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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 overall 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 proportion 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 physiological changes that occur during ageing affect a range of areas from socioeconomic status and living situation to reduced appetite and longer satiation.
7KHVHFKDQJHVFDQQHJDWLYHO\LQÀXHQFHQXWULWLRQDOLQWDNH  ZKLFKFDQSXW
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 encompass higher morbidity and mortality, a prolonged hospital stay and various
complications (e.g., infections). This also leads to reduced quality of life, impaired 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 instance, 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 conseTXHQFHVWKHUHLVVWLOOQRLQWHUQDWLRQDOO\DFFHSWHGFULWHULRQIRUGH¿QLQJPDOQX-
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WULWLRQ  )RUWKLVGRFWRUDOWKHVLVWKHPRVWFRPPRQO\XVHGGH¿QLWLRQ
of malnutrition within the international literature was used:
µ0DOQXWULWLRQLVDVWDWHRIQXWULWLRQLQZKLFKDGH¿FLHQF\RUH[FHVV RU
imbalance) of energy, protein, and other nutrients causes measureable
DGYHUVHHIIHFWVRQWLVVXHERG\IXQFWLRQ VKDSHVL]HDQGFRPSRVLWLRQ 
and function, and clinical outcome’ (21).
7KLVGH¿QLWLRQLQFOXGHVXQGHUPDODQGRYHUQXWULWLRQ,WLVNQRZQWKDWLQWKH
elderly, the problem of undernutrition is more relevant than the problem of
overnutrition. Although overnutrition is associated with far-reaching consequences in mid-life, for elderly persons, overnutrition may be a protective facWRUZLWKUHJDUGWRIXQFWLRQDOLW\DQGPRUWDOLW\  7KHUHIRUH(OLD¶V  GH¿QLtion 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, process and outcome (Figure 1). In general, the structure refers to the attributes of a setting, in which care occurs and includes material resources (e.g.,
IDFLOLWLHV DQG PRQH\  KXPDQ UHVRXUFHV HJ QXPEHU DQG TXDOL¿FDWLRQ RI
staff) and organization structure (e.g., organization of staff) (23). When transferring 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
RWKHU DQG LQÀXHQFH HDFK RWKHU PHDQLQJ WKDW JRRG VWUXFWXUHV OHDG WR JRRG
processes and thus, to good outcomes (23).
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Figure 1: Model of Donabedian (23) regarding malnutrition

Structure, process and outcome regarding malnutrition
Structure
,QDGHTXDWHNQRZOHGJHLQVXI¿FLHQWLQWHUHVWDQGQHJDWLYHDWWLWXGHVRQWKHSDUW
of health care professionals are seen as the main structural barriers to adequate nutritional practice (24-26). Of all health care professionals, nurses are
in the best position to ensure good nutrition, because they are the only profession 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 studies 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
DWWLWXGHVWKHUHLVDOVRVRPHLQIRUPDWLRQRQGH¿FLWVLQRWKHUVWUXFWXUDOLQGLFDtors, like guideline use or the availability of nutritional screening and treatment
policies (33).
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Process
As a process indicator, screening is a cost-effective and simple procedure and
LVWKH¿UVWVWHSLQWDFNOLQJPDOQXWULWLRQ  $IWHUVFUHHQLQJDFRPSUHhensive assessment of nutritional status should result in a subsequent care
SODQLQFOXGLQJWKHQHFHVVDU\LQWHUYHQWLRQV  7KHLGHQWL¿FDWLRQRISHUsons with malnutrition or risk of malnutrition should be done by using nutritional screening tools, which consist of different parameters, like Body Mass Index
%0, ZHLJKWORVVDQGDSSHWLWHDQGZKLFKDUHFRQ¿UPHGWRKDYHJRRGYDOLGLW\
and reliability in identifying patients and residents with risk of malnutrition and
PDOQXWULWLRQ  $IWHUWKHLGHQWL¿FDWLRQRISDWLHQWVDQGUHVLGHQWVLQQHHGRUDO
QXWULWLRQDQGLWVPDQLIROGSRVVLELOLWLHVVKRXOGDOZD\VEHWKH¿UVWFKRLFHRIWUHDWment (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 studies, the detection of malnutrition in hospitals and nursing homes remains poor,
KRZHYHU EHFDXVH RI GH¿FLWV LQ VFUHHQLQJ DQG DVVHVVPHQW     ,Q
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 indicators 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 patients and 13.8% of nursing home residents were malnourished. Furthermore,
Halfens et al. (45) compared prevalence rates between Austria and the Netherlands 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
UDWHVYDU\ZLGHO\EHFDXVHWKHXQGHUO\LQJDQDO\VHVDUHEDVHGRQGLIIHUHQWGH¿nitions, instruments, methods and populations (6, 12).
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Research gaps
0DOQXWULWLRQLVDKLJKO\SUHYDOHQWSKHQRPHQRQZKLFKKDVWREHLGHQWL¿HGHDUO\
and adequately treated (37). Nevertheless, the international literature gives
LQVLJKWLQWRGH¿FLWVLQVWUXFWXUHSURFHVVDQGRXWFRPHUHJDUGLQJPDOQXWULWLRQ
in hospitals and nursing homes (26, 33, 43).
Since structure, process and outcome are highly correlated with each other
 LWLV¿UVWQHFHVVDU\WRKDYHFRPSUHKHQVLYHLQIRUPDWLRQRQWKHVWDWXVTXR
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 concentrating 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
LGHQWL¿FDWLRQRIUHVLGHQWVLQQHHGRIHDUO\SUHYHQWLRQZKLFKPD\KHOSWRORZHU
the incidence of malnutrition.
Before one can improve process or outcome indicators in the long term, comprehensive 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 performed 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
GHYHORSHGDQGSV\FKRPHWULFDOO\WHVWHGWRROVPD\HQDEOHWKHLGHQWL¿FDWLRQRI
NQRZOHGJHGH¿FLWVDQGDUHDVRIQHJDWLYHDWWLWXGHV7KLVLQWXUQZLOOIDFLOLWDWH
the planning of tailored nutritional education which may improve malnutrition
care in terms of process and outcome indicators in the long run.
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7KHVHDUHWKHNQRZOHGJHJDSVLGHQWL¿HGLQWKHLQWHUQDWLRQDOOLWHUDWXUHZKLFK
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 illustrated below:
Study 1: The aim is to describe the structural and process indicators of nutritional care in hospitals and nursing homes and to compare these two settings.
-

What are the structural and process indicators of nutritional care in hospitals and nursing homes?
What are the differences in the structural and process indicators of nutritional 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.
-

14

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 nursing home residents over a period of one year?

General Introduction
Study 3, part I: The aim is to develop and psychometrically evaluate a questionnaire 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 II: 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 general 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
FKDSWHUV KDYH EHHQ SXEOLVKHG DFFHSWHG RU VXEPLWWHG DV VFLHQWL¿F SXEOLFDtions in peer-reviewed journals. Chapter seven includes a general discussion
UHÀHFWLQJRQWKHUHVXOWVRIWKHVWXGLHVGHVFULEHG

*

The equivalent of a registered nurse in Austria is to have a diploma
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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.
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Table 1: Overview of the methodological aspects of the studies
Study 1

Study 2

Topic

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

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

Design

Multicenter, cross-sectional study

Secondary data analysis; panel
study

Setting & sample

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

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

Data collection

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

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

Data analysis

Descriptive and inductive statistics

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

Study 3, part II

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

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

Psychometric methodological
study

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 international malnutrition experts.
Psychometric evaluation (item
validity, construct validity, internal
consistency) of the questionnaire:
Registered nurses and nurse
DLGHV¿OOHGLQDTXHVWLRQQDLUH
consisting of the newly developed
Knowledge of Malnutrition-Geriatric (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

Registered nurses and nurse
DLGHV¿OOHGLQDTXHVWLRQQDLUH
consisting of the KoM-G questionnaire and the SANN-G scale
within a period of four weeks
between November 2012 and
February 2013

Descriptive and inductive statistics
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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 standardized and tested questionnaire. Data were collected on patient and institutional 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 malnutrition 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 prevention and treatment of malnutrition were used infrequently. Nutritional screening 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 hospitalized patients and 74.7% of the malnourished nursing home residents.
Conclusion:7KHVWXG\GHPRQVWUDWHGWKDWQXUVLQJKRPHVIXO¿OOHGPRUHVWUXFtural 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 received no nutritional intervention at all. These results show the necessity for
improvements in the nutritional care in Austria, for instance, through the routine use of nutritional screening tools followed by tailored nutritional interventions in patients/residents in need.

Keywords: nutritional care, malnutrition, structure, process, hospitals, nursing homes
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INTRODUCTION
0DOQXWULWLRQ KDV D VLJQL¿FDQW LPSDFW RQ SDWLHQWV¶ DQG UHVLGHQWV¶ KHDOWK RXWcomes 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 investigated the prevalence of malnutrition in health care settings (6-9). One multicenter 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 patients and in up to 85% of nursing home residents. Prevalence rates vary
ZLGHO\ EHFDXVH WKH XQGHUO\LQJ DQDO\VHV DUH EDVHG RQ GLIIHUHQW GH¿QLWLRQV
instruments, methods, and populations (2, 7).
7KHUHDUHVHYHUDOIDFWRUVWKDWPD\LQÀXHQFHWKHSUHYDOHQFHRIPDOQXWULWLRQ
Donabedian (10) showed that the structure of a setting has a considerable
LQÀXHQFHRQDFWXDOQXUVLQJSUDFWLFH SURFHVV ZKLFKLQWXUQKDVDQHIIHFWRQ
the outcome of a patient/resident. The use of guidelines for the prevention
and treatment of malnutrition, the availability of dietitians, and information brochures for patients, residents, and relatives can be ranked among the structural 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). A care
plan includes nutritional interventions, such as providing oral nutritional supplements, protein- and energy-enriched snacks, or enteral nutrition, which can
KHOSWRIXO¿OOWKHQXWULWLRQDOUHTXLUHPHQWVDQGWRLPSURYHWKHQXWULWLRQDOVWDWXV
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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RI JXLGHOLQHV FDQ LPSURYH FDUH DQG LQÀXHQFH RXWFRPHV   &DFFLDODQ]D
et al. (19) found that the implementation of the European Society for Clinical
Nutrition and Metabolism guidelines in an Italian hospital led to an increase
LQ WKH QXPEHU RI SDWLHQWV WUHDWHG ZLWK HQWHUDO DQG KRPH DUWL¿FLDO QXWULWLRQ
Other studies have investigated the effect of protocols or guidelines for enteral
nutrition in intensive care units. These results indicated that the use of protocols 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 indicators.
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 intervention (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 nursing 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
FULWHULD  7KHUHIRUHLWLVGLI¿FXOWWRFRPSDUHWKHVHVWXGLHV
As mentioned earlier, the prevalence rates between hospitals and nursing
homes have been investigated several times and differ to a considerable degree (6-9). However, less is known about the structural and process indicators
of nutritional care in hospitals compared with nursing homes, although a comSDULVRQRIVWUXFWXUDODQGSURFHVVLQGLFDWRUVZKLFKLQÀXHQFHSUHYDOHQFHUDWHV
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 measurement, 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 analysis. 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 institution 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 translated professionally and sent to the Austrian experts for feedback. The resulting 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. Feedback on the questionnaire was given by the participating hospitals. FurtherPRUHSUHYLRXVO\WUDQVODWHGDQGVFLHQWL¿FDOO\HYDOXDWHGWRROVVXFKDVWKH&DUH
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 according to the ,QWHUQDWLRQDO &ODVVL¿FDWLRQ RI 'LVHDVH 7HQWK 5HYLVLRQ, 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
TXDQWL¿FDWLRQV
7KHSUHYDOHQFHRIPDOQXWULWLRQZDVRSHUDWLRQDOL]HGDFFRUGLQJWRWKHGH¿QLWLRQ
of Meijers et al. (9). Patients/residents were diagnosed as malnourished when
PHHWLQJRQHRUPRUHRIWKHIROORZLQJFULWHULDD%0,NJP2 in subjects 18
WR\ROGRUD%0,NJP2 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/m2 in subjects 18 to 64 y old or 20 to 23.9 kg/m2
in those older than 64 y.
3DWLHQWVUHVLGHQWV ZHUH GH¿QHG DV DW ULVN RI EHFRPLQJ PDOQRXULVKHG ZKHQ
meeting one or more of the following criteria: a BMI from 21 to 23.9 kg/m2
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and/or not having eaten or having hardly eaten anything for 3 d or not having
HDWHQQRUPDOO\IRUORQJHUWKDQZN7KLVGH¿QLWLRQZDVEDVHGRQWKHOLWHUDWXUH
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 indicators 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 indicators used were collected, e.g., on the availability of guidelines for preventing 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 disWULEXWLRQDQGRXWOLHUV'LIIHUHQFHVEHWZHHQJURXSVZHUHLGHQWL¿HGXVLQJFKL
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
WKHFKLVTXDUHWHVWZHUHQRWIXO¿OOHG3YDOXHVZHUHEDVHGRQWZRVLGHGWHVWV
DQGYDOXHVORZHUWKDQZHUHFRQVLGHUHGVWDWLVWLFDOO\VLJQL¿FDQW3DWLHQWV
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 hospitalized patients was 68 y (range 19-101) and that of the nursing home residents
ZDV\ UDQJH7DEOH 1XUVLQJKRPHUHVLGHQWVZHUHVLJQL¿FDQWO\
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ROGHU PRUH RIWHQ IHPDOH KDG D ORZHU %0, DQG KDG D VLJQL¿FDQWO\ KLJKHU
FDUHGHSHQGHQF\WKDQKRVSLWDOL]HGSDWLHQWV7KHUHZHUHDOVRVLJQL¿FDQWGLIIHUences 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 cardiovascular diseases (59.6%) and dementia (59.2%).
Table 1: Demographic characteristics of hospitalized patients and nursing home reisdents
Characteristics

