1, 2, 20).
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Our study has shown that the less care dependent the resident, the lower the
risk of a decline in nutritional status. In addition, it was found that residents
with declined nutritional status had a lower CDS sum score, meaning that they
were more care dependent than residents with stable/improved nutritional sta-
tus, although these results were not significant. In their multivariate analysis,
Izawa et al. (9) also found that having the lowest basic ADL (Activities of Daily
Living) status was associated with a decline in nutritional status. It is already
known from the literature that nutritional factors and ADL functions or care
dependency, however they are called, influence each other (21) and that the
deterioration of functional status is associated with a worse nutritional status
(21, 22). Nevertheless, the exact causal relationship remains controversial
(9). This makes it important to also promote independence and facilitate indi-
vidual resources in nursing home residents (23), because this may also influ-
ence nutritional status.

It was not surprising that BMI and changes in BMI were also found to be
significantly associated factors in a decline in nutritional status particularly
because BMI was included in the operationalization of malnutrition. Cereda
et al. (24) also found that malnutrition risk was associated with lower BMI.
Nevertheless, the international literature discusses the fact that BMI does not
indicate age-related changes in body composition and that it is therefore not
the most appropriate predictor of morbidity and mortality in the elderly (10,
25). Nevertheless, BMI continues to be used in clinical practice as an indicator
for nutritional status because of its easy use and application (4).

It is already known from the literature that malnutrition leads to prolonged
hospital stays (8, 24) and that the length of nursing home stay is associated
with increased malnutrition risk (11, 26). The results of the present study found
that with each year the resident stays in the nursing home, the risk of a decline
in nutritional status increased by 1.197 times. This may be explained by the
fact that the longer the residents stay in the nursing home, the older, the more
multimorbid and the more care dependent they become.

This study underlines the fact that a decline in nutritional status is influenced
by several factors, making it a complex problem. Therefore it is recommended
that nutritional status assessment methods for nursing homes address the
multifactorial problem of malnutrition including dietary factors, care depend-
ency, environment, oral health as well as general and anthropometric factors
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(10). It may be that the general condition of nursing home residents is more
predictive of the outcome than a single tool because the multicausal nature
of malnutrition is so complex (10, 25). This is especially true for elderly nurs-
ing home residents, where nutritional screening tools do not perform well and
a comprehensive geriatric assessment after initial screening is necessary to
obtain more information on underlying causes of malnutrition (10).

One of the limitations of this study is the low sample size and the data col-
lection period of only one year. It was not possible to make comparisons over
more than one year because the sample size would then have been even
lower. The sample consisted of 3 purposively selected nursing homes that
participated in a quality improvement project (International Prevalence Meas-
urement of Care Problems). This may have resulted in an underestimation
of the prevalence rates, since it is known from the literature that participation
in quality improvement projects in nursing homes leads to decreased preva-
lence rates of malnutrition (27). This may also explain the greater increase
in malnourished residents and number of residents with declined nutritional
status in the Izawa et al. (9) study compared to our study.

One of the strengths of our study is that its consistent use of the same method-
ology and investigation of the same residents enabled a longitudinal compari-
son over time. This study allowed factors to be identified that were associated
with a decline in nutritional status before nutritional problems appeared and
became worse. Identification of these residents would allow for appropriate
nutritional management in conjunction with comprehensive geriatric assess-
ment (10, 28). Furthermore, this study is one of the first to identify that of all
the risk factors, malnutrition risk is the most predictive for nursing home resi-
dents becoming malnourished and that this risk factor is even more important
than well-known ones like care dependency or length of stay (11, 12).

Further research should investigate the factors that contribute to a decline in
nutritional status; namely from nursing home admission to several years in
using a larger sample. Preventing malnutrition is a great challenge (29) and it
is important to actively support and promote good nutritional status and avoid
waiting for the first signs of malnutrition to appear. Therefore it is highly rec-
ommended to emphasize malnutrition in basic and further nursing education,
which may contribute to the better and earlier identification of nursing home
residents at risk. The relationship between malnutrition risk and care depend-
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ency highlights the need to sensitize nursing personnel to nutritional prob-
lems, especially in functionally impaired residents, to initiate early intervention
and thus, avoid further nutritional and functional deterioration (30).
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ABSTRACT

Introduction: Malnutrition is an internationally prevalent healthcare phenom-
enon in nursing home residents entailing serious consequences for those who
are affected. Lack of knowledge among nursing staff is often discussed as
a reason for deficits in nutritional practice. For this reason, a valid and reli-
able tool is necessary to assess knowledge of malnutrition (KoM) care. The
objective of this study was to develop and psychometrically evaluate a ques-
tionnaire aimed at assessing the KoM care among nursing staff in Austrian
nursing homes.

Methods: This study follows a psychometric methodological design. The di-
mensions and items of the questionnaire were derived from a literature re-
view. The content validity was evaluated using a Delphi technique with eight
international experts in the field of malnutrition. Item validity in terms of distri-
bution of response alternatives, item difficulty and discrimination index, con-
struct validity in terms of a comparison between predefined known groups and
internal consistency using Kuder-Richardson 20 were analysed in a sample of
1152 registered nurses/nurse aides from 66 Austrian nursing homes.

Results: The Knowledge of Malnutrition-Geriatric (KoM-G) questionnaire
consists of 20 items with six answer options including ‘I don’t know’ with es-
tablished content validity. The quality of response alternatives ranged from
0.3 to 96.9%. The item difficulty of the total questionnaire was 59.3% and the
discrimination index was 0.37, whereas one item had a discrimination index
below 0.20 and was therefore deleted. Significant differences in percentage of
correct answers between registered nurses and nurse aides, nursing staff with
training in nutrition and without as well as between nursing staff with positive
attitudes towards nutritional care and neutral or negative attitudes were found.
The Kuder-Richardson 20 was 0.69.

Conclusion: The KoM-G shows acceptable psychometric properties cover-
ing a wide range of items regarding malnutrition and can be applied in nursing
home practice, education and research.

Keywords: development, psychometric evaluation, questionnaire, malnutri-
tion, knowledge, nursing staff, nursing home
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INTRODUCTION

‘Malnutrition is a state of nutrition in which a deficiency or excess (or imbal-
ance) of energy, protein and other nutrients causes measureable adverse ef-
fects on tissue/body function (shape, size and composition) and function, and
clinical outcome’ (1). Older people living in nursing homes who are suffering
from comorbidities are especially at risk of malnutrition (2-4). Bell et al. (5)
found in their systematic review that according to the Mini-Nutritional Assess-
ment (MNA) up to 71% of nursing home residents are malnourished. Results
from a recently performed Austrian study indicated that the prevalence of mal-
nutrition in Austrian nursing homes was 26.2% (6). Adequate prevention, in
terms of routine screening and assessment, and subsequent timely treatment
for malnutrition are necessary (4) in order to avoid serious consequences
such as increased mortality, and complications such as pressure ulcers and
reduced quality of life (7-9).

Despite the high prevalence rates and importance of proper prevention and
treatment for malnutrition, there is evidence in the international literature that
the quality of malnutrition care in nursing homes is insufficient (4). Interna-
tional studies of nursing homes found that validated nutritional screening tools
were used infrequently (6, 10) leading to poor recognition of malnutrition in
residents (4, 11, 12). Furthermore, the literature shows enormous deficits in
nutritional interventions with both residents at risk of malnutrition and mal-
nourished residents (3, 6, 10).

Many factors can influence the quality of malnutrition care in nursing practice.
Donabedian’s model showed that the structure of a setting (e.g. knowledge
of nursing staff) can influence the process (e.g. routine nutritional screening),
which in turn has an impact on the outcomes of residents or patients (e.g.
prevalence of malnutrition) in this institution (13). In the international litera-
ture, inadequate knowledge, insufficient interest and attitudes as well as badly
defined responsibilities among nursing staff are seen as the main barriers on
structural level to adequate nutritional practice (14-16).

In order to improve nursing practice, it is necessary to better understand the
current malnutrition knowledge of nursing staff. A considerable number of
studies on nursing staff knowledge have been undertaken, but most of these
studies were conducted in acute care settings (15, 17, 18). Studies on nurs-
ing staff knowledge in nursing homes are rare. Stanek et al. (19) developed a
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questionnaire by consulting a teaching guide on nutrition and pilot tested this
questionnaire with 16 staff nurses. The final questionnaire was validated by
two dieticians and the director of a nursing faculty. A Cronbach’s alpha of 0.52
was found. In their survey, they examined 71 directors and 24 staff nurses of
long-term care facilities and found that only 45% felt confident in answering
nutritional-related questions from the older residents. Crogan et al. (20) used
a questionnaire which was developed and subsequent content validated by
three nurses and three dieticians. Four nurses ensured clarity, readability and
relevance, and Cronbach’s alpha was 0.52. They applied the questionnaire to
44 nurses (registered nurses and licensed practical nurses) in nursing homes
and found that they had difficulties with the screening of nutritional status and
calculating energy requirements. Twenty per cent of the respondents knew
that nutritional intake is an important indicator for nutritional status and Ii-
censed practical nurses scored significantly lower on the whole questionnaire
than registered nurses (20). Beattie et al. (16) used a questionnaire which was
based on the questionnaires developed by Crogan et al. (20) and Stanek et al.
(19). They explored knowledge of 30 nurses and found deficits in knowledge
above all regarding food and nutrients requirements in older residents (16).

These studies in nursing homes provide some insight into knowledge deficits
but were performed with low sample sizes and mixed samples consisting of
nursing staff and directors of nursing facilities. The tools used to assess nurs-
ing staff knowledge were neither developed systematically nor were compre-
hensively psychometrically evaluated. For this reason, a valid and reliable
tool is necessary to adequately assess nursing staff knowledge of malnutrition
(KoM) care. These results may in the future enable tailored nutritional educa-
tion which may improve malnutrition care in the long run.

The aim of this study was to develop and to psychometrically evaluate a ques-
tionnaire to assess KoM care among nursing staff in Austrian nursing homes.

METHODS

Design

This study follows a psychometric methodological design (21).
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Instrument development

The development consisted of three steps based on methodological literature
(21, 22) as well as the development process carried out by Beeckman et al.
(23) for developing a questionnaire to measure knowledge of pressure ulcer
prevention.

1. Development of the dimensions of the questionnaire
2. Development of the items of the questionnaire
3. Psychometric evaluation of the questionnaire

An outline of the steps including the results is provided in Figure 1.

