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General introduction

GENERAL INTRODUCTION
In 1974, Charles Butterworth published the article ‘the skeleton in the hospital
closet’, which received a great deal of attention 1, 2. In this article, he indicated
WKDW PDQ\ KRVSLWDOL]HG SDWLHQWV VXႇHUHG IURP PDOQXWULWLRQ +H FULWLFL]HG WKH
poor quality of nutritional care in hospitals and highlighted undesirable nutritional practices, e.g., the failure to assess and document weight and height,
the failure to observe patients’ food intake, the failure to recognise malnutriWLRQWKHODFNRIFRPPXQLFDWLRQDQGLQWHUDFWLRQVEHWZHHQGLႇHUHQWKHDOWKFDUH
professionals and the lack of awareness regarding malnutrition. Furthermore,
%XWWHUZRUWKUHFRJQLVHGWKDWWKHTXDOLW\RIQXWULWLRQDOFDUHDႇHFWHGWKHSDWLHQWV¶
outcomes 2.
Now, more than four decades later, malnutrition remains a serious problem
in hospitals with prevalence rates up to 40 %, depending on the underlying
GH¿QLWLRQDQGWKHVSHFLDOLVDWLRQRIWKHZDUG 3-58SXQWLOQRZQRGH¿QLWLRQRI
malnutrition has been internationally accepted 6, 7. In the literature, malnutrition
LVPRVWFRPPRQO\GH¿QHGDVµDQDFXWHRUFKURQLFFRQGLWLRQZKHUHE\DODFN
RIHQHUJ\SURWHLQRURWKHUQXWULHQWVFDXVHVPHDVXUDEOHDQGDGYHUVHHႇHFWV
on body composition, function, and clinical outcomes’ 8, 9. In this doctoral theVLVWKLVGH¿QLWLRQVSHFL¿FDOO\UHIHUVWRXQGHUQXWULWLRQ7KHULVNRIPDOQXWULWLRQ
can be measured by valid and reliable screening tools 9WKDWLQFOXGHGLႇHUHQW
determinants of malnutrition, e.g., weight loss, low BMI, or low nutritional intake 9, 10.
The reasons for the high prevalence of malnutrition are multifactorial. Factors
associated with an increased risk of malnutrition are having acute or chronic diseases such as cancer, dementia, depression, gastrointestinal diseases,
LQIHFWLRQRULQÀDPPDWLRQ11, 12. Other factors are polypharmacy, care dependency, needing assistance to eat, poor oral health, dysphagia, or loss of interest in life 11, 13. Moreover, social factors such as low income or isolation may
contribute to the development of malnutrition 11-13.
2OGHUDGXOWVDUHSDUWLFXODUO\VWURQJO\DႇHFWHGE\PDOQXWULWLRQVLQFHWKHDJLQJ
SURFHVVEULQJVDORQJDJHUHODWHGFKDQJHVWKDWDႇHFWQXWULWLRQDOLQWDNHHJ
GLPLQLVKLQJ VHQVRU\ SHUFHSWLRQV FKDQJHV LQ DSSHWLWH UHJXODWLRQ LQÀDPPDtion, or the development of chronic diseases 14.
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Recent studies have revealed that hospitalisation itself may be a risk factor
for malnutrition 12, 15. There are several reasons that the nutritional status of
hospitalized persons may deteriorate, which include acute stress, surgery and
other procedures that cause prolonged fasting phases, poor food services,
poor appetite and reduced food intake 12. Even if patients have a normal nutritional status, the risk of losing weight and becoming malnourished in the
hospital is high 16. Data from the NutritionDay worldwide project, which is an
annually conducted, one-day, cross-sectional audit, show that more than half
of the patients admitted to hospital do not eat their full meal 17.
0DOQXWULWLRQLVDVVRFLDWHGZLWKVHYHUHFRQVHTXHQFHVIRUWKHDႇHFWHGSDWLHQWV
including poor wound healing, more complications, higher morbidity and a
diminished quality of life 11, 18-21. In addition, malnutrition is related to higher
mortality 11, 21. Follow-up data from the NutritionDay worldwide showed that
decreased food intake on NutritionDay is associated with increased mortality
after three months 17. Furthermore, malnutrition leads to longer lengths of hospital stays 18, 22, 23 and, therefore, to additional healthcare costs up to € 6000
per patient 24, 25. However, several systematic reviews of intervention studies
have implicated that an investment in nutritional therapy can improve nutritional patient outcomes such as weight or body composition 26-28 and other
patient outcomes such as complication rates 28, 29, physical function 26, or mortality 30DQG¿QDOO\FDQVDYHPRQH\LQWKHKHDOWKFDUHV\VWHPV29, 31.
Based on this literature, several professional associations and expert groups
KDYHSXEOLVKHGJXLGHOLQHVIRUWKHLGHQWL¿FDWLRQDQGWUHDWPHQWRISDWLHQWVZLWK
(risk of) malnutrition 9, 10, 32-38. These guidelines state that the nutritional management of malnourished patients should be standardised and structured,
guided by the nutrition care process. It includes malnutrition risk screening,
nutritional assessment, diagnostic procedure, nutritional care planning, nutritional care, monitoring, evaluation and documentation 9, 39. In particular,
evidence-based guidelines recommend the implementation of a malnutrition
risk screening process as a crucial starting point for the successful nutritional
management of malnourished patients 10, 35-37.
Malnutrition is a multidisciplinary problem. Therefore, adequate nutritional
FDUHFDQRQO\EHVXFFHVVIXOLIGLႇHUHQWKHDOWKFDUHSURIHVVLRQDOVVXFKDVGLHtitians, nurses and physicians, act together 40. Dietitians are the experts in clinical nutrition and receive comprehensive training on the topic of malnutrition
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during their period of basic education 41. Even if dietitians are responsible for
nutritional therapy in hospitals and are responsible for developing nutritional care plans and conducting dietary counselling, the implementation of the
interventions related to these care plans requires the involvement of all the
health professionals involved in patient care 40.
However, studies have revealed that ‘the skeleton is still in the hospital closet’ in several hospitals, which means that embedding screening and evidence-based nutritional interventions for malnourished patients or patients at
risk of malnutrition are often lacking 42, 43. The reasons for this are manifold
and, in some respects, are similar to those mentioned by Charles Butterworth
in 1974 2. Frequently mentioned barriers include the lack of multidisciplinary
cooperation, an unsupportive organisational culture and environment, low prioritisation of nutrition, lack of time and other resources, or poor knowledge
and a lack of education with regard to malnutrition 44-48.

THEORETICAL FRAMEWORK
'RQDEHGLDQ¶V PRGHO IRU WKH TXDOLW\ RI FDUH KDV EHHQ PRGL¿HG IRU XVH GXUing the research described in this doctoral thesis 497KH PRGL¿HG PRGHO LV
called the Model for the Quality of Nutritional Care (QoNC) (see Figure 1.1).
7KHUHDVRQIRUWKHPRGL¿FDWLRQRI'RQDEHGLDQ¶VRULJLQDOPRGHOZDVWKHOLQHDU
perspective of the original model 50. Furthermore, the original model does not
address the patients’ characteristics, culture, or environment 50, 51 which may
also be associated with the quality of nutritional care.
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Figure 1.1 The Quality of Nutritional Care (QoNC) model with regard to malnutrition, based on
Donabedian’s model of quality of care
7KHH[DPSOHVLQWKLV¿JXUHDUHQRWDFRPSOHWHOLVWEXWDUHH[HPSODU\

Based on Donabedian’s original model, the quality of care consists of three
factors: structure, process and outcome 49. Structure refers to the characteristics of the environment in which care takes place. These include the personnel
and material resources such as buildings, existing equipment, instruments,
PRQH\DQGWKHQXPEHURUTXDOL¿FDWLRQVRIWKHKHDOWKFDUHVWDႇ3URFHVVUHIHUV
WRDOOLQWHUYHQWLRQVWKDWDUHDFWXDOO\SHUIRUPHGHJE\WKHKHDOWKFDUHVWDႇRU
the patients. Outcome refers to the health status of the patients, including the
patient’s knowledge or behavior 49. Donabedian’s original model assumes that
VWUXFWXUH LQÀXHQFHV SURFHVVHV DQG SURFHVVHV IXUWKHUPRUH LQÀXHQFH RXWcomes 49.
,QWKHPRGL¿HGPRGHO 4R1& WKDWZDVDSSOLHGLQWKLVGRFWRUDOWKHVLVZRUN
structure refers to attributes of material and human resources as well as of
RUJDQLVDWLRQDOVWUXFWXUHZLWKUHJDUGWRQXWULWLRQ([DPSOHVIRUWKHVSHFL¿FWRSic of malnutrition are the presence of a malnutrition guideline, the presence
of a valid and reliable screening tool, equipment (e.g. assistive devices for
food intake), the presence of a multidisciplinary nutrition team, the number
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RIKHDOWKFDUHVWDႇZLWKNQRZKRZLQPDOQXWULWLRQWKHHGXFDWLRQRIKHDOWKFDUH
VWDႇ DERXW PDOQXWULWLRQ DQG WKH NQRZOHGJH DQG DWWLWXGHV RI KHDOWKFDUH VWDႇ
regarding malnutrition.
Process refers to the actions healthcare professionals actually perform with
respect to nutritional care. For instance, these can include using a valid and
reliable screening tool, providing interventions (e.g. documenting food and
ÀXLGLQWDNHDGDSWLQJGLHWIRRGSURYLGLQJKLJKHQHUJ\SURWHLQVQDFNVSURYLGing oral nutritional supplements, dietary counselling by registered dietitians,
adjusting meal ambiance, providing enteral/parenteral nutrition), diagnosing
malnutrition, or documenting parameters relevant to nutritional care (weight,
height, BMI).
Outcome in the QoNC model refers to nutritional patient outcomes, e.g., patient satisfaction with nutritional care, nutritional knowledge, patient behavior
regarding nutrition, nutritional intake, or nutritional status. In a broader sense,
outcomes may also include more general health outcomes such as mortality,
physical functioning, complication rates and length of hospital stays. However,
WKHVHJHQHUDORXWFRPHVDUHQRWRQO\LQÀXHQFHGE\QXWULWLRQDOFDUHEXWDOVRE\
other treatments (e.g. medication, physical training).
$OO WKUHH IDFWRUV VWUXFWXUH SURFHVV DQG RXWFRPH LQÀXHQFH HDFK RWKHU DQG
not only in a linear progression. Structural factors, such as the availability of
D JXLGHOLQH IRU PDOQXWULWLRQ PD\ LQÀXHQFH SURFHVVHV LQFOXGLQJ WKH XVH RI D
malnutrition screening tool or the provision of nutritional interventions and vice
YHUVD3URFHVVHVDQGRXWFRPHVFRQVWDQWO\LQÀXHQFHHDFKRWKHU52-58, meaning
that the provision of interventions is associated with the nutritional status of
WKHSDWLHQWV7KHUHIRUHWKHPXOWLSOHDUURZVLQ)LJXUHUHSUHVHQWLQJLQÀXencing pathways were embedded in the model to increase its sensitivity to the
delineation of all aspects of the quality of nutritional care.
Furthermore, the patient was placed in the center of the model. The patient
is considered in a holistic way according to the World Health Organizations’
:+2  GH¿QLWLRQ RI KHDOWK ZKLFK LQFOXGHV WKH SK\VLFDO PHQWDO DQG VRFLDO
wellbeing of the patient 59. We assume that the characteristics, culture and
HQYLURQPHQWRIWKHSDWLHQWDUHFRQVWDQWO\SUHVHQWDQGPD\DOVRLQÀXHQFHSURcesses and outcomes, e.g., in terms of adherence to the recommended nutritional interventions such as consuming the prescribed oral nutritional supplements (ONS) 60, 61. Characteristics, culture and environment include age,
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mental ability, nutrition habits, beliefs and attitudes with regard to nutrition or
nutritional preferences.

RESEARCH GAPS
The high prevalence of malnutrition in hospitals and the numerous negative
consequences highlight the important role of nutrition in the overall quality
of care in hospitalized patients 40. A growing number of studies deal with the
problem of hospital malnutrition and malnutrition screening; however, there
are still several research gaps. The research gaps addressed during the work
described in this doctoral thesis are outlined below.
To improve nutritional care in hospitals, it is necessary to deal with existing
VWUXFWXUHVVXFKDVWKHHGXFDWLRQRIKHDOWKFDUHVWDႇRQPDOQXWULWLRQ49. A comprehensive literature search conducted by the author of this thesis revealed
few studies that dealt with malnutrition and malnutrition screening in the edXFDWLRQRI(XURSHDQQXUVHVDQGSK\VLFLDQV1RVWXGLHVZHUHLGHQWL¿HGWKDW
addressed training on malnutrition during their basic education, even though
poor knowledge is known to be a primary barrier to providing successful nutritional care to malnourished patients 45, 48 2QH VWXG\ FRXOG EH LGHQWL¿HG
that evaluated general nutritional education, but not with regard to malnutrition, provided to physicians in medical schools in fourteen European countries 62. Recently, the European Society for Clinical Nutrition and Metabolism
(ESPEN) conducted a survey of education on clinical nutrition in medical
schools in 29 countries (22 in Europe, 4 in Asia, 2 in South America and 1 in
Australia). The authors revealed that education on clinical nutrition existed in
73.3 % of the university centers surveyed, but the extent and content varied
greatly between institutions 63. However, clinical nutrition covers more than
malnutrition, and data on the extent and content of malnutrition in the education of European nurses and physicians are still lacking.
Due to the underlying theoretical framework, quality indicators on the structurDOSURFHVVDQGRXWFRPHOHYHOVLQÀXHQFHQXWULWLRQDOFDUH,WPD\EHDVVXPHG
WKDWWKHLQGLFDWRUVRQHDFKOHYHOLQÀXHQFHHDFKRWKHU+RZHYHUDWWKLVWLPH
it is not exactly known if and how existing structures in hospitals, for instance
the presence of a malnutrition guideline or the presence of a valid and reliable
VFUHHQLQJWRROLQÀXHQFHWKHSURFHVVHVDQGRXWFRPHVRISDWLHQWV53, 64. Some
studies have placed a focus on the quality of nutritional care in long-term care
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institutions 52-54, others have described the current practices of nutritional care
in an observational manner but have not shown associations between the
GLႇHUHQWOHYHOVRITXDOLW\RIFDUH64, 65. In the Austrian hospital setting, only marginal information about the quality of nutritional care is available 5, 64.
7RLGHQWLI\SDWLHQWVDWULVNRIPDOQXWULWLRQULVNVFUHHQLQJLVWKH¿UVWDQGFUXFLDO
step that must be taken in nutritional care according to the nutrition care process 9. Several valid and reliable screening tools are available, and their uses
have been summarised in systematic reviews 66-68 +RZHYHU VWDႇ DW PDQ\
European hospitals do not use these malnutrition screening tools in clinical
practice 657RFRQYLQFHKHDOWKFDUHVWDႇVWDNHKROGHUVDQGKRVSLWDOPDQDJHUV
of the need to use a nutritional screening tool as part of their daily routines,
studies must be carried out to investigate the impacts of these tools 69.
2QH&RFKUDQHV\VWHPDWLFUHYLHZZDVFDUULHGRXWWRGHWHUPLQHWKHHႇHFWLYHness of nutritional screening on process indicators (e.g. referral to a dietitian)
and patient outcomes (e.g. mortality) 69. Only three studies could be included that addressed the research aim in this systematic review. The authors
concluded that further research is needed, in the form of high-quality studies with good methodology, to gain more insight into the complex process of
malnutrition risk screening 69. This paper highlights the need for data on how
PDOQXWULWLRQULVNVFUHHQLQJUHODWHVWRWKHGLႇHUHQWOHYHOVRITXDOLW\RIFDUHLQ
hospitals 69. Furthermore, there is a need for studies that are carried out to
JDLQDQXQGHUVWDQGLQJRIWKHSHUFHSWLRQVRIKHDOWKFDUHVWDႇUHJDUGLQJWKHVH
screening tools 45. Once if researchers, clinical practitioners and stakeholders
XQGHUVWDQGKRZPDOQXWULWLRQVFUHHQLQJWRROVLQÀXHQFHWKHTXDOLW\RIQXWULWLRQDO
care in clinical practice and how healthcare professionals perceive the use of
these tools, this knowledge may help to accelerate and promote the use of
screening tools in hospitals.

AIMS AND OUTLINE OF THE DOCTORAL THESIS
The overall aim of the work described in this doctoral thesis was to gain insight
into the quality of nutritional care in hospitals regarding malnutrition, and esSHFLDOO\LQWRHGXFDWLRQRIKHDOWKFDUHVWDႇDQGVFUHHQLQJRQPDOQXWULWLRQ
7KHGHWDLOHGDLPVRIWKH¿YHSDSHUVLQFOXGHGLQWKLVGRFWRUDOWKHVLVDUHJLYHQ
below.
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Study 1
7KHPDLQREMHFWLYHRIWKH¿UVWVWXG\ZDVWRGHWHUPLQHWKHSURYLVLRQVDQGFRQtent of nutrition education and, in particular, education on malnutrition in older
adults in formal nursing and medical educational programs throughout Europe
(Chapter 3 and Chapter 4).
Research question, part A
•

What do European nurses learn about malnutrition and malnutrition
screening in older adults during their basic education?

Research question, part B
•

What do European medical doctors learn about malnutrition and malnutrition screening in older adults during their basic education?

Study 2
The overall aim of the second study was to evaluate the association between
quality indicators on several levels (structure, process, outcome) with regard
to nutritional care and screening in hospitals (Chapter 5).
Research questions
•
•
•
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Is there an association between the use of clinical guidelines and the
use of validated screening tools?
What is the nutritional screening policy in hospitals like (validated
screening tools and other indicators used for nutritional screening)?
Is there an association between the use of validated screening tools
with the prevalence of malnutrition and dietitian referral and other nutritional interventions?

General introduction
Study 3
7KHWKLUGVWXG\ZDVFRQGXFWHGWRGHWHUPLQHWKHHႇHFWRIWKHXVHRIDYDOLG
and reliable malnutrition screening tool as part of an existing electronic documentation system in a hospital to assess the knowledge, attitudes and perceived practices of nurses, nurses’ aides and physicians regarding malnutrition (Chapter 6).
Research question
•

How do the knowledge, attitudes and practices of healthcare professionals with regard to malnutrition change after implementing a malnutrition screening tool in a hospital setting?

Study 4
7KHIRXUWKVWXG\KDGWZRDLPVWRH[DPLQHWKHHႇHFWRIWKHXVHRIDPDOQXtrition screening tool on process indicators of nutritional care and to explore
healthcare professionals’ perceptions and opinions regarding the use of a
malnutrition screening tool (Chapter 7).
Research questions
•
•

+RZGRHVWKHXVHRIDPDOQXWULWLRQVFUHHQLQJWRROHႇHFWVSURFHVVLQGLcators of nutritional care?
Which perceptions and opinions do healthcare professionals have with
regard to the use of a malnutrition screening tool?
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METHODS
This chapter presents an overview of the methodologic aspects of the studies
conducted as part of the work described in this doctoral thesis. Tables 2.1
and 2.2 provides a summary of the aims, designs, settings and samples, data
collection and processes of data analysis in the individual studies. For more
details, please refer to Chapters 3 through 7.
Table 2.1 Methodological aspects of study one – part A, study one – part B and study two
Study 1 – part A
Aim

To provide an insight
into what formal
nursing degree
programs in Europe
teach on the topic
of malnutrition and
malnutrition screening

Study 1 – part B
To gather information
about the curricular
content on malnutrition
and malnutrition
screening in older
adults in basic study
programs for medical
doctors across Europe

Design
Cross-sectional study using an
online-survey

Setting &
sample

131 nursing education
institutions in Europe in
26 European countries

26 medical schools in
12 European countries

Data
collection
An online questionnaire was developed
and e-mailed to the responsible persons for
curriculum development in nursing and medical
education institutions

Data analysis

Descriptive statistics and statistical tests

Study 2
To evaluate the
association between
the presence of
a guideline and a
validated screening
tool (structure) and
nutritional care
(processes) and
outcomes in hospitals
Secondary data
analysis of data
collected in a crosssectional multi-center
study
53 Austrian hospitals
with 5255 patients
A standardized
questionnaire
was used. On an
institutional level, data
was collected by nurse
directors and, on a
patient level, by two
nurses at each patient’s
bedside or/and with
patient records
Descriptive statistics
and statistical tests
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Table 2.2 Methodological aspects of study three and study four
Study 3

Study 4

Aim

7RGHWHUPLQHWKHHႇHFWRIWKHXVH
of a valid and reliable malnutrition
screening tool (process) on
the knowledge, attitudes and
practices of nurses, nurses’ aides
and physicians (structure)

To evaluate the impact of the
use of a malnutrition screening
tool (structure) on process
indicators of nutritional care and
explore healthcare professionals’
perceptions and opinions with
regard to the use of a malnutrition
screening tool

Design

Controlled pretest-posttest study

Mixed methods design
(convergent parallel design)
Quantitative part: controlled
pretest-posttest study
Qualitative part: semi-structured
interviews

Setting & sample

269 nurses, nurses’ aides and
physicians working at internal
wards in hospitals at T0 (pretest)
and 190 at T1 (after 1 month)

Quantitative part:
1171 patients participated at
T0 (pretest), 1186 at T1 (after 1
month) and 1253 at T2 (after 3
months)
Qualitative part:
11 healthcare professionals
(nurses, physicians, dietitians,
managers)

Data collection

A standardized self-reported
questionnaire to assess the
knowledge, attitudes and
perceived practices (KAP) of
KHDOWKFDUHVWDႇZDVXVHG

Quantitative part: patient records
were used to collect data about
process indicators of nutritional
care
Qualitative part: semi-structured
interviews were conducted to
collect data about perceptions and
RSLQLRQVRIKHDOWKFDUHVWDႇ

Data analysis

Descriptive statistics and
statistical tests

Quantitative part: descriptive
statistics and statistical tests
Qualitative part: Content analysis
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ABSTRACT
Background:7KHODFNRIVXႈFLHQWNQRZOHGJHRIKHDOWKFDUHSURIHVVLRQDOVLV
one main reason given for adequate nutritional interventions not always being
implemented. Until now, it is not known to which extent European nurses are
exposed to the topic of malnutrition in older adults during their education.
Objective: To determine whether formal nursing degree programs in Europe
DGGUHVVWKHWRSLFRIQXWULWLRQDQGVSHFL¿FDOO\PDOQXWULWLRQLQROGHUDGXOWV
Design: A cross-sectional study was conducted using an online-survey.
Participants: The online-survey link was e-mailed to 926 nursing education
institutions in 31 European countries.
Methods: This study was conducted as part of the Healthy Diet for Healthy
Life Joint Programming Initiative, Malnutrition in the Elderly Knowledge Hub
(MaNuEL) project. Descriptive analyses were performed using SPSS. Associations were calculated using the chi-square tests and Fisher’s exact test.
Results: 131 institutions responded to the survey (14.2 %). 113 (86.3 %) of
the institutions addressed the topic of nutrition in their educational programs,
and 73.7 % addressed the topic of malnutrition in older adults. Malnutrition
screening (70.8 %), causes (67.2 %) and consequences (68.7 %) of malnutrition were frequently-addressed topics of content. Topics that were rarely
addressed included nutritional support in intensive care units (ICU) (23.7 %),
cooperation in multidisciplinary nutrition teams (28.2 %), dietary counselling
(32.1 %) and the responsibilities of various professions in nutritional support
(35.1 %). The topic of malnutrition in older adults is taught by nurses in 52.7 %,
by dietitians in 23.7 %, by nutritional scientists in 18.3 %, and physicians in
19.8 % of the institutions.
Conclusions: The topics of malnutrition and malnutrition screening are currently not included in the content of nutrition courses taught at nearly 30 % of
the European educational institutions for nurses. Nursing educators urgently
need to improve curriculum content with respect to the topic of malnutrition in
older adults to enable nurses to provide high-quality nutritional care of older
persons.