Hospitals
(n=2326)

Nursing homes
(n=1487)

Age (y)

68 ± 23

86 ± 9

<0.001

Women

53.9

83.9

<0.001

BMI (kg/m²)

P

26.1 ± 6.6

24.2 ± 6.2

<0.001

High care dependency
(CDS 15-44 points)

9.4

59.0

<0.001

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
KRVSLWDOVDQGLQQXUVLQJKRPHV7KHUHZDVDVLJQL¿FDQWGLIIHUHQFHLQ
the malnutrition risk (P<0.001) and malnutrition prevalence (P=0.035) between 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 nursing homes. As presented in Table 2, dietitians were employed in all hospitals
DQGLQRIWKHQXUVLQJKRPHV7KHFULWHULDIRUGH¿QLQJPDOQXWULWLRQZHUH
available in 64.3% of the hospitals and 88.9% of the nursing homes. A guideline 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
EHWZHHQKRVSLWDOVDQGQXUVLQJKRPHVZHUHQRWVWDWLVWLFDOO\VLJQL¿FDQW
Table 2: Availability of structural indicators of nutritional care on the institutional level in hospitals and nursing homes
Structural indicators

Hospitals
(n=14)

Nursing homes
(n=18)

P

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 measurements and clinical view. Nutritional screening tools (e.g., Malnutrition Universal Screening Tool) were applied to 14.5% of the hospitalized patients and to
 RI WKH QXUVLQJ KRPHV UHVLGHQWV VKRZLQJ D VLJQL¿FDQW GLIIHUHQFH EHtween 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.
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Table 3: Indicators of nutritional status in hospitalized patients and nursing home residents
within a general nutritional screening (percentage)
Indicators

Hospitals
(n=1457)

Nursing homes
(n=1389)

P

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
RIÀXLGDQGRUDOQXWULWLRQDOVXSSRUW 7DEOH 0DOQRXULVKHGQXUVLQJKRPHUHVLGHQWVZHUHWUHDWHGVLJQL¿FDQWO\PRUHRIWHQZLWKHQHUJ\DQGSURWHLQHQULFKHG
GLHWVDQGVQDFNVDQGWH[WXUHPRGL¿HGGLHWVWKDQPDOQRXULVKHGKRVSLWDOL]HG
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
KRPHUHVLGHQWVVKRZLQJDVLJQL¿FDQWGLIIHUHQFHEHWZHHQWKHVHWZRVHWWLQJV
Table 4: Nutritional interventions and rate of consultation of dietitians in malnourished hospitalized patients and nursing home residents (percentage)
Nutritional interventions

Hospitals
(n=265)

Nursing homes
(n=324)

P

Dietitian consulted

27.5

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

7H[WXUHPRGL¿HGGLHW

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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7KHUHZDVDOVRDVLJQL¿FDQWGLIIHUHQFHLQWKHQXPEHURIQXWULWLRQDOLQWHUYHQWLRQV
(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 interventions was larger in the nursing homes than in the hospitals.

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

DISCUSSION
7KLVVWXG\ZKLFKLVSDUWRIDODUJHSUHYDOHQFHPHDVXUHPHQWLVRQHRIWKH¿UVW
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 improvements in nutritional care in Austria.
Structure of nutritional care
The differences between hospitals and nursing homes in the structural indicaWRUVZHUHEHFDXVHRIWKHVPDOOVDPSOHQRWVLJQL¿FDQW7UHQGVLQGLFDWHGWKDW
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 consideration that not every structural indicator is of equal importance and the respecWLYHLQÀXHQFHRIHDFKLQGLFDWRURQWKHRXWFRPHSDUDPHWHU HJSUHYDOHQFH
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 dietiWLDQVDQGWKHDYDLODELOLW\RISUHGH¿QHGFULWHULDIRULGHQWLI\LQJPDOQXWULWLRQ,Q
D UHFHQWO\ SHUIRUPHG *HUPDQ VWXG\ SUHGH¿QHG FULWHULD IRU LGHQWLI\LQJ PDOnutrition 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 evidence 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 German 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 different 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
7KHVHVWUXFWXUDOLQGLFDWRUVFDQLQÀXHQFHWKHSURFHVVRIQXWULWLRQDOFDUH  
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 hospitalized patients (62.6%). This general screening mostly involved patients’ or residents’ 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 residents. 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 information on interventions received interventions other than those mentioned
in the questionnaire, received no intervention, or if the interventions were perIRUPHGEXWQRWGRFXPHQWHGLQWKHSDWLHQW¿OHV
3URYLGLQJ DGHTXDWH RUDO QXWULWLRQ TXDOLW\ DQG TXDQWLW\  VKRXOG EH WKH ¿UVW
choice when treating malnutrition (11). Austrian hospitals and nursing homes
preferred the oral route of nutrition, e.g., oral nutritional supplements and energy- and protein-enriched diets and snacks, to enteral and parenteral nutrition. When looking at the differences between hospitals and nursing homes,
Austrian hospitals, as expected, administered enteral and parenteral nutrition
VLJQL¿FDQWO\PRUHRIWHQWKDQQXUVLQJKRPHV7KLVFRXOGEHH[SODLQHGE\WKH
fact that nursing home residents are usually referred to a hospital for enteral or parenteral nutrition. Nursing home residents were provided more often
ZLWKHQHUJ\DQGSURWHLQHQULFKHGGLHWVDQGVQDFNVDQGZLWKWH[WXUHPRGL¿HG
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 dietitians in nutritional therapy has been shown to improve the nutritional screening 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 possible 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 workers’ lack of adequate nutritional knowledge might also contribute to this situation, 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 dietitians. 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
KLJKHULQKRVSLWDOVWKDQLQQXUVLQJKRPHVZKLFKLVFRQ¿UPHGE\WKHUHVXOWVRI
Meijers et al. (9).
,Q WKLV VWXG\ WKHUH DUH VRPH OLPLWDWLRQV WKDW PLJKW KDYH LQÀXHQFHG WKH REtained results. The measurement yielded data from only 8% of the hospitals
and 4% of the nursing homes in Austria, which does not provide a comprehensive picture of the Austrian health care situation. Participation was voluntary
and the reason for an institution’s participation and the selection of the participating wards are unknown to the authors, which may be regarded as a possible selection bias. Another limitation is the fact that data on the structural indicators 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 interventions other than those that were mentioned, no intervention at all, or if the inWHUYHQWLRQVZHUHSHUIRUPHGEXWQRWGRFXPHQWHGLQWKHSDWLHQW¿OHV7RSUHYHQW
WKLVLQWKHIXWXUHWKHSRVVLEOHDQVZHUVIRUWKLVTXHVWLRQZLOOEHPRGL¿HG
For the nursing practice, implementing routine nutritional screening at admission 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 basis 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 evidence 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 contribute to the degree of the process and outcome indicators of nutritional care.
%HFDXVHRIWKHLGHQWL¿HGGLIIHUHQFHVEHWZHHQKRVSLWDOVDQGQXUVLQJKRPHV
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 longitudinal comparisons in the future.

CONCLUSION
$XVWULDQQXUVLQJKRPHVIXO¿OOHGPRUHVWUXFWXUDOLQGLFDWRUVDQGSHUIRUPHGQXtritional 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.
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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 period 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%
RI WKH FDVHV LW LPSURYHG %0, DQG FKDQJHV LQ %0, ZHUH VLJQL¿FDQWO\ GLIIHUent 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 malnuWULWLRQULVNDWEDVHOLQH 25 ZHUHVLJQL¿FDQWO\DVVRFLDWHGZLWKDGHFOLQH
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
LGHQWL¿FDWLRQRIQXUVLQJKRPHUHVLGHQWVDWULVNDQGWKXVFRQWULEXWHWRPDLQWDLQing good nutritional status.

Keywords: Nutritional status, malnutrition, changes, decline, associated factors, 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 multifactorial approach (5). Malnutrition is associated with several serious consequences, 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
LGHQWL¿HGDWDQHDUO\VWDJH  7RDFFRPSOLVKWKLVKHDOWKFDUHVWDIIPXVW
be aware of the course of nutritional status and of the different factors contributing to a decline in nutritional status in nursing home residents. This would
DOORZHDUO\LGHQWL¿FDWLRQRIJURXSVLQQHHGRIVSHFLDODWWHQWLRQ,IWKHLGHQWL¿FDtion is followed by adequate nutritional intervention, it could potentially contribute 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¿HG ULVN IDFWRUV IRU PDOQXWULWLRQ LQ QXUVLQJ KRPH UHVLGHQWV LQFOXGLQJ KLJKHU
age, being female, having certain diseases (like dementia and cancer) and
being care dependent (11, 12). Nevertheless, there is a lack of panel studies 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 Zorgproblemen) 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
$OO$XVWULDQKRVSLWDOVDQGQXUVLQJKRPHVLGHQWL¿HGWKURXJKDQ$XVWULDQJRYernmental database (14) were invited yearly via post and e-mail to participate
in the International Prevalence Measurement of Care Problems. To be considered 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
ZHUHFKHFNHGIRUDOOQXUVLQJKRPHUHVLGHQWVLQRUGHUWR¿QGRXWZKLFKKDGSDUticipated 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 nomenclature and
cultural differences (13). The questionnaire measures at three levels: institution, 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 (accordLQJ WR WKH ,QWHUQDWLRQDO &ODVVL¿FDWLRQ RI 'LVHDVHV WK 5HYLVLRQ  DQG FDUH
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.
1XWULWLRQDO VWDWXV ZDV RSHUDWLRQDOL]HG DFFRUGLQJ WR WKH GH¿QLWLRQ RI 0HLMHUV
et al. (16). Residents were assessed as malnourished when meeting one or
more of the following criteria:
-

%0,NJP2LQSDWLHQWVWR\HDUVROGRUD%0,NJP2 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/m2 in patients 18 to 64
years old or 20 to 23.9 kg/m2 in those 65 years or older.