Development of the dimensions of the questionnaire. A literature review was
performed with the aim of finding and evaluating currently used question-
naires to assess malnutrition knowledge among nursing staff. A further aim
was that of identifying guidelines and standards and subsequently important
themes and topics which were relevant for malnutrition care in nursing home
residents. The filtered out dimensions were reviewed by a panel of eight in-
ternational malnutrition experts using a Delphi technique. Experts for the pur-
pose of this study were purposively sampled in order to ensure heterogene-
ity in disciplines and functions and with the aim of gaining a comprehensive
overview. It was predefined that those experts would have more than 5 years
of experience with malnutrition in nursing homes. Finally, three of the eight ex-
perts were experienced registered nurses in long-term care and malnutrition
researchers. The other experts were a dietician in long-term care also work-
ing in nursing education; a registered nurse and initiator of different additional
trainings for registered nurses; a medical doctor in long-term care and a well-
known researcher in the field of malnutrition; an experienced dietician in long-
term care and a nursing researcher with extensive experience in malnutrition
research. These experts originated from Austria, the Netherlands and Germa-
ny. They were asked to evaluate the relevance of the dimensions on a 4-point
Likert scale (1=not relevant, 2=somewhat relevant, 3=quite relevant, 4=highly
relevant). In addition, they had the chance to offer additional comments and
remarks. The ltem-Content Validity Index (I-CVI) was used to evaluate the
agreement among the experts on the relevance of each dimension, and the
Scale-Content Validity Index average (S-CVI/Ave) was used to evaluate the
agreement among the experts on the relevance of the whole scale. The I-CVI
was calculated by the number of experts who gave a rating of 3 or 4, divided
by the total number of experts. The S-CVI/Ave was calculated by averaging
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Development of the dimensions of the questionnaire

Based on literature review L Identification of 6 dimensions

Agreement on 5 dimensions:

-Etiology and consequences of malnutrition
-Screening and assessment of nutritional
status

-Planning interventions

-Possible interventions for improving
nutritional intake

-Enteral and parenteral nutrition

Assessment of content validity (by 8
international malnutrition experts)
using a Delphi technique

v

I-CVI (per dimension) was between 0.88
and 1.0; S-CVI/Ave was 0.93.

Development of the items of the questionnaire

Based on five dimensions &

. ) Identification of 27 items
literature review

Agreement on 20 items with 6 answer
possibilities

Assessment of content validity (by 8
international malnutrition experts)
using a Delphi technique with two

vy

rounds
Final I-CVI was between 0.75 and 1.0;
S-CVI/Ave was 0.91.
| Psychometric evaluation of the questionnaire
| Item validity Distribution of response alternatives ranged

from 0.3% to 96.9%. Mean item difficulty
was 59.3% ranging from 26.1% to 87.2%.
Mean discrimination index was 0.37 ranging
from 0.09 to 0.57.

Deletion of item 18

Significant differences in knowledge
between registered nurses and nurse aides,
nursing staff with training in nutrition and
without and nursing staff with positive
attitudes and with neutral/negative attitudes
towards nutritional care.

Construct validity

Kuder-Richardson 20 was 0.69.

.

Internal consistency

I-CVI Item-Content Validity Index; S-CVI/Ave Scale-Content Validity Index/Average

Figure 1: Outline of the development and psychometric evaluation of the Knowledge of
Malnutrition-Geriatric (KoM-G) questionnaire
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the I-CVIs. An I-CVI higher than 0.78 and an S-CVI/Ave higher than 0.90 were
judged to be acceptable (24).

Development of the items of the questionnaire. The items of the questionnaire
were developed based on the results of the first Delphi round and the litera-
ture review. The same expert panel as in the first step was asked to evaluate
whether the items are relevant, comprehensible and accurate on a 4-point
Likert scale (1=not relevant, 2=somewhat relevant, 3=quite relevant, 4=highly
relevant). In addition, they had the chance to provide additional comments
and remarks. Again, an I-CVI higher than 0.78 and an S-CVI/Ave higher than
0.90 were judged to be acceptable (24).

Psychometric evaluation of the questionnaire. The psychometric evaluation
of the questionnaire consists of the assessment of different aspects of valid-
ity and reliability. The item validity was analysed in terms of distribution of
response alternatives, item difficulty and discrimination index. The distribution
of response alternatives shows the rate of respondents selecting each an-
swer option. According to Labeau et al. (25), who developed a questionnaire
to measure knowledge on evidence-based guidelines among critical care
nurses, values of response alternatives should be between 0.1 and 99.9%.
The item difficulty refers to the percentage of respondents who provide a cor-
rect answer among all respondents. If an item was correctly answered by
more than 90%, it was considered to be too easy, and if an item was correctly
answered by less than 10%, it was considered to be too difficult (26). The
discrimination index refers to the ability of an individual item to discriminate
between those who do well on the questionnaire and those who do not well.
It was analysed by calculating the percentage of correct answers in the best
group (upper 30%) minus the percentage of correct answers in the worst group
(lower 30%) of respondents. Values above 0.20 constitute the minimum and
values above 0.40 are desirable (22, 26). The construct validity was analysed
and refers to whether a tool measures the construct that it intends to measure
(27). To evaluate construct validity, a comparison of knowledge between pre-
defined groups (known groups technique) was performed (22, 28). Based on
the authors’ hypotheses, different groups were predefined: registered nurses
vs. nurse aides, nursing staff with more than 5 years of nursing experience
vs. nursing staff with less than 5 years of nursing experience, nursing staff
with additional training in nutrition vs. nursing staff without additional training
in nutrition and nursing staff with positive attitudes towards nutritional care
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vs. nursing staff with neutral or negative attitudes towards nutritional care.
Training was defined as being advanced and lasting at least 2 hours. The at-
titudes towards nutritional care were measured using the German version of
the Staff Attitude to Nutritional Nursing Care-Geriatric (SANN-G) Scale (29).
The English version of the SANN-G was forward and back translated into Ger-
man by two independent translators. Afterwards, both English versions were
compared, but only minor differences with regard to language were found
along with no impact on the meaning of the items. The scale comprises 18
items representing five subscales: norms, habits, assessment, intervention
and individualisation. All items are scored on a 5-point Likert scale culminat-
ing in maximum of 90 points and minimum of 18 points with higher scores
indicating more positive attitudes. Sum scores are classified as <53 points
indicating negative attitudes, 54-71 points indicating neutral attitudes and =72
points indicating positive attitudes (29). The reliability was analysed in terms
of internal consistency with calculating Kuder-Richardson 20 in which values
between 0.70 and 0.90 were considered achievable (22, 27).

Setting and data collection

The psychometric evaluation of the questionnaire was performed between
November 2012 and February 2013 in a convenience sample of 66 Aus-
trian nursing homes. The ethical approval from the ethics committee of the
Medical University of Graz was obtained. The nursing and ward directors of
the participating nursing homes were fully informed about the study and its
procedure by the primary investigator. The primary investigator provided the
questionnaires including the informed consents and boxes for data collection.
The ward directors distributed the questionnaires to all registered nurses and
nurse aides (subsequently summarised as nursing staff) which were accessi-
ble within the data collection period of 4 weeks. Along with the questionnaires,
nursing staff was informed that participation in the study was voluntary and
anonymous and that the questionnaire should be filled inside the institution.
Additional information on the importance to filling in the questionnaire without
other resources (like the Internet or help from colleagues) was provided. All
verbal information was additionally provided in the written form on the ques-
tionnaire. The nursing staff was required to give their informed consent on the
first page of the questionnaire. The questionnaires were collected in a secured
and closed box on the ward. After 4 weeks, the ward directors sent the box
back to the Institute of Nursing Science at the Medical University of Graz.
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Data analysis

The statistical analyses were performed with IBM SPSS, version 20.0 (IBM,
Armonk, NY, USA). The data were coded and prepared for analysis by check-
ing for discrepancies, logical inconsistencies and missing responses. Descrip-
tive statistics were used to calculate I-CVI and S-CVI/Ave, to analyse sample
characteristics as well as item validity. Questionnaires wherein five of the six
answer options were correctly answered were scored as correct. All other
variants were scored as not correct. Differences between groups were identi-
fied using the Mann-Whitney U-test. p-Values were based on two-sided tests,
and values <0.05 were considered statistically significant.

RESULTS

An overview of the results is provided in Figure 1.

Development of the dimensions of the questionnaire

Based on a literature review, six dimensions of the questionnaire were de-
rived. The judgment of the relevance done by the expert panel revealed an
[-CVI between 0.75 and 1.0. The third dimension (characteristics in nutritional
intake and nutritional requirements in older residents) revealed an I-CVI of
0.75 and was therefore deleted. Finally, five dimensions with I-CVIs between
0.88 and 1.0 and an S-CVI/Ave of 0.93 were agreed upon (Figure 1).

Development of the items of the questionnaire

Based on the identified five dimensions and the literature review, 27 multiple-
choice items were developed with six answer options including ‘I don’t know’
in order to prevent guessing. The multiple-choice items were developed so
that one, two, three, four or all answers could be correct. Since the first Del-
phi round on the items revealed low I-CVI (0.57-1.0), and an S-CVI/Ave of
0.79, items were modified based on the experts’ comments and subjected to
a second Delphi round. After the second Delphi round, the final questionnaire
consisted of 20 items in five dimensions. The final I-CVI ranged between 0.75
and 1.0, and the S-CVI/Ave was 0.91 (Fig. 1). Two items had an I-CVI below
0.78 but were not deleted because the authors decided for content reasons to
maintain both items (Table 1).
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Psychometric evaluation of the questionnaire

Next, the resulting Knowledge of Malnutrition-Geriatric (KoM-G) questionnaire
was psychometrically evaluated in 66 Austrian nursing homes.

General characteristics

Of the 1936 members of the nursing staff who were asked, 1152 (59.5%) gave
their informed consent and filled out the questionnaire. 42.1% of the respond-
ents were registered nurses. The general characteristics of the respondents
are described in Table 2. Most of the registered nurses and nurse aides were
female and between 41 and 50 years of age (40.8%, 37.9%, respectively).
Registered nurses had significantly more years of experience than nurse
aides, and significantly more registered nurses (29.7%) had already had ad-
ditional training in nutrition compared to nurse aides (13.7%).