KEYWORDS: nursing education, nutrition, malnutrition, older adults
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INTRODUCTION
The prevalence of malnutrition ranges from 20 to 50 % in hospitalized patients
and can reach up to 71 % in nursing home residents 1-3. The consequences
of malnutrition are manifold and include negative health-related outcomes,
such as poor wound-healing, infections, complications and hospital readmissions 4, 5. In addition, malnutrition places a considerable cost burden on the
health care systems 6, 7.
Nevertheless, malnutrition is often poorly recognized and undertreated 8.
There are many explanations as to why nutritional interventions are not implemented and conducted. The Council of EuropeLGHQWL¿HGWKHODFNRIVXႈFLHQW
HGXFDWLRQZLWKUHJDUGWRQXWULWLRQDPRQJDOOVWDႇJURXSVDVRQHPDMRUEDUULer 9. In a recently published study, nurses were interviewed and asked their
opinions about barriers that prevented them from providing good nutritional
care 107KHDXWKRUVRIWKLVVWXG\IRXQGWKDWWKHODFNRIVXႈFLHQWNQRZOHGJH
and skills was the main reason given that adequate interventions were not implemented. In other studies, negative attitudes towards nutrition were reported to play an important role 11. Nurses are often not familiar with the current
guidelines and are unsure which methods they should use to conduct nutritional screening of clients 10. On the other hand, the results of other studies have
shown that nurses working in the clinical practice want to receive education on
(mal)nutrition, but often do not have access to appropriate educational programs 12.
For nurses to be able to provide optimal nutritional care for older adults, they
must be educated about (mal)nutrition while receiving their basic formal education and training 13. Based on international guidelines on the management
of malnutrition, the inclusion of the following content in the nursing curricula is
crucial: malnutrition screening, nutritional interventions that can be supported
by nurses (e.g., provision of oral nutritional supplements or energy-protein enriched food), monitoring of nutritional intake and multidisciplinary cooperation.
In a comprehensive literature review of publications indexed in the medical
databases MEDLINE (PubMed), CINAHL and EMBASE, which was conducted by the authors in September and October 2016, not a single study was
found that dealt with (mal)nutrition in the context of the education of European
QXUVHV2QHVXUYH\FDUULHGRXWLQWKH86LQQXUVLQJVFKRROVZDVLGHQWL¿HG14,
but this survey was conducted more than 30 years ago and only surveyed the
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level of general nutrition education rather than education on malnutrition in
older adults.
At present, the extent to which European nurses are exposed to the topic of
malnutrition in older adults during their basic education is not known. Therefore, the aim of this study was to determine the provisions and content of nutrition education and, particularly, education about malnutrition in older adults
in formal nursing educational programs throughout Europe.

METHODS
Design
This study was conducted as part of the Healthy Diet for Healthy Life Joint
Programming Initiative, Malnutrition in the Elderly Knowledge Hub (MaNuEL)
project, which aims to build research capacity on malnutrition in older persons
in Europe 15. We selected a cross-sectional study design and used a webbased online survey to gather extensive information about curricula content
on (mal)nutrition in basic educational programs for nurses.
Questionnaire
An online questionnaire was developed based on a questionnaire used by
Adams et al. in a prior study, which was conducted to gather information about
nutrition education from medical schools in Europe 16. Questions were added
to collect more detailed information, such as about the content development
for the respective nutrition courses. Furthermore, questions about malnutrition
in older adults were added. Once the questionnaire had been developed, it
was e-mailed to members of the MaNuEL project team who are experts in the
¿HOGRIPDOQXWULWLRQLQVL[(XURSHDQFRXQWULHV $XVWULD*HUPDQ\1HWKHUODQGV
Spain, France and Ireland), and feedback was requested. The questionnaire
was subjected to minor revision based on the feedback and propositions,
such as new answer categories, were added to some questions.
7KH¿QDOUHYLVHGTXHVWLRQQDLUHFRQWDLQHGTXHVWLRQV$OOTXHVWLRQVH[FHSW
the last one were close-ended with pre-formulated answers. All institutions
were asked to send the curriculum of the nutrition courses to the authors.
The questionnaire was prepared in the English language and is shown in a
VXSSOHPHQWDO¿OH
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Sampling
All European countries that are members of the European Union (n = 28) were
included in this study. In addition, the countries of Switzerland, Norway and
Iceland were included because they were perceived as countries comparable
to EU members states. A list of nursing universities, universities of applied
sciences and nursing schools in all the countries (n = 31) was generated.
National nursing associations in each of the countries were contacted and
asked to provide a list of all educational institutions for nurses, including the
e-mail addresses of contact persons. These were provided by 11 countries. If
countries did not send a complete list, a supplementary internet search was
conducted to identify nursing universities, universities of applied sciences and
nursing schools in the respective countries.
The institutions were invited to participate in the study via e-mail and received
an informative letter about the study; participation in the study was thereby
voluntary. The online survey was anonymous and was carried out using a
VHFXUHZHEVLWH7KHVRIWZDUHWRRO³6XUYH\0RQNH\´ZDVXVHGWRFUHDWHWKH
online-survey. In January 2017, the online-survey link was emailed to 926
nursing education institutions in 31 European countries.
Interventions to increase response
To increase the response rate of the survey, the following interventions were
implemented 17, 18:
•
•
•

•
•
•

$ QRQPRQHWDU\ LQFHQWLYH ZDV RႇHUHG VWXG\ UHVXOWV SURYLGHG DIWHU
completion of the study)
The questionnaire was kept as short as possible (requiring about 10
minutes to complete)
Personalized cover letters were sent via e-mail (mainly to the person
responsible for education and curriculum development or the head of
the institution, if it was possible to identify contact persons)
A special Medical University e-mail address was created and used to
send out the e-mails
7ZRUHPLQGHUVZHUHVHQW DIWHUWZRZHHNVDQGDIWHU¿YHZHHNV
The survey delivery was accomplished with the help of local nursing
associations (cover letters were written in the target language of each
country)
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Data analysis
The statistical software SPSS version 23 19 was used for purposes of data
analysis, and the questionnaire answers were analysed using descriptive
statistics. Questionnaires with missing data were excluded from the analysis
(n = 60). The reason for this was that, in most incomplete questionnaires, only
WKH¿UVWIHZTXHVWLRQVZHUHDQVZHUHGDQGWKHTXHVWLRQVDERXWPDOQXWULWLRQ
in older adults were not answered. Associations between the types of institution and the contents of malnutrition education were calculated using the
chi-square tests and Fisher’s exact test.

RESULTS
$WRWDORI  RXWRILQVWLWXWLRQV¿OOHGRXWWKHRQOLQHTXHVWLRQQDLUH
2IWKRVHTXHVWLRQQDLUHV  ZHUHFRPSOHWHO\¿OOHGRXWDQGLQcluded in the data analysis. The response rate of universities was 10.1 %
(n = 44), the response rate of universities of applied sciences was 75.5 %
(n = 37) and the response rate of nursing schools was 11.2 % (n = 49). One inVWLWXWLRQOLVWHGLWVLQVWLWXWLRQW\SHDV³RWKHU´1RUHVSRQVHVDWDOOZHUHUHFHLYHG
from institutions located in France, Greece, Iceland, Latvia, or Sweden. Table 3.1 shows the number of completed questionnaires and response rate by
country and institution type.
45 % of the respondents were persons responsible for the curriculum development, 44 % were members of the faculty of education, 18.3 % were lecturers
LQWKH¿HOGRIQXWULWLRQPDOQXWULWLRQZHUHOHFWXUHUVLQWKH¿HOGRIPDOQXWULWLRQLQROGHUDGXOWVDQGZHUHH[SHUWV HJUHVHDUFKHUV LQWKH¿HOG
RI PDOQXWULWLRQ   DQVZHUHG WKH TXHVWLRQ ZLWK ³RWKHUV´ DQG ZHUH PRVWO\
teachers in other subjects than malnutrition or dean/heads of the institutions.
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Table 3.1 Number of completed questionnaires and response rate by country and type of nursing institution
Questionnaires
sent out
n = 926

Total
response
%

Completed questionnaires
n = 131
Completed
University
n = 44

Completed
University
of Applied
Sciences
n = 37

Completed
School of
Nursing
n = 49

Completed
Other
n=1

Austria

64

1

3

6

0

15.6

Belgium

26

0

1

4

0

19.2

Bulgaria

11

6

0

1

0

63.6

Croatia

6

2

0

2

0

66.7

Cyprus

5

3

0

0

0

60.0

Czech
Republic

16

5

1

0

0

37.5

Denmark

25

0

0

2

0

8.0

Estonia

3

1

2

0

0

100.0

Finland

24

0

7

0

0

29.2

Germany

171

0

1

17

0

10.5

Hungary

6

1

2

0

0

50.0

Ireland

14

7

0

2

0

64.3

Italy

34

2

0

0

0

5.9

Lithuania

9

1

4

1

0

66.7

Luxemburg

1

0

0

1

0

100.0

Malta

1

1

0

0

0

100.0

Netherlands

40

0

1

1

0

5.0

Norway

12

1

1

0

0

16.7

Poland

37

1

1

0

0

5.4

Portugal

41

3

3

7

0

31.7

Romania

9

1

0

1

0

22.2

Slovakia

19

1

1

0

0

10.5

Slovenia

19

1

2

1

0

21.1

Spain

58

6

1

2

0

15.5

Switzerland

19

0

5

1

0

31.6

United
Kingdom

45

0

1

0

1

4.4
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Nutrition education in general
$WRWDORI  RIWKHLQVWLWXWLRQVVWDWHGWKDWWKH\RႇHUHGQXWULWLRQHGXcation. In 96 (73.3 %) of all institutions, nutrition education is a mandatory part
of the nursing curricula, and in 17 (13 %), it is only optional. 97 (74.0 %) of the
LQVWLWXWLRQVWKDWRႇHUQXWULWLRQHGXFDWLRQSURYLGHOHFWXUHVGXULQJWKH¿UVW\HDU
83 (63.4 %) provide nutrition education during the second year; 76 (58.0 %),
during the third year; 51 (38.9 %), during the fourth year; and 34 (26.0 %),
GXULQJWKH¿IWK\HDURIWKHUHVSHFWLYHHGXFDWLRQSURJUDPV VHH7DEOH 
(17.6 %) institutions provide lectures during only one year of education; 21
(16.0 %), during two years; 31 (23.7 %), during three years; 31 (23.7 %), durLQJIRXU\HDUVDQG  GXULQJ¿YH\HDUVRIWKHUHVSHFWLYHHGXFDWLRQ
program. The amount of time allocated to nutrition education was mostly less
WKDQ¿YHKRXUVSHU\HDUEXWLQVWLWXWLRQV  SURYLGHGPRUHWKDQ
KRXUVRIHGXFDWLRQGXULQJWKH¿UVW\HDURIQXWULWLRQHGXFDWLRQ VHH7DEOH 
Table 3.2 Extent of nutrition education per year of education of the respective institutions (in %
of all institutions) (n = 131)

1st year
nd

0 hrs

< 5hrs

6-15hrs

16-25hrs

> 25hrs

26.0

24.4

19.1

10.7

19.8

2 year

36.6

30.5

17.6

6.1

9.2

3rd year

42.0

31.3

16.8

4.6

5.3

4th year

61.1

21.4

14.5

1.5

1.5

5th year

74.0

13.0

7.6

1.5

3.8

The survey results indicated that teachers/educators (81, 61.8 %), responsible persons from the nursing faculty (84, 61.1 %), or interdisciplinary faculties
(22, 16.8 %), students (36, 27.5 %), experts, for instance on nutrition (33,
25.2 %), external experts (25, 19.1 %) and administrators (12, 9.2 %) developed the curricula of the nutrition courses (multiple answers were possible).
The contents of the (mal)nutrition courses were developed, for the most part,
based on nutritional guidelines (62.6 %), the expertise of specialists (46.6 %)
and recommendations from professional nutrition associations (35.9 %) (multiple answers were possible). If the contents of the courses were developed
based on guidelines or professional nutritional associations, the institutions
XVHGORFDORUQDWLRQDOFRXQWU\VSHFL¿FUHFRPPHQGDWLRQV Q  1LQHUHspondents indicated that they use European recommendations, such as the
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guideline of the European Society for Clinical Nutrition and Metabolism (ESPEN), and very few (n = 5) used recommendations from other non-European
countries (e.g., USA) or the World Health Organization (WHO).
Nutrition education with respect to malnutrition in older adults
The topic of malnutrition education in older adults was included as part of
the nurses’ curricula in 73.3 % (n = 96) of the institutions surveyed. Regarding the content of the malnutrition education, the most commonly mentioned
topic was malnutrition screening (68, 70.8 %). If the institutions indicated that
malnutrition screening was taught as part of the educational program, they
were asked to state which screening tools they recommend in their courses.
The most frequently ticked screening tool was the Mini Nutritional Assessment
(MNA), followed by the Malnutrition Universal Screening Tool (MUST) and
the Nutritional Risk Screening (NRS). The topics of the causes (88, 67.2 %)
and consequences (90, 68.7 %) of malnutrition were also frequently covered
in the lectures. Content that was rarely reported included nutrition support in
intensive care units (ICU) (31, 23.7 %), cooperation in multidisciplinary nutrition support teams (37, 28.2 %), dietary counselling (42, 32.1 %) and the
responsibilities of various professionals in nutritional support (46, 35.1 %). No
VLJQL¿FDQWGLႇHUHQFHVZHUHGHWHFWHGEHWZHHQWKHLQVWLWXWLRQW\SHV+RZHYHU
teachers at universities of applied sciences tended to present more lectures
DERXWPHWKRGVIRUIRRGIRUWL¿FDWLRQDQGWHDFKHUVDWVFKRROVRIQXUVLQJWHQGHG
to present lectures on nutrition support in the ICU less frequently than teachers in other institutions (see Table 3.3).
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Table 3.3 Content of the education with respect to malnutrition in older adults in the total sample
and by type of institution, sorted by frequency of response
Topic

Total (%)

University
(%)

n = 131
n = 44

University
of Applied
Sciences
(%)

School of
Nursing
(%)
n = 49

n = 37

p-value for
GLႇHUHQFHV
between
type of
nursing
institutions

Malnutrition screening

70.8

65.5

71.0

74.3

0.71

Consequences of
malnutrition

68.7

61.4

78.4

67.3

0.36

Causes of malnutrition

67.2

63.6

75.7

63.3

0.57

Indications for
parenteral nutrition

67.0

52.3

56.8

46.9

0.65

Assessment

59.5

50.0

67.6

61.2

0.30

Indications for enteral
nutrition

57.3

59.1

64.9

51.0

0.40

Oral nutritional
supplements

53.4

56.8

59.5

44.9

0.37

Application of enteral
nutrition

53.4

50.0

64.9

49.0

0.28

Application of
parenteral nutrition

51.1

47.7

59.5

49.0

0.52

Monitoring/evaluation

46.6

47.7

51.4

40.8

0.55

Calculation of
nutritional requirements

43.6

43.2

54.1

36.7

0.33

Methods for food
IRUWL¿FDWLRQ

38.9

31.8

54.1

32.7

0.07

Perioperative nutrition

36.6

36.4

45.9

30.6

0.46

Responsibilities of
various professions

35.1

31.8

40.5

32.7

0.45

Dietary counselling

32.1

31.8

43.2

24.5

0.26

Multidisciplinary
nutrition support teams

28.2

25.0

35.1

24.5

0.29

Nutrition support in ICU

23.7

27.3

35.1

12.2

0.06

Other

6.9

4.5

8.1

8.2

0.77

In 52.7 % (n = 69) of the institutions, the survey results indicated that the topic of malnutrition in older adults is taught by nurses. Dietitians hold lectures
on this topic in 23.7 % (n = 31), nutritional scientists in 18.3 % (n = 24), and
physicians, in 19.9 % (n = 26) of the institutions. 6.1 % (n = 8) of the respondents stated that other experts, such as pharmacologists or nurses with spe-
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cial education on nutrition, hold the lectures on malnutrition (multiple answers
were possible). An internal board of experts provided quality insurance for the
respective curriculum in 58.8 % (n = 77). 88.5 % of the respondents stated
that they perceived malnutrition as either a very important (88, 67.2 %) or important (27, 20.6 %) topic in nursing education.
It was not possible to conduct a content analysis of the curricula of the nutrition courses because the study team did not receive any curricula from the
education institutions.

DISCUSSION
7RRXUEHVWNQRZOHGJHWKLVVWXG\LVWKH¿UVWWRHYDOXDWHWKHSURYLVLRQDQGFRQtent of nutrition education in the formal education of nurses in European countries. The results of this study provide insights into how the topic of nutrition,
DQGVSHFL¿FDOO\PDOQXWULWLRQLQROGHUDGXOWVLVFXUUHQWO\DGGUHVVHGLQIRUPDO
nursing education programs. Our results show that 13.7 % of the participating
educational institutions do not include courses on nutrition in their curricula of
the nurse education programs. 26.7 % of the institutions do not address the
topic of malnutrition in older adults and nearly 30 % of the institutions do not
address the topic of malnutrition screening as part of the curriculum. Some
topics, such as multi-professional nutrition support and certain interventions
HJPHWKRGVIRUIRRGIRUWL¿FDWLRQ DVZHOODVWKHLUPRQLWRULQJDQGHYDOXDtion, are only rarely included in the curricula.
Provision of (mal)nutrition education
26.7 % of nurses that graduate from educational institutions have no exposure to the topic of malnutrition in older people during their formal education
and before beginning their professional career. The lack of knowledge and
skills, in turn, represent major barriers to providing adequate nutritional care
for malnourished people 10. These results are of particular concern, since older people are (already) the main population group in need of nursing care,
and the demographic changes in Europe will lead to an increasing number of
older people who are dependent on care 20. Therefore, content on malnutrition
needs to be included as part of the curriculum for nurses.
Lectures on malnutrition are mostly held by nurses. Based on our data, dietitians teach only 23.7 % of the nutrition courses. Because they have expertise
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in nutrition education, dietitians play an important role in teaching and provide
crucial training for other health care professionals 21. Teachers with expertise
and specialized knowledge, such as dietitians, should preferably be involved
LQWKHHGXFDWLRQRIRWKHUKHDOWKSURIHVVLRQDOVLISRVVLEOH7KHHႇRUWVRIRWKHU
health professionals, such as nurses and physicians, to provide additional
contributions should be supported to strengthen networks of multidisciplinary
FRRSHUDWLRQDQGHQDEOHQXUVHVWRJDLQGLႇHUHQWSHUVSHFWLYHVGXULQJWKHLUHGucational period. In a best-case scenario, the formal education is connected
to placements, and the knowledge is directly applied in practice. However, as
far as we know, no general recommendations currently exist on how much
nutrition education should be included in the basic formal education of nurses
in Europe.
Malnutrition screening
Since nurses are in close contact with the clients, they are in a very good position to recognize problems with eating and drinking and, consequently, the
(risk of) malnutrition early on 22. Identifying malnourished clients by conducting malnutrition screening via validated screening tools is one of the nurses’
main responsibilities and represents part of the multi-professional approach
to provide good nutritional care 23. The results of the current study, however,
VKRZWKDWPDOQXWULWLRQVFUHHQLQJLVQRWDGGUHVVHGLQQXWULWLRQFRXUVHVRႇHUHG
at about 30 % of the institutions that provide formal nursing education.
The results of recent studies have shown that the nutritional status of hospitalized patients and nursing home residents are, in some European countries,
rarely screened using validated screening tools 24, even though this has been
recommended by experts and international, evidence-based practice guidelines 25, 26 6FUHHQLQJ UDWHV GLႇHU VLJQL¿FDQWO\ EHWZHHQ (XURSHDQ FRXQWULHV
and, for example, are higher in Nordic European countries than in South Eastern or Southern European countries 27. In countries with low screening rates,
nurses often rely on unreliable parameters to evaluate their clients’ nutritional
status, such as clinical judgement or current weight 24, 28. These parameters
DUHQRWVXLWDEOHIRUWKHLGHQWL¿FDWLRQRIPDOQRXULVKHGSHUVRQVVWXGLHVKDYH
found that nurses underestimate the prevalence of malnutrition when they
use clinical judgement 28, 29. Using the current weight as a parameter is also
problematic, because malnutrition in older adults is not necessarily associated
with low BMI. Weight and weight-related parameters such as BMI are often
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PLVOHDGLQJ DQG GLႈFXOW WR LQWHUSUHW 30. Furthermore, older persons frequentO\ XQGHUJR WKHUDSLHV RU KDYH GLVHDVHV WKDW LQÀXHQFH WKH ÀXLG EDODQFH DQG
VXEVHTXHQWO\ PDNH LW GLႈFXOW WR LQWHUSUHW ZHLJKW FKDQJHV 31. Therefore, the
nurses must receive good training that enables them to screen older persons
properly for malnutrition and, namely, in an evidence-based manner.
Malnutrition interventions
The results of the current study indicate that several evidence-based interventions are not frequently taught during the nurses’ basic educational period
(see Table 3.3). Representatives from about half of the institutions stated that
they include the topic of oral nutritional supplements in their curriculum. Other
WRSLFV ZHUH OHVV IUHTXHQWO\ LQFOXGHG VXFK DV PHWKRGV RI IRRG IRUWL¿FDWLRQ
(38.9 %), perioperative nutrition (36.6 %), dietary counselling (32.1 %), or
nutrition support in intensive care units (ICU) (23.7 %). Nutrition support for
older patients in ICU may not necessarily need to be part of curriculum beFDXVHLWLVDQH[WUHPHO\VSHFL¿FWRSLF'LHWDU\FRXQVHOOLQJDOVRGRHVQRWQHFessarily need to be part of the nurses’ curricula. In most European countries,
dietitians are accredited experts in nutrition and, therefore, are responsible
for providing dietary counselling in (clinical) practice 32, 33. However, while dietitians have the responsibility to develop nutritional care plans and conduct
dietary counselling, the implementation of the interventions related to these
care plans requires the involvement and, therefore, the knowledge of nurses 34. For that reason, information about interventions for malnourished older
DGXOWVRUROGHUDGXOWVDWULVNRIPDOQXWULWLRQDQGWKHVSHFL¿FUROHRIQXUVHVLQ
WKRVHLQWHUYHQWLRQVPXVWEHLQFOXGHGLQWKHQXWULWLRQFRXUVHVRႇHUHGDVSDUW
of the curriculum.
Multidisciplinary nutritional support
Our results show that only 28 % of the participating institutions address multidisciplinary nutrition teams in their curricula, and only 35 % address the reVSRQVLELOLWLHVRIGLႇHUHQWVWDႇJURXSVZLWKUHVSHFWWRQXWULWLRQDOFDUH$OUHDG\
LQWKH(XURSHDQ&RXQFLORI(XURSHKDGLGHQWL¿HGPDMRUEDUULHUVWRWKH
provision of adequate nutritional care in hospitals. Two of these were the lack
RIFRRSHUDWLRQEHWZHHQVWDႇJURXSVDQGWKHODFNRIFOHDUO\DVVLJQHGUHVSRQsibilities in planning and managing nutritional care 9. Since then, many studLHVKDYHLGHQWL¿HGSRRUFRPPXQLFDWLRQDQGWKHODFNRIFRRSHUDWLRQEHWZHHQ
GLႇHUHQW SURIHVVLRQDOV DQG LQ GLႇHUHQW VHWWLQJV DV VLJQL¿FDQW SUREOHPV 10, 35.
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Health professionals from various disciplines seem to lack an understanding
of their own and other professionals’ roles in nutritional care 35.
Limitations
(YHQWKRXJKWKHDXWKRUVPDGHJUHDWHႇRUWVWRVWUHQJWKHQWKHTXDOLW\RIWKLV
VWXG\VRPHOLPLWDWLRQVH[LVW,WLVNQRZQWKDWWKHTXDOLW\RI¿QGLQJVIURPRQOLQH
surveys can be threatened by low response rates 18. In the current study, an
overall response rate of 14.2 % could be achieved. Therefore, it is not possible
to draw general conclusions about all European institutions based on these
UHVXOWV)XUWKHUPRUHWKHSHUVRQVZKR¿OOHGRXWWKHRQOLQHVXUYH\PD\KDYH
QRWNQRZQVSHFL¿FGHWDLOVDERXWWKHFRQWHQWRIWKHQXWULWLRQHGXFDWLRQFRXUVHVRႇHUHGE\WKHLQVWLWXWLRQVDQGWKLVPD\KDYHLQÀXHQFHGWKHLUDQVZHUV,Q
addition, it is not possible to rule out the possibility of a response bias. The
fact that the survey was presented in the English language might have represented a barrier for participation. Although we carefully conducted an internet
search and cooperated with national nursing associations to identify all nursLQJHGXFDWLRQLQVWLWXWLRQVLWLVDOVRSRVVLEOHWKDWZHGLGQRW¿QGDOORIWKHP