5HVLGHQWVZHUHGH¿QHGDVEHLQJDWULVNRIPDOQXWULWLRQZKHQRQHRUPRUHRI
the following criteria were met:
- BMI of 21 to 23.9 kg/m2 and/or
- not having eaten or having hardly eaten for three days or not having
eaten normally for longer than one week.
7KHVHGH¿QLWLRQVZHUHEDVHGRQOLWHUDWXUHDQGWKHRSLQLRQRIPDOQXWULWLRQH[perts and were tested for good face- and criterion validity (16). Stable nuWULWLRQDO VWDWXV ZDV GH¿QHG DV UHPDLQLQJ HLWKHU QRUPDOO\ QRXULVKHG DW ULVN
RI PDOQXWULWLRQ RU PDOQRXULVKHG ,PSURYHG QXWULWLRQDO VWDWXV ZDV GH¿QHG DV
either a change from malnutrition to malnutrition risk, from malnutrition risk to
normally nourished or from malnutrition to normally nourished. Declined nuWULWLRQDOVWDWXVZDVGH¿QHGDVHLWKHUDFKDQJHIURPQRUPDOQXWULWLRQDOVWDWXV
to malnutrition risk, from malnutrition risk to malnutrition or from normal nutritional 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 completion 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
ZDUG PDGH WKH ¿QDO GHFLVLRQ LQ RUGHU WR HQVXUH REMHFWLYLW\ 'DWD ZHUH FROlected 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, ArPRQN 1< 86$  6HSDUDWH GDWD ¿OHV RI WKH LQGLYLGXDO PHDVXUHPHQWV ZHUH
FRPELQHGLQWRRQHVLQJOH¿OH'LIIHUHQFHVLQVDPSOHFKDUDFWHULVWLFVEHWZHHQ
T0 (baseline) and T1 (one year later) were analyzed using Wilcoxon signedrank 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 Chi2 test for categorical variables. Univariate logistic regression analysis was performed with stable/improved or declined nutritional status as the dependent variable. Prior
to analysis, data were assessed for congruence with logistic regression assumption. After the univariate logistic regression, the independent variables
were checked for possible multicollinearity. Finally, a stepwise backward mulWLYDULDWHORJLVWLFUHJUHVVLRQDQDO\VLVZDVSHUIRUPHGZLWKYDULDEOHVIXO¿OOLQJWKH
DVVXPSWLRQVDQGZLWKS UHVXOWVIURPWKHXQLYDULDWHDQDO\VLV 2GGV
UDWLRVZLWKFRQ¿GHQFHLQWHUYDOVZHUHFDOFXODWHGDQG+RVPHU/HPHVKRZ
JRRGQHVVRI¿WWHVWZDVXVHGWRLQGLFDWHWKH¿WRIWKH¿QDOPRGHO3YDOXHV
were based on two-sided tests and values lower than 0.05 were considered
VWDWLVWLFDOO\VLJQL¿FDQW
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RESULTS
Sample characteristics
Of the 157 nursing home residents assessed, 83.4% were female, mean age
at T0 was 83.9 years and mean length of stay at T0 was 2.1 years. The most
prevalent diseases were cardiovascular diseases, dementia and motor disHDVHVDWERWKGDWDFROOHFWLRQSRLQWV1XUVLQJKRPHUHVLGHQWVZHUHVLJQL¿FDQWO\PRUHFDUHGHSHQGHQWKDGDORZHU%0,DQGVLJQL¿FDQWO\PRUHFRPRUELGLWLHV
at T1 compared to T0 (Table 1).
Table 1: Sample characteristics at baseline (T0) and one year later (T1)
T0
(N=157)

T1
(N=157)

pa

CDS (sum score)

36.0 (25.0-52.0)

29.0 (18.0-43.0)

0.000

BMI (kg/m2)

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
diseases (%)

73.9

73.2

1.000

Dementia (%)

73.9

75.2

0.754

Motor diseases (%)

48.4

47.1

0.864

Diseases of the eye
and ear (%)

32.5

40.8

0.015

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 T0, 26.1% of the residents were at risk of malnutrition and 21.7% were malnourished. At T1, 24.2% had a risk of malnutrition and 25.5% were malnourished. For further analysis, the 34 malnourished residents (21.7%) at T0 were
excluded because their nutritional status could not decline further. A comparison 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
7KHUH ZDV D VLJQL¿FDQW GLIIHUHQFH EHWZHHQ UHVLGHQWV ZLWK VWDEOHLPSURYHG
and declined nutritional status with regard to BMI, meaning that residents with
DVWDEOHLPSURYHGQXWULWLRQDOVWDWXVKDGDVLJQL¿FDQWO\KLJKHU%0,WKDQUHVLdents with a declined nutritional status. In addition, residents with a declined
QXWULWLRQDOVWDWXVKDGDVLJQL¿FDQWO\JUHDWHUFKDQJHLQ%0,WKDQUHVLGHQWVZLWK
a stable/improved nutritional status. The percentage of residents with a declined nutritional status was higher in residents at risk of malnutrition than residents with a normal nutritional status. Furthermore, residents with a declined
nutritional status had a lower CDS sum score, meaning that they were more
FDUHGHSHQGHQW+RZHYHUWKHVHUHVXOWVZHUHQRWVLJQL¿FDQW 7DEOH 
Univariate and multivariate logistic regression analysis
In the univariate analysis length of stay, care dependency, nutritional status
DW 7 %0, DQG FKDQJHV LQ %0, KDG D S DQG ZHUH ODWHU LQFOXGHG LQ
the multivariate analysis (Table 3). BMI had to be excluded because of multicollinearity. In the multivariate analysis, the Hosmer-Lemeshow test demonVWUDWHGDUHDVRQDEO\JRRG¿WRIWKHPRGHO  DQGWKHRYHUDOOH[SODLQHG
YDULDEOHVZHUH$OOLQFOXGHGYDULDEOHVZHUHVLJQL¿FDQW/HQJWKRIVWD\
and nutritional status at T0 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
nutritional status
(N=95)

Declined nutritional
status
(N=28)

pa

Female (%)

81.0

19.0

0.656

Male (%)

76.5

23.5

86 (79.0-89.0)

85.5 (77.0-90.0)

0.918

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 T0
and T1 (sum score)

-3.0 (-11.0-.0.0)

-2.5 (-11.0-0.0)

0.666

Normal nutritional status (%)

81.7

18.3

0.094

Age (years)
Length of stay (years)

Malnutrition risk (%)

68.3

31.7

26.4 (23.4-29.5)

24.9 (22.2-25.5)

0.002

Changes in BMI between T0
and T1 (kg/m2)

-0.24 (± 2.2)

-2.5 (± 2.2)

0.000

Comorbidities (n)

4.0 (3.0-6.0)

4.5 (3.0-6.0)

0.377

Changes in comorbidities
between T0 and T1 (n)

0.0 (-1.0-1.0)

1.0 (0-2.0)

0.275

BMI (kg/m2)

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
T0 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 Chi2 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

95% CI

p

Sexa

0.765

0.235-2.492

0.656

Age (years)

1.003

0.953-1.055

0.919

Length of stay (years)

1.119

0.981-1.276

0.094

CDS (sum score)

0.980

0.954-1.007

0.151

Changes of CDS (sum
score)

0.976

0.938-1.015

0.222

Nutritional status at T0b

2.074

0.874-4.919

0.098

BMI (kg/m2)

0.803

0.696-0.928

0.003

Changes in BMI (kg/m2)

0.638

0.510-0.798

0.000

Comorbidities (n)

1.065

0.851-1.334

0.582

Changes in comorbidities (n)

1.188

0.884-1.597

0.253

OR Odds Ratio
&,&RQ¿GHQFH,QWHUYDO
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.
T0 Baseline
BMI Body Mass Index
a
Female as reference category
b
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

p

0.965

0.933-0.998

0.039

Changes in BMI (kg/m )

0.532

0.404-0.701

0.000

Length of stay (years)

1.197

1.029-1.394

0.020

5.307

1.710-16.468

0.004

CDS (sum score)
2

Nutritional status at T0

a

R2 Cox & Snell .262 R2 Nagelkerke .398 Hosmer-Lemeshow test Chi2 6.161; df=8; p=0.629
OR Odds Ratio
&,&RQ¿GHQFH,QWHUYDO
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
T0 Baseline
a
Normal nutritional status as reference category
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DISCUSSION
7KLVZDVRQHRIWKH¿UVWVWXGLHVWRDQDO\]HFKDQJHVLQQXWULWLRQDOVWDWXVDQG
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 T0.
One study from Japan also analyzed factors associated with a decline in nutritional 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 results 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
T0 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 improved 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
LQVXI¿FLHQWNQRZOHGJHRIULVNIDFWRUVLQSDUWLFXODU  DQGGRQRWFRQVLGHU
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
 7KHHDUO\LGHQWL¿FDWLRQRIUHVLGHQWVDWULVNRIPDOQXWULWLRQZRXOGDOVR
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 staWXVDOWKRXJKWKHVHUHVXOWVZHUHQRWVLJQL¿FDQW,QWKHLUPXOWLYDULDWHDQDO\VLV
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
GHSHQGHQF\KRZHYHUWKH\DUHFDOOHGLQÀXHQFHHDFKRWKHU  DQGWKDWWKH
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 indiYLGXDOUHVRXUFHVLQQXUVLQJKRPHUHVLGHQWV  EHFDXVHWKLVPD\DOVRLQÀXence nutritional status.
It was not surprising that BMI and changes in BMI were also found to be
VLJQL¿FDQWO\ DVVRFLDWHG IDFWRUV LQ D GHFOLQH LQ QXWULWLRQDO VWDWXV SDUWLFXODUO\
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.
7KLVVWXG\XQGHUOLQHVWKHIDFWWKDWDGHFOLQHLQQXWULWLRQDOVWDWXVLVLQÀXHQFHG
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 dependency, 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 nursing 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 collection 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 Measurement 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 prevalence 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 methodology and investigation of the same residents enabled a longitudinal compariVRQRYHUWLPH7KLVVWXG\DOORZHGIDFWRUVWREHLGHQWL¿HGWKDWZHUHDVVRFLDWHG
with a decline in nutritional status before nutritional problems appeared and
EHFDPH ZRUVH ,GHQWL¿FDWLRQ RI WKHVH UHVLGHQWV ZRXOG DOORZ IRU DSSURSULDWH
nutritional management in conjunction with comprehensive geriatric assessPHQW  )XUWKHUPRUHWKLVVWXG\LVRQHRIWKH¿UVWWRLGHQWLI\WKDWRIDOO
the risk factors, malnutrition risk is the most predictive for nursing home residents 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
ZDLWLQJIRUWKH¿UVWVLJQVRIPDOQXWULWLRQWRDSSHDU7KHUHIRUHLWLVKLJKO\UHFommended to emphasize malnutrition in basic and further nursing education,
ZKLFKPD\FRQWULEXWHWRWKHEHWWHUDQGHDUOLHULGHQWL¿FDWLRQRIQXUVLQJKRPH
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 problems, 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 phenomenon in nursing home residents entailing serious consequences for those who
are affected. Lack of knowledge among nursing staff is often discussed as
DUHDVRQIRUGH¿FLWVLQQXWULWLRQDOSUDFWLFH)RUWKLVUHDVRQ DYDOLGDQGUHOLable tool is necessary to assess knowledge of malnutrition (KoM) care. The
objective of this study was to develop and psychometrically evaluate a questionnaire aimed at assessing the KoM care among nursing staff in Austrian
nursing homes.
Methods: This study follows a psychometric methodological design. The dimensions and items of the questionnaire were derived from a literature review. The content validity was evaluated using a Delphi technique with eight
LQWHUQDWLRQDOH[SHUWVLQWKH¿HOGRIPDOQXWULWLRQ,WHPYDOLGLW\LQWHUPVRIGLVWULEXWLRQRIUHVSRQVHDOWHUQDWLYHVLWHPGLI¿FXOW\DQGGLVFULPLQDWLRQLQGH[FRQVWUXFWYDOLGLW\LQWHUPVRIDFRPSDULVRQEHWZHHQSUHGH¿QHGNQRZQJURXSVDQG
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 established content validity. The quality of response alternatives ranged from
WR7KHLWHPGLI¿FXOW\RIWKHWRWDOTXHVWLRQQDLUHZDVDQGWKH
discrimination index was 0.37, whereas one item had a discrimination index
EHORZDQGZDVWKHUHIRUHGHOHWHG6LJQL¿FDQWGLIIHUHQFHVLQSHUFHQWDJHRI
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 covering a wide range of items regarding malnutrition and can be applied in nursing
home practice, education and research.