Table 2: Characteristics of respondents

Registered nurses Nurse aides
(%) (%)
Gender n=458 n=619
Female 89.5 85.9
Age n=429 n=578
<30 years 14.0 22.0
31-40 years 27.7 20.8
41-50 years 40.8 37.9
251 years 17.5 19.4
Mean age in years (SD) 42.0 (9.3) 41.0 (10.5)
Years of experience* n=400 n=501
26 years 81.8 69.7
Mean years of experience (SD) 17.8 (11.2) 10.8 (7.9)
Additional training in nutrition* n=451 n=619
Yes 29.7 13.7

* p<0.000

76



Development and psychometric evaluation of the KoM-G questionnaire

Psychometric evaluation of the questionnaire

The distribution of response alternatives ranged from 0.3 to 96.9%. The item
difficulty of the total questionnaire was 59.3% ranging from 26.1 to 87.2%.
None of the items had an item difficulty of less than 10% or above 90%. The
discrimination index of the total questionnaire was 0.37 ranging from 0.09 to
0.57. Item 18 had a discrimination index below 0.20 and was therefore deleted
for further analysis (Table 1).

Table 3: Known groups technique

Predefined known groups Correct answers % (SD)

Degree (n=967)

Registered nurses 65.6 (16.1)
Nurse aides 57.3 (17.7)
p value <0.000

Years of experience (n=804)

26 years 61.4 (17.4)
<5 years 63.8 (14.6)
p value 0.249

Additional training in nutrition (n=965)

Yes 65.2 (16.7)
No 59.6 (17.6)
p value <0.000

Attitudes towards nutritional care (n=902)

Positive attitudes 67.3 (14.6)
Neutral or negative attitudes 57.0 (18.1)
p value <0.000

Attitudes towards nutritional care assessed with SANN-G; <71 points=negative or neutral atti-
tudes; 272 points=positive attitudes

The analysis of predefined known groups of the 19-item questionnaire re-
vealed significant differences in knowledge between registered nurses and
nurse aides, showing that 65.6% of registered nurses had correct answers
compared to 57.3% of nurse aides. Furthermore, nursing staff with training
in nutrition had significantly better knowledge (65.2% correct answers) than
nursing staff without training (59.6% correct answers) in nutrition. The great-
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est difference in correct answers was found between nursing staff with posi-
tive attitudes towards nutritional care and nursing staff with neutral or negative
attitudes, showing that nursing staff with positive attitudes had 67.3% correct
answers compared to nursing staff with neutral or negative attitudes which
had 57.0% correct answers (Table 3).

The Kuder-Richardson 20 for the 19-item questionnaire was 0.69.

DISCUSSION

In the international literature, little insight into knowledge among nursing staff
is available. Most studies were conducted with low sample sizes and mixed
samples based on different questionnaires with limited psychometric proper-
ties. Therefore, the aim of this study was to develop and psychometrically
evaluate the KoM-G questionnaire to assess the KoM care among nursing
staff in Austrian nursing homes.

The questionnaire was developed systematically and then subjected to rig-
orous psychometric evaluation. First, the dimensions and then the items of
the questionnaire were developed and confirmed using a Delphi technique.
Studies on nursing staff knowledge of pressure ulcer care (23, 30), urinary
incontinence (31), venous leg ulcer lifestyle (32) or evidence-based guidelines
for preventing ventilator-associated pneumonia (25) in various settings served
to emphasise the usefulness and practicability of the Delphi technique in de-
veloping knowledge questionnaires. In addition to judging the relevance of the
dimensions and items, the experts in this study were able to provide additional
comments or remarks on the dimensions and items. This was mostly used by
the experts and the given comments and remarks, for example on wording,
were considered in the further development of the questionnaire.

Due to the number of different answer options, the authors are aware that the
questionnaire was not easy to answer and that the knowledge being sought
was very complex. Since malnutrition in older people is a very complex phe-
nomenon requiring complex and in-depth knowledge (12, 20), it would not
have been appropriate to make the items easier. For this reason, the authors
decided to consider items that had more than five correct answers out of six
possible answers as correct. This scoring system allows the judging of an item
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as correct, even when one answer option (out of six possible answer options)
was not correctly answered.

The item validity was analysed in terms of distribution of response alternatives,
item difficulty and discriminating index. The distribution of response alterna-
tives showed that each item was checked by at least some respondents and
that no one answer option was checked by every respondent, leading to the
conclusion that no item was completely obviously wrong nor completely obvi-
ously correct (25). The item difficulty ranged from 26.1 to 87.2% and indicates
that the questionnaire was neither too easy (no values over 90%) nor too dif-
ficult (no values below 10%) (26). When interpreting item difficulty, the type
of scoring system used should be considered, because item difficulty would
have been very low if only totally correct items had been considered. It can
be discussed that this approach leads to a questionnaire which might be too
easy, although no item had an item difficulty above 90%. Although this scor-
ing system was used, the mean item difficulty of this questionnaire (59.3%) is
not much different from the results found in the international literature. It was
found that 65% and 55% of the nurses working in nursing homes on average
gave correct answers in Crogan et al.’s (20) and Beattie et al.’s (16) studies,
respectively. Furthermore, Stanek et al. (19) found that 60% of directors and
staff nurses in nursing homes on average gave correct answers. The compari-
son with these studies supports the assumption that the questionnaire was
truly complex and difficult to answer and that therefore the scoring approach
used was a proper solution.

The discrimination index of the total questionnaire was 0.37 and ranged from
0.09 to 0.57. The item 18 had a discrimination index below 0.20 (22, 26) and
therefore had to be deleted. Due to a lack of studies on questionnaires meas-
uring nursing staff malnutrition knowledge using discrimination index, other
topics may be considered for comparison purposes. Beeckman et al. (23)
developed a questionnaire measuring registered nurses’ and student nurses’
pressure ulcer prevention knowledge and revealed discrimination indexes be-
tween 0.10 and 0.65, whereas three items had a discrimination index below
0.20 and were therefore deleted. Van Hecke et al. (32) developed a ques-
tionnaire focusing on registered nurses’ and student nurses’ venous leg ulcer
lifestyle knowledge and found discrimination indexes between 0.04 and 0.55,
wherein four items had to be deleted because of low discrimination indexes.
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Since these results are comparable to results found in this study, it can be as-
sumed that the discrimination index is acceptable.

Furthermore, differences in knowledge between previously defined known
groups were analysed. The results show that registered nurses, nursing staff
with additional training in nutrition and nursing staff with positive attitudes to-
wards nutritional care had a significantly higher percentage of correct answers
than nurse aides, nursing staff without training in nutrition and nursing staff
with neutral or negative attitudes towards nutritional care. Crogan et al. (20)
also found that registered nurses had a significantly higher percentage of cor-
rect answers than licensed practical nurses in nursing homes. Boaz et al.
(17) analysed nutritional knowledge among nursing staff in hospitals and also
indicated that nursing staff in hospitals with more positive attitudes towards
nutritional care had a higher percentage of correct answers. The number of
years of experience did not significantly influence the percentage of correct
answers, which is in accordance with results from studies in nursing homes
and hospitals (17, 19). Crogan & Evans (33) even found that registered nurs-
es with fewer years of experience tend to have better knowledge than more
experienced registered nurses in nursing homes. This result is similar to re-
sults from this study, because nursing staff with fewer years of experience
had somewhat, but not significantly, better knowledge than nursing staff with
more years of experience. Possible explanations could be that the knowledge
of those with less experience was somehow better because their basic nurs-
ing training was more recent and is therefore more accessible and up to date.

The reliability of the questionnaire was analysed in terms of internal consist-
ency. The Kuder-Richardson 20 was calculated, although it is known in the
scientific community that Kuder-Richardson 20 respectively Cronbach’s alpha
is only useful for unidimensional constructs. Since malnutrition knowledge is a
multidimensional construct, Kuder-Richardson 20 does not necessarily matter
in this case (34). Nevertheless, Kuder-Richardson 20 of the 19-item question-
naire was 0.69 and, while considering the multidimensionality of malnutrition
knowledge, nearly achievable (22, 27). When compared to Stanek et al. (19)
and Crogan et al. (20), both indicated a Cronbach’s alpha of 0.52, and Beeck-
man et al. (23) found a Cronbach’s alpha of 0.77, the Kuder-Richardson 20 for
the KoM-G is acceptable.
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Nevertheless, there are some limitations influencing the results. Even though
all nursing and ward managers were asked to inform the nursing staff about
the importance of answering items without the use of other resources and
about anonymity and confidentiality of the results, it is possible that some
respondents used other resources (like the Internet, books or help of col-
leagues) to answer the items. Additionally, it could have been possible for
respondents not to have read the item accurately because of difficulties in
concentration or may not answer honestly because of an attempt to ‘fake’ a re-
sponse for some reason (22). Furthermore, some respondents left individual
items blank leading to missing data (Table 1).

To the authors’ knowledge, this is one of the first studies to have developed
a questionnaire systematically measuring KoM care among nursing staff and
to evaluate the psychometric properties of this questionnaire with such a big
sample. It can be considered a strength of this study that nursing homes with
different sizes covering each state in Austria participated. In addition, the re-
sponse rate was quite high (59.5%), compared to, for example, the study of
Beattie et al. (16) who had a response rate of 33% or Stanek et al. (19) with a
response rate of 38%, which can also be seen as a strength in these results.

Further research on different aspects of psychometric properties of the KoM-G
such as stability or responsiveness is recommended. With regard to this, it
would be of interest to use the KoM-G for the evaluation of the effect of edu-
cation sessions aimed at improving nursing staff KoM. Moreover, the KoM-G
can also be modified and evaluated for use in other settings, for example a
hospital setting. The field of nursing practice can use the results to conduct
tailored trainings based on previously defined knowledge of the nursing staff,
which may help to improve the quality of malnutrition care in the long run.

CONCLUSION

The KoM-G was systematically developed, and the psychometric properties
were evaluated in a large sample of registered nurses/nurse aides in Aus-
trian nursing homes. Results show acceptable psychometric properties of the
questionnaire which covers a wide range of items on the topic of malnutrition
care and which can be used for different purposes in nursing practice, educa-
tion and research.
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ABSTRACT

Background: The international literature shows that there are considerable
deficits in nutritional care provision in nursing homes. Limited knowledge and
negative attitudes can contribute to these deficits but international studies on
knowledge and attitudes among nursing staff are rare.

Objective: The study aimed to assess the knowledge and attitudes of reg-
istered nurses and nurse aides towards malnutrition care in nursing homes.

Design: This study followed a multicentre, cross sectional design.

Setting and Participants: The study was performed in 66 Austrian nursing
homes with 1152 participants.

Measurements: The validated Knowledge of Malnutrition-Geriatric (KoM-G)
questionnaire and the Staff Attitudes to Nutritional Nursing Care-Geriatric
(SANN-G) scale were used for data collection.