CONCLUSIONS
Our survey results revealed that the topic of malnutrition in older adults and
malnutrition screening is not taught in nearly 30 % of the participating instituWLRQVWKDWRႇHUEDVLFQXUVLQJHGXFDWLRQ
In the future, the existing curricula should be analysed in detail. One priority
RIIXWXUHVWXGLHVVKRXOGEHWRFRQGXFWDQDQDO\VLVRIWKHHႇHFWLYHQHVVRIHGucational interventions in nursing education and nursing practices regarding
malnutrition in older adults. Because a lack of malnutrition education on some
WRSLFV ZDV LGHQWL¿HG HVSHFLDOO\ PXOWLGLVFLSOLQDU\ QXWULWLRQ VXSSRUW GLႇHUHQW
nutritional interventions and the evaluation of these interventions, existing
courses on malnutrition should be adapted and/or new high-quality courses
should be developed. In educational practice, the content on the topic of nutrition should be taught by nutrition professionals, such as dietitians in close
FRRSHUDWLRQ ZLWK PHPEHUV RI PXOWLSURIHVVLRQDO WHDPV WR SURYLGH GLႇHUHQW
perspectives on the problem 21.
In conclusion, the results of this survey suggest that the way (mal)nutrition
is taught as part of the nursing curricula in European institutions should be
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improved to enable nurses as part of the multidisciplinary team to provide
high-quality nutritional care of older persons.
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ABSTRACT
Purpose: Malnutrition is a condition which is highly prevalent, especially in
older persons. Physicians play an important role in multidisciplinary nutritional
management but often feel inadequately prepared to provide nutritional information/therapy to their patients. The aim of this study was to gather information on curricular content on malnutrition in older persons within basic study
programs for medical doctors.
Methods: We selected a cross-sectional study design and used a web-based
online survey. We emailed the web-link to those persons responsible for curriculum development at 310 medical schools in 31 European countries.
Results: A total of 26 (8.4 %) medical schools in twelve European countries
completed the questionnaire. The topic of malnutrition in older adults was included as part of the medical students’ curricula at 50.0 % (13 out of 26) of the
participating institutions. Most commonly topics taught in the institutions were
causes of malnutrition (13, 50 %), assessment of malnutrition (13, 50 %) and
consequences of malnutrition (12, 46.2 %). The topic of malnutrition screening
was addressed in 9 (35 %) of the institutions.
Conclusions: Based on our results, we strongly recommend including the
topic of malnutrition in older adults in the undergraduate curricula of medical
students in Europe. A special focus should be placed on multidisciplinary cooperation. Integrative teaching that targets all professional groups could be
one option. Initiatives need to be carried out to create a higher level of awareness and promote improvements in nutrition education for medical doctors.

KEYWORDS: nutrition, malnutrition, education, medical students, Europe,
older adults
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INTRODUCTION
Malnutrition represents a highly relevant geriatric syndrome in older people,
along with frailty, immobility, falls, incontinence or cognitive impairment 1, 2.
Age-related changes, such as impaired senses of taste and smell, an increase
in the number of satiety signals, or numerous chronic diseases and, thus,
multiple drug-use, may lead to reduced food intake. In addition, social factors such as loneliness or life-changing experiences like the loss of a partner
may decrease nutritional intake and lead to malnutrition 2, 3. The prevalence of
malnutrition in older adults, which ranges between 5 and 50 %, depends on
the setting as well as the instrument used to assess malnutrition 4-6. Negative
consequences of malnutrition are well-documented in the literature, including
a higher risk of infections, poor rates of wound healing, increased lengths of
hospital stays, diminished quality of life and even increased mortality 7-9.
+HDOWKFDUHVWDႇPXVWVWULYHWRDFKLHYHJRRGKHDOWKRXWFRPHVIRUROGHUSHRSOH
and prevent and treat malnutrition by providing adequate nutrition 10. Malnutrition can successfully be prevented and treated if evidence-based interventions are conducted, as, for example, summarized in the ESPEN (European
Society for Clinical Nutrition and Metabolism) guidelines on clinical nutrition
and hydration in geriatrics 10. Nutritional awareness and knowledge are prerequisites, however, for the implementation of these recommendations 11-13.
Dietitians/nutritionists are well-trained experts in nutrition and are uniquely
TXDOL¿HGWRFRRUGLQDWHQXWULWLRQDOWKHUDS\EDVHGRQWKH1XWULWLRQ&DUH3URFHVV
in all healthcare settings 10, 13. However, other healthcare professionals, including physicians, nurses and therapists, should also be involved in nutritional
care, made aware of nutritional problems and know the (basic) principles of
nutritional therapy. This allows them to address nutritional challenges in older
people, take adequate prevention steps and provide treatment for older persons with (a risk of) malnutrition within the multidisciplinary team 14, 15.
Physicians play a special role in multidisciplinary nutritional management. In
most European countries, physicians are responsible for prescribing nutritional therapy and referring patients to dietitians. In addition, they are responsible for providing their patients with correct and evidence-based nutritional
information 16,ISK\VLFLDQVKDYHD¿UPIRXQGDWLRQRINQRZOHGJHLQWKH¿HOG
of nutrition and display a positive attitude toward the topic, it can be assumed
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that they are more likely to initiate nutritional therapy and refer to or consult a
dietitian and at an earlier stage 13.
Physicians in the clinical practice often feel incompetent and inadequately
prepared to provide nutritional information/therapy to their patients 17. This
may be due to the fact that they receive little education about nutrition during
their undergraduate education. If medical doctors do not feel comfortable discussing nutritional topics, they are unlikely to recognize patients who are at
risk of malnutrition, provide nutritional information to their patients, or refer
them to a nutritional expert. This is regrettable, since patients rely on medical
doctors and view them as trustworthy sources of reliable health information.
The undergraduate education is the basis of the daily working life for many
physicians 16. Unfortunately, the integration of nutrition topics into the curricula
of medical students is poor, and there are many barriers to including nutrition
training in these curricula. These barriers include negative attitudes towards
the role of nutrition as compared to medical interventions, the unrecognized
LPSRUWDQFHRIQXWULWLRQLQPHGLFLQHRUDOUHDG\RYHU¿OOHGFXUULFXOD11, 18.
In recent years, some surveys were carried out to elucidate the extent of nutrition education in medical schools. A survey conducted in U.S. medical schools
LQDQGXSGDWHGLQZDVLGHQWL¿HG 19, 20. In 2010, nearly all educational institutions that completed the survey (103 out of 109) stated that they
provided some form of nutrition education. Of these medical schools, 25 %
stated that they provided a course dedicated to the topic of nutrition for their
students. The average amount of time spent on nutrition content was 22.3
hours over the complete educational period 19.
In a European survey about nutrition education carried out in 32 European
medical schools in 14 European countries 21, 68.8 % of the respondants stated that nutrition education is required in some form in their curriculum. The
average amount of time spent on nutrition content was 23.7 hours over the
complete educational period 21. ESPEN recently conducted a worldwide survey in 29 countries (Europe, Asia, South America, Australia) to determine the
H[WHQWDQGFRQWHQWRIFOLQLFDOQXWULWLRQHGXFDWLRQRႇHUHGWRPHGLFDOVWXGHQWV22.
Of the 56 participating institutions, 73.3 % of the respondants reported that
they provided obligatory education on clinical nutrition; however, in only 55 %
of the institutions, education on clinical nutrition was mandatory. The extent of
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clinical nutrition was more than 8 hours in 72 % of the medical schools, while
it was less in 28.0 % 22.
Taken together, these results show that not all medical schools provide nutrition education, and if education on nutrition is provided, it is taught as an aside
DQGLVQRWVSHFL¿FDOO\LGHQWL¿HGLQWKHFXUULFXOD&RQFXUUHQWO\PRVWRIWKHHGXcators and students surveyed indicated that the amount of nutrition education
RႇHUHGZDVLQDGHTXDWH19, 21, 22.
However, as stated above, (the risk of developing) malnutrition is especially
relevant in older adults. The above-mentioned surveys placed a general focus
RQHGXFDWLRQLQQXWULWLRQEXWQRWVSHFL¿FDOO\RQQXWULWLRQHGXFDWLRQLQROGHUSHUsons. Up until now, there has been no indication in the literature if and to which
H[WHQW WKH WRSLF RI PDOQXWULWLRQ DQG VSHFL¿FDOO\ PDOQXWULWLRQ LQ ROGHU DGXOWV
(where its prevalence is highest), is addressed in medical curricula.
For this reason, we aimed at gathering information on curricular content on
malnutrition in older persons that are present in basic study programs for
medical doctors.

METHODS
We selected a cross-sectional study design and used a web-based online surYH\WKDWFRQVLVWHGRI¿IWHHQTXHVWLRQV:HWKHQVHQWWKHZHEOLQNE\HPDLOWR
those persons responsible for curriculum development at 310 medical schools
in 31 European countries. These persons at all institutions were asked to complete the questionnaire (in the English language) and send the curriculum
of their nutrition courses to the authors. To increase the response rate, we
NHSWWKHTXHVWLRQQDLUHDVVKRUWDVSRVVLEOH ¿YHWRWHQPLQXWHVWRFRPSOHWH 
used a special university e-mail address, distributed the online-suvey link with
the help of local medical associations (cover letters were written in the target
language of the country) and sent our study results to the participating universities after the study was completed. Data analysis was carried out by using
SPSS. The details of the methods have been published elsewhere 14.
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RESULTS
$WRWDORI  RXWRIWKHLGHQWL¿HGPHGLFDOVFKRROVLQWZHOYH(XURpean countries completed the questionnaire: Italy (1), Belgium (1), Poland (1),
Portugal (1), Switzerland (1), Finland (2), Germany (2), Sweden (2), Hungary
(3), Ireland (3), the Netherlands (3) and Lithuania (6). Although we sent out
reminders, no responses were received from institutions located in Austria,
Bulgaria, Croatia, Cyprus, the Czech Republic, Denmark, United Kingdom,
Estonia, France, Greece, Iceland, Latvia, Luxemburg, Malta, Norway, Romania, Slovakia, Slovenia, or Spain. No educational institution sent us their
curriculum (i.e., non-compliance with second request); therefore, it was not
possible to conduct a content analysis of the curricula.
Of the 26 responding institutions, respondants from twenty (76.9 %) instituWLRQV VWDWHG WKDW WKH\ RႇHUHG QXWULWLRQ HGXFDWLRQ ,Q WZHOYH    LQVWLWXtions, nutrition education was listed as a mandatory part of the medical curricula, whereas in eight (40.0 %) institutions presented is as optional. Fourteen
 LQVWLWXWLRQVSURYLGHGOHFWXUHVGXULQJWKH¿UVW\HDU7ZHOYH  
provided nutrition education during the second year; sixteen (61.5 %), during
the third year; thirteen (50.0 %), during the fourth year; and thirteen (50.0 %),
GXULQJ WKH ¿IWK \HDU RI WKH UHVSHFWLYH HGXFDWLRQ SURJUDPV VHH 7DEOH  
7KHDPRXQWRIWLPHDOORFDWHGWRQXWULWLRQHGXFDWLRQZDVXVXDOO\OHVVWKDQ¿YH
hours per year, but three institutions (11.5 %, in Finland, Poland and Ireland)
SURYLGHG PRUH WKDQ  KRXUV RI HGXFDWLRQ GXULQJ WKH ¿UVW \HDU RI QXWULWLRQ
education (see Table 4.1).
Table 4.1 Extent of nutrition education per year of education of the respective institutions (in %
of all institutions) (n = 26)
0 hrs
st

< 5hrs

6-15hrs

16-25hrs

> 25hrs

1 year

46.2

30.8

7.7

3.9

11.5

2nd year

53.9

30.8

7.7

0.0

7.7

rd

3 year

38.8

38.5

11.5

3.9

7.7

4th year

50.0

15.4

26.9

0.0

7.7

5th year

50.0

26.9

15.4

0.0

7.7

In 42.3 % of all participating institutions (11 out of 26), the survey results indicated that the topic of malnutrition in older adults was taught by physicians.
Dietitians held lectures on this topic in 19.2 % (5 out of 26), nurses in 7.7 %
(2 out of 26) and nutritional scientists in 7.7 % (2 out of 20) of the institutions.
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The topic of malnutrition in older adults was included as part of the medical
students’ curricula at 50.0 % (13 out of 26) of the participating institutions.
Regarding the content of malnutrition education, the most commonly mentioned topics regarding malnutrition in older persons were: causes of malnutrition (13, 50.0 %), assessment of malnutrition (13, 50.0 %) and consequences
of malnutrition (12, 46.2 %). The topic of malnutrition screening was addressed
in 9 (35.0 %) of the institutions. Nutrition support in older patients admitted to
intensive care units (ICU) was rarely reported (4, 15.4 %). Perioperative nutrition (7, 29.6 %) or cooperation in multidisciplinary nutrition support teams (8,
34.6 %) and the responsibilities of various professionals in nutritional support
(8, 34.6 %) were also infrequently included topics (Table 4.2).
Table 4.2 Course content with respect to malnutrition in older adults in thirteen medical institutions that included the topic of malnutrition in older adults in their curricula
Topic

Addressed in nutrition course of medical
education institutions (n = 26)
(%)

Causes of malnutrition

50.0 (13/26)

Assessment of malnutrition

50.0 (13/26)

Consequences of malnutrition

46.2 (12/26)

Indications for enteral nutrition

42.3 (11/26)

Calculation of nutritional requirements

42.3 (11/26)

Indications for parenteral nutrition

42.3 (11/26)

Oral nutritional supplements

38.5 (10/26)

Monitoring/evaluation

38.5 (10/26)

Malnutrition screening

35.0 (9/26)

Application of enteral nutrition

34.6 (8/26)

Responsibilities of various professions

34.6 (8/26)

Dietary counselling

34.6 (8/26)

Multidisciplinary nutrition support teams

34.6 (8/26)

Application of parenteral nutrition

34.6 (8/26)

Perioperative nutrition

26.9 (7/26)

0HWKRGVIRUIRRGIRUWL¿FDWLRQ

26.9 (7/26)

Nutrition support in ICU

15.4 (4/26)

Other

7.7 (2/26)
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DISCUSSION
The results of this online-survey show that it is challenging to collect conclusive data about the curricular content from European medical universities.
Representatives from only 26 out of 310 universities that were contacted completed the questionnaire, and we did not receive any curricula, although we
PDGHJUHDWHႇRUWVWRLQFUHDVHWKHUHVSRQVHUDWH 14. For example, we asked
representatives of medical associations in the respective European countries
to deliver the survey-link to the institutions. In some countries, the associations supported us by writing a short cover letter in the respective language
RIWKHFRXQWULHV:HDOVRVHQWUHPLQGHUVE\HPDLODQGXVHGDQRႈFLDOHPDLO
address that had been specially created for the study, since this has been
shown in other studies to improve the response rate 14.
,W LV QHFHVVDU\ WR UHÀHFW RQ VWUDWHJLHV WR LQFUHDVH UHVSRQVH ZKHQ SODQQLQJ
similar surveys in the future. Using existing contacts to other universities may
prove to be advantageous. One possibility could be directly contacting the responsible persons in advance and explaining the aim of the survey 23. In general, online-surveys achieve about 10 % lower response rates than telephone
surveys 24. Therefore, using the method of a telephone survey may result in a
higher rate of completed questionnaires.
In light of the low response and feedback rate we achieved with our online
survey, we could presume that the representatives contacted at the medical
universities have limited or no interest in nutrition education, but this may not
necessarily be the case. The low response rate also created a bias in our
results. For this reason, the results could not be generalized to other populations, but still have the potential to provide important insights. Because
we did not receive any curricula from the educational institutions, we could
not objectively assess the content of the curricular courses on nutrition. This
would have allowed us to collect important and valid data. We presume that
representatives of insititutions that have a vested interest in nutrition were
more likely to respond, potentially creating a bias in our results. According to
the data that could be collected, we assume that the proportion of nutrition
education in the medical curricula is still limited.
In the U.S., the National Academy of Sciences recommends 25 minimum
contact hours for nutrition education for medical students 25, 26. The American
Society for Nutrition even recommends 44 minimum contact hours 27. To our
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knowledge, such recommendations do not exist for Europe 22. Although our
survey sample did not allow us to identify the exact number of teaching hours
devoted to nutrition education, we revealed that most of the universities proYLGHGHLWKHUQRRUIHZHUWKDQ¿YHKRXUVRIQXWULWLRQHGXFDWLRQSHU\HDU VHH
Table 4.1). These results lead us to conclude that nutrition education – if it
exists at particular institutions at all – still makes up a minor part of the physicians’ curricula.
Malnutrition is a condition, which is highly prevalent, especially in older persons, and is therefore recognized as a geriatric syndrome 28. Due to the high
heterogeneity of the answers about both amount and content of (mal)nutrition
education in the current survey it is of high importance to develop EuropeDQVWDQGDUGVLQWKH¿HOGRIQXWULWLRQHGXFDWLRQ7KHUHDUHRQJRLQJHႇRUWVWR
standardise education and training in geriatric medicine 29. To include education about malnutrition in older adults as part of geriatric education can
be one possibility to increase the quality of nutrition education. The extent
DQGFRQWHQWRIHGXFDWLRQRIJHULDWULFLDQVGLႇHUIURPFRXQWU\WRFRXQWU\EXWLQ
most European countries there is a need for improvement 30. The European
Union of Medical Specialists (UEMS) published a consensus paper among
geriatricians on a geriatric curriculum with the minimal requirements for medical students. It was concluded that the topic of malnutrition is one important
geriatric syndrome in older people and should be included in the geriatricians’
curricula 31.
Sooner or later, nearly every physician will come into contact with malnourished patients 22, regardless of the setting. According to the results of our
survey, physicians are not adequately prepared to correctly identify these
persons and refer them or treat them in an evidence-based way. Nutritional
medicine is a multidisciplinary topic, and dietitians/nutritionists are considered
WREHH[SHUWVLQWKH¿HOGRIFOLQLFDOQXWULWLRQ 13. However, physicians have to
be able to identify when an older person is in need of a referral to a dietitian
and dietetic treatment. If physicians have not received basic knowledge about
malnutrition in older adults, it is highly unlikely that they will consult dietitians
for further treatment, working together in a multidisciplinary team to develop
nutrition care plans for the patients.
In recent years, researchers have demonstrated that nutritional therapy is effective and can increase body weight, body composition and improve physical
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functions 32, 33. It can reduce complication rates and has the potential to reduce the length of hospital stays and readmission rates to hospital 33-35. Some
studies could even demonstrate reduced mortality and healthcare costs 34-36.
However, nutritional therapy in malnourished persons or persons at risk of
developing malnutrition can only be successful if these persons are detected
at an early stage and if all healthcare professionals work together 15.
6RPHFRXQWULHVVXFKDVWKH868.DQG$XVWUDOLDKDYHLQYHVWHGHႇRUWVLQ
recent years to improve nutrition education in medical programs. Some online
curricula and web-based nutrition education resources have been developed
to help medical doctors improve their nutritional skills 11, 37. However, these
resources are not available or used in all countries, and physicians must have
enough interest in the topic of nutrition and motivation to educate themselves
independently.

CONCLUSION
Based on our results, we strongly recommend including the topic of malnutrition in older adults in the undergraduate curricula of medical students in EuURSH6SHFL¿FWRSLFVVXFKDVSHULRSHUDWLYHQXWULWLRQRUQXWULWLRQLQ,&8VVKRXOG
be included in the courses. A special focus should be placed on multidisciplinary cooperation. Integrative teaching that targets all professional groups
could be one option. Furthermore, teachers with expertise in nutrition education should preferably be involved in the educational process. Initiatives need
to be carried out to create awareness needed and promote improvements in
nutrition education for medical doctors. If nutrition continues to be treated as
secondary subject matter of lesser importance by the educational institutions
training healthcare professionals, the potential of nutrition therapy will not be
expanded in clinical practice, which may result in poorer outcomes for malnourished older persons.