Keywords: development, psychometric evaluation, questionnaire, malnutrition, knowledge, nursing staff, nursing home
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INTRODUCTION
µ0DOQXWULWLRQLVDVWDWHRIQXWULWLRQLQZKLFKDGH¿FLHQF\RUH[FHVV RULPEDOance) of energy, protein and other nutrients causes measureable adverse effects 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 Assessment (MNA) up to 71% of nursing home residents are malnourished. Results
from a recently performed Austrian study indicated that the prevalence of malnutrition 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
WKH TXDOLW\ RI PDOQXWULWLRQ FDUH LQ QXUVLQJ KRPHV LV LQVXI¿FLHQW   ,QWHUQDtional studies of nursing homes found that validated nutritional screening tools
were used infrequently (6, 10) leading to poor recognition of malnutrition in
UHVLGHQWV  )XUWKHUPRUHWKHOLWHUDWXUHVKRZVHQRUPRXVGH¿FLWVLQ
nutritional interventions with both residents at risk of malnutrition and malnourished residents (3, 6, 10).
0DQ\IDFWRUVFDQLQÀXHQFHWKHTXDOLW\RIPDOQXWULWLRQFDUHLQQXUVLQJSUDFWLFH
Donabedian’s model showed that the structure of a setting (e.g. knowledge
RIQXUVLQJVWDII FDQLQÀXHQFHWKHSURFHVV HJURXWLQHQXWULWLRQDOVFUHHQLQJ 
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 literaWXUHLQDGHTXDWHNQRZOHGJHLQVXI¿FLHQWLQWHUHVWDQGDWWLWXGHVDVZHOODVEDGO\
GH¿QHGUHVSRQVLELOLWLHVDPRQJQXUVLQJVWDIIDUHVHHQDVWKHPDLQEDUULHUVRQ
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 nursing 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
TXHVWLRQQDLUHZLWKVWDIIQXUVHV7KH¿QDOTXHVWLRQQDLUHZDVYDOLGDWHGE\
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
ORQJWHUPFDUHIDFLOLWLHVDQGIRXQGWKDWRQO\IHOWFRQ¿GHQWLQDQVZHULQJ
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
DQGIRXQGWKDWWKH\KDGGLI¿FXOWLHVZLWKWKHVFUHHQLQJRIQXWULWLRQDOVWDWXVDQG
calculating energy requirements. Twenty per cent of the respondents knew
that nutritional intake is an important indicator for nutritional status and liFHQVHGSUDFWLFDOQXUVHVVFRUHGVLJQL¿FDQWO\ORZHURQWKHZKROHTXHVWLRQQDLUH
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.
 7KH\H[SORUHGNQRZOHGJHRIQXUVHVDQGIRXQGGH¿FLWVLQNQRZOHGJH
above all regarding food and nutrients requirements in older residents (16).
7KHVHVWXGLHVLQQXUVLQJKRPHVSURYLGHVRPHLQVLJKWLQWRNQRZOHGJHGH¿FLWV
but were performed with low sample sizes and mixed samples consisting of
nursing staff and directors of nursing facilities. The tools used to assess nursing staff knowledge were neither developed systematically nor were comprehensively 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 education which may improve malnutrition care in the long run.
The aim of this study was to develop and to psychometrically evaluate a questionnaire 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
SHUIRUPHG ZLWK WKH DLP RI ¿QGLQJ DQG HYDOXDWLQJ FXUUHQWO\ XVHG TXHVWLRQnaires 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
UHVLGHQWV7KH¿OWHUHGRXWGLPHQVLRQVZHUHUHYLHZHGE\DSDQHORIHLJKWLQternational malnutrition experts using a Delphi technique. Experts for the purpose of this study were purposively sampled in order to ensure heterogeneity in disciplines and functions and with the aim of gaining a comprehensive
RYHUYLHZ,WZDVSUHGH¿QHGWKDWWKRVHH[SHUWVZRXOGKDYHPRUHWKDQ\HDUV
of experience with malnutrition in nursing homes. Finally, three of the eight experts were experienced registered nurses in long-term care and malnutrition
researchers. The other experts were a dietician in long-term care also working in nursing education; a registered nurse and initiator of different additional
trainings for registered nurses; a medical doctor in long-term care and a wellNQRZQUHVHDUFKHULQWKH¿HOGRIPDOQXWULWLRQDQH[SHULHQFHGGLHWLFLDQLQORQJ
term care and a nursing researcher with extensive experience in malnutrition
research. These experts originated from Austria, the Netherlands and Germany. 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 Item-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


Assessment of content validity (by 8

international malnutrition experts)
using a Delphi technique




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


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 &
literature review

Identification of 27 items




Assessment of content validity (by 8

international malnutrition experts)

using a Delphi technique with two
rounds



Agreement on 20 items with 6 answer
possibilities
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

 Construct validity

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.






Internal consistency

Kuder-Richardson 20 was 0.69.

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
ZHUHGHYHORSHGEDVHGRQWKHUHVXOWVRIWKH¿UVW'HOSKLURXQGDQGWKHOLWHUDWXUHUHYLHZ7KHVDPHH[SHUWSDQHODVLQWKH¿UVWVWHSZDVDVNHGWRHYDOXDWH
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 validity and reliability. The item validity was analysed in terms of distribution of
UHVSRQVHDOWHUQDWLYHVLWHPGLI¿FXOW\DQGGLVFULPLQDWLRQLQGH[7KHGLVWULEXWLRQ
of response alternatives shows the rate of respondents selecting each answer 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%.
7KHLWHPGLI¿FXOW\UHIHUVWRWKHSHUFHQWDJHRIUHVSRQGHQWVZKRSURYLGHDFRUrect 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
DQVZHUHG E\ OHVV WKDQ  LW ZDV FRQVLGHUHG WR EH WRR GLI¿FXOW   7KH
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 preGH¿QHGJURXSV NQRZQJURXSVWHFKQLTXH ZDVSHUIRUPHG  %DVHGRQ
WKHDXWKRUV¶K\SRWKHVHVGLIIHUHQWJURXSVZHUHSUHGH¿QHGUHJLVWHUHGQXUVHV
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.
7UDLQLQJZDVGH¿QHGDVEHLQJDGYDQFHGDQGODVWLQJDWOHDVWKRXUV7KHDWtitudes 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 German 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
LWHPV UHSUHVHQWLQJ ¿YH VXEVFDOHV QRUPV KDELWV DVVHVVPHQW LQWHUYHQWLRQ
and individualisation. All items are scored on a 5-point Likert scale culminating in maximum of 90 points and minimum of 18 points with higher scores
LQGLFDWLQJ PRUH SRVLWLYH DWWLWXGHV 6XP VFRUHV DUH FODVVL¿HG DV  SRLQWV
LQGLFDWLQJQHJDWLYHDWWLWXGHVSRLQWVLQGLFDWLQJQHXWUDODWWLWXGHVDQG
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 Austrian 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 accessible within the data collection period of 4 weeks. Along with the questionnaires,
nursing staff was informed that participation in the study was voluntary and
DQRQ\PRXVDQGWKDWWKHTXHVWLRQQDLUHVKRXOGEH¿OOHGLQVLGHWKHLQVWLWXWLRQ
$GGLWLRQDOLQIRUPDWLRQRQWKHLPSRUWDQFHWR¿OOLQJLQWKHTXHVWLRQQDLUHZLWKRXW
other resources (like the Internet or help from colleagues) was provided. All
verbal information was additionally provided in the written form on the questionnaire. The nursing staff was required to give their informed consent on the
¿UVWSDJHRIWKHTXHVWLRQQDLUH7KHTXHVWLRQQDLUHVZHUHFROOHFWHGLQDVHFXUHG
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 checking for discrepancies, logical inconsistencies and missing responses. Descriptive statistics were used to calculate I-CVI and S-CVI/Ave, to analyse sample
FKDUDFWHULVWLFVDVZHOODVLWHPYDOLGLW\4XHVWLRQQDLUHVZKHUHLQ¿YHRIWKHVL[
answer options were correctly answered were scored as correct. All other
variants were scored as not correct. Differences between groups were identi¿HGXVLQJWKH0DQQ:KLWQH\8WHVWS9DOXHVZHUHEDVHGRQWZRVLGHGWHVWV
DQGYDOXHVZHUHFRQVLGHUHGVWDWLVWLFDOO\VLJQL¿FDQW

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 derived. The judgment of the relevance done by the expert panel revealed an
I-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
DQGZDVWKHUHIRUHGHOHWHG)LQDOO\¿YHGLPHQVLRQVZLWK,&9,VEHWZHHQ
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
%DVHGRQWKHLGHQWL¿HG¿YHGLPHQVLRQVDQGWKHOLWHUDWXUHUHYLHZPXOWLSOH
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
WKDWRQHWZRWKUHHIRXURUDOODQVZHUVFRXOGEHFRUUHFW6LQFHWKH¿UVW'HOphi round on the items revealed low I-CVI (0.57-1.0), and an S-CVI/Ave of
LWHPVZHUHPRGL¿HGEDVHGRQWKHH[SHUWV¶FRPPHQWVDQGVXEMHFWHGWR
DVHFRQG'HOSKLURXQG$IWHUWKHVHFRQG'HOSKLURXQGWKH¿QDOTXHVWLRQQDLUH
FRQVLVWHGRILWHPVLQ¿YHGLPHQVLRQV7KH¿QDO,&9,UDQJHGEHWZHHQ
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
WKHLULQIRUPHGFRQVHQWDQG¿OOHGRXWWKHTXHVWLRQQDLUHRIWKHUHVSRQGents 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).
5HJLVWHUHG QXUVHV KDG VLJQL¿FDQWO\ PRUH \HDUV RI H[SHULHQFH WKDQ QXUVH
DLGHVDQGVLJQL¿FDQWO\PRUHUHJLVWHUHGQXUVHV  KDGDOUHDG\KDGDGditional training in nutrition compared to nurse aides (13.7%).
Table 2: Characteristics of respondents
Registered nurses
(%)

Nurse aides
(%)

n=458

n=619

89.5

85.9

n=429

n=578

14.0

22.0

31-40 years

27.7

20.8

41-50 years

40.8

37.9

Gender
Female
Age
\HDUV

\HDUV
Mean age in years (SD)
Years of experience*
\HDUV
Mean years of experience (SD)
Additional training in nutrition*
Yes
* p<0.000
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Psychometric evaluation of the questionnaire
The distribution of response alternatives ranged from 0.3 to 96.9%. The item
GLI¿FXOW\ RI WKH WRWDO TXHVWLRQQDLUH ZDV  UDQJLQJ IURP  WR 
1RQHRIWKHLWHPVKDGDQLWHPGLI¿FXOW\RIOHVVWKDQRUDERYH7KH
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
3UHGH¿QHGNQRZQJURXSV

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)
\HDUV

61.4 (17.4)