Results: On average, 60.6% of the respondents answered the questions cor-
rectly, whereas registered nurses knew significantly more (65.6%) than nurse
aides (57.3%). The question that was answered correctly by most dealt with
the factors that positively affect oral nutritional intake (87.2%) while the ques-
tion which was incorrectly answered by most was on the professions involved
in malnutrition treatment (26.1%). 39.2% of respondents had positive attitudes
towards nutritional care. Registered nurses displayed more positive attitudes
(48.1%) than nurse aides (33.6%). The most positive attitudes were shown in
the ‘Intervention’ subscale while the least positive attitudes were indicated in
the ‘Norms’ subscale. A medium positive correlation between knowledge and
attitudes was found (r=.423, p<0.000).

Conclusion: This study identified specific knowledge deficits and areas of
negative attitudes in registered nurses and nurse aides, which will enable
tailored training programmes to be developed.

Keywords: knowledge, attitudes, nursing staff, malnutrition, nursing homes
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INTRODUCTION

Malnutrition has a significant influence on patient health outcomes (1, 2) and
was found in a recent review to occur in up to 71% of nursing home residents
(3). Halfens et al. (4) reported a prevalence rate of 23% in Austrian nursing
homes and 14% in Dutch nursing homes. International clinical practice guide-
lines (CPGs) provide recommendations on how to screen nutritional status
and prevent and treat malnutrition (5-7). Nevertheless, several international
studies have reported a lack in the use of validated nutritional screening tools
(8-10) leading to poor recognition of malnutrition and its risk factors in resi-
dents (11, 12). Furthermore the literature identifies deficits in nutritional inter-
ventions, like the provision of energy-enriched diets to malnourished residents
or those at risk (8-10).

One important precondition of adherence to CPG recommendations is the
presence of adequate and sufficient knowledge of and positive attitudes to-
wards malnutrition care in health care professionals (13-15). According to Do-
nabedian’s model, structures (e.g. knowledge and attitudes of the staff) can
influence processes (e.g. routine screening and subsequent interventions),
which in turn impact the outcomes of residents or patients (e.g. prevalence or
incidence of a problem) in an institution (16).

In 2009, the Council of Europe claimed that health care professionals in care
homes need to be better educated on malnutrition (17), because insufficient
knowledge, limited interest and negative attitudes toward nutrition are per-
ceived as the most common barriers to adequate nutritional practice (14, 18).
Among health care professionals, nursing staff is in the best position to pro-
vide adequate nutrition (17, 19), therefore their knowledge and attitudes with
regard to malnutrition play a fundamental role in the provision of nutritional
care in nursing homes (13-15).

Studies on the knowledge and attitudes of nursing staff in nursing homes are
rare, however. Stanek, Powell & Betts (20), Crogan, Shultz & Massey (21) and
Beattie et al. (22) examined this knowledge using small sample sizes between
24 and 44 registered nurses and licensed practical nurses, respectively. The
greatest knowledge deficits were found in nutritional status screening (21)
and nutrient and food requirements in older residents (21, 22). Only Crogan,
Shultz & Massey (21) analysed differences between registered nurses and
licensed practical nurses and found that licensed practical nurses had sig-
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nificantly less knowledge than registered nurses. Bachrach-Lindstréom et al.
(23) and Bonetti et al. (24) investigated attitudes towards nutritional care in
252 registered nurses and nurse aides respectively 33 registered nurses
with the Staff Attitudes to Nutritional Nursing Care-Geriatric (SANN-G) scale.
Bachrach-Lindstrom et al. (23) found that 33% of the 252 respondents dis-
played positive attitudes. Both found that respondents had the most positive
attitudes in the ‘Intervention’ subscale and the lowest positive attitudes in the
‘Norms’ subscale (23, 24). Furthermore Bachrach-Lindstrom et al. (23) found
that registered nurses had better attitudes towards nutritional care than did
nurse aides.

To conclude, it is known from previous studies that there are considerable
deficits in nutritional practice in nursing homes (9, 10, 12) but information
on nursing staff knowledge and attitudes, which play a fundamental role in
providing adequate nutritional practice (11, 25), is only limited. Most of the
studies conducted were based on small sample sizes and did not use sys-
tematically developed and psychometrically evaluated questionnaires. In ad-
dition, a large part of the studies conducted only concentrated on registered
nurses or combined the results of nurses with other staff, e.g. facility directors
or kitchen staff (20, 22). Most did not include nurse aides, despite the fact that
they are the main care givers in nursing homes (26, 27). Registered nurses
are not always aware of the residents’ daily problems, meaning that the nurse
aides must function as the “eyes and ears of nurses” and thus have to be
trained accordingly (27, 28). Having more detailed information on knowledge
and attitudes would enable the planning of targeted training programmes to
improve knowledge and attitudes of registered nurses and nurse aides as
well as long-term malnutrition care. Consequently, the aims of this study were
to assess the knowledge and attitudes of registered nurses and nurse aides
towards malnutrition care in nursing homes, as well as to look at differences
in knowledge and attitudes with regard to general characteristics like gender,
age and years of working experience.

METHODS

Design

This study followed a multicentre, cross-sectional design.
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Setting and sample

All Austrian nursing homes with more than 50 beds (n=470) were invited by e-
mail and letter to participate in the study. The average number of beds in these
nursing homes is 99 (29). Atotal sample of 66 Austrian nursing homes, with an
average number of 95 beds, agreed to participate. All registered nurses and
nurse aides (subsequently referred to as nursing staff) who were available
during the 4-week data collection period in these nursing homes were asked
to participate. In Austria, registered nurses attend a 3-year program with 30
lessons in nutrition and diets in their first year and nurse aides attend a 1-year
program with 25 lessons in nutrition and diets. Registered nurses are primary
educated in schools in which they are awarded a diploma upon graduation. In
recent years some universities and universities of applied science have begun
to offer bachelor-level programs where graduates are awarded a diploma and
a Bachelor of Nursing Science (BSc) (30, 31). To date, registered nurses in
Austria with Bachelor’s certificates are few.

Data collection

Data were collected between November 2012 and February 2013. The nurs-
ing and ward directors were personally informed about the study and its pro-
cedures by the primary investigator. They were provided with the question-
naires including the informed consent forms and boxes for data collection as
well as with instructions on how to distribute the questionnaires. The ward
directors distributed the questionnaires to nursing staff, informed them about
the study and emphasized the importance of filling in the questionnaire with-
out the assistance of other resources (like Internet or help from others). The
questionnaires were delivered securely and anonymously in sealed data col-
lection boxes. The nursing directors returned the completed questionnaires to
the Institute of Nursing Science of the Medical University of Graz by mail four
weeks after receiving them.

Instruments

The knowledge was measured with the Knowledge of Malnutrition-Geriatric
(KoM-G) questionnaire. The KoM-G was developed by the authors using a
Delphi technique with input from eight international malnutrition experts and
afterwards was psychometrically evaluated. The KoM-G is a 19-item multiple-
choice questionnaire where each question has six answer options including ‘|
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don’t know’. Questions wherein five of the six answer options were correctly
answered were scored as correct, while all other variants were scored as not
correct. Hence, these scores range between 19 and 114, with higher scores
reflecting higher knowledge. The psychometric evaluation revealed a Scale-
Content Validity Index Average (S-CVI/Ave) of 0.91. Furthermore, the KoM-G
had an item difficulty of 60.6% and a discrimination index of 0.38. The analysis
of previously defined known groups revealed significant differences with re-
gard to nursing degree, additional training in malnutrition as well as attitudes
towards nutritional care. The result of the Kuder-Richardson 20 for the whole
questionnaire was 0.69 (32).

The attitudes of nursing staff were assessed using the SANN-G scale devel-
oped by Christensson & Bachrach-Lindstrom (25). The permission to translate
and use the SANN-G was obtained from the developers. For the purpose
of this study, the SANN-G was translated by a professional translator from
English to German and back from German to English by another professional
translator. The primary English version and the translated English version
were then compared by the primary author and only minor differences in lan-
guage were found with no impact on meaning. The SANN-G scale consists
of 18 items representing five subscales: ‘Norms’ (e.g. It is best that the staff
serves food on plates without help from the residents); ‘Habits’ (e.g. One pre-
pared warm meal/day is enough for people aged 70 or more); ‘Assessment’
(e.g. It is meaningless to assess body weight of all residents); ‘Intervention’
(e.g. No special knowledge or experience is needed when helping a resident
to eat) and ‘Individualization’ (e.g. Mealtimes do not need to be individually
adjusted). All items are negatively worded statements. Answers are given on
a Likert-scale where 1 represents ‘completely agree’ and 5 ‘completely disa-
gree’. The scores range between 18 and 90 where a score below 54 reflect a
negative attitude and a score of 72 or higher represent a positive attitude. The
original and the German version of the SANN-G revealed a Cronbachs Alpha
of 0.83 (25).

Furthermore, general characteristics like gender, age, nursing degree, years
of working experience and additional training in malnutrition were gathered.
Additional training in malnutrition was defined as advanced and lasting at
least two hours with no further details on content.
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Ethical considerations

The ethical approval from the ethics committee of the Medical University of
Graz and written informed consent from the participating nursing staff was
obtained.

Data analysis

The statistical analyses were performed with IBM SPSS, version 20.0 (IBM,
Armonk, NY, USA). Data were coded and prepared for analysis by checking for
discrepancies, logical inconsistencies and missing responses. The knowledge
of nursing staff was assessed according to the percentage of correct answers
and median values. The attitudes of nursing staff were assessed as percent-
age of positive attitudes and median values. The analysis between groups
was performed using Mann-Whitney U and chi-square tests. The Spearman
rank order correlation between knowledge and attitudes was analysed. Corre-
lation coefficients between .30 and .49 were considered medium correlations
and between .50 and 1.0 were judged as large correlations (33). P-values
were based on two-sided tests, and values lower than 0.05 were considered
statistically significant. Only complete questionnaires on knowledge respec-
tively attitudes were used for comparisons between groups.

RESULTS

General characteristics

The response rate of the nursing staff from the 66 participating nursing homes
was 59.5% meaning that 1152 participants gave informed consent and filled
in the questionnaire. 458 registered nurses and 619 nurse aides participated,
while 75 participants did not indicate their level of education. Most of the re-
spondents were female and the mean age was 41.4 years (Table 1). Regis-
tered nurses, as opposed to nurse aides, had significantly more years of work-
ing experience and also confirmed significantly more often having attended
additional training in malnutrition.