ACKNOWLEDGEMENTS
The preparation of this paper was supported by the MAlNUtrition in the ELderly (MaNuEL) knowledge hub. This work is supported by the Joint Programming Initiative ‘Healthy Diet for a Healthy Life’. The funding agencies
supporting this work are: Austria: Federal Ministry of Science, Research and

70

Education of physicians
Economy (BMWFW-10.420/0004-WF/V/3c/2016); France: Ecole Supérieure
d’Agricultires (ESA); Germany: Federal Ministry of Food and Agriculture
%0(/  (5$(DQG(5$( UHSUHVHQWHGE\)HGHUDO2ႈFHIRU
Agriculture and Food (BLE); Ireland: Department of Agriculture, Food and
the Marine (DAFM) (15/HDHL/2 MANUEL); and the Health Research Board
(HRB); Spain: Instituto de Salud Carlos III, and the SENATOR trial (FPHEALTH-2012-305930); The Netherlands: The Netherlands Organisation for
Health Research and Development (ZonMw) (50-52905-98-499).

CONFLICT OF INTEREST
On behalf of all authors, the corresponding author states that there is no conÀLFWRILQWHUHVW

71

Chapter 4
References
(1) World Health Organization (WHO). World report on ageing and health. Geneva,
Switzerland 2015.
(2) Volkert D. Malnutrition in older adults - urgent need for action: a plea for improving
the nutritional situation of older adults. Gerontology. 2013;59(4):328-333.
(3) Norman K, Pichard C, Lochs H, Pirlich M. Prognostic impact of disease-related
malnutrition. Clinical nutrition. 2008;27(1):5-15.
(4) Roller RE, Eglseer D, Eisenberger A, Wirnsberger GH. The Graz Malnutrition
Screening (GMS): a new hospital screening tool for malnutrition. The British journal of nutrition. 2016;115(4):650-657.
(5) Eglseer D, Halfens RJ, Lohrmann C. Is the presence of a validated malnutrition
screening tool associated with better nutritional care in hospitalized patients? Nutrition. 2017;37:104-111.
(6) Vandewoude MFJ, van Wijngaarden JP, de Maesschalck L, Luiking YC, van Gossum A. The prevalence and health burden of malnutrition in Belgian older people
in the community or residing in nursing homes: results of the NutriAction II study.
Aging clinical and experimental research. 2018; Epub ahead of print.
(7) 7KRPDV 01 .XIHOGW - .LVVHU 8 HW DO (ႇHFWV RI PDOQXWULWLRQ RQ FRPSOLFDWLRQ
rates, length of hospital stay, and revenue in elective surgical patients in the GDRG-system. Nutrition. 2016;32(2):249-254.
(8) Gomes F, Emery PW, Weekes CE. Risk of malnutrition is an independent predictor of mortality, length of hospital stay, and hospitalization costs in stroke patients.
-RXUQDO RI VWURNH DQG FHUHEURYDVFXODU GLVHDVHV WKH RFLDO MRXUQDO RI 1DWLRQDO
Stroke Association. 2016;25(4):799-806.
(9) Marshall S, Bauer J, Isenring E. The consequences of malnutrition following discharge from rehabilitation to the community: a systematic review of current evidence in older adults. -RXUQDORIKXPDQQXWULWLRQDQGGLHWHWLFVWKHRFLDOMRXUQDO
of the British Dietetic Association. 2014;27(2):133-141.
(10) Volkert D, Beck AM, Cederholm T, et al. ESPEN guideline on clinical nutrition and
hydration in geriatrics. Clinical nutrition. 2018; Epub ahead of print.
(11) Kris-Etherton PM, Akabas SR, Bales CW, et al. The need to advance nutrition
education in the training of health care professionals and recommended research
WR HYDOXDWH LPSOHPHQWDWLRQ DQG HႇHFWLYHQHVV The American journal of clinical
nutrition. 2014;99(5 Suppl):1153s-1166s.
(12) Kris-Etherton PM, Akabas SR, Douglas P, et al. Nutrition competencies in health
professionals’ education and training: a new paradigm. Advances in nutrition.
2015;6(1):83-87.
(13) Hark LA, Deen D. Position of the Academy of Nutrition and Dietetics: Interprofessional education in nutrition as an essential component of medical education.
Journal of the Academy of Nutrition and Dietetics. 2017;117(7):1104-1113.
(14) Eglseer D, Halfens RJG, Schussler S, Visser M, Volkert D, Lohrmann C. Is the
topic of malnutrition in older adults addressed in the European nursing curricula?
A MaNuEL study. Nurse education today. 2018;68:13-18.

72

Education of physicians
(15) Tappenden KA, Quatrara B, Parkhurst ML, Malone AM, Fanjiang G, Ziegler TR.
Critical role of nutrition in improving quality of care: an interdisciplinary call to
action to address adult hospital malnutrition. Journal of the Academy of Nutrition
and Dietetics. 2013;113(9):1219-1237.
(16) Adams KM, Kohlmeier M, Powell M, Zeisel SH. Nutrition in medicine: nutrition
education for medical students and residents. Nutrition in clinical practice: of¿FLDO SXEOLFDWLRQ RI WKH $PHULFDQ 6RFLHW\ IRU 3DUHQWHUDO DQG (QWHUDO 1XWULWLRQ
2010;25(5):471-480.
(17) DiMaria-Ghalili RA, Mirtallo JM, Tobin BW, Hark L, Van Horn L, Palmer CA. Challenges and opportunities for nutrition education and training in the health care
professions: intraprofessional and interprofessional call to action. The American
journal of clinical nutrition. 2014;99(5 Suppl):1184s-1193s.
(18) Dimaria-Ghalili RA, Edwards M, Friedman G, et al. Capacity building in nutrition
science: revisiting the curricula for medical professionals. Annals of the New York
Academy of Sciences. 2013;1306:21-40.
(19) Adams KM, Kohlmeier M, Zeisel SH. Nutrition education in U.S. medical schools:
latest update of a national survey. Academic medicine. 2010;85(9):1537-1542.
(20) Adams KM, Lindell KC, Kohlmeier M, Zeisel SH. Status of nutrition education in
medical schools. The American journal of clinical nutrition. 2006;83(4):941s-944s.
(21) Chung M, van Buul VJ, Wilms E, Nellessen N, Brouns FJ. Nutrition education in
European medical schools: results of an international survey. European journal of
clinical nutrition. 2014;68(7):844-846.
(22) Cuerda C, Schneider SM, Van Gossum A. Clinical nutrition education in medical
schools: Results of an ESPEN survey. Clinical nutrition. 2017;36(4):915-916.
(23) Edwards PJ, Roberts I, Clarke MJ, et al. Methods to increase response to postal
and electronic questionnaires. The Cochrane database of systematic reviews. 08
2009(3):Mr000008.
(24) )DQ:<DQ=)DFWRUVDႇHFWLQJUHVSRQVHUDWHVRIWKHZHEVXUYH\$V\VWHPDWLF
review. Computers in human behavior. 2010;26(2):132-139.
(25) Adams KM, Butsch WS, Kohlmeier M. The state of nutrition education at US medical schools. Journal of biomedical education. 2015:1-7.
(26) Adams KM, Kohlmeier M, Zeisel SH. Nutrition education in U.S. medical schools:
Latest Update of a National Survey. Academic medicine: journal of the Association of American Medical Colleges. 2010;85(9):1537-1542.
(27) Schreiber KR, Cunningham FO. Nutrition education in the medical school curriculum: a review of the course content at the Royal College of Surgeons in IrelandBahrain. Irish journal of medical science. 2016;185(4):853-856.
(28) Pirlich M, Schutz T, Norman K, et al. The German hospital malnutrition study.
Clinical nutrition. 2006;25(4):563-572.
(29) Fisher JM, Masud T, Holm EA, et al. New horizons in geriatric medicine education
and training: The need for pan-European education and training standards. European geriatric medicine. 2017;8(5):467-473.
(30) Michel JP, Huber P, Cruz-Jentoft AJ. Europe-wide survey of teaching in geriatric
medicine. Journal of the American Geriatrics Society. 2008;56(8):1536-1542.

73

Chapter 4
(31) Masud T, Blundell A, Gordon AL, et al. European undergraduate curriculum in
JHULDWULF PHGLFLQH GHYHORSHG XVLQJ DQ LQWHUQDWLRQDO PRGL¿HG 'HOSKL WHFKQLTXH
Age and ageing. 2014;43(5):695-702.
(32) Baldwin C, Weekes CE. Dietary advice with or without oral nutritional supplements for disease-related malnutrition in adults. The Cochrane database of systematic reviews. 2011(9):Cd002008.
(33) Bally MR, Blaser Yildirim PZ, Bounoure L, et al. Nutritional support and outcomes
in malnourished medical inpatients: A systematic review and meta-analysis. Journal of the Medical Director Association: Internal medicine. 2016;176(1):43-53.
(34) Milne AC, Potter J, Vivanti A, Avenell A. Protein and energy supplementation in
elderly people at risk from malnutrition. The Cochrane database of systematic
reviews. 2009(2):Cd003288.
(35) Elia M, Normand C, Norman K, Laviano A. A systematic review of the cost and
FRVWHႇHFWLYHQHVVRIXVLQJVWDQGDUGRUDOQXWULWLRQDOVXSSOHPHQWVLQWKHKRVSLWDO
setting. Clinical nutrition. 2016;35(2):370-380.
(36) Deutz NE, Matheson EM, Matarese LE, et al. Readmission and mortality in malnourished, older, hospitalized adults treated with a specialized oral nutritional
supplement: a randomized clinical trial. Clinical nutrition. 2016;35(1):18-26.
(37) Kris-Etherton PM, Pratt CA, Saltzman E, Van Horn L. Introduction to nutrition
education in training medical and other health care professionals. The American
journal of clinical nutrition. 2014;99(5 Suppl):1151s-1152s.

74

Education of physicians

75

76

Chapter 5
Is the presence of a validated
malnutrition screening tool associated
with better nutritional care in
hospitalized patients?
Doris Eglseer, Ruud Halfens, Christa Lohrmann
Published in: Nutrition 2017; 37:104-111.

77

Chapter 5

78

Association between quality indicators

ABSTRACT
Objective: To (1) evaluate the association between the use of clinical guidelines and the use of validated screening tools, to (2) evaluate the nutritional
screening policy in hospitals, and to (3) examine the association between the
use of validated screening tools and a) the prevalence of malnutrition and b)
nutritional interventions in hospitalized patients.
Methods: This study was a cross-sectional multi-center survey. Data were
collected using a standardized questionnaire on three levels: institution (presence of a guideline for malnutrition), department (use of a validated screening
tool), and patient level (e.g., malnutrition prevalence).
Results: 53 hospitals with 5255 patients participated. About 45.0 % of the
hospitals indicated that they have guidelines for malnutrition. 38.6 % of the
departments used validated screening tools as part of a standard procedure.
The nutritional status of 74.5 % of the patients was screened during admission, mostly on the basis of clinical observation and the patients’ weights. In
RIWKHSDWLHQWVDYDOLGDWHGVFUHHQLQJWRROZDVXVHG6LJQL¿FDQWGLႇHUences between wards with and without validated screening tools were found
with regard to malnutrition prevalence (p = 0.002) and the following interventions: referral to a dietitian (p < 0.001), provision of energy-enriched snacks
(p = 0.038), adjustment of consistency (food/drinks) (p = 0.004), monitoring
of the nutritional intake (p = 0.001), and adjustment of the meal ambiance
(p < 0.001).
Conclusion: Nutritional screening with validated tools in hospitalized patients
remains poor. Generally, the nutritional status of patients is screened with
unreliable parameters such as clinical observation and BMI. The results of the
present study suggest that the use of validated malnutrition screening tools is
associated with better nutritional care and lower malnutrition prevalence rates
in hospitalized patients.

KEYWORDS: malnutrition, hospital, screening, guideline, dietitian, interventions
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INTRODUCTION
0DOQXWULWLRQUHPDLQVDVHULRXVSUREOHPLQKRVSLWDOV,WLVGH¿QHGDVDQDFXWHRU
chronic condition whereby an energetic imbalance, lack of energy, protein or
RWKHUQXWULHQWVFDXVHVPHDVXUDEOHDQGDGYHUVHHႇHFWVRQERG\FRPSRVLWLRQ
function, and clinical outcomes 1. Prevalence rates for hospitalized patients
are up to 60 % 2-5. Numerous studies have demonstrated adverse outcomes
for malnourished patients such as prolonged length of stay, greater risk of
complications such as delayed wound healing, increased chance of infection,
diminished quality of life, and increased mortality 6-10. During the past decade,
political interest in hospital malnutrition has grown 11. A key meeting was the
Council of Europe in 2003, at which malnutrition was described to constitute a
central social, health policy, and economic challenge for the individual member states 12.
Since then, a number of international, European, and national guidelines, as
well as standards and protocols for adequate nutritional care in hospitals have
been published 13-17. In addition to publishing guidelines for the prevention
and treatment of malnutrition, some countries launched initiatives with the aim
to provide best-practice nutritional care for malnourished patients. Examples
include the Malnutrition Quality Improvement Initiative 18 in the USA, the Malnutrition Task Force 19 in the UK and Fight Malnutrition in the Netherlands 13.
Experts agree that patients in need of nutritional support should receive treatment at the earliest possible opportunity during their hospital stay 12. Early
LQWHUYHQWLRQV HQVXUH WKH HႇHFWLYHQHVV RI QXWULWLRQDO WKHUDS\ DQG SUHYHQW D
further decline in nutritional status. Clinical dietitians play a major role in the
interdisciplinary team for the management of malnourished patients, as they
are accredited experts in human nutrition 17, 20. They have the responsibility
for planning, supervising, and evaluating nutritional therapy in hospitals and
are often the leaders in multidisciplinary nutritional care. Therefore, patients
should be referred to a dietitian as soon as possible after a positive screening
result is obtained 20, 217R¿QGRXWZKLFKSDWLHQWVQHHGDGLHWLWLDQDQGIXUWKHU
nutritional interventions, the nutritional status of each patient must be routinely
screened when they are admitted to the hospital and each week if they stay
in hospital for a longer time period 22. Screening, therefore, is the starting
point of high quality nutritional care 23 %RWK H[SHUWV LQ WKH ¿HOG RI QXWULWLRQ
and nutritional guidelines recommend risk screening with validated screening
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tools 13-167KHVHDUHGH¿QHGDVSV\FKRPHWULFDOO\WHVWHGWRROVHQVXULQJWKDW
they measure what is needed (validity), that the measurements are reproducible (reliability), and that they are user-friendly (practicability). Validated
screening tools must be developed by a multidisciplinary group, and the tool
must be suitable for use with the target population (e.g., hospitalized people) 15, 23. However, in the daily clinical practice, screening tools are often not
used in hospitals and malnourished patients often go both unrecognized and,
consequently, untreated 24.
We hypothesized that hospitals with approved guidelines with regard to clinical malnutrition would use validated screening tools more frequently and, subsequently, would provide better nutritional care. The aims of this study were
1. to evaluate the association between the use of clinical guidelines and
the use of validated screening tools,
2. to evaluate the nutritional screening policy in hospitals (validated nutritional screening tools and other indicators used for nutritional screening), and
3. to examine the association between the use of validated screening
tools with
a) the prevalence of malnutrition and
b) dietitian referral and other nutritional interventions.

MATERIALS AND METHODS
Design
The “International Prevalence Measurement of Care Problems” is a cross-secWLRQDO PXOWLFHQWHU VXUYH\ WKDW LV FRQGXFWHG DQQXDOO\ RQ RQH VSHFL¿F GD\ LQ
VHYHUDO(XURSHDQFRXQWULHVLQGLႇHUHQWKHDOWKFDUHVHWWLQJVVXFKDVKRVSLWDOV
nursing homes, and assisted living homes 25. The assessment includes nursing care problems like pressure ulcers, incontinence, malnutrition, falls, and
restraints. The current study relies upon data in the “International Prevalence
Measurement of Care Problems” that deals with malnutrition.
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Ethical considerations
The ethical approval of the responsible medical ethical committee was obtained (20-192 ex 08/09). Patients were informed in detail about the study
both in writing and verbally, and a written informed consent was obtained either from the patient or their legal representative.
Sample and setting
All hospitals in Austria with more than 50 beds (n = 268) were invited to particLSDWHLQWKHVWXG\YLDHPDLODQGOHDÀHWV7RJDWKHUUHSUHVHQWDWLYHUHVXOWVWKH
hospitals were recommended to conduct the measurements in all integrated
departments. Subjects with implausible BMIs (< 10 kg/m2 and > 60 kg/m2),
patients who were 18 years and younger, and patients who were dehydrated
RUKDGRWKHUÀXLGLPEDODQFHVZHUHH[FOXGHG
Data collection
Prior to the survey, each institution nominated an institutional coordinator
(mostly the head nurse) who was responsible for collecting the data within
the institution and who received the study protocol and training package with
the corresponding manuals. The data collection procedures on institutional
and departmental levels were conducted by these institutional coordinators.
The data collection on the patient level was conducted by two trained nurses
directly at each patient’s bedside, excepting demographic data, which were
extracted from the patient records. One nurse was part of the departmental
WHDPZKLOHWKHRWKHUQXUVHZDVIURPDGLႇHUHQWGHSDUWPHQWWRHQVXUHREMHFtivity and reliability of the data. If a disagreement occurred, the data collected
by the external nurse was used. Data were collected either in the form of printed questionnaires, whereby the data was subsequently entered into an online
form, or solely via an online form. All persons involved in the data collection
process were trained by the study team. The data collection for the present
study took place on April 14th, 2015.
Instruments
The original Dutch version of the questionnaire used for data collection was
GHYHORSHGE\H[SHUWVLQWKH¿HOGRIQXUVLQJDQGQXWULWLRQDQGLVEDVHGRQD
comprehensive literature review. The validity and reliability of the questionQDLUH KDV EHHQ WHVWHG LQ GLႇHUHQW KHDOWK FDUH VHWWLQJV DQG EHHQ DVVHVVHG

83

Chapter 5
positively 25. For the present study, an Austrian German version of the questionnaire was used, which was translated by professional translators from
Dutch into Austrian German, back-translated and double-checked for appropriate wording. To ensure its applicability, a pilot measurement was conducted
in November 2008 in 11 Austrian hospitals 26. Since then, the instrument has
been used annually for data collection. The questionnaire records data on
three levels: the institutional, departmental and patient levels.
The institutional coordinators were asked whether approved guidelines for the
prevention and treatment of malnutrition exist within the institution. Approved
JXLGHOLQHVZHUHGH¿QHGDVVWDWHPHQWVRUUHFRPPHQGDWLRQVZKLFKKDYHEHHQ
V\VWHPDWLFDOO\GHYHORSHGZLWKUHIHUHQFHWRWKHFXUUHQWVFLHQWL¿FOLWHUDWXUHZLWK
the aim of supporting practitioners and patients in decision making. Approved
guidelines must be the form of written documents, generally accepted, mandatory for the whole institution, and accessible to all health personnel. Examples of approved guidelines were the ESPEN guidelines and the German
DGEM guidelines on clinical nutrition 16, 27.
On department level, the institutional coordinators were asked whether they
had a standard nutritional screening policy that including validated screenLQJWRROVZKLFKZDVXVHGGXULQJDGPLVVLRQ7KLVZDVGH¿QHGDVDSV\FKRmetrically tested (valid and reliable) screening tool, which is applied to every
hospitalized patient within 24 hours after admission, for example the Malnutrition Universal Screening Tool (MUST) 28 or the Mini Nutritional Assessment
(MNA) 29.
On the patient level, demographic data was collected to assess the degree
of care dependency according to the Care Dependency Scale (CDS) 30.
Summed scores can range from 15 to 75. The lower the score, the higher the
level of care dependency 30. Medical diagnoses were assessed according to
the main categories of the ,QWHUQDWLRQDO&ODVVL¿FDWLRQRI'LVHDVH (ICD 10) 31.
Patients had to be weighed on the day of data collection with light clothes and
without shoes. If weighing was not possible, for example, due to a very poor
overall condition of the patient, the patients or their relatives were asked for
their current weight. Patient height was measured either with a measuring
tape or, if this was not possible, calculated based on the knee height and
WKHOHQJWKRIWKHIRUHDUPRUGHPLVSDQ0DOQXWULWLRQZDVGH¿QHGDVWKHXQLQtentional weight loss of more than 6 kg over the last 6 months, or more than
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3 kg during the last month and/or a Body Mass Index (BMI) < 18.5 kg/m2 in
patients younger than 65 and < 20 kg/m2 for patients 65 years of age and older 32. Furthermore, participants were asked if a screening for nutritional status
was conducted during patient admission. If patients were screened, they were
asked with how many indicators they were screened (e.g., current weight of
the patients, clinical observation by the nurses, a validated nutritional screening tool like MUST, MNA or, laboratory parameters). In addition, nutritional
interventions were assessed for all patients by allowing them to choose from
among 15 potential answers (e.g., energy and protein enriched diet, oral nutriWLRQDOVXSSOHPHQWV LQFOXGLQJWKHDQVZHURSWLRQRI³RWKHULQWHUYHQWLRQV´ZKLFK
allowed for multiple answers.
Data analysis
All data were processed using SPSS 23.0 statistical software (Statistical Package for the Social Sciences Chicago, Illinois) IBM Corp. 33. Discordant values
DQGFRQWUDGLFWLRQVZLWKLQWKHGDWD¿OHZHUHFKHFNHGDQGGDWDFOHDQLQJZDV
performed. Patients younger than 18 years were excluded from the data anal\VLVEHFDXVHWKHDSSOLHGGH¿QLWLRQRIPDOQXWULWLRQZDVGHYHORSHGIRUDGXOWV
Categorical data are presented as absolute and relative frequencies, while
continuous data are presented as means with standard deviations (SD), or as
PHGLDQVZLWKUDQJHV'LႇHUHQFHVDPRQJWKHPDOQRXULVKHGDQGQRQPDOQRXULVKHGSDWLHQWVZHUHDVVHVVHGE\DSSO\LQJWKHȤ2-test, the independent sample
T test, or the Mann-Whitney U test. To calculate the association between the
use of a guideline and the use of validated screening tools on the department
level, the data were aggregated on the institutional and departmental levels
DQGDQDO\]HGE\DSSO\LQJFRQWLQJHQF\WDEOHVDQGWKHȤ2WHVW7KHȤ2-test was
also used to calculate the association between the use of validated screening
tools and the prevalence of malnutrition, as well as dietitian referral and other
QXWULWLRQDOLQWHUYHQWLRQVRQWKHSDWLHQWOHYHO7KHVWDWLVWLFDOVLJQL¿FDQFHZDV
VHWWRĮ 
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RESULTS
Sample characteristics
53 hospitals took part in this study. The mean number of departments in these
hospitals was 6, whereas 3 hospitals with more than 20 departments participated.Most of the 340 departments of the participating hospitals were internal
or surgical departments (see Figure 5.1). Altogether, 7286 potential study participants were admitted to the departments on the day of the measurement.
The patients’ response rate was 73.7 %, 112 patients had to be excluded due
to implausible BMI (n = 3), ages of 18 years or younger (n = 15), and problems
with hydration (n = 94). BMI and weight loss measurements would not be conclusive in these patients and the prevalence of malnutrition would be distortHG)RUUHVXOWVWKDWDGKHUHWRWKHGH¿QLWLRQRIPDOQXWULWLRQ UHVHDUFKTXHVWLRQ
3a), data from 3579 patients could be analyzed because no information was
available for the current weight of 1788 patients.
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Figure 5.1 Participating departments by specialization
ICU = Intensive care unit