\HDUV

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

$WWLWXGHVWRZDUGVQXWULWLRQDOFDUHDVVHVVHGZLWK6$11*SRLQWV QHJDWLYHRUQHXWUDODWWLWXGHVSRLQWV SRVLWLYHDWWLWXGHV

7KH DQDO\VLV RI SUHGH¿QHG NQRZQ JURXSV RI WKH LWHP TXHVWLRQQDLUH UHYHDOHG VLJQL¿FDQW GLIIHUHQFHV LQ NQRZOHGJH EHWZHHQ UHJLVWHUHG QXUVHV DQG
nurse aides, showing that 65.6% of registered nurses had correct answers
compared to 57.3% of nurse aides. Furthermore, nursing staff with training
LQQXWULWLRQKDGVLJQL¿FDQWO\EHWWHUNQRZOHGJH FRUUHFWDQVZHUV WKDQ
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 positive 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 properties. 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 rigorous psychometric evaluation. First, the dimensions and then the items of
WKHTXHVWLRQQDLUHZHUHGHYHORSHGDQGFRQ¿UPHGXVLQJD'HOSKLWHFKQLTXH
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 developing 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 phenomenon requiring complex and in-depth knowledge (12, 20), it would not
have been appropriate to make the items easier. For this reason, the authors
GHFLGHGWRFRQVLGHULWHPVWKDWKDGPRUHWKDQ¿YHFRUUHFWDQVZHUVRXWRIVL[
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,
LWHPGLI¿FXOW\DQGGLVFULPLQDWLQJLQGH[7KHGLVWULEXWLRQRIUHVSRQVHDOWHUQDtives 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 obviRXVO\FRUUHFW  7KHLWHPGLI¿FXOW\UDQJHGIURPWRDQGLQGLFDWHV
that the questionnaire was neither too easy (no values over 90%) nor too dif¿FXOW QRYDOXHVEHORZ   :KHQLQWHUSUHWLQJLWHPGLI¿FXOW\WKHW\SH
RIVFRULQJV\VWHPXVHGVKRXOGEHFRQVLGHUHGEHFDXVHLWHPGLI¿FXOW\ZRXOG
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
HDV\DOWKRXJKQRLWHPKDGDQLWHPGLI¿FXOW\DERYH$OWKRXJKWKLVVFRULQJV\VWHPZDVXVHGWKHPHDQLWHPGLI¿FXOW\RIWKLVTXHVWLRQQDLUH  LV
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 comparison with these studies supports the assumption that the questionnaire was
WUXO\FRPSOH[DQGGLI¿FXOWWRDQVZHUDQGWKDWWKHUHIRUHWKHVFRULQJDSSURDFK
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 measuring 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 between 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 questionnaire 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 assumed that the discrimination index is acceptable.
)XUWKHUPRUH GLIIHUHQFHV LQ NQRZOHGJH EHWZHHQ SUHYLRXVO\ GH¿QHG NQRZQ
groups were analysed. The results show that registered nurses, nursing staff
with additional training in nutrition and nursing staff with positive attitudes toZDUGVQXWULWLRQDOFDUHKDGDVLJQL¿FDQWO\KLJKHUSHUFHQWDJHRIFRUUHFWDQVZHUV
than nurse aides, nursing staff without training in nutrition and nursing staff
with neutral or negative attitudes towards nutritional care. Crogan et al. (20)
DOVRIRXQGWKDWUHJLVWHUHGQXUVHVKDGDVLJQL¿FDQWO\KLJKHUSHUFHQWDJHRIFRUrect 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
\HDUVRIH[SHULHQFHGLGQRWVLJQL¿FDQWO\LQÀXHQFHWKHSHUFHQWDJHRIFRUUHFW
answers, which is in accordance with results from studies in nursing homes
and hospitals (17, 19). Crogan & Evans (33) even found that registered nurses with fewer years of experience tend to have better knowledge than more
experienced registered nurses in nursing homes. This result is similar to results from this study, because nursing staff with fewer years of experience
KDGVRPHZKDWEXWQRWVLJQL¿FDQWO\EHWWHUNQRZOHGJHWKDQQXUVLQJVWDIIZLWK
more years of experience. Possible explanations could be that the knowledge
of those with less experience was somehow better because their basic nursing training was more recent and is therefore more accessible and up to date.
The reliability of the questionnaire was analysed in terms of internal consistency. The Kuder-Richardson 20 was calculated, although it is known in the
VFLHQWL¿FFRPPXQLW\WKDW.XGHU5LFKDUGVRQUHVSHFWLYHO\&URQEDFK¶VDOSKD
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 questionnaire 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 Beeckman 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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1HYHUWKHOHVVWKHUHDUHVRPHOLPLWDWLRQVLQÀXHQFLQJWKHUHVXOWV(YHQWKRXJK
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
DERXW DQRQ\PLW\ DQG FRQ¿GHQWLDOLW\ RI WKH UHVXOWV LW LV SRVVLEOH WKDW VRPH
respondents used other resources (like the Internet, books or help of colleagues) to answer the items. Additionally, it could have been possible for
UHVSRQGHQWV QRW WR KDYH UHDG WKH LWHP DFFXUDWHO\ EHFDXVH RI GLI¿FXOWLHV LQ
concentration or may not answer honestly because of an attempt to ‘fake’ a response for some reason (22). Furthermore, some respondents left individual
items blank leading to missing data (Table 1).
7RWKHDXWKRUV¶NQRZOHGJHWKLVLVRQHRIWKH¿UVWVWXGLHVWRKDYHGHYHORSHG
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 response 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 education sessions aimed at improving nursing staff KoM. Moreover, the KoM-G
FDQDOVREHPRGL¿HGDQGHYDOXDWHGIRUXVHLQRWKHUVHWWLQJVIRUH[DPSOHD
KRVSLWDOVHWWLQJ7KH¿HOGRIQXUVLQJSUDFWLFHFDQXVHWKHUHVXOWVWRFRQGXFW
WDLORUHGWUDLQLQJVEDVHGRQSUHYLRXVO\GH¿QHGNQRZOHGJHRIWKHQXUVLQJVWDII
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 Austrian 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, education and research.
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ABSTRACT
Background: The international literature shows that there are considerable
GH¿FLWVLQQXWULWLRQDOFDUHSURYLVLRQLQQXUVLQJKRPHV/LPLWHGNQRZOHGJHDQG
QHJDWLYHDWWLWXGHVFDQFRQWULEXWHWRWKHVHGH¿FLWVEXWLQWHUQDWLRQDOVWXGLHVRQ
knowledge and attitudes among nursing staff are rare.
Objective: The study aimed to assess the knowledge and attitudes of registered 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 corUHFWO\ZKHUHDVUHJLVWHUHGQXUVHVNQHZVLJQL¿FDQWO\PRUH  WKDQQXUVH
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 question 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: 7KLV VWXG\ LGHQWL¿HG VSHFL¿F NQRZOHGJH GH¿FLWV DQG DUHDV RI
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
0DOQXWULWLRQKDVDVLJQL¿FDQWLQÀXHQFHRQSDWLHQWKHDOWKRXWFRPHV  DQG
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 guidelines (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 resiGHQWV  )XUWKHUPRUHWKHOLWHUDWXUHLGHQWL¿HVGH¿FLWVLQQXWULWLRQDOLQWHUventions, 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
SUHVHQFHRIDGHTXDWHDQGVXI¿FLHQWNQRZOHGJHRIDQGSRVLWLYHDWWLWXGHVWRwards malnutrition care in health care professionals (13-15). According to Donabedian’s model, structures (e.g. knowledge and attitudes of the staff) can
LQÀXHQFH SURFHVVHV HJ URXWLQH VFUHHQLQJ DQG VXEVHTXHQW LQWHUYHQWLRQV 
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
KRPHVQHHGWREHEHWWHUHGXFDWHGRQPDOQXWULWLRQ  EHFDXVHLQVXI¿FLHQW
knowledge, limited interest and negative attitudes toward nutrition are perceived as the most common barriers to adequate nutritional practice (14, 18).
Among health care professionals, nursing staff is in the best position to provide 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
JUHDWHVW NQRZOHGJH GH¿FLWV ZHUH IRXQG LQ QXWULWLRQDO VWDWXV VFUHHQLQJ  
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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QL¿FDQWO\ OHVV NQRZOHGJH WKDQ UHJLVWHUHG QXUVHV %DFKUDFK/LQGVWU|P HW DO
(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-Lindström et al. (23) found that 33% of the 252 respondents displayed 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-Lindström 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
GH¿FLWV LQ QXWULWLRQDO SUDFWLFH LQ QXUVLQJ KRPHV     EXW LQIRUPDWLRQ
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 systematically developed and psychometrically evaluated questionnaires. In addition, 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
DLGHV PXVW IXQFWLRQ DV WKH ³H\HV DQG HDUV RI QXUVHV´ DQG WKXV KDYH WR EH
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.

91

Chapter 6
Setting and sample
All Austrian nursing homes with more than 50 beds (n=470) were invited by email and letter to participate in the study. The average number of beds in these
nursing homes is 99 (29). A total 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
OHVVRQVLQQXWULWLRQDQGGLHWVLQWKHLU¿UVW\HDUDQGQXUVHDLGHVDWWHQGD\HDU
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
$XVWULDZLWK%DFKHORU¶VFHUWL¿FDWHVDUHIHZ
Data collection
Data were collected between November 2012 and February 2013. The nursing and ward directors were personally informed about the study and its procedures by the primary investigator. They were provided with the questionnaires 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
WKHVWXG\DQGHPSKDVL]HGWKHLPSRUWDQFHRI¿OOLQJLQWKHTXHVWLRQQDLUHZLWKout the assistance of other resources (like Internet or help from others). The
questionnaires were delivered securely and anonymously in sealed data collection 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 multiplechoice questionnaire where each question has six answer options including ‘I
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GRQ¶WNQRZ¶4XHVWLRQVZKHUHLQ¿YHRIWKHVL[DQVZHURSWLRQVZHUHFRUUHFWO\
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
UHÀHFWLQJKLJKHUNQRZOHGJH7KHSV\FKRPHWULFHYDOXDWLRQUHYHDOHGD6FDOH
Content Validity Index Average (S-CVI/Ave) of 0.91. Furthermore, the KoM-G
KDGDQLWHPGLI¿FXOW\RIDQGDGLVFULPLQDWLRQLQGH[RI7KHDQDO\VLV
RISUHYLRXVO\GH¿QHGNQRZQJURXSVUHYHDOHGVLJQL¿FDQWGLIIHUHQFHVZLWKUHgard 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 developed by Christensson & Bachrach-Lindström (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 language were found with no impact on meaning. The SANN-G scale consists
RILWHPVUHSUHVHQWLQJ¿YHVXEVFDOHVµ1RUPV¶ HJ,WLVEHVWWKDWWKHVWDII
serves food on plates without help from the residents); ‘Habits’ (e.g. One prepared 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 disaJUHH¶7KHVFRUHVUDQJHEHWZHHQDQGZKHUHDVFRUHEHORZUHÀHFWD
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.
$GGLWLRQDO WUDLQLQJ LQ PDOQXWULWLRQ ZDV GH¿QHG DV DGYDQFHG DQG ODVWLQJ DW
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 percentage 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. CorreODWLRQFRHI¿FLHQWVEHWZHHQDQGZHUHFRQVLGHUHGPHGLXPFRUUHODWLRQV
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
VWDWLVWLFDOO\VLJQL¿FDQW2QO\FRPSOHWHTXHVWLRQQDLUHVRQNQRZOHGJHUHVSHFtively attitudes were used for comparisons between groups.