Knowledge of nursing staff

Of the 1008 registered nurses and nurse aides who filled in the KoM-G com-
pletely, an average of 60.6% questions were answered correctly (Table 2).
87.2% of the whole sample knew which factors positively affect oral nutritional
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intake. Furthermore, more than 80% of the respondents knew possible conse-
quences and signs of malnutrition, factors that negatively affect oral nutritional
intake and possible interventions in residents with dysphagia at risk of mal-
nutrition. The question with the lowest percentage of correct answers related
to the involvement of different professions in malnutrition treatment, which
was known by 26.1% of the respondents. In addition, the question about the
‘normal’ and healthy Body Mass Index (BMI) in older residents was known by
31.6%. Registered nurses knew significantly more (65.6%) than nurse aides
(57.3%). The items on risk factors for and consequences of malnutrition, signs
of dehydration, BMI, weight loss, almost all items on planning nutritional inter-
ventions and factors that negatively affect oral nutritional intake were known
significantly more often by registered nurses than nurse aides. The percentage
of correct answers and median values did not differ significantly with regard to
gender, age and years of working experience (Table 3). Additional training in
malnutrition made a significant difference by showing that those with training
in malnutrition knew more than those without training in malnutrition.

Table 1: Characteristics of respondents (in %)

Total Registered Nurse p-value
nurses aides
Gender n=1104 n=458 n=619
Female 87.5 89.5 85.9 0.080
Age n=1020 n=429 n=578
<30 years 18.6 14.0 22.0
31-40 years 23.8 27.7 20.8
41-50 years 39.1 40.8 37.9
251 years 18.6 17.5 19.4
Mean age in years (SD) 414 (10.1) 42.0(9.3) 41.0(10.5) 0.246
Years of working experience n=907 n=400 n=501
26 years 75.1 81.8 69.7

Mean years of working experience (SD) 13.9 (10.1) 17.8(11.2) 10.8(7.9) <0.000

Additional training in malnutrition n=1092 n=451 n=619
Yes 20.6 29.7 13.7 <0.000
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Table 2: Correct answers per item on the Knowledge of Malnutrition-Geriatric (KoM-G) questionnaire (in %)

Dimension

Etiology and consequen-
ces of malnutrition

Screening and assessment
of nutritional status

Planning
interventions

Possible interventions for
improving nutritional intake

Enteral and parenteral
nutrition

Total

What are possible risk factors for malnutrition?
What are possible consequences of malnutrition?
What are possible signs of malnutrition?

What are possible signs of dehydration?

What indicators should be assessed in nutritional screening?
When should residents be nutritionally screened?

What is a ‘normal’ and healthy BMI (Body Mass Index) of
older residents (over 65 years old)?

What % of unintentional weight loss in the past 3 months is a
possible sign of malnutrition?

Which professions should be involved when necessary in
treating malnourished residents?

Aresident lost 3 kg in the past month. What steps can be
initiated?

To what extent do the energy and nutrient requirements
change for older residents (over 65 years old)?

The daily fluid requirements of a person are...?

What factors can lead to higher energy and protein require-
ments?

What specific nutrient requirements do residents with pressu-
re ulcers have?

Why should nurses keep a food and fluid log?

What factors can positively affect oral nutritional intake?

What factors can negatively affect oral nutritional intake?

What interventions should be ideally done for a resident with
mild dysphagia at risk of malnutrition?

For which residents is tube feeding appropriate?

Total percentage of correct answers
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Total Registered nurses Nurse aides value
(n=1008) (n=420) (n=547) P
66.9 80.6 64.7 0.003
80.7 88.1 79.0 <0.000
65.3 70.2 64.9 0.080
80.8 86.9 76.2 <0.000
68.2 71.4 69.3 0.470
63.3 65.0 61.6 0.279
31.6 36.2 28.7 0.013
50.0 55.7 45.7 0.002
26.1 33.1 221 <0.000
56.8 62.6 54.7 0.013
39.4 46.0 35.6 0.001
47.2 58.3 411 <0.000
52.9 67.9 45.2 <0.000
73.8 83.6 66.0 <0.000
41.2 42.4 41.7 0.827
87.2 90.5 86.8 0.080
82.1 88.3 80.4 0.001
85.5 88.6 86.1 0.256
38.6 38.3 38.4 0.985
60.6 65.6 57.3 <0.000
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Attitudes of nursing staff

39.2% of the respondents had positive attitudes, 51.7% displayed neutral at-
titudes and 9.1% showed negative attitudes towards nutritional care. 71.7%
of the respondents displayed positive attitudes in the ‘Intervention’ subscale
whereas 35.6% displayed positive attitudes in the ‘Norms’ subscale (Table
4). 48.1% of the registered nurses and 33.6% of the nurse aides had positive
attitudes towards nutritional care. Registered nurses and nurse aides differed
significantly in their attitudes in the total score as well as in all subscales. The
general characteristics of the respondents (gender, age, years of working ex-
perience and additional training in malnutrition) were not significantly related
to their attitudes (Table 3).

A medium positive correlation between knowledge and attitudes was found for
the whole sample (r=.423, p<0.000) as well as for registered nurses (r=.411,
p<0.000) and nurse aides (r=.441, p<0.000) individually.

DISCUSSION

Internationally, this study was one of the first to measure knowledge and at-
titudes towards malnutrition care on the parts of registered nurses and nurse
aides in nursing homes. Previously conducted studies on knowledge and at-
titudes were mostly based on low sample sizes and concentrated only on
registered nurses or mixed samples. The results of this study indicated that
registered nurses had better knowledge and more positive attitudes than
nurse aides. The main knowledge deficits were found to be in involving profes-
sionals in nutritional care as well as screening and assessment of nutritional
status. Furthermore, most negative attitudes were found in the ‘Norms’ sub-
scale, which deals with the organisation of mealtimes and involving residents
in mealtime preparation.

On average, 60.6% of the respondents answered the questions in the KoM-G
correctly, which is in line with Stanek, Powell & Betts (20) who reported a
mean of 60% correct answers. In addition to this, the study revealed a sig-
nificant difference in knowledge between registered nurses and nurse aides,
which can be explained by their different education and the amount of nu-
tritional training received. Similar results were shown by Crogan, Shultz &
Massey (21) with a mean of 65% correct answers, while licensed practical
nurses scored significantly lower (56%) than registered nurses (68%). Fur-
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thermore, additional training in malnutrition was related to increased knowl-
edge, whereas gender, age and years of working experience were not related
to knowledge. Stanek, Powell & Betts (20) also found that years of working
experience did not influence knowledge significantly. In contrast, Crogan &
Evans (34) found that nurses with fewer years of working experience had
more knowledge than more experienced nurses in nursing homes. Although
not significant, our study also showed that nurses with fewer years of working
experience had more knowledge and also more positive attitudes than nurs-
ing staff with more years of working experience. This may partly be explained
by their more recent basic education and therefore more accessible and cur-
rent knowledge. Crogan & Evans (34) noted that these results may lead to
problems, as experienced nurses may function as role models for nurse aides
and have more responsibilities because of their experience, e.g. performing
nutritional assessment, even though their knowledge level might be worse
compared to their less experienced colleagues.

The question with the lowest percentage of correct answers dealt with the
professions potentially involved in treating malnourished residents. This sup-
ports findings from the literature which showed that responsibilities in the nu-
tritional process are badly defined and that there is a lack of awareness of
their own and the others’ role in nutrition within the team. This constitutes one
of the main barriers to adequate nutritional care (18, 35). Since screening
and assessment are essential for enabling good nutritional practice (6), rel-
evant indicators for nutritional status should be well known. The question on
the ‘normal’ BMI of older residents was only correctly answered by 31.6% of
the respondents. Crogan, Shultz & Massey (21) also found deficits regarding
knowledge on nutritional screening and assessment. Knowledge on etiology
and consequences of malnutrition as well as factors influencing oral nutri-
tional intake and possible interventions in residents at risk of malnutrition was
high, both for registered nurses and nurse aides. Beattie et al. (22) also found
high knowledge scores e.g. on questions regarding feeding strategies for de-
mentia residents, which emphasized that knowledge on practical aspects of
nutritional interventions among nursing staff, for example, was generally high.
Interestingly, the items which were known or not known by most of the nursing
staff were similar between registered nurses and nurse aides.

In the present study, 39.2% displayed positive attitudes towards nutritional
care, which is a little higher than the result reported by Bachrach-Lindstrom et
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al. (23) where 33% displayed positive attitudes. This study revealed significant
differences in attitudes between registered nurses and nurse aides whereas
no significant differences with regard to gender, age, years of working experi-
ence and additional training were found.

Nursing staff displayed the most positive attitudes toward the ‘Intervention’
subscale, while the most negative attitudes were found in the ‘Norms’ sub-
scale, which is both in line with Bachrach-Lindstrom et al. (23) and Bonetti
et al. (24). This was true for the entire nursing staff as well as for registered
nurses and nurse aides individually. The low percentage of positive attitudes
in the ‘Norms’ subscale showed that nursing staff, especially nurse aides,
believe that the organisation of mealtimes should focus mainly on relieving
staff’'s workload and that residents should not be involved in preparing or ar-
ranging mealtimes. During mealtimes, the perspectives and needs of two dif-
ferent actors, the nursing staff and the resident, come together. The primary
interest of the nursing staff is to manage their workload during mealtimes,
which is difficult due to limited time and nursing staff (22, 35). On the other
hand, mealtimes are a sign of normality and personal identity for the residents
and function as a compass during the day in nursing homes. Since mealtimes
also offer opportunities to foster the independence and wellbeing of residents
(36-38), the implementation of extra staff during mealtimes or soliciting the
help of relatives is recommended. Even such slight changes in mealtime or-
ganisation can potentially improve the situation of residents, which may also
lead to a slight relief in the workload of nursing staff during mealtimes (37, 38).
As already indicated with regard to nursing staff knowledge, the subscales
with high values of positive attitudes and negative attitudes were similar be-
tween registered nurses and nurse aides. This leads to the conclusion that,
although registered nurses still knew significantly more and had significantly
more positive attitudes than nurse aides, the areas of knowledge/knowledge
deficits and positive/negative attitudes were similar.

The results of this study revealed a medium positive correlation between
knowledge and attitudes. This was also underlined by the relationship be-
tween the results on the subscales of the SANN-G and the results on the
individual items of the KoM-G. For example, it was shown that knowledge
regarding nutritional interventions was high among the nursing staff and that
attitudes of nursing staff were quite positive in the ‘Intervention’ subscale.
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This study also had several limitations. The nursing directors decided whether
an institution should participate or not, which entails a potential bias in that
those who participated may have already had an interest in nutritional care.
Furthermore, the nursing directors may have also influenced to whom the
questionnaire was given and how it was filled in. Factor analysis has not yet
been conducted, but is recommended for further studies. Additionally, not all
questionnaires were complete, leading to missing data.