The median age of the patients included was 65.6 years (SD 17.2), 56.4 %
were 65 years or older. 53.3 % of the participants were female. The mean number of medical diagnoses was 2.3 (± 1.6). The three most prevalent diagnoses
were cardiovascular diseases (39.7 %), motor neuron diseases (24.7 %), and
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respiratory diseases (20.0 %). 9.9 % of the patients were completely or highly
dependent on care, whereas 63.8 % were completely independent. The patient characteristics are presented in Table 5.1.
Table 5.13DWLHQWFKDUDFWHULVWLFVDQGGLႇHUHQFHVDPRQJPDOQRXULVKHGDQGQRQPDOQRXULVKHG
patients
Characteristics

Total
n = 5255

Malnourished
n = 664

Nonmalnourished
n = 2915

p-value

2800 (53.3 %)
2455 (46.7 %)

364 (54.8 %)
300 (45.2 %)

1498 (51.4 %)
1417 (48.6 %)

0.1

69 [19-99]

70 [19-96]

67 [19-96]

0.001

High Care
Dependency
(CDS 15-44)

522 (9.9 %)

47 (7.1 %)

151 (5.2 %)

0.05

Sex
Female
Male
Age

CDS

66.3 (± 14.4)

67.2 (± 12.6)

69.3 (± 11.2)

< 0.001

BMI

26.3 (± 5.2)

22.5 (± 4.7)

27.2 (± 4.9)

< 0.001

Number
of medical
diagnoses

2.3 (± 1.6)

2.3 (±1.5)

2.1 (± 1.4)

0.001

Cardiovascular
disease

2088 (39.7 %)

229 (34.5 %)

1086 (37.3 %)

0.182

Motor neuron
disease

1299 (24.7 %)

117 (17.6 %)

738 (25.3 %)

< 0.001

Respiratory
disease

1049 (20.0 %)

155 (23.3 %)

483 (16.6 %)

< 0.001

Disease of the
digestive tract

1021 (19.4 %)

173 (26.1 %)

514 (17.6 %)

< 0.001

Disease of the
kidneys

830 (15.8 %)

99 (14.9 %)

396 (13.6 %)

0.372

BMI = Body Mass Index, CDS = Care Dependency Scale
Values presented are n (%) for categorical data and mean (±SD) or median [range] for metric
data, according to the distribution.
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Association between malnutrition guidelines and validated screening
tools
On an institutional level, 23 out of 53 (43.4 %) institutional coordinators from
the participating hospitals indicated that approved guidelines for the prevention and treatment of malnutrition existed within the institution. The institutional coordinators of the departments in hospitals with guidelines stated more
often (47.8 % vs. 33.8 %, p < 0.012) that they use a validated screening tool
as part of a standard procedure during admission.
Nutritional Screening Policy
The nutritional status of 74.5 % of the patients (n = 3914) was screened during admission to the hospital. The indicators most commonly used were the
clinical observations of the nurses, the current weight, and the BMI. 21.2 %
(n = 829) patients were assessed with a validated screening tool such as the
MNA, MUST, or others. The frequencies of the indicators used for screening of
nutritional status are shown in Figure 5.2, and multiple answers were possible.

Used indicators for screening of nutritional
status (%)

Clinical view
Weight
Body Mass Index (BMI)
Weight over time
Nutritional screening tool
Biochemical parameters
Functional parameters
Anthropometric measurements
Other
Nutrient balance
0

10 20 30 40 50 60 70 80 90 100

Figure 5.2 Indicators used for screening of nutritional status during admission to hospital (%),
with multiple answers possible

On a departmental level, the institutional coordinators from 131 out of 340
(38.5 %) participating departments stated that a validated screening tool is
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used as part of a standard procedure at the department. However, only 808
RXWRI  RIWKHSDWLHQWVDGPLWWHGWRWKHVHZDUGVZHUHHႇHFWLYHO\
screened with a nutritional screening instrument.
Association between validated screening tool and prevalence of
malnutrition
The prevalence of malnutrition was 18.6 %. Malnourished patients were sigQL¿FDQWO\ROGHUKDGDKLJKHUQXPEHURIGLVHDVHVDQGZHUHPRUHGHSHQGHQW
on care than non-malnourished patients. The prevalence of malnutrition in
GHSDUWPHQWVPHDVXUHGXVLQJYDOLGDWHGVFUHHQLQJWRROVZDVVLJQL¿FDQWO\ORZer than in departments that did not use screening tools (16.1 % vs. 20.2 %,
p = 0.002).
Association between validated screening tool and dietitian consultation
731 out of 5255 (13.9 %) of the hospitalized patients received consultation
IURPDGLHWLWLDQ7KHQXPEHURISDWLHQWVUHIHUUHGWRDGLHWLWLDQGLႇHUHGVLJQL¿cantly between departments that used a validated screening tool upon patient
admission and departments that do not have such a nutritional screening policy (p < 0.001) (see Figure 5.3).
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Figure 5.3 Referral to a dietitian in departments with and without a validated screening tool as
SDUWRIDVWDQGDUGSURFHGXUH VLJQL¿FDQWGLႇHUHQFHVS
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Association between validated screening tool and other nutritional
interventions
7KHQXPEHURIQXWULWLRQDOLQWHUYHQWLRQVGLႇHUHGVLJQL¿FDQWO\IRUSDWLHQWVRIGHpartments that used a validated screening tool as part of a standard procedure
and patients of departments that did not use one (see Table 5.2). Patients of
departments that using a validated screening tool received more interventions
than patients of departments that did not use a screening tool.
Table 5.2 Nutritional interventions of patients in departments with and without a validated
screening tool as part of a standard procedure during patient admission
Intervention

Validated screening tool used

p-value

Yes (n = 1938)

No (n = 3317)

Energy (protein)
enriched diet

165 (8.5 %)

248 (7.5 %)

0.178

Energy-enriched
snacks provided
between meals

175 (9.0 %)

246 (7.4 %)

0.038

Oral nutritional
supplementation

79 (4.1 %)

113 (3.4 %)

0.212

Enteral tube feeding

21 (1.1 %)

85 (2.6 %)

< 0.001

Intravenous feeding

54 (2.8 %)

115 (3.5 %)

0.177

Adjusted
consistency/
substance (food/
drinks)

74 (3.8 %)

185 (5.6 %)

0.004

Client receiving the
GDLO\UHTXLUHGÀXLG
intake

233 (12.0 %)

399 (12.0 %)

0.995

Information for
patient or family

270 (13.9 %)

434 (13.1 %)

0.384

Adjusting meal
ambiance

397 (20.5 %)

493 (14.9 %)

< 0.001

Fluid list

234 (6.9 %)

211 (6.4 %)

0.435

Food list

132 (6.8 %)

152 (4.6 %)

0.001

8 (0.4 %)

14 (0.4 %)

0.960

1084 (55.9 %)

2090 (63.0 %)

< 0.001

No measures taken
due to palliative
policy
No actions
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DISCUSSION
This study is one of few studies that has investigated the association between
the use of clinical guidelines and nutritional screening and nutritional care 34, 35.
The main result of this study was that departments in which validated screening tools are used as part of a standard procedure based on guidelines have
higher referral rates to dietitians, provide more nutritional interventions, and
show lower prevalence rates of malnutrition. Furthermore, the results of our
data analysis demonstrated that the presence of clinical guidelines for malnutrition is associated with a better nutritional screening policy, which means that
more patients are screened using a validated screening tool.
Malnutrition guidelines
As mentioned in the introduction, several clinical guidelines for the detection
and management of hospital malnutrition exist 13-17, 36. Fewer than half of the
hospitals in our study sample used such a guideline. This result is similar to
that of a previous study, which was published in 2012, in which the authors
reported that about 60 % of the hospitals used malnutrition guidelines 26. In our
study, hospitals with such guidelines had a better nutritional screening policy,
and patients in those institutions were screened more often using a validated
screening tool. Data from the literature have shown that the implementation
RI FOLQLFDO SUDFWLFH JXLGHOLQHV KDV SRVLWLYH HႇHFWV RQ WKH TXDOLW\ RI FDUH LQ
general 37+RZHYHUQRSUHYLRXVVWXG\KDVH[DPLQHGWKHHႇHFWLYHQHVVRIWKH
LPSOHPHQWDWLRQRIPDOQXWULWLRQJXLGHOLQHV7KHPDJQLWXGHRIWKHHႇHFWLYHQHVV
RIVXFKJXLGHOLQHVLVLQÀXHQFHGE\PDQ\IDFWRUVVXFKDVWKHVWUHQJWKRIWKH
evidence in the guidelines, the method of their development, the complexity
of the recommendations, and the implementation strategy 37. In our study, we
asked whether malnutrition guidelines existed. Our results, therefore, indicate
that the presence of these guidelines can have an impact on nutritional care
in hospitals. The knowledge and presence of such guidelines may contribute
to a higher degree of attention paid or better understanding of the problem of
malnutrition among health personnel, better malnutrition screening policies
and, therfore, an overall higher quality of nutritional care.

91

Chapter 5
Nutritional screening policy in hospitals
6WDQGDUGL]HGQXWULWLRQDOVFUHHQLQJLVDSUHUHTXLVLWHIRUWKHHDUO\LGHQWL¿FDWLRQ
of malnourished patients and is recommended to be performed using validated screening tools 15, 17, 23. Despite this recommendation, the results of the
present study show that the most commonly used indicators for nutritional
screening are the clinical observations of nurses, current weight, and BMI.
7KHVHSDUDPHWHUVDUHZLGHO\DFFHSWHGDVHႇHFWLYHEHFDXVHVFUHHQLQJDQG
assessment tools are still not very commonly used in Austria. Our data revealed that the nutritional status was screened using a screening tool in only
21.2 % of the patients. Furthermore, even in departments in which the institutional coordinators stated that a validated screening tool was used as part
RIDVWDQGDUGSURFHGXUHRQO\RIWKHSDWLHQWVZHUHHႇHFWLYHO\VFUHHQHG
using the stated tools.
The reliance upon the ability of nurses to clinically judge patient nutritional
status has been discussed in the literature as one of the major barriers to the
introduction of standardized nutritional screening via screening tools. Studies
have demonstrated that nurses usually trust their own clinical observations
and, therefore, do not feel the need to use screening tools 38. Porter, Raja,
Cant, Aroni 39 described that nurses in Australian hospitals were exercising
their clinical judgement rather than using validated screening tools, deciding
on the basis of their clinical observations who should be referred to a dietitian.
Data from the literature show that relying entirely on clinical observations to
classify patients with mental illnesses with regard to their nutritional risk is
not reliable 38. A large percentage of malnourished patients are overlooked
when using clinical judgement to screen for malnutrition 38. The second method most commonly used to determine the nutritional risk in this study was to
measure the current weight and BMI. These anthropometric parameters alone
FDQQRWEHXVHGWRHႇHFWLYHO\GHWHUPLQHQXWULWLRQDOVWDWXV22, 23. The prognostic
YDOXHRIWKH%0,LVGLႈFXOWWRLQWHUSUHWDQGRUFDQEHPLVOHDGLQJSDUWLFXODUO\LQ
ROGHUSHRSOHZKRDUHWKHSDWLHQWVPRVWIUHTXHQWO\DႇHFWHGE\PDOQXWULWLRQ40.
In our study, nearly 90 % of the nurses relied upon clinical observations to
screen patients for their nutritional status, more than 80 % of the nurses relied
upon the weight measurements, and more than 50 % relied upon the BMI.
Therefore, according to the current literature, most nurses in Austria currently
do not use valid or reliable tools in clinical practice.
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With reference to the recent literature, some additional barriers exist in clinical
practice for conducting screening. On one hand, these barriers arise due to
a lack of awareness and the low priority given to nutrition in the daily clinical
URXWLQH2QWKHRWKHUKDQGDQLQVXႈFLHQWOHYHORINQRZOHGJHVHHPVWRH[LVW
among health care professionals with regard to malnutrition 41. Results of a
cross-sectional, Europe-wide study, which was conducted in 2007, showed
that only half of the hospitals admitted to the application of routine nutritional screening, irrespective of whether the nutritional screening tool had been
psychometrically tested or not. Most of the hospitals, however, conducted
screening with tools that had been developed in-house and had not been
psychometrically tested 24, 42. This could be due to the fact that a large variety
of screening tools are described in the literature and available on the Internet.
The diversity of options could be rather confusing for clinicians and, therefore,
lead to variable decision-making 24.
6SHFL¿FGHSDUWPHQWDOKDELWVDQGRUHPEHGGHGSUDFWLFHVPD\EHSRVVLEOHUHDsons for not using a tool that has been widely accepted in other locations 43.
Some studies have suggested that nutritional screening should be embedded
in policy as well as in patient documentation to overcome this barrier. Furthermore, nutritional screening must be mandatory, or it will not be performed by
VWDႇ 39, 43, 44. Until now, screening has not been mandatory in Austria. In the
Netherlands, for example, malnutrition screening was introduced as a performance indicator for hospitals, which means that hospitals are obligated to
conduct nutritional screening using validated screening tools. Furthermore,
the hospitals must report both the number of patients screened during admission and the number of malnourished patients to the Dutch Health Care Inspectorate (HCI). It could be shown that the percentage of screened patients
VLJQL¿FDQWO\LPSURYHGIURPWRDIWHUWKHLPSOHPHQWDWLRQRIPDOQXWULWLRQ
screening as a performance indicator 45. These results show that political support from the national healthcare system plays a major role in the realization
of adequate nutritional care in hospitals. However, the simple obligation to
FRQGXFWPDOQXWULWLRQVFUHHQLQJDORQHFDQQRWRႇHUDFRPSOHWHVROXWLRQIRUWKH
improvement of malnutrition screening. Other interventions must be made,
such as the reduction of barriers in daily clinical practice 39, 43. The malnutrition
screening tools used must be as simple as possible (e.g., the BMI should be
automatically calculated by the computer) and high-quality educational proJUDPV QHHG WR EH RႇHUHG :KHQ QXUVLQJ VWDႇ URWDWH WR D QHZ GHSDUWPHQW
WKH\IDFHWKHGLႈFXOWLHVLQKHUHQWLQOHDUQLQJKRZWRXVHQHZVFUHHQLQJWRROV
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and, therefore, continuing education is one of the most important factors that
contributes to improving malnutrition screening 43.
Nutritional screening tools and its association with prevalence of
malnutrition, dietitian referral and nutritional interventions
The present prevalence data are somehow lower than results reported in the
current literature but, once more, underline the serious problem of hospital
malnutrition 10, 46. In our study sample, which consisted of 5255 patients, the
current weight of 1788 patients was unknown. This meant that the malnutrition prevalence could not be calculated for these patients. When examining
the characteristics of these 1788 patients, it could be seen that they were
more dependent on care, have a higher care dependency in the CDS item
³HDWLQJDQGGULQNLQJ´DQGZHUHPRUHPXOWLPRUELGWKDQWKHVDPSOHDYHUDJH
Malnutrition has been shown to be strongly associated with high levels of care
dependency 7. Therefore, it seems obvious that the prevalence of malnutrition
measured in our sample (18.6 %) would have been higher if we had had the
ZHLJKW IURP WKH RPLWWHG SDWLHQWV )XUWKHUPRUH WKH GH¿QLWLRQ RI PDOQXWULWLRQ
applied may contribute to the relatively low prevalence of malnutrition. This
GH¿QLWLRQZDVGHYHORSHGE\H[SHUWVLQWKH¿HOGRIPDOQXWULWLRQDQGLVEDVHG
on evidence-based guidelines 32 +RZHYHU DFFRUGLQJ WR WKLV GH¿QLWLRQ WKH
amount of weight loss should be recorded in whole numbers (e.g., 3 kg or
6 kg). The potential error, therefore, is higher for a patient with a lower weight
as opposed to a patient with a higher weight. Whole numbers were initially
used to make the data collection process as simple as possible for the nursHVSHUIRUPLQJWKHDVVHVVPHQW,IDGH¿QLWLRQZHUHXVHGWKDWVWLSXODWHGWKDW
weight loss should be recorded using rational numbers, the measured prevalence of malnutrition would have been higher.
We expected that especially the patients admitted to institutions and wards
that used fewer guidelines and validated screening tools would have higher
prevalence rates than seen in this study. We observed that the 1788 patients
with unknown weights were admitted to institutions and wards that used fewer
guidelines and validated screening tools. These results also showed that the
XVHRIJXLGHOLQHVDQGRUYDOLGDWHGVFUHHQLQJWRROVLQÀXHQFHZKHWKHUWKHSDtients are weighed or not.
An explanation for the lower prevalence of malnutrition reported by institutional coordinators in departments with standardized nutritional screening poli-
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cies could be that, in general, nurses that screen in a standardized manner
pay greater attention to malnourished patients or patients assessed as being
at-risk. Perhaps these nurses had more educational training than nurses in
other departments. As a consequence, they intervened more frequently and,
consequently, provided more preventive interventions so that the prevalence
of malnutrition remained lower than in other departments that did not use validated screening tools in a standardized manner.
This hypothesis is consistent with our results concerning the referral to dietitians. At departments in which the institutional coordinator reported that a valLGDWHGVFUHHQLQJWRROZDVXVHGDVSDUWRIDVWDQGDUGSURFHGXUHDVLJQL¿FDQWly higher frequency of dietitian consultations was observed. This could have
SRWHQWLDOO\ LQÀXHQFHG PDOQXWULWLRQ SUHYDOHQFH LQ WKHVH GHSDUWPHQWV 6LPLODU
¿QGLQJVKDYHEHHQUHSRUWHGE\'XWFKDXWKRUV45, 47. In a controlled intervention
trial they showed that patients who received malnutrition screening and subVHTXHQWQXWULWLRQDOWKHUDS\UHFHLYHGDVLJQL¿FDQWO\KLJKHUQXPEHURIUHIHUUDOV
to a dietitian as compared to the control group. Patients in the control group
were not routinely screened for malnutrition 47.
The referral to a dietitian, which followed nutritional screening by nurses, is
a prerequisite to begin an evidence-based nutritional therapy, which includes
comprehensive nutritional assessment and provides individualized nutrition
care plans 48, 49. Dietitians not only contribute to adequate nutritional therapy,
but also to adequate nutritional screening, which is mostly conducted by nurses. A recently published study that evaluated the malnutrition screening policy
in Dutch hospitals found that dietitians contributed to successful screening
even if they did not conduct it themselves. Dietitians who are often present in
the departments and provide continuous education for nurses and physicians
function as motivators and enablers for successful malnutrition screening 45.
Therefore, the presence of dietitians in the departments as well as the integration of dietitians in the daily clinical routine in Austria could improve nutritional
FDUHDQGPD\LQÀXHQFHPDOQXWULWLRQSUHYDOHQFH
Nevertheless, the correlation between the malnutrition screening tool used
and malnutrition prevalence must be carefully scrutinized. We cannot know
whether the patients were malnourished prior to their admission to hospital
or if the departments without screening tools had a high number of high-risk
patients (e.g., cancer patients, geriatric patients). If this were the case, this
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could be an additional explanation for the higher prevalence of malnutrition in
GHSDUWPHQWVWKDWODFNHGVFUHHQLQJWRROV7KLVFRUUHODWLRQZDVLGHQWL¿HGLQWKH
current study, but data to explain this correlation is lacking.
$QRWKHULPSRUWDQW¿QGLQJRIWKHSUHVHQWVWXG\ZDVWKHVLJQL¿FDQWGLႇHUHQFH
between departments with and without validated screening tools, with regard
to the number of nutritional interventions performed at the department. These
results again highlight the importance of nutritional screening tools as starting
points for evidence-based nutrition care. The application of screening tools
can lead to greater awareness for malnutrition in general and may enhance
the use of nutritional interventions. Thus, it is of the utmost importance to implement validated screening tools as a state-of-the-art in every hospital, and
particularly hospitals in Austria. To achieve routine malnutrition screening in
KRVSLWDOVLWVHHPVEHQH¿FLDOWRLQYROYHQDWLRQDODJHQFLHVDVZHOODVSROLWLFDO
leaders 24.
Further advantages of early nutritional screening
As mentioned in the introduction, malnutrition is a challenge for both health
professionals as well as the health care systems 12. Conducting malnutrition
VFUHHQLQJGXULQJWKHDGPLVVLRQWRKRVSLWDOLVDQHႇHFWLYHVWUDWHJ\WRLQLWLDWH
early nutritional interventions 23. Findings in the literature show that targeted
QXWULWLRQDO LQWHUYHQWLRQV DUH HႇHFWLYH DQG FDQ OHDG WR LPSURYHG KHDOWKUHODWed outcomes 50-53. A recently-published systematic review that addresses the
HႇHFWLYHQHVVRIRUDOQXWULWLRQDOVXSSOHPHQWVVKRZHGLPSURYHGRXWFRPHVIRU
patients such as an improvement in the quality of life, reduction in infections,
reduction in minor post-operative infections, reduction in falls, and reduction
in functional limitations 50. Furthermore, the authors found that the use of oral
nutritional supplements helped institutions save money, or at least not spend
more 50. Considering the positive patient-related outcomes of nutritional interventions, these are convincing arguments that support routine nutritional
VFUHHQLQJLQFOXGLQJUHVFUHHQLQJZLWKLQSUHGH¿QHGSHULRGVDQGJRRGQXWULtional care in daily cilinical practice.
Limitations of the study
The results of the present study have added to the knowledge about the nutritional screening policies and their associations with nutritional care present
in some Austrian hospitals. Nevertheless, there are some limitations to this
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study. A selection bias is possible, because participation in the survey was
voluntary and only 20 % of Austrian hospitals accepted the invitation to participate. Furthermore, the hospitals were invited to encourage every integrated
department to participate, but this was not always the case. It is possible that
hospitals forwarded the invitation to participate in the study on to the departments with the best nutritional care practices. The need to receive the written
informed consent of all patients could lead to the refusal of patients with a very
poor state of health to participate, although exactly these patients would be
at a high risk of malnutrition and, therefore, potentially the most interesting for
the study. Unfortunately, some values were omitted from the questionnaires
with reference to the extent of weight loss of the patients. Subsequently, not
all of the patients included could be categorized as malnourished or not; data
from these patients had to be excluded from some parts of the statistical analysis. Another limitation is that the cross-sectional design of the present study
does not allow conclusions to be made with regard to causalities.
Recommendations for research and practice
However, based on the results, we recommend that further clinical trials be
conducted to investigate the impact of nutritional screening tools on nutritional
care and malnutrition prevalence in a prospective, controlled manner to derive causalities. For the clinical practice, we strongly recommend the use of
YDOLGDWHGVFUHHQLQJWRROVDWDGPLVVLRQDVZHOODVUHVFUHHQLQJLQGH¿QHGWLPH
LQWHUYDOVXQOHVVWKHSUHVHQWGDWDVKRZWKHEHQH¿WVRIJRRGQXWULWLRQDOFDUH