RESULTS
General characteristics
The response rate of the nursing staff from the 66 participating nursing homes
ZDVPHDQLQJWKDWSDUWLFLSDQWVJDYHLQIRUPHGFRQVHQWDQG¿OOHG
in the questionnaire. 458 registered nurses and 619 nurse aides participated,
while 75 participants did not indicate their level of education. Most of the respondents were female and the mean age was 41.4 years (Table 1). RegisWHUHGQXUVHVDVRSSRVHGWRQXUVHDLGHVKDGVLJQL¿FDQWO\PRUH\HDUVRIZRUNLQJH[SHULHQFHDQGDOVRFRQ¿UPHGVLJQL¿FDQWO\PRUHRIWHQKDYLQJDWWHQGHG
additional training in malnutrition.
Knowledge of nursing staff
2IWKHUHJLVWHUHGQXUVHVDQGQXUVHDLGHVZKR¿OOHGLQWKH.R0*FRPpletely, 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 consequences and signs of malnutrition, factors that negatively affect oral nutritional
intake and possible interventions in residents with dysphagia at risk of malnutrition. 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
5HJLVWHUHGQXUVHVNQHZVLJQL¿FDQWO\PRUH  WKDQQXUVHDLGHV
(57.3%). The items on risk factors for and consequences of malnutrition, signs
of dehydration, BMI, weight loss, almost all items on planning nutritional interventions and factors that negatively affect oral nutritional intake were known
VLJQL¿FDQWO\PRUHRIWHQE\UHJLVWHUHGQXUVHVWKDQQXUVHDLGHV7KHSHUFHQWDJH
RIFRUUHFWDQVZHUVDQGPHGLDQYDOXHVGLGQRWGLIIHUVLJQL¿FDQWO\ZLWKUHJDUGWR
gender, age and years of working experience (Table 3). Additional training in
PDOQXWULWLRQPDGHDVLJQL¿FDQWGLIIHUHQFHE\VKRZLQJWKDWWKRVHZLWKWUDLQLQJ
in malnutrition knew more than those without training in malnutrition.
Table 1: Characteristics of respondents (in %)
Total

Registered
nurses

Nurse
aides

n=1104

n=458

n=619

87.5

89.5

85.9

n=1020

n=429

n=578

18.6

14.0

22.0

31-40 years

23.8

27.7

20.8

41-50 years

39.1

40.8

37.9

Gender
Female
Age
\HDUV

\HDUV

18.6

17.5

19.4

Mean age in years (SD)

41.4 (10.1)

42.0 (9.3)

41.0 (10.5)

Years of working experience

n=907

n=400

n=501

75.1

81.8

69.7

13.9 (10.1)

17.8 (11.2)

10.8 (7.9)

n=1092

n=451

n=619

20.6

29.7

13.7

\HDUV
Mean years of working experience (SD)
Additional training in malnutrition
Yes

p-value

0.080

0.246

<0.000

<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 consequences of malnutrition

Item
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?

Screening and assessment
of nutritional status

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?

Planning
interventions

Which professions should be involved when necessary in
treating malnourished residents?
A resident 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)?
7KHGDLO\ÀXLGUHTXLUHPHQWVRIDSHUVRQDUH«"
What factors can lead to higher energy and protein requirements?
:KDWVSHFL¿FQXWULHQWUHTXLUHPHQWVGRUHVLGHQWVZLWKSUHVVXre ulcers have?
:K\VKRXOGQXUVHVNHHSDIRRGDQGÀXLGORJ"

Possible interventions for
improving nutritional intake

What factors can positively affect oral nutritional intake?

Enteral and parenteral
nutrition

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

What factors can negatively affect oral nutritional intake?

For which residents is tube feeding appropriate?
Total
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Total
(n=1008)

Registered nurses
(n=420)

Nurse aides
(n=547)

p-value

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

22.1

<0.000

56.8

62.6

54.7

0.013

39.4

46.0

35.6

0.001

47.2

58.3

41.1

<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

97

98

63.8

\HDUV

65.2

59.6

Yes

No

Additional training
in malnutrition

61.4

\HDUV

Years of working
experience

60.9

61.9

41-50 years

\HDUV

59.8

31-40 years

\HDUV

61.8

60.4

Male

Age

61.0

Female

Gender

%

93.0

95.0

94.0

94.0

94.0

94.0

93.0

93.0

93.0

93.0

Median

Knowledge

<0.000

0.314

0.648

0.617

p-value

38.3

45.6

46.5

39.5

39.9

40.8

39.4

38.2

35.8

40.1

%

69.0

70.0

71.0

69.0

69.0

69.0

68.0

69.0

68.0

69.0

Median

Attitudes

0.089

0.086

0.940

0.349

p-value

Table 3: Knowledge (Knowledge of Malnutrition-Geriatric (KoM-G) questionnaire) and attitidues (Staff Attitudes to Nutritional Nursing Care-Geriatric
(SANN-G) scale) presented as percentage of correct answers/percentage of positive attitudes and median values per sample characteristics
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20

16

16

12

8

72

Norms
(5-25)

Habits
(4-20)

Assessment
(4-20)

Intervention
(3-15)

Individualization
(2-10)

Total
(18-90)

Break
point for
positive
attitudes

39.2

55.7

71.7

60.2

41.0

35.6

%
positive
attitudes

69.0

8.0

13.0

16.0

15.0

18.0

Median

Total
(n=1005)

61.0-76.0

6.0-9.0

11.0-14.0

14.0-18.0

12.0-17.0

15.0-21.0

Q1-Q3

48.1

60.1

79.2

67.4

47.1

42.0

%
positive
attitudes

71.0

8.0

13.0

17.0

15.0

19.0

Median

64.0-78.0

6.0-10.0

12.0-14.0

15.0-18.0

13.0-18.0

16.0-21.0

Q1-Q3

Registered nurses
(n=414)

33.6

53.5

66.6

54.9

37.2

31.6

%
positive
attitudes

67.0

8.0

12.0

16.0

14.0

18.0

Median

Nurse aides
(n=548)