However, this study provided detailed information on knowledge and atti-
tudes of registered nurses and nurse aides. It was based on a large sample
of nursing staff from nursing homes of different sizes covering every Austrian
state. There is no available data on non-respondents and subsequently on
representativeness, which is common in these types of studies. Nevertheless
the mean number of beds at the participating nursing homes compared to all
nursing homes in Austria was found to be similar, which enhances generaliz-
ability. Furthermore, the response rate was quite high, compared to the stud-
ies by Beattie et al. (22) (33%) or Stanek, Powell & Betts (20) (38%).

For the purposes of nursing research, the authors recommend modifying the
KoM-G used here for other settings, like hospitals and home care. Since the
demand for knowledge about malnutrition differs between settings, the items
on the KoM-G should be evaluated with regard to content and relevance. It
would also be of interest to compare knowledge and attitudes between dif-
ferent settings in order to establish whether areas of knowledge deficits are
similar. It would also be important to not only look at knowledge and attitudes
in other settings, but rather to also compare them with daily nursing care,
because there is already a discussion about the discrepancy between what
is known and what is actually practiced in daily nursing care, which should
be pursued further (21, 22). In addition, forthcoming studies should focus on
team composition and skill mix, because not only the knowledge of individual
nurses, but also their combination and the composition of teams are important
when aiming to improve nutritional care.

This study demonstrated the differences between registered nurses and nurse
aides with regard to knowledge and attitudes. Since nurse aides perform most
of the direct care in nursing homes, nurse aide training is a cornerstone of
good quality care provision (27, 28). The information from this study will ena-
ble the development of tailored training programmes for registered nurses and
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nurse aides, potentially helping to improve nutritional care in the long term.
Multidisciplinary nutritional care as well as screening and assessment of nu-
tritional status are among the topics definitively deserving coverage, because
these were the topics that lacked knowledge among nursing staff. However,
malnutrition should also be more heavily emphasized in basic and further edu-
cation for both registered nurses and nurse aides.
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GENERAL DISCUSSION

The overall aims of this doctoral thesis were (1) to describe structural and
process indicators of nutritional care in hospitals and nursing homes; (2) to
describe changes in nutritional status in nursing home residents; and (3) to
assess knowledge and attitudes of nursing staff in nursing homes towards
malnutrition. The following chapter summarises and discusses the main re-
sults of the doctoral thesis. A methodological reflection of the applied methods
is given and finally, recommendations for nursing research and nursing prac-
tice are provided.

Summary of the main results

Study 1 described structural and process indicators of nutritional care in Aus-
trian hospitals and nursing homes and compared these between the two set-
tings. The use of guidelines for prevention and treatment of malnutrition was
low in both settings. Nutritional screening tools were used more often for nurs-
ing home residents (28.9%) than for hospital patients (14.5%). Oral nutritional
support was preferred to enteral and parenteral nutrition in both settings. Die-
titians were consulted for 27.5% of the malnourished hospitalized patients and
74.7% of the malnourished nursing home residents. The prevalence of mal-
nutrition was reported to be 23.2% in hospitals and 26.2% in nursing homes.

Study 2 investigated the change in nutritional status in nursing home residents
over a period of one year and the factors which were associated with a de-
cline in nutritional status in nursing home residents over this period. Results
showed that between baseline and one year later, the nutritional status of
22.8% of the residents declined and for 6.5% of the residents it improved.
The multivariate logistic regression analysis indicated that care dependency
(OR 0.965), length of stay (OR 1.197), changes in Body Mass Index (BMI)
(OR 0.532) and malnutrition risk at baseline (OR 5.307) were significantly as-
sociated with a decline in nutritional status.

In study 3, part |, a questionnaire to assess knowledge of malnutrition care
among nursing staff in nursing homes was developed and psychometrically
evaluated in terms of content validity, item validity, construct validity and in-
ternal consistency. The Knowledge of Malnutrition-Geriatric (KoM-G) ques-
tionnaire consisted of 20 items with six answer options. Content validity was
shown to be good. The item difficulty of the total questionnaire was 59.3% and

111



Chapter 7

the discrimination index was 0.37. One item had a discrimination index below
0.20 and was therefore deleted. Significant differences were identified in the
percentage of correct answers between registered nurses and nurse aides,
nursing staff with training in malnutrition and without as well as between nurs-
ing staff with positive attitudes towards nutritional care and neutral or negative
attitudes. The Kuder-Richardson 20 was 0.69.

In study 3, part Il, knowledge and attitudes of registered nurses and nurse
aides towards malnutrition care in nursing homes was investigated. It was
found that, on average, 60.6% of the respondents answered the items cor-
rectly, whereas registered nurses knew significantly more (65.6%) than nurse
aides (57.3%). The item that was answered correctly by most dealt with the
factors that positively affect oral nutritional intake (87.2%), while the item
regarding professions involved in malnutrition treatment was incorrectly an-
swered by most (26.1%). 39.2% of respondents had positive attitudes towards
nutritional care. Registered nurses displayed more positive attitudes (48.1%)
than nurse aides (33.6%). Of the five subscales, the most positive attitudes
were shown in the ‘Intervention’ subscale (e.g., No special knowledge or ex-
perience is needed when helping a resident to eat) while the least positive
attitudes were indicated in the ‘Norms’ subscale (e.g., It is best that the staff
serves food on plates without help from the residents).

Discussion of the main results

Structural and process indicators of nutritional care in hospitals and nursing
homes

The use of guidelines for prevention and treatment of malnutrition is recom-
mended for all health care settings (1, 2). The study at hand found that guide-
lines for prevention and treatment of malnutrition were seldom used in both
hospitals and nursing homes, which is in line with the study from Meijers et
al. (3). In addition, Meijers et al. (3) found that nursing homes in the Nether-
lands used guidelines more often than hospitals, which contradicts the results
found in the present study. In the study of Valentini et al. (4), guidelines were
used more often in Austrian and German nursing homes than in the study
at hand. The difference in the results may be explained by the different ter-
minologies (e.g., protocols, standards) and definitions regarding guidelines
used, especially in German (5). In general, the low use of guidelines in the
present study can be explained by the potentially low awareness of national
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and international guidelines as well as the low priority of malnutrition in health
care institutions (6-8).

The identification of persons with malnutrition or risk of malnutrition should be
done by using validated nutritional screening tools (9). The present study found
that nutritional screening or assessment tools were used in about 15% of the
hospitalized patients and about 30% of the nursing home residents. Meijers
et al. (3) found higher screening rates in Dutch hospitals and nursing homes.
This may partly be explained by the fact that in the Netherlands prevalence
measurements (including malnutrition) have already been performed for sev-
eral years which may have led to improved awareness and could have posi-
tively influenced process indicators (10, 11). The British Society for Parenteral
and Enteral Nutrition (BAPEN) also found a higher use of nutritional screen-
ing tools in UK hospitals and nursing homes; perhaps because of BAPEN’s
extensive efforts to introduce routine nutritional screening in health care insti-
tutions (12).

After the identification of patients and residents at risk of malnutrition or with
malnutrition, oral nutrition and its manifold variations (e.g., protein and energy
enriched diets, high caloric snacks, etc.) should always be the first choice
of treatment (13-15). This was taken into consideration by the participating
nursing homes, as oral nutritional support was preferred to enteral or paren-
teral nutrition. Comparable results were found in other studies (3, 16, 17). An-
other recommended intervention is the involvement of dietitians with patients
and residents at malnutrition risk or with malnutrition, as this can improve
nutritional care (18, 19). Nevertheless, the present study as well as interna-
tional literature showed that dietitians were not routinely consulted in cases
of malnutrition or risk of malnutrition (16, 20, 21). This may be explained by
a possibly low awareness or deficits in knowledge of nutritional care among
nursing staff (22-24). In addition, there might be problems in interdisciplinary
teamwork and the number of dietitians per institution might have been too low
to consult each patient/resident in need. This may have resulted in dietitians
not being able to attend to every malnourished patient/resident.

Changes in nutritional status and factors associated with a decline in nutritio-
nal status in nursing home residents

The nutritional status of 22.8% of the residents declined and improved in
6.5%, which is comparable to the study of Izawa et al. (25). This study identi-
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fied several factors that contribute to a decline in nutritional status; namely
malnutrition risk at baseline, care dependency, length of stay and changes
in BMI. Malnutrition risk at baseline was the most important risk factor for
a decline in nutritional status. Once nutritional status starts to decline, a vi-
cious cycle begins, from which it is - especially in the elderly - hard to escape
(13), because it is difficult for elderly people to restore their nutritional status
(e.g., to gain weight again after unintentional weight loss) (26). Therefore it is
important to protect nursing home residents from even approaching a risk of
malnutrition. In this vein, adequate knowledge of early risk factors of malnutri-
tion risk among nurse professionals is important. Nevertheless, many nurses
have insufficient knowledge and do not see nutritional care as an important
task (13, 24), which may contribute to the high and increasing prevalence of
malnutrition in nursing homes (12, 27).

In addition to malnutrition risk at baseline, care dependency was associated
with the risk of a decline in nutritional status, which was also found by Izawa
et al. (25). Althrough it is known that nutritional factors and care dependency
influence each other (28, 29), the exact causal relationship between the two
problems remains controversial (25). Therefore care independency should be
promoted (30) and health care professionals should be educated on the as-
sociation between care dependency and nutrition in order to prevent a dete-
rioration of both.

Development and psychometric evaluation of a questionnaire to assess
knowledge of malnutrition care

Different psychometric properties of the KoM-G questionnaire have been
evaluated in the present study. The item difficulty and the discrimination index
of the KoM-G questionnaire, both part of the item validity, were analysed. The
mean item difficulty of the whole questionnaire was 59.3%. The item difficulty
of the individual items was within the desired range (below 90% and above
10%) and therefore no item had to be deleted. The mean discrimination index
was 0.37, but the discrimination index of one item was below 0.20 and there-
fore was deleted. Other studies (on malnutrition or other health-related top-
ics) also calculated item difficulty and discrimination index and found similar
results (8, 31-34). Construct validity was analysed in terms of differences in
knowledge between previously defined known groups. All but one hypothesis
was verified, meaning that nursing staff with more years of experience did not
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have better knowledge scores than nursing staff with fewer years of experi-
ence. This result is in accordance with results from other studies (32, 35). Cro-
gan & Evans (36) even found nurses with fewer years of experience to have
a tendency towards better knowledge than more experienced nurses, which
is similar to results of the present study. A possible explanation for this could
be that the knowledge of the less experienced nurses was somehow better
because their basic training was more recent and up to date.