CONCLUSIONS
Nutritional screening with validated tools remains poor in Austrian hospitals.
Mostly, nutritional status of the patients is screened by not reliable parameters
(e.g. clinical judgement, current weight). Our results show that the presence
of a clinical guideline is associated with better nutritional screening policy.
Furthermore, the quality of nutritional care improves with implementing a validated screening tool as a matter of standard procedure at the department. To
prove this hypothesis and to gain comprehensive conclusion about the impact
of nutritional screening tools, high quality intervention studies have to be conducted in the future.
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ABSTRACT
0DOQXWULWLRQ ULVN VFUHHQLQJ LV HVVHQWLDO IRU WKH DGHTXDWH LGHQWL¿FDWLRQ DQG
treatment of malnourished hospitalized patients. The aim of this study was to
GHWHUPLQHWKHHႇHFWRIWKHXVHRIDQHOHFWURQLFPDOQXWULWLRQVFUHHQLQJWRRORQ
the knowledge, attitudes and practices of a pool of nurses, nurses’ aides and
physicians. A controlled study using a pretest-posttest design was conducted
in two Austrian hospitals. The hospital that was assigned to the intervention
group used the Graz Malnutrition Screening Tool (GMS). The hospital that
was assigned to the control group received no intervention. To collect data, a
TXHVWLRQQDLUHZDV¿OOHGRXWE\WKHVWXG\SDUWLFLSDQWVDWEDVHOLQH 7 DQGRQH
month after the implementation (T1) to assess knowledge, attitudes and practices (KAP). All data were analysed using descriptive statistics, chi-squared
tests, Wilcoxon signed-rank tests and Student’s t-tests. 269 nurses, nurses’
aides and physicians participated in the study and completed the questionnaires at T0; 190 people at T1. The sum score for the KAP questionnaire
FKDQJHG VLJQL¿FDQWO\ DIWHU WKH LPSOHPHQWDWLRQ RI WKH PDOQXWULWLRQ VFUHHQLQJ
tool in the intervention group (p < 0.001), but not in the control group. The
XVH RI D YDOLG DQG UHOLDEOH PDOQXWULWLRQ VFUHHQLQJ WRRO HႇHFWLYHO\ LPSURYHG
WKH NQRZOHGJH DWWLWXGHV DQG SUDFWLFHV RI KHDOWKFDUH VWDႇ7KLV NQRZOHGJH
attitudes and practices are essential to providing successful nutritional care
in malnourished patients, and improving these factors may result in improved
patient outcomes. To attain these outcomes, stakeholders as well as members of all professions involved in multidisciplinary nutritional care must invest
VLJQL¿FDQWHႇRUWV

KEYWORDS: malnutrition screening, hospital, knowledge, practices
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INTRODUCTION
Malnutrition is a serious and common condition in hospitalized patients, affecting up to 60 % of these patients, depending on the hospital setting and the
population 1. Internal wards with a high percentage of older adults have the
highest prevalence rates 10DOQXWULWLRQLVGH¿QHGDVDFRQGLWLRQLQZKLFKD
lack of energy, protein and/or other nutrients causes measurable and adverse
HႇHFWV RQ WKH ERG\ FRPSRVLWLRQ IXQFWLRQ DQG FOLQLFDO RXWFRPHV ,W HQFRPpasses both under- and overnutrition 2. For the purpose of this paper, malnuWULWLRQUHIHUVWRXQGHUQXWULWLRQ7KHDGYHUVHHႇHFWVLQFOXGHSURORQJHGZRXQG
healing, higher risks of complications, longer hospital stays, higher levels of
care dependency and higher rates of mortality, all of which place a high cost
burden on the healthcare systems 3, 4.
To adequately prevent and treat malnutrition in hospitalized patients, guidelines recommend conducting nutritional risk screening with a valid and reliable
screening tool within 24 hours of the patient’s hospital admission 5-13. Malnutrition screening can be rapidly carried out to identify subjects at nutritional
risk 13. Studies show that more than half of patients with (or at risk of) malnuWULWLRQDUHQRWLGHQWL¿HGXQOHVVPDOQXWULWLRQVFUHHQLQJLVFRQGXFWHG 14, 15. Furthermore, patients staying in wards that do not use a malnutrition screening
tool receive fewer nutritional interventions than patients in wards that use a
malnutrition screening tool 16.
However, many hospitals have not integrated the routine use of a validated
screening tool in the standard procedure in their wards, although this varies
JUHDWO\DPRQJGLႇHUHQWFRXQWULHV16, 17,IWKHKHDOWKFDUHVWDႇGRQRWXVHDYDOLG
and reliable screening tool, other indicators are usually used to determine the
nutritional status of the hospitalized patients. Commonly used indicators are
weight or the Body Mass Index (BMI) 16. Another commonly used indicator is
the clinical view of healthcare professionals, which is a subjective indicator.
:HLJKW%0,DQGDOVRWKHFOLQLFDOYLHZRIVWDႇDUHRIORZYDOLGLW\DQGUHOLDELOLW\
and their use may lead to a lack of recognition of malnourished patients, which
emphasizes the need for systematic screening with validated tools 16. Data
collected as part of the “International Prevalence Measurement of Care Problems”, a large, cross-sectional, annual survey 16, show that about 38.5 % of
Austrian hospital wards use a screening-tool but that the screening is not
conducted with more than half of the patients on these wards.
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7KH UHDVRQV WKDW KHDOWKFDUH VWDႇ GR QRW XVH D PDOQXWULWLRQ VFUHHQLQJ WRRO
are manifold and include the lack of time and knowledge, a low priority of
nutritional issues in general, absence of a supportive organizational culture
DQG QHJDWLYH DWWLWXGHV RI KHDOWKFDUH VWDႇ HJ QXUVHV  WRZDUG PDOQXWULWLRQ
screening 18, 19. Malnutrition is a multidisciplinary topic, and successful nutritional care is only possible if professionals such as dietitians, physicians,
nurses and nurses’ aides work together 20)RUWKLVUHDVRQVSHFL¿FUROHVDQG
responsibilities for patient nutritional care are often not clearly assigned to
PHPEHUVRIWKHVHGLႇHUHQWSURIHVVLRQV18.
7RFRQYLQFHKHDOWKFDUHVWDႇVWDNHKROGHUVDQGKRVSLWDOPDQDJHUVRIWKHQHHG
to use a nutritional screening tool as part of their daily routines, studies must
EHFDUULHGRXWWRLQYHVWLJDWHWKHHႇHFWLYHQHVVRIWKHVHWRROV 21. However, up
XQWLOQRZIHZVWXGLHVKDYHEHHQFRQGXFWHGWRHYDOXDWHWKHHႇHFWLYHQHVVRI
the use of a malnutrition screening tool with regard to the knowledge, attitudes
DQGSUDFWLFHVRIKHDOWKFDUHVWDႇLQKRVSLWDOVDOWKRXJKWKHVHDUHNH\FRPSRnents for the successful nutritional care of malnourished patients 21.
7KHUHIRUHWKHDLPRIWKLVVWXG\ZDVWRGHWHUPLQHWKHHႇHFWRIWKHXVHRID
valid and reliable malnutrition screening tool as part of an existing electronic
documentation system in a hospital to assess the knowledge, attitudes and
practices of nurses, nurses’ aides and physicians regarding malnutrition.

METHODS
Design
A controlled study with a pretest-posttest study design was conducted to deWHUPLQHWKHNQRZOHGJHDWWLWXGHVDQGSHUFHLYHGSUDFWLFHVRIKHDOWKFDUHVWDႇ
(nurses, nurses’ aides and physicians) on malnutrition at the baseline (T0)
and one month after the implementation of a malnutrition screening tool (T1).
Participants
We chose a convenience sample of two Austrian hospitals, which represented the intervention and control groups, respectively. The inclusion criteria
were that the hospitals had not used a malnutrition screening tool prior to the
study and both concurrently agreed that they were willing to use a malnutrition screening tool. Furthermore, the two hospitals were chosen due to their
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similarities in terms of the patient characteristics (e.g., age, diseases) and organizational structures (e.g., sizes of the hospital, sizes of the wards, number
of beds, specialisations).
This study was carried out in the internal wards of the respective hospitals.
The internal wards were chosen because of the high prevalence of malnutrition in patients in these wards 1, 22. The participating hospitals decided to
participate in this study and use it as a pilot-project to determine whether the
tool could be used in all hospital wards in the future. Figure 6.1 shows the
timeframe of the study procedure.

Figure 6.1 Time frame of the study procedure, year 2017

Intervention
The intervention was the implementation of the Graz Malnutrition Screening Tool (GMS) 22. This tool was chosen, among other reasons, because it
has been developed by local experts. This increased the acceptability of the
screening tool to the users. Furthermore, the GMS was chosen because it
has been explicitly developed for hospitalized patients, based on the ESPEN
guidelines for nutrition screening 7. Furthermore, it shows good psychometric
properties 22, and it was possible to use this screening tool in conjunction with
the existing electronic documentation system used in the hospital. The GMS
consists of four items: BMI, weight loss, nutritional intake and diseases related
to nutrition.
The implementation process consisted of several actions. First, the screening
tool needed to be integrated into the existing electronic documentation system
of the hospital. We decided to include the screening in the process of electronically documenting of patient records for practical reasons. We assumed
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WKDWLWPDNHWKHDSSOLFDWLRQRIWKHVFUHHQLQJDVHDV\DVSRVVLEOHDOORZLQJVWDႇ
to screen the patients’ nutritional status while performing the standardized
nursing/medical assessment and entering this information into the electronic
documentation system during the admission of the patients.
From March until May 2017, we held several meetings in the intervention
hospital with the ward nurses and stakeholders to plan the timeframe and
implementation of the study (see Figure 6.1). In June, the research dietitian
conducted two workshops, each with a duration of about 45 minutes. In these
workshops, the dietitian described the background of the screening tool, proYLGHGLQVWUXFWLRQVRQKRZWR¿OORXWWKHVFUHHQLQJIRUPV$OOWKHQXUVHVQXUVes’ aides and physicians in the respective wards were invited to take part
in these workshops (i.e., participation was voluntary). At the workshops, two
innovators (one nurse and one physician) were chosen who would control the
application of the screening and remind colleagues to conduct the screening
during the admission of each patient. The workshop explained how to use the
screening tool and did not aim to educate the participants about malnutrition.
Printed folders and posters, including the most important information about
the project and the contact details from the project leader were handed out to
each ward nurse to be distributed in the participating departments.
The control group did not receive any intervention.
Questionnaire
To collect data, a questionnaire was used to assess the knowledge, attitudes
and perceived practices (KAP) of the study participants 23. Data were collected at two time points: at the baseline (T0, June 2017) and one month after
the implementation of the malnutrition screening tool (T1, August 2017). The
questionnaire was handed out to all nurses, nurses’ aides and physicians who
were working in the participating wards by the research team in printed form
(see Figure 6.1).
Knowledge, attitudes and perceived practices (KAP)
7KH¿UVWSDUWRIWKHTXHVWLRQQDLUHFRQVLVWHGRIGHPRJUDSKLFTXHVWLRQVZKLOH
the second part of the questionnaire was the instrument used to assess the
NQRZOHGJH DWWLWXGHV DQG SHUFHLYHG SUDFWLFHV .$3  RI WKH KHDOWKFDUH VWDႇ
which was previously published by Laur et al. 23. We obtained the written per-
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mission to use this questionnaire before starting the study. The questionnaire
includes 27TXHVWLRQVZKLFKDUHGLYLGHGLQWZRVXEVFDOHV7KH¿UVWVXEVFDOH
(20 questions) includes questions that allowed us to assess the knowledge
and attitudes (KA) of the health professionals, and the second subscale (7
questions) includes practice questions (P) that allowed us to assess the perceived nutritional practices regarding malnourished patients in the respective
wards. The participants answered the questions using a 5-point Likert scale
(KA subscale) or 4-point Likert scale (P subscale). The possible answers to
the KA questions ranged from strongly disagree (1 point) to strongly agree
(5 points). The answer categories for the P questions were: never (1 point),
sometimes (2 points), often (3 points), always (4 points), or not applicable (1
point). The maximum score that could be achieved on the whole questionnaire
was 128, which consisted of 100 points for the KA subscale and 28 for the P
subscale 23.
7KHTXHVWLRQQDLUHZDVGHVLJQHGWRUHÀHFWKLJKTXDOLW\QXWULWLRQFDUHSUDFWLFes and was designed for use in hospitals 23. It has an acceptable length and
generally takes about 10 minutes to complete. The questionnaire was tested
in terms of its face validity and test-retest reliability and satisfactory results
ZHUH UHDFKHG 7KH LQWUDFODVV FRUUHODWLRQ FRHႈFLHQW ,&&  IRU WKH VXEVFDOH
knowledge and attitudes was 0.69, and the ICC for the subscale practice was
0.84 23.
In the current study, the original English questionnaire was translated into
the German language by a dietitian who is familiar with the terminology used
in the area of malnutrition. Afterwards, an independent professional translator (native speaker) translated the questionnaire back to English. After a
discussion was held with dietitians, nurses and nurse researchers, certain
formulations were adapted after the back-translation, and a pre-test of the
questionnaire was conducted with 15 healthcare professionals. Subsequent
IHHGEDFNUHFHLYHGIURPWKHVHSURIHVVLRQDOVOHGWRWKH¿QDODGDSWDWLRQVRIWKH
TXHVWLRQQDLUHZKLFKHQVXUHGWKHVLPSOLFLW\DQGHႈFLHQF\RILWVXVH
Furthermore, three subjective statements were added that allowed us to collect data on the personal opinions of the participants and investigate the concurrent validity of the German version of the KAP questionnaire. These were:
•

My knowledge regarding malnutrition improved since the last measurement.
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•
•

My attitudes regarding malnutrition improved since the last measurement.
The nutritional management of malnourished patients at my ward improved since the last measurement.

These statements needed to be rated by the participants with a 5-point Likert
scale (answers ranging from strongly disagree to strongly agree).
Data analysis
All data were entered into the SPSS statistical software (Statistical Package
for the Social Sciences Chicago, Illinois) version 23 and analysed using descriptive statistics, chi-squared tests, Wilcoxon signed-rank tests and StuGHQW¶VWWHVWV7KHFRQ¿GHQFHLQWHUYDOVIRUWKHWWHVWVZHUHVHWDW7KH
HႇHFWVL]HVZHUHFDOFXODWHGDQGLQWHUSUHWHGDVVXJJHVWHGE\&RKHQ 24. The
VPDOOHႇHFWVL]HZDVVHWDWWKHPHGLXPHႇHFWVL]HDWDQGWKHODUJH
HႇHFWVL]HDW24. Questionnaires with missing data were excluded from the
analysis to obtain the KAP total score, KA subscore and P subscore.
To analyse the three, additional, subjective questions (if the participant believed that their knowledge, attitudes and perceived practices had changed),
a new variable was created. With respect to this variable, the answers in the
SRLQW/LNHUWVFDOHWKDWZHUHWUHDWHGDV³\HVNQRZOHGJHDWWLWXGHVSHUFHLYHG
SUDFWLFHV FKDQJHG´ ZHUH ³VWURQJO\ DJUHH´ DQG ³VRPHZKDW DJUHH´$QVZHUV
WKDW ZHUH WUHDWHG DV ³QR NQRZOHGJHDWWLWXGHVSHUFHLYHG SUDFWLFHV GLG QRW
FKDQJH´ZHUH³VWURQJO\GLVDJUHH´DQG³GLVDJUHH´³1HXWUDO´DQVZHUVZHUHQRW
taken into account during the analysis of these items. The associations between the improvements in knowledge, attitudes, or perceived practices and
the intervention vs. control group were analysed using the chi-squared test.
-XVWL¿FDWLRQRIVDPSOHVL]H
$FDOFXODWLRQRIPLQLPDOO\GHWHFWDEOHHႇHFWVL]HVRIFKDQJHVLQWKH.$3VXP
score between T0 and T1 was conducted. A sample size of 150 would have
SRZHUWRGHWHFWDQHႇHFWVL]HRIDWOHDVWXVLQJDSDLUHGWWHVWZLWK
DWZRVLGHGVLJQL¿FDQFHOHYHORI
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Ethical considerations
The local ethics committee approved the study (29-270 ex 16/17). Participation in the study was voluntary for the hospitals. The nurse hospital managers
as well as the medical hospital managers had to provide their written informed
consent. All ward nurses and medical heads in the participating departments
had to provide their agreement to participate in writing.

RESULTS
Demographic data
QXUVHVQXUVHV¶DLGHVDQGSK\VLFLDQVSDUWLFLSDWHGLQWKHVWXG\DQG¿OOHG
out the questionnaire at the baseline. Of these 269 participants at the baseOLQHSHUVRQVFRPSOHWHGWKHTXHVWLRQQDLUHDW71RVLJQL¿FDQWGLႇHUHQFes in the demographic data among the participants in the intervention group
and control group at baseline were observed (see Table 6.1).
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Tables
Table 6.1 Baseline demographic data of the participants in the intervention and control groups

Female

Intervention group
(n = 164)

Control group
(n = 105)

n ( %)

n ( %)

138 (84.7)

86 (81.9)

Profession

p-value

0.613
0.459

Physicians %

33 (20.3)

27 (25.7)

Nurses %

84 (51.5)

54 (51.4)

Nurses’ Aides %

46 (28.2)

24 (22.9)

Age

0.06

<30

24 (14.7)

26 (24.8)

30-39

47 (28.8)

48 (36.2)

40-49

56 (34.4)

23 (21.9)

50-60

35 (21.5)

18 (17.1)

> 60

1 (0.6)

0 (0)

< 2 years

8 (4.9)

14 (13.3)

2-5 years

21 (12.9)

16 (15.2)

6-10 years

32 (19.5)

24 (22.9)

11-20 years

50 (30.7)

23 (21.9)

21-30 years

40 (24.5)

21 (20.0)

Work experience

0.13

> 31 years

12 (7.4)

7 (6.7)

Working full-time

83 (51.2)

65 (61.9)

0.09

Note: 1 person in the intervention group did not answer all of the demographic questions.

Changes in scores of the KAP questionnaire
2I WKH  TXHVWLRQQDLUHV WKDW ZHUH ¿OOHG RXW DW WKH EDVHOLQH 7  DQG RQH
month after the implementation of the malnutrition screening tool (T1), seven
had missing data. Subsequently, 183 of the 269 participants’ questionnaires
(68 %) could be included to calculate the sum score for the whole KAP questionnaire and scores for the KA and P subscales. The baseline scores for
the intervention and control groups were very similar in terms of these three
scales (see Table 6.2).
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Table 6.2 Changes in sumscore and subscores of the KAP questionnaire before and after the
LPSOHPHQWDWLRQRIWKHPDOQXWULWLRQVFUHHQLQJWRROZLWKHႇHFWVL]H
Sum score, KAP (max. score = 128)
T0 mean
(SD)

T1 mean
(SD)

p-value

(௺HFWVL]H

IG (n = 120)

95.8 (8.0)

98.3 (8.6)

0.000

0.3

CG (n = 63)

95.9 (9.8)

97.4 (9.4)

0.081

-

Subscore, KA (max. score = 100)
IG (n = 120)

75.9 (6.4)

77.3 (7.1)

0.009

0.2

CG (n = 63)

76.1 (8.3)

77.6 (6.5)

0.113

-

IG (n = 120)

19.9 (5.0)

21.0 (4.8)

0.007

0.2

CG (n = 63)

19.8 (4.4)

19.9 (4.4)

0.968

-

Subscore, P (max. score = 28)

IG = intervention group, CG = control group, KAP = knowledge, attitudes and perceived
practices, KA = knowledge, attitudes, P = perceived practices, SD = standard deviation

7KH VXP VFRUH IRU WKH .$3 TXHVWLRQQDLUH FKDQJHG VLJQL¿FDQWO\ DIWHU WKH
implementation of the malnutrition screening tool in the intervention group
(p < 0.001), but not in the control group (p = 0.081). Similar results were observed when the data was analysed separately for each subscale. The KA
VFRUHFKDQJHGVLJQL¿FDQWO\LQWKHLQWHUYHQWLRQJURXS p = 0.009) but not in the
control group (p  DQGDVLJQL¿FDQWLPSURYHPHQWLQWKH3VXEVFDOHZDV
observed in the intervention group (p = 0.007), but not in the control group
(p = 0.968) (see Table 6.2).
Changes in single items on the KAP questionnaire
2YHUDOOZHREVHUYHGVLJQL¿FDQWSRVLWLYHFKDQJHVEHWZHHQ7DQG7LQHLJKW
LWHPV IRU WKH LQWHUYHQWLRQ JURXS VHH7DEOH   VSHFL¿FDOO\ WKHVH LQFOXGHG
four items in the KA subscale and four items in the P subscale. The highest
HႇHFWVL]HZDVUHDFKHGUHJDUGLQJWKHFKDQJHLQDJUHHPHQWWRWKHVWDWHPHQW
³$OOSDWLHQWVVKRXOGEHVFUHHQHGIRUPDOQXWULWLRQDWDGPLVVLRQWRKRVSLWDO´
In the control group, data related to two items on the KA questionnaire imSURYHG VLJQL¿FDQWO\ DIWHU WKH LPSOHPHQWDWLRQ RI WKH VFUHHQLQJ WRRO VHH 7Dble 6.4).
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Table 6.3,WHPVRQWKH.$3TXHVWLRQQDLUHWKDWFKDQJHGVLJQL¿FDQWO\LQWKHLQWHUYHQWLRQJURXS
EHWZHHQ7DQG7ZLWKHႇHFWVL]H
Pretest
(T0)

Posttest
(T1)

Pretest/posttest

M

SD

M

SD

Z

P

Nutrition is not important to every
patient’s recovery in hospital

1.9

1.1

1.5

0.9

2.1

0.036

0.2

S-M

All patients should be screened
for malnutrition at admission to
hospital

3.1

1.0

3.4

1.0

3.4

0.001

0.3

M

I know how to refer to a dietitian

4.1

0.9

4.2

0.8

2.0

0.044

0.2

S-M

I need more training to better
support the nutrition needs of my
patients

3.4

1.1

3.6

0.9

2.2

0.030

0.2

S-M

Assist a patient to eat if they need
help

3.4

1.0

3.6

0.9

2.1

0.034

0.2

S-M

If permitted, encourage a patient’s
family to bring food from home for
the patient

2.5

1.0

2.7

1.0

2.5

0.012

0.2

S-M

Visit and check a patient during
their meal time to see how well
they are eating

2.9

0.9

3.1

1.0

2.7

0.006

0.2

S-M

Realign my tasks so I do not
interrupt a patient during their
mealtime

2.4

1.0

2.6

1.0

2.3

0.024

0.2

S-M

(ႇHFWVL]H

Wilcoxon
Items
Knowledge and attitudes

Perceived practices

M = Mean, SD = Standard deviation, S = small, M = medium

Table 6.4 Changes in the knowledge and attitudes (KA) items of the KAP questionnaire between T0 and T1
Intervention group
(n = 122)

Control group
(n = 68)

T0
M (SD)

T1
M (SD)

p-value

T0
M (SD)

T1
M (SD)

p-value

1. Nutrition is not important to every
patient’s recovery in hospital *

1.9
(1.1)

1.7
(0.9)

0.036

1.5
(0.9)

1.4
(0.7)

0.286

2. All patients should be screened
for malnutrition at admission to
hospital

3.1
(1.0)

3.4
(1.0)

0.001

3.1
(1.2)

3.1
(1.1)

0.801

Knowledge and attitudes (KA),
5-point Likert scale
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3. A patient's weight should be
taken at admission

4.3
(0.7)

4.3
(0.8)

0.817

4.4
(0.8)

4.4
(0.7)

0.442

$OOVWDႇLQYROYHGLQSDWLHQWFDUH
can help set up the tray, open
packages, etc.