60.0-74.0

6.0-9.0

11.0-14.0

14.0-18.0

12.0-16.0

15.0-20.0

Q1-Q3

<0.000

0.036

<0.000

<0.000

<0.000

<0.000

p-value

Table 4: Attitudes per subscale of Staff Attitudes to Nutritional Nursing Care-Geriatric (SANN-G) scale presented as percentages of positive attitudes and median values (Q1, Q3)
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Attitudes of nursing staff
39.2% of the respondents had positive attitudes, 51.7% displayed neutral attitudes 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
VLJQL¿FDQWO\LQWKHLUDWWLWXGHVLQWKHWRWDOVFRUHDVZHOODVLQDOOVXEVFDOHV7KH
general characteristics of the respondents (gender, age, years of working exSHULHQFHDQGDGGLWLRQDOWUDLQLQJLQPDOQXWULWLRQ ZHUHQRWVLJQL¿FDQWO\UHODWHG
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
,QWHUQDWLRQDOO\WKLVVWXG\ZDVRQHRIWKH¿UVWWRPHDVXUHNQRZOHGJHDQGDWtitudes towards malnutrition care on the parts of registered nurses and nurse
aides in nursing homes. Previously conducted studies on knowledge and attitudes 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
QXUVHDLGHV7KHPDLQNQRZOHGJHGH¿FLWVZHUHIRXQGWREHLQLQYROYLQJSURIHVsionals in nutritional care as well as screening and assessment of nutritional
status. Furthermore, most negative attitudes were found in the ‘Norms’ subscale, 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 sigQL¿FDQWGLIIHUHQFHLQNQRZOHGJHEHWZHHQUHJLVWHUHGQXUVHVDQGQXUVHDLGHV
which can be explained by their different education and the amount of nutritional training received. Similar results were shown by Crogan, Shultz &
Massey (21) with a mean of 65% correct answers, while licensed practical
QXUVHV VFRUHG VLJQL¿FDQWO\ ORZHU   WKDQ UHJLVWHUHG QXUVHV   )XU-
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thermore, additional training in malnutrition was related to increased knowledge, whereas gender, age and years of working experience were not related
to knowledge. Stanek, Powell & Betts (20) also found that years of working
H[SHULHQFH GLG QRW LQÀXHQFH NQRZOHGJH VLJQL¿FDQWO\ ,Q FRQWUDVW &URJDQ 
Evans (34) found that nurses with fewer years of working experience had
more knowledge than more experienced nurses in nursing homes. Although
QRWVLJQL¿FDQWRXUVWXG\DOVRVKRZHGWKDWQXUVHVZLWKIHZHU\HDUVRIZRUNLQJ
experience had more knowledge and also more positive attitudes than nursing staff with more years of working experience. This may partly be explained
by their more recent basic education and therefore more accessible and current 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 supSRUWV¿QGLQJVIURPWKHOLWHUDWXUHZKLFKVKRZHGWKDWUHVSRQVLELOLWLHVLQWKHQXWULWLRQDO SURFHVV DUH EDGO\ GH¿QHG DQG WKDW WKHUH LV D ODFN RI DZDUHQHVV RI
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), relevant 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
WKHUHVSRQGHQWV&URJDQ6KXOW] 0DVVH\  DOVRIRXQGGH¿FLWVUHJDUGLQJ
knowledge on nutritional screening and assessment. Knowledge on etiology
DQG FRQVHTXHQFHV RI PDOQXWULWLRQ DV ZHOO DV IDFWRUV LQÀXHQFLQJ RUDO QXWULtional 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 dementia 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-Lindström et
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DO  ZKHUHGLVSOD\HGSRVLWLYHDWWLWXGHV7KLVVWXG\UHYHDOHGVLJQL¿FDQW
differences in attitudes between registered nurses and nurse aides whereas
QRVLJQL¿FDQWGLIIHUHQFHVZLWKUHJDUGWRJHQGHUDJH\HDUVRIZRUNLQJH[SHULence 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’ subscale, which is both in line with Bachrach-Lindström 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 arranging mealtimes. During mealtimes, the perspectives and needs of two different actors, the nursing staff and the resident, come together. The primary
interest of the nursing staff is to manage their workload during mealtimes,
ZKLFKLVGLI¿FXOWGXHWROLPLWHGWLPHDQGQXUVLQJVWDII  2QWKHRWKHU
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 organisation 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 between registered nurses and nurse aides. This leads to the conclusion that,
DOWKRXJKUHJLVWHUHGQXUVHVVWLOONQHZVLJQL¿FDQWO\PRUHDQGKDGVLJQL¿FDQWO\
more positive attitudes than nurse aides, the areas of knowledge/knowledge
GH¿FLWVDQGSRVLWLYHQHJDWLYHDWWLWXGHVZHUHVLPLODU
The results of this study revealed a medium positive correlation between
knowledge and attitudes. This was also underlined by the relationship between 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.
)XUWKHUPRUH WKH QXUVLQJ GLUHFWRUV PD\ KDYH DOVR LQÀXHQFHG WR ZKRP WKH
TXHVWLRQQDLUHZDVJLYHQDQGKRZLWZDV¿OOHGLQ)DFWRUDQDO\VLVKDVQRW\HW
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 attitudes 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 generalizability. Furthermore, the response rate was quite high, compared to the studies 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 difIHUHQWVHWWLQJVLQRUGHUWRHVWDEOLVKZKHWKHUDUHDVRINQRZOHGJHGH¿FLWVDUH
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 enable 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 nuWULWLRQDOVWDWXVDUHDPRQJWKHWRSLFVGH¿QLWLYHO\GHVHUYLQJFRYHUDJHEHFDXVH
these were the topics that lacked knowledge among nursing staff. However,
malnutrition should also be more heavily emphasized in basic and further education for both registered nurses and nurse aides.
Ethical standards
All measures comply with the current laws of Austria.
Declaration of interest
7KH DXWKRUV GHFODUH WKDW WKHUH DUH QR FRQÀLFWV RI LQWHUHVW LQ UHODWLRQ WR WKH
current study.
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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 reVXOWVRIWKHGRFWRUDOWKHVLV$PHWKRGRORJLFDOUHÀHFWLRQRIWKHDSSOLHGPHWKRGV
LVJLYHQDQG¿QDOO\UHFRPPHQGDWLRQVIRUQXUVLQJUHVHDUFKDQGQXUVLQJSUDFtice are provided.
Summary of the main results
Study 1 described structural and process indicators of nutritional care in Austrian hospitals and nursing homes and compared these between the two settings. The use of guidelines for prevention and treatment of malnutrition was
low in both settings. Nutritional screening tools were used more often for nursing home residents (28.9%) than for hospital patients (14.5%). Oral nutritional
support was preferred to enteral and parenteral nutrition in both settings. Dietitians were consulted for 27.5% of the malnourished hospitalized patients and
74.7% of the malnourished nursing home residents. The prevalence of malnutrition 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 decline 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)
25 DQGPDOQXWULWLRQULVNDWEDVHOLQH 25 ZHUHVLJQL¿FDQWO\DVsociated with a decline in nutritional status.
In study 3, part I, 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 internal consistency. The Knowledge of Malnutrition-Geriatric (KoM-G) questionnaire consisted of 20 items with six answer options. Content validity was
VKRZQWREHJRRG7KHLWHPGLI¿FXOW\RIWKHWRWDOTXHVWLRQQDLUHZDVDQG
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the discrimination index was 0.37. One item had a discrimination index below
DQGZDVWKHUHIRUHGHOHWHG6LJQL¿FDQWGLIIHUHQFHVZHUHLGHQWL¿HGLQWKH
percentage of correct answers between registered nurses and nurse aides,
nursing staff with training in malnutrition and without as well as between nursing staff with positive attitudes towards nutritional care and neutral or negative
attitudes. The Kuder-Richardson 20 was 0.69.
In study 3, part II, 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 corUHFWO\ZKHUHDVUHJLVWHUHGQXUVHVNQHZVLJQL¿FDQWO\PRUH  WKDQQXUVH
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 answered by most (26.1%). 39.2% of respondents had positive attitudes towards
nutritional care. Registered nurses displayed more positive attitudes (48.1%)
WKDQQXUVHDLGHV  2IWKH¿YHVXEVFDOHVWKHPRVWSRVLWLYHDWWLWXGHV
were shown in the ‘Intervention’ subscale (e.g., No special knowledge or experience 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 recommended for all health care settings (1, 2). The study at hand found that guidelines 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 Netherlands 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 terPLQRORJLHV HJ SURWRFROV VWDQGDUGV  DQG GH¿QLWLRQV UHJDUGLQJ JXLGHOLQHV
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).
7KHLGHQWL¿FDWLRQRISHUVRQVZLWKPDOQXWULWLRQRUULVNRIPDOQXWULWLRQVKRXOGEH
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 several years which may have led to improved awareness and could have posiWLYHO\LQÀXHQFHGSURFHVVLQGLFDWRUV  7KH%ULWLVK6RFLHW\IRU3DUHQWHUDO
and Enteral Nutrition (BAPEN) also found a higher use of nutritional screening tools in UK hospitals and nursing homes; perhaps because of BAPEN’s
extensive efforts to introduce routine nutritional screening in health care institutions (12).
$IWHUWKHLGHQWL¿FDWLRQRISDWLHQWVDQGUHVLGHQWVDWULVNRIPDOQXWULWLRQRUZLWK
malnutrition, oral nutrition and its manifold variations (e.g., protein and energy
HQULFKHG GLHWV KLJK FDORULF VQDFNV HWF  VKRXOG DOZD\V EH WKH ¿UVW FKRLFH
of treatment (13-15). This was taken into consideration by the participating
nursing homes, as oral nutritional support was preferred to enteral or parenteral nutrition. Comparable results were found in other studies (3, 16, 17). Another 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 international literature showed that dietitians were not routinely consulted in cases
of malnutrition or risk of malnutrition (16, 20, 21). This may be explained by
DSRVVLEO\ORZDZDUHQHVVRUGH¿FLWVLQNQRZOHGJHRIQXWULWLRQDOFDUHDPRQJ
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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¿HG VHYHUDO IDFWRUV WKDW FRQWULEXWH WR D GHFOLQH LQ QXWULWLRQDO VWDWXV QDPHO\
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 vicious cycle begins, from which it is - especially in the elderly - hard to escape
 EHFDXVHLWLVGLI¿FXOWIRUHOGHUO\SHRSOHWRUHVWRUHWKHLUQXWULWLRQDOVWDWXV
(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 malnutrition risk among nurse professionals is important. Nevertheless, many nurses
KDYHLQVXI¿FLHQWNQRZOHGJHDQGGRQRWVHHQXWULWLRQDOFDUHDVDQLPSRUWDQW
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
LQÀXHQFHHDFKRWKHU  WKHH[DFWFDXVDOUHODWLRQVKLSEHWZHHQWKHWZR
problems remains controversial (25). Therefore care independency should be
promoted (30) and health care professionals should be educated on the association between care dependency and nutrition in order to prevent a deterioration of both.
'HYHORSPHQWDQGSV\FKRPHWULFHYDOXDWLRQRIDTXHVWLRQQDLUHWRDVVHVV
knowledge of malnutrition care
Different psychometric properties of the KoM-G questionnaire have been
HYDOXDWHGLQWKHSUHVHQWVWXG\7KHLWHPGLI¿FXOW\DQGWKHGLVFULPLQDWLRQLQGH[
of the KoM-G questionnaire, both part of the item validity, were analysed. The
PHDQLWHPGLI¿FXOW\RIWKHZKROHTXHVWLRQQDLUHZDV7KHLWHPGLI¿FXOW\
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 therefore was deleted. Other studies (on malnutrition or other health-related topLFV DOVRFDOFXODWHGLWHPGLI¿FXOW\DQGGLVFULPLQDWLRQLQGH[DQGIRXQGVLPLODU
results (8, 31-34). Construct validity was analysed in terms of differences in
NQRZOHGJHEHWZHHQSUHYLRXVO\GH¿QHGNQRZQJURXSV$OOEXWRQHK\SRWKHVLV
ZDVYHUL¿HGPHDQLQJWKDWQXUVLQJVWDIIZLWKPRUH\HDUVRIH[SHULHQFHGLGQRW
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have better knowledge scores than nursing staff with fewer years of experience. This result is in accordance with results from other studies (32, 35). Crogan & 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.
.QRZOHGJHDQGDWWLWXGHVRIUHJLVWHUHGQXUVHVDQGQXUVHDLGHVWRZDUGVPDO
nutrition care in nursing homes
On average, 59.3% of the items were answered correctly. The knowledge of
PDOQXWULWLRQ FDUH ZDV VLJQL¿FDQWO\ GLIIHUHQW EHWZHHQ UHJLVWHUHG QXUVHV DQG
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 experiHQFHGLGQRWVLJQL¿FDQWO\LQÀXHQFHNQRZOHGJHDPRQJQXUVLQJVWDII$VDOUHDG\
mentioned, it was found that nurses with fewer years of experience had slightly better knowledge than more experienced nurses, which is in line with Crogan & Evans (36). This may lead to problems because experienced nurses
function as role models in daily practice and can therefore have a negative
LQÀXHQFHRQWKHNQRZOHGJHDQGDWWLWXGHVRI\RXQJHUQXUVHV,QDGGLWLRQWKH\
often have advanced responsibilities, e.g., performing nutritional assessment,
even though their knowledge might be worse compared to their less experienced colleagues (36). Results of this could include nutritional assessment
not being performed correctly or maybe not for every resident in need.
,QJHQHUDOWKHGH¿FLWVLQNQRZOHGJHPD\EHH[SODLQHGE\WKHQRQFRPSUHhensive 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
SRVVLEOHH[SODQDWLRQIRUWKHGH¿FLWVLQNQRZOHGJH
The item with the highest number of correct answers dealt with factors inÀXHQFLQJRUDOQXWULWLRQDOLQWDNH%HDWWLHHWDO  DOVRIRXQGKLJKNQRZOHGJH
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 lowest number of correct answers was on the professions potentially involved in
treating malnutrition. This is underlined by the fact that responsibilities in the
QXWULWLRQDOSURFHVVDUHEDGO\GH¿QHGDVZHOODVWKHODFNRIDZDUHQHVVRIWKH
health care professions’ roles in nutritional care (39, 40).
On average, 39.2% of the nursing staff had positive attitudes, which was slightly 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 7KHRU\RI3ODQQHG%HKDYLRU 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 interventions 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 7KHRU\RI3ODQQHG%HKDYLRU (41) as well as the positive correlation of knowledge and attitudes.
0HWKRGRORJLFDOUHÀHFWLRQ
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 insight 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.
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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 idenWL¿FDWLRQRIIDFWRUVFRQWULEXWLQJWRDGHFOLQHLQQXWULWLRQDOVWDWXVLQQXUVing 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 I and II):
1. The systematic development (Delphi study including eight international 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
UHJLVWHUHGQXUVHVDQGQXUVHDLGHVLQFUHDVHGWKHVFLHQWL¿FPHULWRIWKH
results.
Limitations of the studies conducted
Main limitation of study 1:
Participation was voluntary and the reasons behind an institution’s participation are unknown. Institutions who participated could have had
more interest in malnutrition or were already focused more on malnutrition 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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SUHYLRXVKRVSLWDOL]DWLRQVZHUHDYDLODEOH DQGWKHUHIRUHDOVRLQÀXHQFHG
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 because 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 I and II):
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 reVRXUFHVDQGDERXWWKHDQRQ\PLW\DQGFRQ¿GHQWLDOLW\RIWKHUHVXOWV1HYertheless, 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 proFHVVLQGLFDWRUVLQÀXHQFHSURFHVVDQGRXWFRPHLQGLFDWRUVRIQXWULWLRQDOFDUH
This knowledge might help when giving explicit recommendations on the most
important indicators (e.g., whether the use of guidelines as a structural indicaWRURUSHUIRUPLQJDQXWULWLRQDOVFUHHQLQJDVDSURFHVVLQGLFDWRUPRVWLQÀXHQFH
outcome indicators).
Further research should also investigate the factors that contribute to a decline in nutritional status more in depth. In order to accomplish this, a larger
VDPSOHWKDQLQWKHSUHVHQWVWXG\ZRXOGEHQHHGHGVSHFL¿FDOO\RQHWKDWGUDZV
on patient data beginning from nursing home admission up to several years
ODWHU6XFKPRGL¿FDWLRQVFRXOGKHOSWRSURGXFHIXUWKHUUHFRPPHQGDWLRQVRQ
VSHFL¿F ULVN JURXSV IRU QXUVLQJ SUDFWLFH HQDEOLQJ HDUO\ QXWULWLRQDO LQWHUYHQtions to be initiated for these groups.
The problem of malnutrition is relevant to all health care settings, but the demand 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 recommendHG EHFDXVH GH¿FLWV LQ VWUXFWXUDO LQGLFDWRUV ZHUH LGHQWL¿HG LQ ERWK VHWWLQJV
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 indicators in decreasing malnutrition prevalence (11).
Probably the most important recommendation for nursing practice is to conGXFWWDLORUHGWUDLQLQJSURJUDPVEDVHGRQWKHLGHQWL¿HGNQRZOHGJHGH¿FLWVDQG
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
DQGDVVHVVPHQWRIQXWULWLRQDOVWDWXVDUHDPRQJWKHWRSLFVGH¿QLWLYHO\GHVHUYing coverage in these trainings, because these were the topics in which nursing staff lacked knowledge. With regard to this, special focus should be put on
the improvement of knowledge among experienced nurses, because these
VSHFL¿FGH¿FLWVPD\KDYHIDUUHDFKLQJFRQVHTXHQFHVDQGPD\LQÀXHQFHIXture 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 deterioration. 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 nurses and nurse aides (21, 45, 46). This may contribute to the better and earlier
LGHQWL¿FDWLRQDQGDSSURSULDWHWUHDWPHQWRIKRVSLWDOSDWLHQWVDQGQXUVLQJKRPH
residents at risk.
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SUMMARY
Malnutrition is a complex and highly prevalent phenomenon that has to be
LGHQWL¿HGHDUO\DQGDGHTXDWHO\WUHDWHG7KHRYHUDOODLPVRIWKLVGRFWRUDOWKHsis 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 ¿UVWFKDSWHU provides background information and describes the theoretical framework of this doctoral thesis. Additionally the research gaps in the
international literature and, on this basis, the overall aims of the doctoral thesis 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 (design, 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
LQQXUVLQJKRPHV%DVHGRQWKHLGHQWL¿HGGH¿FLWVLQVWUXFWXUDOSURFHVV
and outcome indicators both in hospitals and in nursing homes, the conclusion was drawn that there is a need for improvement in nutritional care.
Chapter four illustrates the changes in nutritional status and factors associated 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 improved in 6.5% of the cases. Care dependency, length of stay, changes in
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%RG\ 0DVV ,QGH[ %0,  DQG PDOQXWULWLRQ ULVN DW EDVHOLQH ZHUH VLJQL¿FDQWO\
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 nutritional status in nursing home residents. Therefore risk of malnutrition should
EHLGHQWL¿HGDQGSUHYHQWLYHDFWLRQVVKRXOGEHWDNHQDVHDUO\DVSRVVLEOH
&KDSWHU ¿YH 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 international malnutrition experts. For the psychometric evaluation of the questionnaire in terms of item validity, construct validity and internal consistency nursing
VWDII¿OOHGLQWKHQHZO\GHYHORSHG.QRZOHGJHRI0DOQXWULWLRQ*HULDWULF .R0* 
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
GLI¿FXOW\ RI WKH WRWDO TXHVWLRQQDLUH ZDV  DQG WKH GLVFULPLQDWLRQ LQGH[
ZDV6LJQL¿FDQWGLIIHUHQFHVLQSHUFHQWDJHRIFRUUHFWDQVZHUVZHUHIRXQG
between registered nurses and nurse aides and nursing staff with training in
PDOQXWULWLRQDQGZLWKRXW,QDGGLWLRQVLJQL¿FDQWGLIIHUHQFHVLQFRUUHFWDQVZHUV
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 registered 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 average, 60.6% of the nursing staff answered the items correctly, whereas regisWHUHGQXUVHVNQHZVLJQL¿FDQWO\PRUHWKDQQXUVHDLGHVRIQXUVLQJVWDII
had positive attitudes towards nutritional care and registered nurses displayed
more positive attitudes than did nurse aides. This results will enable the development of adequate and tailored nutritional training programs, which may
improve nutritional care in the long run.