Knowledge and attitudes of registered nurses and nurse aides towards mal-
nutrition care in nursing homes

On average, 59.3% of the items were answered correctly. The knowledge of
malnutrition care was significantly different between registered nurses and
nurse aides and between nursing staff with additional training in malnutrition
and those without. This is in line with previously performed studies (31, 32).
The difference in knowledge between registered nurses and nurse aides can
be explained by their different education and the amount of nutritional training
in their basic education (37, 38). In the total group, years of working experi-
ence did not significantly influence knowledge among nursing staff. As already
mentioned, it was found that nurses with fewer years of experience had slight-
ly better knowledge than more experienced nurses, which is in line with Cro-
gan & Evans (36). This may lead to problems because experienced nurses
function as role models in daily practice and can therefore have a negative
influence on the knowledge and attitudes of younger nurses. In addition, they
often have advanced responsibilities, e.g., performing nutritional assessment,
even though their knowledge might be worse compared to their less experi-
enced colleagues (36). Results of this could include nutritional assessment
not being performed correctly or maybe not for every resident in need.

In general, the deficits in knowledge may be explained by the non-compre-
hensive and non-detailed nutritional training in basic education (37, 38). In
addition to basic education, the low availability and even less frequent use of
additional training programs on malnutrition in Austria could provide another
possible explanation for the deficits in knowledge.

The item with the highest number of correct answers dealt with factors in-
fluencing oral nutritional intake. Beattie et al. (8) also found high knowledge
scores on questions regarding feeding strategies for residents with dementia.
These results can be explained by the fact that the practical aspects of nutri-
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tional interventions seem to be easier to understand. The item with the low-
est number of correct answers was on the professions potentially involved in
treating malnutrition. This is underlined by the fact that responsibilities in the
nutritional process are badly defined as well as the lack of awareness of the
health care professions’ roles in nutritional care (39, 40).

On average, 39.2% of the nursing staff had positive attitudes, which was slight-
ly higher than the results found in another study (22). Registered nurses had
not only better knowledge but also more positive attitudes than nurse aides.
It is already known from the Theory of Planned Behavior that knowledge and
attitudes are related to each other (41), which can also be underlined by the
positive correlation of knowledge and attitudes found in the present study.

The most positive attitudes were shown in the ‘Intervention’ subscale (e.g.,
No special knowledge or experience is needed when helping a resident to
eat) and the least positive attitudes were shown in the ‘Norms’ subscale (e.g.,
It is best that the staff serves food on plates without help from the residents),
which is in line with previous studies (22, 42). Knowledge regarding interven-
tions among nursing staff was high and attitudes in the ‘Intervention’ subscale
among nursing staff were also quite positive. That underlines what is already
known from the Theory of Planned Behavior (41) as well as the positive cor-
relation of knowledge and attitudes.

Methodological reflection

The overall strengths and limitations of this doctoral thesis are summarized
below. A detailed description of the strengths and limitations of the individual
studies can be found in chapters three to six.

Strengths of the studies conducted
Main strengths of study 1:

1. The cross-sectional design of the study provided comprehensive in-
sight into the structural and process indicators of nutritional care in
Austrian hospitals and nursing homes and showed areas in need of
improvement.

2. The multicenter nature of the study increased generalizability because
participants from hospitals and nursing homes of different sizes and in
different geographical locations were included.

116



General discussion

Main strengths of study 2:

1. The use of available data through the performance of a secondary data
analysis saved time and costs, which would not have been possible
when conducting primary research.

2. The primary data came from repeated cross-sectional studies. For the
purpose if this panel study, the whole data set was scanned through
systematically and residents who participated twice were marked. This
enabled a longitudinal comparison over time, which facilitated the iden-
tification of factors contributing to a decline in nutritional status in nurs-
ing home residents before nutritional problems appeared and became
worse. The knowledge gained allows the planning and implementation
of early nutritional intervention.

Main strengths of study 3 (parts | and Il):

1. The systematic development (Delphi study including eight internation-
al malnutrition experts) and comprehensive psychometric evaluation
(content validity, item validity, construct validity, internal consistency)
of the KoM-G questionnaire enabled the collection of valid and reliable
data.

2. Nursing homes (n=66) of different sizes covering each state in Austria
participated, which increased generalizability.

3. The high sample size (n=1152 nursing staff) and the involvement of
registered nurses and nurse aides increased the scientific merit of the
results.

Limitations of the studies conducted
Main limitation of study 1:

Participation was voluntary and the reasons behind an institution’s par-
ticipation are unknown. Institutions who participated could have had
more interest in malnutrition or were already focused more on malnu-
trition than non-participating institutions. This may have resulted in a
possible selection bias.

Main limitations of study 2:

1. The study was a secondary data analysis and not primarily designed
for this purpose, which restricted the available data (e.g., no data on
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previous hospitalizations were available) and therefore also influenced
the possibilities for data analysis.

2. The data collection period of only one year is regarded as a limitation.
It was not possible to make comparisons over more than one year be-
cause the sample size would then have been even lower, due to the
fact that the nursing home residents might have dropped out.

Main limitations of study 3 (parts | and Il):

1. The nursing directors decided whether or not their institution should
participate, which entails a potential selection bias in that those who
participated may have already had an interest in nutritional care.

2. All nursing and ward managers were asked to inform the nursing staff
about the importance of answering items without the use of other re-
sources and about the anonymity and confidentiality of the results. Nev-
ertheless, it is possible that some respondents used other resources
(like the Internet, books or the help of colleagues) to answer the items,
which may have led to biased results.

General recommendations for nursing research

More experimental research is needed to determine which structural and pro-
cess indicators influence process and outcome indicators of nutritional care.
This knowledge might help when giving explicit recommendations on the most
important indicators (e.g., whether the use of guidelines as a structural indica-
tor or performing a nutritional screening as a process indicator most influence
outcome indicators).

Further research should also investigate the factors that contribute to a de-
cline in nutritional status more in depth. In order to accomplish this, a larger
sample than in the present study would be needed, specifically one that draws
on patient data beginning from nursing home admission up to several years
later. Such modifications could help to produce further recommendations on
specific risk groups for nursing practice, enabling early nutritional interven-
tions to be initiated for these groups.

The problem of malnutrition is relevant to all health care settings, but the de-
mand for knowledge about malnutrition differs between settings. Therefore the
items of the KoM-G questionnaire should be evaluated with regard to content
and relevance for use in other health care settings. It is also recommended
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to compare knowledge and attitudes between different settings in order to
establish whether knowledge and attitudes are similar. With this information,
it would be possible to plan tailored training programs for different settings.
In addition, it would be of interest to focus on team composition and skill mix,
because not only the knowledge and attitudes of individual nurses, but also
their combination and the composition of teams are important when aiming to
improve nutritional care.

General recommendations for nursing practice

Based on the studies conducted, the use of evidence-based guidelines for
prevention and treatment in hospitals and nursing homes can be recommend-
ed, because deficits in structural indicators were identified in both settings.
For this purpose, several international evidence-based guidelines exist, like
the guideline of the European Society for Parenteral and Enteral Nutrition
(ESPEN) (9, 43) or from the National Institute for Health and Care Excellence
(NICE) (44). These guidelines recommend, among other things, to perform
nutritional screening with validated nutritional screening tools (e.g., The Mini
Nutritional Assessment (MNA) is recommended for use in the elderly) (9).
These recommendations should be adhered to, because some research has
already shown that nutritional screening is one of the most important indica-
tors in decreasing malnutrition prevalence (11).

Probably the most important recommendation for nursing practice is to con-
duct tailored training programs based on the identified knowledge deficits and
areas of negative attitudes. Comprehensive further training programs should
be offered more frequently and their usage should be supported by heads of
health care institutions. Multidisciplinary malnutrition care as well as screening
and assessment of nutritional status are among the topics definitively deserv-
ing coverage in these trainings, because these were the topics in which nurs-
ing staff lacked knowledge. With regard to this, special focus should be put on
the improvement of knowledge among experienced nurses, because these
specific deficits may have far-reaching consequences and may influence fu-
ture nursing staff. Nursing staff should also be sensitized about risk factors
(like care dependency) for decline in nutritional status, because this might
help to initiate early interventions and thus avoid further nutritional deteriora-
tion. Such training programs are needed for nursing staff but also for kitchen
staff and medical doctors, because nutritional care is a multidisciplinary topic
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involving many different professions (2, 13). Furthermore, malnutrition should
also be more heavily emphasized in basic education for both registered nurs-
es and nurse aides (21, 45, 46). This may contribute to the better and earlier

identification and appropriate treatment of hospital patients and nursing home
residents at risk.
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Summary

SUMMARY

Malnutrition is a complex and highly prevalent phenomenon that has to be
identified early and adequately treated. The overall aims of this doctoral the-
sis are (1) to describe structural and process indicators of nutritional care in
hospitals and nursing homes; (2) to describe changes in nutritional status in
nursing home residents; and (3) to assess knowledge and attitudes of nursing
staff in nursing homes towards malnutrition.

The first chapter provides background information and describes the theo-
retical framework of this doctoral thesis. Additionally the research gaps in the
international literature and, on this basis, the overall aims of the doctoral the-
sis are presented. Finally, the detailed aims and research questions of the
studies conducted and the outline of this doctoral thesis are illustrated.

In the second chapter, methodological aspects of the studies conducted (de-
sign, sample, setting, data collection and analysis) are presented.

Chapter three describes the structural and process indicators of nutritional
care in hospitals and nursing homes. A multicenter, cross-sectional study with
2326 hospital patients and 1487 nursing home residents was conducted in
April 2010. For data collection purposes a standardized questionnaire was
used. Each patient/resident was simultaneously assessed by two nurses.
The results of this investigation indicated that guidelines for the prevention
and treatment of malnutrition were seldom used in both settings. Nutritional
screening tools were applied more often for nursing home residents than for
hospital patients. The prevalence of malnutrition was 23.2% in hospitals and
26.2% in nursing homes. Based on the identified deficits in structural, process
and outcome indicators both in hospitals and in nursing homes, the conclu-
sion was drawn that there is a need for improvement in nutritional care.