4.2
(0.9)

4.3
(0.8)

0.316

4.0
(1.3)

4
(21.1)

0.394

$OOVWDႇLQYROYHGLQSDWLHQWFDUH
can provide hands-on assistance to
eat when necessary

4.5
(0.7)

4.4
(0.9)

0.264

4.3
(1.0)

4.3
(0.9)

0.933

6. Malnutrition is a high priority at
this hospital

3.5
(0.9)

3.6
(1.0)

0.923

3.1
(1.0)

3.2
(0.9)

0.152

7. Giving malnourished patients
an adequate amount of food will
enhance their recovery

4.0
(0.8)

4.1
(0.7)

0.239

4.1
(0.9)

4.2
(0.6)

0.227

8. All malnourished patients require
individualized treatment by a
dietitian *

4.3
(0.7)

4.2
(0.9)

0.205

4.0
(1.1)

4.2
(0.8)

0.172

9. I have an important role in
promoting a patient's food intake

3.9
(0.9)

4.0
(0.9)

0.265

4.0
(0.9)

4.0
(0.8)

0.718

10. Monitoring food intake is a
good way to determine a patient's
nutritional status

4.0
(0.6)

4.1
(0.8)

0.664

3.8
(0.9)

4.0
(0.8)

0.192

11. Interruptions during the meal
FDQQHJDWLYHO\DႇHFWSDWLHQWIRRG
intake

3.8
(0.9)

3.9
(0.8)

0.074

3.7
(1.0)

4.0
(0.8)

0.013

12. Promoting food intake to a
SDWLHQWLVHYHU\VWDႇPHPEHU VMRE

4.3
(0.6)

4.3
(0.7)

0.965

4.3
(0.9)

4.3
(0.7)

0.848

13. Nutritional care of a patient is
only the role of the dietitian *

2.6
(1.0)

2.8
(1.1)

0.053

2.3
(1.0)

2.1
(0.8)

0.053

14. Malnourished patients who are
discharged need follow up in the
community

3.9
(0.8)

3.8
(0.7)

0.512

3.9
(0.8)

3.9
(0.8)

0.807

15. A patient's weight is not
necessary at discharge *

2.5
(1.1)

2.5
(1.0)

0.342

2.4
(0.9)

2.5
(1.1)

0.344

16. I always know when to refer to
a dietitian

3.3
(0.9)

3.4
(0.9)

0.657

3.4
(0.9)

3.6
(0.8)

0.023

17. I know how to refer to a dietitian

4.1
(0.9)

4.2
(0.8)

0.044

4.1
(0.9)

4.1
(0.8)

0.768

18. I know when a patient is at risk
of malnutrition or is malnourished

3.6
(0.9)

3.7
(0.8)

0.373

3.6
(1.0)

3.7
(0.8)

0.389

19. I know some strategies to
support food intake at meals

4.0
(0.7)

4.1
(0.7)

0.130

4.1
(0.7)

4.3
(0.5)

0.131

20. I need more training to better
support the nutrition needs of my
patients

3.4
(1.1)

3.6
(3.6)

0.030

3.3
(0.9)

3.2
(0.9)

0.184

* Reverse coded questions; Note: For some items, the n is slightly smaller than 122 or 68,
because not everyone completed all questions
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Table 6.5 Changes in practice (P) items of the KAP questionnaire between T0 and T1
Intervention group
(n = 122)

Control group
(n = 68)

T0
M (SD)

T1
M (SD)

p-value

T0
M (SD)

T1
M (SD)

p-value

21. Check the patient has all that
they need to eat (e.g., dentures,
glasses)

3.4
(0.9)

3.5
(0.9)

0.092

3.4
(0.9)

3.4
(1.0)

0.704

22. Help a patient with opening
food packages

3.4
(1.0)

3.5
(0.9)

0.108

3.3
(1.0)

3.3
(1.0)

0.825

23. Assist a patient to eat if they
need help

3.4
(1.0)

3.6
(0.9)

0.034

3.3
(1.1)

3.2
(1.2)

0.475

24. If permitted, encourage a
patient's family to bring food from
home for the patient

2.5
(1.0)

2.7
(1.0)

0.012

2.7
(1.1)

2.5
(1.1)

0.280

25. Visit and check a patient during
their meal time to see how well they
are eating

2.9
(0.9)

3.1
(1.0)

0.006

2.9
(0.9)

2.9
(1.0)

0.719

26. Realign my tasks so I do not
interrupt a patient during their meal
time

2.4
(1.0)

2.6
(1.0)

0.024

2.7
(0.9)

2.8
(1.0)

0.157

27. At discharge of a malnourished
patient, provide the patient or family
with nutrition education material

2.1
(1.1)

2.1
(1.1)

0.738

1.7
(1.0)

1.8
(1.0)

0.403

Perceived practices (P), 4-point
Likert scale

Note: For some items, the n is slightly smaller than 122 or 68, because not everyone completed
all questions

Subjective questions regarding the change in knowledge, attitudes and
perceived practices – concurrent validity
54.2 % of the participants in the intervention group stated that their knowledge
of malnutrition improved, while this was indicated by only 20.7 % of the parWLFLSDQWVLQWKHFRQWUROJURXS7KLVGLႇHUHQFHEHWZHHQWKHLQWHUYHQWLRQJURXS
DQGFRQWUROJURXSLVVWDWLVWLFDOO\VLJQL¿FDQW p = 0.003). However, 79.2 % of
the participants in the intervention group said that their attitudes had improved
DVRSSRVHGWRRIWKHSDUWLFLSDQWVLQWKHFRQWUROJURXS QRVLJQL¿FDQW
GLႇHUHQFHEHWZHHQWKHJURXSV 0HDQZKLOHRIWKHSDUWLFLSDQWVLQWKH
intervention group stated that their perceived nutritional practices regarding
malnourished patients improved, while only 34.8 % of those in the control
JURXS LVVXHG WKLV VWDWHPHQW VLJQL¿FDQW GLႇHUHQFH EHWZHHQ WKH LQWHUYHQWLRQ
and control group was observed, p < 0.001).
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DISCUSSION
This study shows that the implementation of a malnutrition screening tool leads
to an improvement in knowledge, attitudes and perceived practices (KAP) of
WKHKHDOWKFDUHVWDႇ QXUVHVQXUVHV¶DLGHVDQGSK\VLFLDQV LQKRVSLWDOV:KHQ
comparing the results of the KAP questionnaire before the implementation
(T0) and after the implementation (T1), we observed that the KA and P scores
LPSURYHGVLJQL¿FDQWO\LQWKHLQWHUYHQWLRQJURXSEXWQRWLQWKHFRQWUROJURXS
Participants in the intervention group indicated that their attitudes and knowledge (subscore KA) had improved as well as their nutritional practices (P).
Improvements in single items of the knowledge and attitudes subscore
$VLJQL¿FDQWLPSURYHPHQWLQWKHLQWHUYHQWLRQJURXSEHWZHHQ7DQG7ZDV
REVHUYHGIRUIRXULWHPV7KHHႇHFWVL]HIRUWKHFKDQJHLQSUHWHVWDQGSRVWWHVW
UHVXOWVZDVWKHKLJKHVWIRUWKHLWHP³$OOSDWLHQWVVKRXOGEHVFUHHQHGIRUPDOQXWULWLRQDWDGPLVVLRQWRKRVSLWDO´7KLVPHDQVWKDWWKHDWWLWXGHVRIWKHKHDOWKFDUHVWDႇLPSURYHGZLWKUHJDUGWRWKHDSSOLFDWLRQRIDVFUHHQLQJWRRO7KLVLV
DQ LPSRUWDQW ¿QGLQJ VLQFH ± EHIRUH WKH SURMHFW ± QXUVHV QXUVHV¶ DLGHV DQG
doctors indicated that they were afraid that the application of the screening
WRROZRXOGEHWLPHFRQVXPLQJDQGZRXOGQRWEHEHQH¿FLDO6RPHRIWKHVWDႇ
ZHUHXQFHUWDLQZKHWKHUWKHXVHRIDVFUHHQLQJWRROZRXOGEHEHQH¿FLDOEHcause they assumed that they would recognize malnourished patients during
their clinical examination. These types of expressions of attitudes displayed
E\VWDႇWRZDUGYDOLGDWHGVFUHHQLQJWRROVZHUHQRWRQO\REVHUYHGGXULQJWKH
current project but have also been described in the literature 25-27. Authors of
recent studies have interviewed nurses and asked questions regarding the
application of validated screening tools. The results of these interviews revealed that nurses often believe that they know when a patient requires further nutritional intervention and, therefore, assume that standardized screening is not necessary 25, 26.
$QRWKHUVLJQL¿FDQWLPSURYHPHQWLQ.$ZDVQRWHGLQWKHUHVSRQVHVWRWKHJHQHUDOVWDWHPHQW³1XWULWLRQLVQRWLPSRUWDQWWRHYHU\SDWLHQW¶VUHFRYHU\LQKRVSLWDO´ UHYHUVHFRGHG 7KHGDWDVKRZHGWKDWWKHDWWLWXGHVWRZDUGDQGNQRZOedge about the importance of nutrition has generally improved. Some studies
have shown that positive attitudes correlate with higher knowledge, and can
also lead to better nutritional practices 28. On the other hand, there are studies
that were not able to show that an improvement in knowledge automatically
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improved behaviour and practices 29, since sustained changes in nutritional
practices are longer, complex and continuous processes 23, 29.
Another positive change was observed in the positive responses to the statePHQW ³, NQRZ KRZ WR UHIHU WR D GLHWLWLDQ´ 7KHVH UHVSRQVHV VKRZ WKDW WKH
knowledge towards multidisciplinary cooperation has improved. This is an extremely important point since experts all agree that working together in multidisciplinary teams, which include dietitians, nurses, physicians and/or other
KHDOWKFDUHSURIHVVLRQDOVLVWKHPRVWHႇHFWLYHZD\WRWDFNOHWKHVHULRXVSURElem of malnutrition in hospital 30-32. Nurses and physicians must realize that
malnutrition is not only a topic that is assigned to dietitians but to the whole
team that cares for the patients. Members of every profession have important
roles in the provision of adequate nutritional care regarding malnutrition 18, 19.
After implementing the malnutrition screening tool, the participants of the current study indicated more frequently that they would need more training to
provide better support for the patients’ nutrition needs. This suggests that the
KHDOWKFDUHVWDႇZHUHQRWDZDUHEHIRUHWKHVWXG\WKDWWKH\PLJKWKDYHJDSV
in nutritional knowledge and that the awareness of a need for further training
was aroused by increased contact with the topic of malnutrition. The literature
shows that nutritional topics are rarely included as part of the education of
healthcare professionals such as nurses and physicians 33-35. This indicates
that they must pursue further education on their own to gain knowledge that
enables them to detect, diagnose and treat malnutrition 33.
Surprisingly, we observed improvements in the intervention group as well as
the control group, namely, for two items on the KA questionnaire (see Table 6.4). This could be partly explained by the impossibility of blinding in the
VWXG\7KHKHDOWKFDUHVWDႇZKRSDUWLFLSDWHGLQWKHVWXG\FRQWUROJURXSNQHZ
WKDW WKH\ ZHUH SDUW RI D VWXG\ RQ PDOQXWULWLRQ VLQFH WKH\ KDG WR ¿OO RXW WKH
questionnaires. They did not receive detailed information and received no intervention, however, the knowledge about the study alone may have led to a
slight improvement in the knowledge and attitudes for these two items. However, the data for the items in the practice questionnaire as well as the sum
VFRUHVGLGQRWFKDQJHVLJQL¿FDQWO\EHWZHHQ7DQG7LQWKHFRQWUROJURXS7R
actually change nutritional practices, this shows that more interventions are
necessary than simply knowing that a malnutrition study is being carried out.
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Improvements in single items of the practice questionnaire subscore
7KH3VXEVFRUHUHÀHFWVZKDWLVDFWXDOO\EHLQJGRQHWRWUHDWPDOQRXULVKHGSDWLHQWVRUSDWLHQWVDWULVN$VLJQL¿FDQWLPSURYHPHQWLQIRXURXWRIVHYHQLWHPV
was observed in the intervention group. The results show that, after the implePHQWDWLRQRIWKHVFUHHQLQJWRROWKHKHDOWKFDUHVWDႇHQFRXUDJHGWKHSDWLHQWV
to eat more frequently and assisted them if they needed help. Furthermore,
they encouraged the families to bring food from home more often, checked the
patients more often during the meals to see how well they were eating and altered their scheduled tasks more often to avoid interrupting the patients during
their meals. Interventions in malnourished patients were not addressed at all
in the 45-minute workshops before the implementation process. This means
that the improvement in nutritional practices was solely achieved by the implementation of the screening tool. It can be assumed that the awareness level
RIWKHKHDOWKFDUHVWDႇLQFUHDVHGUHVXOWLQJLQEHWWHUQXWULWLRQDOSUDFWLFHVDQG
more frequently conducted interventions, by the process of implementing the
screening tool alone.
Implementation process
Even though the results show positive improvement trends for most of the
LWHPV RQ WKH TXHVWLRQQDLUH QRW DOO LWHPV LPSURYHG VLJQL¿FDQWO\ LQ WKH LQWHUvention group. One possible explanation for these results, therefore, could
be the low participation in the workshops that were held before the screening tool was implemented. As mentioned in the introduction, the study team
recommended that all healthcare personnel involved in the study attend this
workshop, but participation was voluntary. Therefore, not even 10 % of these
personnel participated. The knowledge, attitudes and practices may have imSURYHGHYHQPRUHVLJQL¿FDQWO\LIDOOSHUVRQQHOKDGDWWHQGHGWKHZRUNVKRS
The study revealed that the number of dieticians was limited. Many at-risk paWLHQWVZHUHLGHQWL¿HGXVLQJWKHVWDQGDUGL]HGYDOLGDWHGVFUHHQLQJWRRO7KHVH
at-risk patients needed to receive a nutritional assessment from the dietitian
who was in charge of the patients in the respective wards. If necessary, an
individual nutrition plan had to be created by the dietitians. Because so many
SDWLHQWV ZHUH LGHQWL¿HG DV EHLQJ DW ULVN RI PDOQXWULWLRQ WKH GLHWLWLDQV ZHUH
not able to visit all of them due to limitations in time and human resources.
Of course, this had a negative impact on the entire nutrition care process, as
some nurses legitimately raised the question of how meaningful it is to screen
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the patients if the number of dieticians is too limited to treat patients in need of
nutritional care. However, these are structural problems and challenges that
were revealed during the study, which subsequently led to discussions among
KHDOWKFDUHSURIHVVLRQDOVDQGVWDNHKROGHUVDQGWKHVH¿QGLQJVDUHSHUFHLYHG
as a positive outcome of the project. These types of organizational challengHVKDYHEHHQGHVFULEHGLQRWKHUVWXGLHVZKLFKUHSRUWHGVLPLODUGLႈFXOWLHVLQ
clinical practice 18, 19, 27, 36. Limited time and limited resources as well as a lack
of support from the organization and stakeholders have frequently been mentioned as the most important barriers to adequate malnutrition screening 18. In
order to convince stakeholders to support the implementation of malnutrition
VFUHHQLQJLWLVLPSRUWDQWWRSUHVHQWFRQYLQFLQJGDWDDQG¿JXUHVDOORIZKLFK
this study aimed to support. Furthermore, it is important to make stakeholders
aware of the problem of malnutrition and enable them to realize the importance of nutrition in the health and wellbeing of patients 31.
7KHLPSOHPHQWDWLRQRIDPDOQXWULWLRQVFUHHQLQJWRROLVWKH¿UVWVWHSWKDWFDQEH
WDNHQWRZDUGRႇHULQJVXFFHVVIXOQXWULWLRQDOFDUHLQKRVSLWDOV+RZHYHULQWHUventions must be carried out after the screening. The roles and responsibilities
of members from all professions involved in nutritional care must be clearly assigned, and a structured approach should be adopted in the respective
ZDUGV 7KLV PHDQV WKDW RႇHULQJ VXFFHVVIXO QXWULWLRQDO FDUH LQ KRVSLWDOV LQvolves more than merely implementing a valid and reliable screening tool. The
organizational culture towards nutrition needs to change, and nurses/medical
PDQDJHUVDQGKHDOWKFDUHVWDႇPXVWLQYHVWVLJQL¿FDQWHႇRUWVWRDFKLHYHORQJ
term changes.
Strengths and Limitations
The major strength of this study is its inclusion of the non-equivalent control group and use of the pretest-posttest design. This can be considered a
strong design, because it allowed us to assess whether patients in the two
hospitals had similar scores at baseline (T0). Because the intervention and
control group had similar scores at the baseline, we can conclude that the
SUHWHVWSRVWWHVWGLႇHUHQFHVZHUHWKHUHVXOWRIWKHLPSOHPHQWDWLRQRIWKHPDOnutrition screening tool 37. Furthermore, a high percentage (70.6 %) of the
KHDOWKFDUH VWDႇ ZKR SDUWLFLSDWHG LQ WKH VWXG\ ¿OOHG RXW WKH TXHVWLRQQDLUH DW
both measurement time points (T0 and T1). This made it possible to analyse
paired responses, strengthening the results of the study.
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The study had certain limitations. It was not possible to randomize the participants either to the control or the intervention group, because the malnutrition
screening tool was implemented in entire wards. We also decided not to randomize the wards to the control or intervention group, because this could have
LQÀXHQFHGWKHYDOLGLW\RIWKHUHVXOWV,QDGGLWLRQWKHWZRSDUWLFLSDWLQJKRVSLWDOV
could choose whether they wanted to represent the intervention or the control
group.
The KAP questionnaire is a subjective measurement method. The questions
were answered by the participants themselves and, therefore, self-perceived.
This is especially relevant with reference to the nutritional practices, since
these are self-perceived nutritional practices and not objectively-observed
practices. Furthermore, we did not assess whether the positive changes in
knowledge, attitudes and practices led to improved patient outcomes.

CONCLUSIONS
The results of this study show that the implementation of a validated malnutrition screening tool helps improve the knowledge, attitudes and practices of
KHDOWKFDUHVWDႇ QXUVHVQXUVHV¶DLGHVSK\VLFLDQV .QRZOHGJHDWWLWXGHVDQG
practices are key components for successful nutritional care in malnourished
patients, and an improvement in these factors may result in improved patient
outcomes. It is of the utmost importance that the healthcare professionals
involved in nutritional care are aware of their responsibilities, work together
DQGFRPPXQLFDWHZLWKDOOPHPEHUVRIWKHPXOWLGLVFLSOLQDU\WHDP$VXႈFLHQW
number of dietitians should be employed in the hospitals to adequately meet
WKH QXWULWLRQDO QHHGV RI SDWLHQWV DW ULVN RI PDOQXWULWLRQ7KH KHDOWKFDUH VWDႇ
must be provided with enough human and time resources to manage malnourished patients in a successful and multidisciplinary manner. In the future,
the KAP questionnaire can and should be used to recognize alterations in the
NQRZOHGJHDWWLWXGHVDQGSUDFWLFHVRIKHDOWKFDUHVWDႇLQIXUWKHUVWXGLHVDVZHOO
as in clinical practice projects. Future studies should be conducted not only to
PHDVXUHWKHRXWFRPHVLQWHUPVRIWKH.$3RIWKHKHDOWKFDUHVWDႇRUSURFHVVes, but also to measure patient outcomes.
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ABSTRACT
Background/Objectives: Malnutrition risk screening represents a crucial
starting point for the successful management of malnourished patients. This
VWXG\ ZDV FRQGXFWHG WR   H[DPLQH WKH HႇHFW RI WKH XVH RI D PDOQXWULWLRQ
screening tool on process indicators of nutritional care and 2) explore healthcare professionals’ perceptions and opinions regarding this tool.
Methods: A mixed methods design was used. A controlled pretest-posttest
study was conducted to carry out quantitative analyses, and semi-structured,
qualitative interviews were held. Quantitative data were analysed with descriptive statistics, chi-squared tests, Student’s t-tests and Kruskal-Wallis H tests,
using SPSS 23. Qualitative data were analysed by performing a qualitative
content analysis using MAXQDA 12. Two comparable hospitals participated
in the study, representing one intervention group (IG) and one control group
(CG). The Graz Malnutrition Screening Tool (GMS) was implemented and
used in the IG for at least one month, while the CG received no intervention.
Results:7KH XVH RI WKH VFUHHQLQJ WRRO SRVLWLYHO\ FRUUHODWHG ZLWK VLJQL¿FDQW
improvements in the process indicators of nutritional care after one month,
in terms of the number of nutritional interventions and the frequency of documentation of the diagnosis and the patient’s weight and height. The content
of the interviews revealed that nearly all professionals involved perceived the
RYHUDOOVFUHHQLQJSURFHVVSRVLWLYHO\)HZEDUULHUVZHUHLGHQWL¿HG
Conclusions: The results of this study show that the use of a screening tool
has a positive, short-term impact on the hospital’s process quality of nutriWLRQDOFDUH2QJRLQJHႇRUWVDUHUHTXLUHGWRVXVWDLQDEO\PDLQWDLQWKHVHSRVLtive changes. During this process, positive attitudes, nomination of motivated
‘opinion-leaders’ and concerted management support are helpful facilitators.
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INTRODUCTION
Malnutrition in hospitalized patients leads to serious, negative patient outcomes, such as increased morbidity and mortality, increased complication
rates, greater lengths of hospital stays, higher readmission rates and lower
quality of life 1-3. Additionally, malnutrition has a strong negative impact on
healthcare costs 4 and leads to the accumulation of additional expenses of
XSWRSHUDႇHFWHGSDWLHQW5. The adequate management of malnutrition,
which has been described in numerous evidence-based guidelines and expert
papers, could counterbalance these negative outcomes 6-9.
Nutritional care for patients (at risk of) malnutrition in clinical practice should
be standardized and structured, guided by the nutrition care process, which
includes malnutrition risk screening, nutritional assessment, diagnostic procedures, nutritional care plans, nutritional care, monitoring and evaluating and
documentation 10, 11. In particular, evidence-based guidelines recommend the
implementation of a malnutrition risk screening process as a crucial starting
point for the successful nutritional management of malnourished patients 7-9, 12.
7KH(XURSHDQ6RFLHW\IRU&OLQLFDO1XWULWLRQDQG0HWDEROLVP (63(1 GH¿QHV
PDOQXWULWLRQULVNVFUHHQLQJDVD³UDSLGSURFHVVSHUIRUPHGWRLGHQWLI\VXEMHFWV
DWQXWULWLRQDOULVN´WKDWVKRXOGEHFDUULHGRXWE\WUDLQHGKHDOWKSURIHVVLRQDOV
using a valid and reliable screening tool for all patients admitted to the hospital 10.
A positive malnutrition screening should result in a referral to a dietitian. The
dietitian is responsible for a nutritional assessment and a positive nutritional
assessment should lead to malnutrition diagnoses by members of several
professions (dietitian, physician, nurse) 11, 13. However, studies have shown
that not all malnourished patients are referred to a dietitian 14 and that the
documentation of the malnutrition diagnosis is rare in clinical practice 15. This
is troubling, as it is necessary to document the diagnosis and collect relevant information about the patient’s nutritional status and care to guarantee
their safety 16, 17. Incomplete documentation can reduce the quality of care
and the ability of health professionals to provide nutritional care in alternative
settings 16.
To improve nutritional practices, including the screening practice, it is necHVVDU\WRFRQGXFWVWXGLHVLQZKLFKWKHHႇHFWRIQXWULWLRQDOULVNVFUHHQLQJRQ
structures, processes and patient outcomes is examined 18, 19. These data
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could be used to increase the awareness of the problem and initiate interventions. In particular, more information about process indicators, which are
based on nursing, medical, therapeutic, or administrative actions that correlate with health outcomes, needs to be gathered. These process indicators
DUHXVHGWRPHDVXUHWKHDFWLYLWLHVSHUIRUPHGE\GLႇHUHQWKHDOWKSURIHVVLRQals who provide care, such as making a diagnosis, recommendations, or implementing treatment, or during their interactions with the patient 20. Studies
that address the impact of validated risk screening on process and outcome
indicators are still rare 21. A Cochrane systematic review conducted in 2013
UHYHDOHGWKDWHYLGHQFHIRUWKHHႇHFWRIQXWULWLRQDOVFUHHQLQJRQSURFHVVDQG
outcome indicators is currently lacking, and more studies with good methodology need to be carried out to draw clear conclusions 21.
In some countries, including Austria, only a few hospitals have implemented
validated nutritional risk screening although it is recommended in guidelines,
and valid and reliable instruments are available 14. Therefore, it is necessary to
gain a deeper understanding of the perceptions and opinions of all persons involved in the use of this screening tool 22. By collecting the opinions of healthcare professionals and stakeholders as well as data about process changes
in clinical practice, the use of malnutrition screening tools can be promoted.
Two aims are described in this study:
1. WRH[DPLQHWKHHႇHFWRIWKHXVHRIDPDOQXWULWLRQVFUHHQLQJWRRORQSURcess indicators of nutritional care and
2. to explore healthcare professionals’ perceptions and opinions regarding the use of a malnutrition screening tool.