128

Summary
Chapter seven EULHÀ\ VXPPDULVHV DQG GLVFXVVHV WKH PDLQ UHVXOWV RI WKLV
GRFWRUDOWKHVLV$PHWKRGRORJLFDOUHÀHFWLRQRQWKHDSSOLHGPHWKRGVLQFOXGLQJ
the strengths and limitations of the studies conducted is given. Finally, recommendations for nursing research and nursing practice are presented.
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Zusammenfassung

ZUSAMMENFASSUNG
0DQJHOHUQlKUXQJ LVW HLQ NRPSOH[HV XQG KlX¿J DXIWUHWHQGHV 3KlQRPHQ LQ
*HVXQGKHLWVHLQULFKWXQJHQ ZHOFKHV IUK LGHQWL¿]LHUW XQG DGlTXDW EHKDQGHOW
werden muss. Die Hauptziele dieser Studie sind (1) die Beschreibung von
Struktur- und Prozessindikatoren in Bezug auf Mangelernährung in KrankenKlXVHUQXQG3ÀHJHKHLPHQ  GLH%HVFKUHLEXQJZLHVLFKGHU(UQlKUXQJV]XVWDQGYRQ3ÀHJHKHLPEHZRKQHU,QQHQYHUlQGHUWXQG  GLH(UIDVVXQJYRQ
:LVVHQXQG(LQVWHOOXQJHQYRQ3ÀHJHSHUVRQHQLQ3ÀHJHKHLPHQLQ%H]XJDXI
Mangelernährung.
Das erste Kapitel liefert Hintergrundwissen und beschreibt den theoretischen
Bezugsrahmen dieser Doktorarbeit. Im Anschluss werden die Forschungslücken in der internationalen Literatur, und aufbauend darauf, die Hauptziele
der Doktorarbeit dargestellt. Abschließend werden die detailierten Ziele und
Forschungsfragen der durchgeführten Studien und die Gliederung der Doktorarbeit illustriert.
Im zweiten Kapitel werden die methodologischen Aspekte der durchgeführten
Studien (Design, Stichprobe, Setting, Datensammlung und Datenanalyse) beschrieben.
In Kapitel drei werden Struktur- und Prozessindikatoren in Bezug auf ManJHOHUQlKUXQJLQ.UDQNHQKlXVHUQXQG3ÀHJHKHLPHQEHVFKULHEHQ(VZXUGH
eine multizentrische Querschnittstudie mit 2326 KrankenhauspatientInnen
XQG  3ÀHJHKHLPEHZRKQHU,QQHQ LP $SULO  GXUFKJHIKUW =XU 'D
tensammlung wurde ein standardisierter Fragebogen ausgefüllt. JedeR PaWLHQW,Q%HZRKQHU,QZXUGHJOHLFK]HLWLJYRQ]ZHL3ÀHJHSHUVRQHQEHIUDJW'LH
Ergebnisse der Untersuchung zeigten, dass Leitlinien zur Prävention und Behandlung von Mangelernährung in beiden Einrichtungsarten selten verwendet
wurden. Screeninginstrumente zur Erfassung von Mangelernährung wurden
KlX¿JHU EHL 3ÀHJHKHLPEHZRKQHU,QQHQ DOV EHL .UDQNHQKDXVSDWLHQW,QQHQ
verwendet. Die Prävalenz von Mangelernährung lag bei 23,2% in KrankenKlXVHUQ XQG EHL  LQ 3ÀHJHKHLPHQ $XIJUXQG GHU KHUDXVJHIXQGHQHQ
'H¿]LWHKLQVLFKWOLFKGHU6WUXNWXU3UR]HVVXQG(UJHEQLVLQGLNDWRUHQLQ.UDQ
NHQKlXVHUQXQG3ÀHJHKHLPHQNDQQJHVFKOXVVIROJHUWZHUGHQGDVV9HUEHVserungen in der Ernährungsversorgung notwendig sind.
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Kapitel vier beschreibt die Veränderungen des Ernährungszustandes und
)DNWRUHQGLHPLWHLQHU9HUVFKOHFKWHUXQJGHV(UQlKUXQJV]XVWDQGHVEHL3ÀHJHheimbewohnerInnen, über eine Zeit von einem Jahr, zusammenhängen. Es
ZXUGH HLQH 6HNXQGlUGDWHQDQDO\VH PLW  3ÀHJHKHLPEHZRKQHU,QQHQ GLH
zweimal hintereinander an einer Erhebung (von 2010 bis 2013) teilgenommen
haben, durchgeführt. Zur Datensammlung wurde ein standardisierter FrageboJHQDXVJHIOOW-HGH5%HZRKQHU,QZXUGHJOHLFK]HLWLJYRQ]ZHL3ÀHJHSHUVRQen befragt. Der Vergleich zwischen der ersten Erhebung und einem Jahr später
zeigte, dass sich der Ernährungszustand von 22,8% der BewohnerInnen verVFKOHFKWHUWXQGYRQGHU%HZRKQHU,QQHQYHUEHVVHUWKDW3ÀHJHDEKlQgigkeit, Aufenthaltsdauer, Veränderungen im Body Mass Index (BMI) und ein
0DQJHOHUQlKUXQJVULVLNREHLGHUHUVWHQ(UKHEXQJZXUGHQVLJQL¿NDQWPLWHLQHU
Verschlechterung des Ernährungszustandes assoziiert. Schlussfolgernd kann
gesagt werden, dass ein Mangelernährungsrisiko bei der ersten Erhebung der
wichtigste Risikofaktor für eine Verschlechterung des Ernährungszustandes
EHL 3ÀHJHKHLPEHZRKQHU,QQHQ LVW 'DKHU VROOWH HLQ 0DQJHOHUQlKUXQJVULVLNR
LGHQWL¿]LHUW XQG SUlYHQWLYH 0DQDKPHQ VR IUK ZLH P|JOLFK HLQJHOHLWHW
werden.
Kapitel fünf beschreibt die Entwicklung und psychometrische Evaluierung
eines Fragebogens zur Erfassung von Wissen zu Mangelernährung bei
3ÀHJHSHUVRQHQLQ3ÀHJHKHLPHQ(VZXUGHHLQHSV\FKRPHWULVFKH
methodologische Studie mit 1152 diplomierten Gesundheits- und KranNHQVFKZHVWHUQSÀHJHUQ XQG 3ÀHJHKHOIHU,QQHQ GXUFKJHIKUW 'LH
Dimensionen und Items des Fragebogens wurden im Zuge einer
Delphistudie, mit acht internationen ExpertInnen auf dem Gebiet der
Mangelernährung, entwickelt. Für die psychometrische Evaluierung des
Fragebogens (Itemvalidität, Konstruktvalidität, interne Konsistenz) füllte das
3ÀHJHSHUVRQDO GHQ QHX HQWZLFNHOWHQ .QRZOHGJH RI 0DOQXWULWLRQ*HULDWULF
(KoM-G) Fragebogen und die Staff Attitudes to Nutritional Nursing CareGeriatric (SANN-G) Skala aus. Der KoM-G Fragebogen bestand aus 20
Items mit sechs Antwortmöglichkeiten. Die Inhaltsvalidität war gut. Die
Schwierigkeit der Items des gesamten Fragebogens lag bei 59,3% und der
'LVNULPLQLHUXQJVLQGH[ZDU(V]HLJWHQVLFKVLJQL¿NDQWH8QWHUVFKLHGHLP
Prozentsatz der richtigen Antworten zwischen diplomierten Gesundheits- und
.UDQNHQVFKZHVWHUQSÀHJHUQ XQG 3ÀHJHKHOIHU,QQHQ XQG 3ÀHJHSHUVRQHQ
GLH)RUWELOGXQJHQ]X0DQJHOHUQlKUXQJDEVROYLHUWKDWWHQXQG3ÀHJHSHUVRQHQ
RKQH VROFKH )RUWELOGXQJHQ =XVlW]OLFK JDE HV VLJQL¿NDQWH 8QWHUVFKLHGH LQ
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Zusammenfassung
GHQULFKWLJHQ$QWZRUWHQ]ZLVFKHQ3ÀHJHSHUVRQHQPLWSRVLWLYHQ(LQVWHOOXQJHQ
]XU(UQlKUXQJVYHUVRUJXQJXQG3ÀHJHSHUVRQHQPLWQHXWUDOHQE]ZQHJDWLYHQ
Einstellungen. Der KoM-G Fragebogen zeigte akzeptable psychometrische
Eigenschaften, umfasst ein breites Spektrum an Items und kann in der
3ÀHJHSUD[LVLQGHU$XVELOGXQJXQGLQGHU)RUVFKXQJYHUZHQGHWZHUGHQ
In Kapitel sechs wird die Erfassung von Wissen und Einstellungen von
3ÀHJHSHUVRQHQ LQ 3ÀHJHKHLPHQ LQ %H]XJ DXI 0DQJHOHUQlKUXQJ EHVFKULHben. Es wurde 2012/2013 eine multizentrische Querschnittstudie mit 1152
GLSORPLHUWHQ *HVXQGKHLWV XQG .UDQNHQVFKZHVWHUQSÀHJHUQ XQG 3ÀHJHhelferInnen durchgeführt. Der KoM-G Fragebogen und die SANN-G Skala
wurden zur Datensammlung verwendet. Es zeigte sich, dass durchschnittlich
 GHU 3ÀHJHSHUVRQHQ GLH ,WHPV NRUUHNW EHDQWZRUWHW KDEHQ ZREHL GL
SORPLHUWH*HVXQGKHLWVXQG.UDQNHQVFKZHVWHUQSÀHJHUPHKU,WHPVNRUUHNW
EHDQWZRUWHWKDEHQDOV3ÀHJHKHOIHU,QQHQGHU3ÀHJHSHUVRQHQKDWWHQ
positive Einstellungen zur Ernährungsversorgung. Diplomierte GesundheitsXQG .UDQNHQVFKZHVWHUQSÀHJHU ]HLJWHQ KlX¿JHU SRVLWLYH (LQVWHOOXQJHQ DOV
3ÀHJHKHOIHU,QQHQ'LHVH(UJHEQLVVHHUP|JOLFKHQGLH(QWZLFNOXQJYRQDGlquaten und an die Zielgruppe angepassten Fortbildungsprogrammen zum
Thema Mangelernährung, welche auf lange Sicht die Ernährungsversorgung
verbessern können.
Kapitel sieben fasst die Ergebnisse der Doktorarbeit kurz zusammen und
GLVNXWLHUWGLHVH(LQHPHWKRGRORJLVFKH5HÀH[LRQGHUDQJHZDQGWHQ0HWKRGHQ
mit den Stärken und Schwächen der durchgeführten Studien ist enthalten. AbVFKOLHHQGZHUGHQ(PSIHKOXQJHQIUGLH3ÀHJHSUD[LVXQG3ÀHJHIRUVFKXQJ
gegeben.
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