Chapter four illustrates the changes in nutritional status and factors associat-
ed with a decline in nutritional status in nursing home residents over a period
of one year. A secondary data analysis was conducted with 157 nursing home
residents, who participated two consecutive years in a measurement (from
2010 - 2013). For data collection purposes, a standardized questionnaire was
used. Each resident was simultaneously assessed by two nurses. The results
showed that the nutritional status of 22.8% of the residents declined and im-
proved in 6.5% of the cases. Care dependency, length of stay, changes in
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Body Mass Index (BMI) and malnutrition risk at baseline were significantly
associated with a decline in nutritional status. To conclude, being at risk of
malnutrition at baseline is the most important risk factor for a decline in nutri-
tional status in nursing home residents. Therefore risk of malnutrition should
be identified and preventive actions should be taken as early as possible.

Chapter five describes the development and psychometric evaluation of a
questionnaire to assess knowledge of malnutrition care among nursing staff
in nursing homes. A psychometric methodological study with 1152 registered
nurses and nurse aides was executed in 2012/2013. The dimensions and items
of the questionnaire were developed within a Delphi study including eight inter-
national malnutrition experts. For the psychometric evaluation of the question-
naire in terms of item validity, construct validity and internal consistency nursing
staff filled in the newly developed Knowledge of Malnutrition-Geriatric (KoM-G)
questionnaire and the Staff Attitudes to Nutritional Nursing Care-Geriatric
(SANN-G) scale. As a result, the KoM-G questionnaire consisted of 20 items
with six answer options. Content validity was shown to be good. The item
difficulty of the total questionnaire was 59.3% and the discrimination index
was 0.37. Significant differences in percentage of correct answers were found
between registered nurses and nurse aides and nursing staff with training in
malnutrition and without. In addition, significant differences in correct answers
were found between nursing staff with positive attitudes towards nutritional
care and those with neutral or negative attitudes. The KoM-G questionnaire
showed acceptable psychometric properties covering a wide range of items
regarding malnutrition and can be applied in nursing practice, education and
research.

Chapter six illustrates the assessment of knowledge and attitudes of regis-
tered nurses and nurse aides towards malnutrition care in nursing homes.
A multicenter, cross-sectional study with 1152 registered nurses and nurse
aides was performed in 2012/2013. For data collection purposes, the KoM-G
questionnaire and the SANN-G scale were utilized. It was found that, on aver-
age, 60.6% of the nursing staff answered the items correctly, whereas regis-
tered nurses knew significantly more than nurse aides. 39.2% of nursing staff
had positive attitudes towards nutritional care and registered nurses displayed
more positive attitudes than did nurse aides. This results will enable the de-
velopment of adequate and tailored nutritional training programs, which may
improve nutritional care in the long run.
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Chapter seven briefly summarises and discusses the main results of this
doctoral thesis. A methodological reflection on the applied methods including
the strengths and limitations of the studies conducted is given. Finally, recom-
mendations for nursing research and nursing practice are presented.
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Zusammenfassung

ZUSAMMENFASSUNG

Mangelerndhrung ist ein komplexes und haufig auftretendes Phanomen in
Gesundheitseinrichtungen, welches frih identifiziert und adaquat behandelt
werden muss. Die Hauptziele dieser Studie sind (1) die Beschreibung von
Struktur- und Prozessindikatoren in Bezug auf Mangelernahrung in Kranken-
hausern und Pflegeheimen, (2) die Beschreibung, wie sich der Ernédhrungszu-
stand von Pflegeheimbewohnerinnen verandert, und (3), die Erfassung von
Wissen und Einstellungen von Pflegepersonen in Pflegeheimen in Bezug auf
Mangelernahrung.

Das erste Kapitel liefert Hintergrundwissen und beschreibt den theoretischen
Bezugsrahmen dieser Doktorarbeit. Im Anschluss werden die Forschungs-
licken in der internationalen Literatur, und aufbauend darauf, die Hauptziele
der Doktorarbeit dargestellt. AbschlieRend werden die detailierten Ziele und
Forschungsfragen der durchgefiihrten Studien und die Gliederung der Dok-
torarbeit illustriert.

Im zweiten Kapitel werden die methodologischen Aspekte der durchgefiihrten
Studien (Design, Stichprobe, Setting, Datensammlung und Datenanalyse) be-
schrieben.

In Kapitel drei werden Struktur- und Prozessindikatoren in Bezug auf Man-
gelernahrung in Krankenhausern und Pflegeheimen beschrieben. Es wurde
eine multizentrische Querschnittstudie mit 2326 Krankenhauspatientinnen
und 1487 Pflegeheimbewohnerinnen im April 2010 durchgefihrt. Zur Da-
tensammlung wurde ein standardisierter Fragebogen ausgeflillt. JedeR Pa-
tientin/Bewohnerln wurde gleichzeitig von zwei Pflegepersonen befragt. Die
Ergebnisse der Untersuchung zeigten, dass Leitlinien zur Pravention und Be-
handlung von Mangelernahrung in beiden Einrichtungsarten selten verwendet
wurden. Screeninginstrumente zur Erfassung von Mangelerndhrung wurden
haufiger bei Pflegeheimbewohnerinnen als bei Krankenhauspatientinnen
verwendet. Die Pravalenz von Mangelernahrung lag bei 23,2% in Kranken-
hausern und bei 26,2% in Pflegeheimen. Aufgrund der herausgefundenen
Defizite hinsichtlich der Struktur-, Prozess- und Ergebnisindikatoren in Kran-
kenhausern und Pflegeheimen kann geschlussfolgert werden, dass Verbes-
serungen in der Erndhrungsversorgung notwendig sind.

133



Chapter 9

Kapitel vier beschreibt die Veranderungen des Ernadhrungszustandes und
Faktoren, die mit einer Verschlechterung des Ernahrungszustandes bei Pflege-
heimbewohnerinnen, Uber eine Zeit von einem Jahr, zusammenhangen. Es
wurde eine Sekundardatenanalyse mit 157 Pflegeheimbewohnerinnen, die
zweimal hintereinander an einer Erhebung (von 2010 bis 2013) teilgenommen
haben, durchgefiihrt. Zur Datensammlung wurde ein standardisierter Fragebo-
gen ausgefiillt. JedeR Bewohnerln wurde gleichzeitig von zwei Pflegeperson-
en befragt. Der Vergleich zwischen der ersten Erhebung und einem Jahr spater
zeigte, dass sich der Erndhrungszustand von 22,8% der Bewohnerlnnen ver-
schlechtert und von 6,5% der Bewohnerlnnen verbessert hat. Pflegeabhan-
gigkeit, Aufenthaltsdauer, Veranderungen im Body Mass Index (BMI) und ein
Mangelernahrungsrisiko bei der ersten Erhebung wurden signifikant mit einer
Verschlechterung des Erndhrungszustandes assoziiert. Schlussfolgernd kann
gesagt werden, dass ein Mangelerndhrungsrisiko bei der ersten Erhebung der
wichtigste Risikofaktor fir eine Verschlechterung des Ernahrungszustandes
bei Pflegeheimbewohnerinnen ist. Daher sollte ein Mangelernahrungsrisiko
identifiziert und praventive MaRnahmen so frih wie mdoglich eingeleitet
werden.

Kapitel fiinf beschreibt die Entwicklung und psychometrische Evaluierung
eines Fragebogens zur Erfassung von Wissen zu Mangelerndhrung bei
Pflegepersonen in Pflegeheimen. Es wurde 2012/2013 eine psychometrische,
methodologische Studie mit 1152 diplomierten Gesundheits- und Kran-
kenschwestern/-pflegern und  Pflegehelferinnen  durchgefuhrt.  Die
Dimensionen und Items des Fragebogens wurden im Zuge einer
Delphistudie, mit acht internationen Expertinnen auf dem Gebiet der
Mangelerndhrung, entwickelt. Fur die psychometrische Evaluierung des
Fragebogens (ltemvaliditat, Konstruktvaliditat, interne Konsistenz) fillte das
Pflegepersonal den neu entwickelten Knowledge of Malnutrition-Geriatric
(KoM-G) Fragebogen und die Staff Attitudes to Nutritional Nursing Care-
Geriatric (SANN-G) Skala aus. Der KoM-G Fragebogen bestand aus 20
ltems mit sechs Antwortmdglichkeiten. Die Inhaltsvaliditdt war gut. Die
Schwierigkeit der Items des gesamten Fragebogens lag bei 59,3% und der
Diskriminierungsindex war 0,37. Es zeigten sich signifikante Unterschiede im
Prozentsatz der richtigen Antworten zwischen diplomierten Gesundheits- und
Krankenschwestern/-pflegern und Pflegehelferinnen und Pflegepersonen,
die Fortbildungen zu Mangelernahrung absolviert hatten und Pflegepersonen
ohne solche Fortbildungen. Zusatzlich gab es signifikante Unterschiede in
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Zusammenfassung

den richtigen Antworten zwischen Pflegepersonen mit positiven Einstellungen
zur Ernahrungsversorgung und Pflegepersonen mit neutralen bzw. negativen
Einstellungen. Der KoM-G Fragebogen zeigte akzeptable psychometrische
Eigenschaften, umfasst ein breites Spektrum an ltems und kann in der
Pflegepraxis, in der Ausbildung und in der Forschung verwendet werden.

In Kapitel sechs wird die Erfassung von Wissen und Einstellungen von
Pflegepersonen in Pflegeheimen in Bezug auf Mangelernahrung beschrie-
ben. Es wurde 2012/2013 eine multizentrische Querschnittstudie mit 1152
diplomierten Gesundheits- und Krankenschwestern/-pflegern und Pflege-
helferinnen durchgefuhrt. Der KoM-G Fragebogen und die SANN-G Skala
wurden zur Datensammlung verwendet. Es zeigte sich, dass durchschnittlich
60,6% der Pflegepersonen die Items korrekt beantwortet haben, wobei di-
plomierte Gesundheits- und Krankenschwestern/-pfleger mehr Items korrekt
beantwortet haben als Pflegehelferinnen. 39,2% der Pflegepersonen hatten
positive Einstellungen zur Erndhrungsversorgung. Diplomierte Gesundheits-
und Krankenschwestern/-pfleger zeigten haufiger positive Einstellungen als
Pflegehelferinnen. Diese Ergebnisse ermdglichen die Entwicklung von ada-
quaten und an die Zielgruppe angepassten Fortbildungsprogrammen zum
Thema Mangelernadhrung, welche auf lange Sicht die Erndhrungsversorgung
verbessern kdnnen.

Kapitel sieben fasst die Ergebnisse der Doktorarbeit kurz zusammen und
diskutiert diese. Eine methodologische Reflexion der angewandten Methoden
mit den Starken und Schwachen der durchgeflihrten Studien ist enthalten. Ab-
schlieRend werden Empfehlungen fir die Pflegepraxis und Pflegeforschung
gegeben.
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