METHODS
Research Design
A study with a mixed methods research design and a convergent parallel
design was conducted 23, 24. Quantitative and qualitative data were collected
simultaneously and assigned equal priority. In this design, quantitative and
qualitative data are handled separately during the data collection and analyses processes. It is important to combine the quantitative and qualitative data
and integrate them to interpret the results properly 23-25.
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Implementation of the malnutrition screening tool - quantitative part of
the study
To collect quantitative data, a controlled pretest-posttest study was conducted. The criteria for inclusion were that none of the hospitals used a malnutrition screening tool at the time of their enrollment in the study. Furthermore, the
hospitals participating in the study had to have similar sizes and characteristics (e.g., patients’ ages and diseases, ward specialisations). During the study,
the Graz Malnutrition Screening Tool (GMS) 26 was implemented in the internal wards of one hospital (intervention group = IG), and no screening tool was
implemented in the internal wards of the other hospital (control group = CG).
The hospital directors chose whether they would be allocated to the IC or CG
themselves because only one hospital agreed to implement the GMS. After
one month of screening (July, T1) had been conducted, the intervention group
chose whether it would continue screening or not.
7KH KHDOWKFDUH VWDႇ LQ WKH ,* DJUHHG WR VFUHHQ DOO SDWLHQWV DGPLWWHG WR WKH
wards from 1 July 2017 and on for the whole month. Data on the following
process indicators were extracted from the electronic documentation system
(patient records) after the patient’s discharge:
•
•
•

Nutritional intervention initiated by a dietitian
Diagnosis of malnutrition by a physician
Documentation of weight and height (BMI) by a nurse

The demographic data were analysed using descriptive statistics, and the associations between the groups were analysed by applying chi-squared tests,
Student’s t-tests and Kruskal-Wallis H tests. Associations between the outcome parameters and the timepoints as well as the groups were calculated by
applying chi-squared-tests. SPSS version 23 for Windows was used for the
data analysis 27.
Qualitative part of the study
To collect qualitative data, eleven semi-structured interviews were held in
the IG by a research dietitian with healthcare professionals as well as decision-makers (hospital directors), and the screening tool was used in parallel.
The researcher took a convenience sample; participation was on a voluntary
basis. Individual interviews were conducted at the respective wards in a quiet
room to avoid interruptions, in the German language and audio-recorded. The
recordings were transcribed literally to ensure that no data were lost.
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To describe and interpret the qualitative results of this study, we used the
method of qualitative content analysis 28, 29. A coding frame was developed in a
concept-driven (deductive) way. Three important topics that were derived from
WKH LQWHUYLHZ JXLGH ZHUH XVHG DV WKH PDLQ FDWHJRULHV DQG ¿YH VXEFDWHJRries were developed inductively 297ZRDXWKRUV '('6 GLVFXVVHGWKH¿QDO
FRGLQJ IUDPH DQG DGDSWHG LW HJ RYHUODSSLQJ FDWHJRULHV ZHUH VSHFL¿HG 
Subsequently, the interview material was divided into thematic coding units
VR WKDW HDFK XQLW ¿W LQWR RQH FDWHJRU\ RI WKH FRGLQJ IUDPH7KH ¿UVW DXWKRU
'( FRQGXFWHGWKH¿QDOFRGLQJDQGKDOIRIWKHPDWHULDOZDVFRGHGE\WZR
authors (DE, DS) independently to check for agreement 29. The percentage
of coding units that were assigned to the same category by both authors was
calculated. The agreement between the two researchers was 81 %, which
was interpreted as satisfactory 29.
Data were organised and analysed using MAXQDA 12 30 and presented in the
form of personal quotes from the interviewees.
Graz malnutrition screening tool (GMS)
Together with the hospital management, the researchers decided to implement the Graz Malnutrition Screening Tool (GMS), which is a valid and reliable
instrument 26. The GMS was tested for its reliability and validity. The Pearson
FRUUHODWLRQ FRHႈFLHQW IRU WKH FRUUHODWLRQ ZLWK WKH 1XWULWLRQDO 5LVN 6FUHHQLQJ
(NRS) was 0.78 and for the Mini Nutritional Assessment-short form (MNA6) )XUWKHUPRUHWKHVHQVLWLYLW\  DQGVSHFL¿FLW\  ZHUHKLJK
according to the NRS 26. These values underline the high concurrent validity of
WKHWRRO&RKHQ¶VNDSSDFRHႈFLHQWIRUWKHLQWHUUDWHUUHOLDELOLW\ZDVZKLFK
indicates that nearly perfect agreement existed between the raters 26. The
practicability of the screening tool is high because it can be incorporated into
the electronic patient record system, is user-friendly and is easy to handle 26.
7KH*06FRQVLVWHGRIWZRSDUWVWKH¿UVWSDUWFRQWDLQHGWKUHHTXHVWLRQVDQG
ZDV¿OOHGRXWE\DQXUVH %0,ZHLJKWORVVDQGQXWULWLRQDOLQWDNH $SK\VLFLDQ
completed the second part, assessing whether the patient had an underlying
disease that increased the malnutrition risk 26. Both the nurse and the physician answered the questions to complete the screening process, enabling a
score to be calculated. If a score of three or more was obtained, this was an
indication that the patient was at risk of malnutrition and in need of further
nutritional assessment 26.
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Timeline of the study
The implementation of the malnutrition screening tool was planned from March
to May 2017. Meetings with the medical and nurse hospital directors, leading
department physicians and nurses took place, during which the implementation of the GMS was discussed. Furthermore, 45-minute training sessions on
the screening tool were provided for all nurses, nurse aides and physicians.
Participation was voluntary. If healthcare professionals did not participate in
the training sessions, the colleagues informed them about the correct use of
the malnutrition screening tool. To provide support, ensuring the correct use of
WKHPDOQXWULWLRQVFUHHQLQJWRROWKHVWXG\WHDPGLVWULEXWHGOHDÀHWVDQGSRVWHUV
with information on the study in the participating wards. Opinion leaders were
DOVR LGHQWL¿HG UHSUHVHQWHG E\ RQH QXUVH DQG RQH SK\VLFLDQ DW HDFK ZDUG
These leaders were responsible for checking the screening process at regular
intervals and reminding the nurses and physicians to complete screenings,
if incomplete screenings were noted. The dietitians were involved during the
whole process.
During T0 (June), neither hospitals included in the study (IG and CG) used
any malnutrition screening tool. At T0, baseline data were collected on every
patient admitted to the hospitals (IG and CG) during June. This baseline data
included demographic information about the patients as well as data about
the three outcome variables: if a dietitian initiated a nutritional intervention, if
there was a diagnosis of malnutrition by a physician and if nurses documented
weight and height (BMI).
During T1 (July), the intervention group used the malnutrition screening tool.
From 1 July and on, the GMS was available in the electronic documentation
tool, and healthcare professionals (nurses and physicians) were encouraged
to use the malnutrition screening tool with every newly admitted patient during
the month of July. At T1, demographic data as well as data about the three
outcome variables (nutritional intervention initiated by a dietitian, diagnosis of
malnutrition by a physician, documentation of weight and height (BMI) by a
nurse) were collected again for every patient admitted to the hospitals (IG and
CG) during July. From August and on, the stakeholders and healthcare professionals at the intervention hospital decided whether they would continue
screening or not.
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During T2 (October), all quantitative measurements (demographic data and
data about the three outcome variables) from T0 and T1 were repeated to
LQYHVWLJDWHORQJWHUPHႇHFWV7KHTXDOLWDWLYHLQWHUYLHZVZHUHFRQGXFWHGRYHU
two days at the end of July.
Ethics
Ethical approval was obtained from the responsible ethics committee (29-270
ex 16/17). The hospitals participated on a voluntary basis, and all responsible persons (medical and nursing hospital directors) gave their written informed consent. The persons interviewed agreed orally to participate in the
interviews. Following the recommendations of the ethics committee, it was not
necessary to obtain the informed consent from the patients because we only
collected routine data.

RESULTS
Quantitative results
Data from all patients that were admitted to the participating internal wards in
June, July and October 2017 were included in the analysis. Table 7.1 shows
the demographic data of the patients included at each timepoint.
Table 7.1 Demographic data of the included patients per timepoint and group
Timepoint
T0

Female gender, %
Age in years,
mean
Median number of
medical diagnoses

Timepoint
T1

Female gender, %
Age in years,
mean
Median number of
medical diagnoses
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Intervention group
(n = 673)

Control group
(n = 498)

p-value

50.4 %

56.0 %

0.055

68.9

68.6

0.232

4

5

0.000

Intervention group
(n = 691)

Control group
(n = 495)

p-value

50.2 %

55.5 %

0.093

68.9

67.8

0.292

4

6

0.000
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Timepoint
T2

Female gender, %
Age in years,
mean
Median number of
medical diagnoses

Intervention group
(n = 698)

Control group
(n = 555)

p-value

51.6 %

51.7 %

0.962

70.1

68.2

0.032

5

5

0.142

In July (T1), 83.5 % of all patients admitted to the IG were screened for risk of
malnutrition. According to the results of the GMS, 27.4 % of these were at risk of
PDOQXWULWLRQ,Q2FWREHU 7 KHDOWKFDUHVWDႇFRPSOHWHGPDOQXWULWLRQVFUHHQLQJ
for 4.6 % of the admitted patients.
Associations of interventions over time
At T1, the frequency of patients receiving a nutritional intervention initiated by
DGLHWLWLDQZDVVLJQL¿FDQWO\KLJKHUFRPSDUHGWRWKHIUHTXHQF\DW7 YV
22.0 %, p = < 0.001). At T2, the percentage of patients receiving a nutritional intervention declined nearly to the initial value measured at T0.
3K\VLFLDQV GRFXPHQWHG D PDOQXWULWLRQ GLDJQRVLV LQ WKH SDWLHQW UHFRUGV VLJQL¿cantly more often at T1 than at T0 (0.9 % vs. 4.1 %, p = 0.001), and the rate
RI GRFXPHQWDWLRQ RI WKH SDWLHQWV¶ %0,V E\ QXUVHV LQFUHDVHG VLJQL¿FDQWO\ IURP
59.4 % before the intervention to 86.4 % after the intervention (p < 0.001). No
VLJQL¿FDQWGLႇHUHQFHVEHWZHHQ7DQG7ZHUHREVHUYHGIRUWKH&*$W7WKH
percentages of patients who received a nutritional intervention and were diagnosed as malnourished, as well as whose weight and height were documented
by nurses, decreased nearly to the initial values that had been measured at the
baseline (see Table 7.2).
Associations of interventions between the groups
At T0 (before the intervention), no associations were detected between the IG
and CG with respect to nutritional interventions and malnutrition diagnosis, but
associations related to the documentation of weight and height were observed.
1XUVHVLQWKH&*GRFXPHQWHGZHLJKWDQGKHLJKW  VLJQL¿FDQWO\PRUHRIWHQ
than nurses in the IG (59.4 %). One month after the implementation of the malQXWULWLRQ VFUHHQLQJ WRRO VLJQL¿FDQW GLႇHUHQFHV FRXOG EH REVHUYHG EHWZHHQ WKH
groups with respect to the outcome parameters (frequency of nutritional interventions initiated by a dietitian, frequency of diagnosis of malnutrition by a physician
and frequency of documentation of weight and height (BMI) by a nurse, in favour
of the IG (see Table 7.3).
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10.0 % vs. 7.6 %

T0 vs. T2

10.0 % vs. 8.3 %

T0 vs. T1
8.3 % vs. 7.6 %

13.4 % vs. 12.9 %

T0 vs. T2

T1 vs. T2

22.0 % vs. 12.9 %

13.4 % vs. 22.0 %

Nutritional
intervention

T1 vs. T2

T0 vs. T1

Timepoints

0.156

0.668

0.379

0.793

0.000

0.000

p-value

0.4 % vs. 1.1 %

0.4 % vs. 1.1 %

0.4 % vs. 0.4 %

0.9 % vs. 1.1 %

4.1 % vs. 1.1 %

0.9 % vs. 4.1 %

Diagnosis
malnutrition

0.293

0.208

0.995

0.639

0.001

0.000

p-value

71.1 % vs. 55.0 %

74.5 % vs. 55.0 %

71.1 % vs. 74.5 %

59.4 % vs. 44.0 %

86.4 % vs. 44.0 %

59.4 % vs. 86.4 %

Documentation
of BMI

0.000

0.000

0.220

0.000

0.000

0.000

p-value

13.4 % vs. 10.0 %

22.0 % vs. 8.3 %

12.9 % vs. 7.6 %

T0 (IG VS. CG)

T1 (IG VS. CG)

T2 (IG VS. CG)

0.002

0.000

0.08

p-value

Diagnosis
malnutrition

0.000
0.913

1.1 % vs. 1.1 %

0.314

p-value

4.1 % vs. 0.4 %

0.9 % vs. 0.4 %

IG = intervention group, CG = control group, BMI = Body Mass Index

Nutritional
intervention

Timepoints

44.0 % vs. 55.0 %

86.4 % vs. 74.5 %

59.4 % vs. 71.1 %

Documentation
of BMI

0.000

0.000

0.000

p-value

Table 7.3 Associations between the groups and the outcome indicators nutritional intervention, malnutrition diagnosis and documentation of BMI

IG = intervention group, CG = control group, BMI = Body Mass Index

CG

IG

Goup

Table 7.2 Associations between the timepoints and the outcome indicators nutritional intervention, malnutrition diagnosis and documentation of BMI
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Malnutrition screening, process indicators, perceptions
Qualitative results
Two nurses, two nursing ward managers, two dietitians, two physicians and
three decision-makers (two nurse directors and one medical director) in the IG
participated in the interviews. The interviews lasted 20 to 45 minutes. Three
main categories were developed deductively, based on the interview guide for
WKHVHPLVWUXFWXUHGLQWHUYLHZVDQG¿YHVXEFDWHJRULHVZHUHGHYHORSHGLQGXFtively from the interview material.
1.

Implementation and use of the malnutrition screening tool

2UJDQL]DWLRQDOWRSLFVDQGHႇRUWV
Members of all professions interviewed, including the decision-makers, stated
that the additional workload associated with the use of the screening tool was
low. They held the opinion that integrating the screening into the electronic
documentation system was helpful. Nurses mostly included the malnutrition
screening in their nursing assessment at the time of the patient’s admission,
which made it easier to use.
What I have noticed is that it [screening] didn’t require much extra
H௺RUWIRUXV>QXUVHV@:HOOZHVKRXOGKDYHDZHLJKWIRUHYHU\SDWLHQW
anyway, and we write it down on the [nursing] assessment form. So it
GLGQ¶WUHDOO\UHTXLUHPRUHH௺RUW« QXUVH 
Nevertheless, some interviewees indicated that nurses had to remind the phyVLFLDQVWR¿OORXWWKHPDOQXWULWLRQVFUHHQLQJIRUPZKLFKLPSHGHGLWVXVH
A topic that was repeatedly mentioned and was related to the organisation
of the screening was the limited number of dietitians. If a positive screening
result was obtained, a nutritional assessment needed to be conducted by a
dietitian. However, during this study, it was observed that this was not always
possible.
Facilitators
The interviewed nurses indicated that they felt as though their patient care
improved through the implementation of the screening. This supported the
acceptance and use of the malnutrition screening tool on the wards.
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Furthermore, interviewed persons from all professions said that the level of
awareness about the number of malnourished patients increased.
The fact that members of all healthcare professionals that are part of nutritional care had access to the malnutrition screening tool emerged as another
facilitator. This meant that they could see whether at-risk patients had been
admitted to the wards, and this led to numerous ‘automatic’ dietitian visits.
1XUVHVDQGSK\VLFLDQVSHUFHLYHGWKLVDVDKLJKO\EHQH¿FLDODVSHFW
,WJDYHXVDFHUWDLQVHQVHRIUHOLHI«WKDWWKHGLHWLWLDQYLVLWHGWKHSDtients automatically and took measures independently. You didn’t
need to worry about the dietitian referral. (physician)
The nurses and physicians expressed the impression that nutritional interventions were carried out following the screening process. Some physicians
and nurses (opinion leaders) also supported the use of the screening tool and
FKHFNHGWRVHHLILWKDGEHHQ¿OOHGRXWIRUHYHU\QHZO\DGPLWWHGSDWLHQW7KLV
greatly facilitated the use of the tool.
Barriers
The barrier to the use of the malnutrition screening tool that was most frequently mentioned by nurses was the absence of current weight and weight
loss data. The weight, height and weight loss data should be collected as part
RIWKH*06DQGWKHVHGDWDQHHGWREH¿OOHGLQWRREWDLQD¿QDOULVNVFRUH
6RPH SDWLHQWV FRXOG QRW EH ZHLJKHG GXH WR WKH ODFN RI VSHFL¿F UHVRXUFHV
(e.g., wheelchair scale) or did not know what their weight had been three
months prior to hospital admission. This was usually the case in patients who
were highly dependent on care. However, nurses often solved this problem by
calling the caregivers (e.g., in the nursing home where the patients had lived)
and requesting the information.
Another barrier mentioned by the interviewed physicians was that they did
not agree with all diagnoses listed in the screening tool as a risk diagnosis for
malnutrition.
Some nurses and physicians mentioned that they felt they received a low level
of support from the management and considered this to be a barrier to the use
of the malnutrition screening tool. One decision-maker pointed out the low at-
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tendance at the training sessions about the malnutrition screening tool (participation was voluntary) and indicated that this could have been another barrier.
2. Impact of the use of the malnutrition screening tool on clinical
practice
Impact on healthcare professionals
All interviewed professionals stated that the implementation of the malnutrition screening tool raised their awareness of malnutrition. The dietitians’ daily
work changed most radically after the implementation of the screening tool,
since they had to treat more patients who were at risk of malnutrition. The
dietitians working at the participating wards mentioned that they thought the
nurses and physicians realized there was a need for nutritional therapy, not
only for patients with diabetes or other diseases related to nutrition but also
for malnourished patients. The visibility of the need for dietitians in the hospital
settings increased. This had an impact on the dietitians’ daily work, and they
said that they felt more integrated in the daily procedures at the respective
wards.
I noticed that the dietitian was on the ward a lot more often during
the last few weeks. And it all happened so automatically. The dietitian
came and told us that she had seen that the patient was at risk of malnutrition. And it was easier for us then. (nurse)
Impact on patient care
Most of the interviewed persons indicated that they believed that the use of
the malnutrition screening tool had a positive impact on patient care.
Few healthcare professionals stated that they were unsure whether the use of
WKHVFUHHQLQJWRROLQÀXHQFHGSDWLHQWFDUH0RVWRIWKHQXUVHVDQGSK\VLFLDQV
interviewed stated that there were more nutritional interventions initiated by
the dietitians after the implementation of the tool, and more counselling sessions were conducted by the dietitians. Some nurses reported that patients
received more nutritional supplements and were given energy and protein-enriched foods more frequently. One nurse said that she felt that the dietitian
would now be involved earlier if there were a need for nutritional therapy.
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3. Future considerations regarding the malnutrition screening tool
Most of the persons interviewed stated that they wanted to continue the
screening process. One dietitian expressed the fear that she could not visit
all patients who were at risk of malnutrition due to her limited time resources.
In the interviews, the decision-makers stated that they considered the GMS to
be an important tool, but wanted to wait and see the results of the evaluation
before deciding whether to integrate it into the daily routine.

DISCUSSION
The results of the quantitative part of this study show that the use of a malnutrition screening tool improved the process quality of nutritional care, in terms
of the number of nutritional interventions, malnutrition diagnosis frequencies
and weight and height (BMI) documentation frequencies for the patients involved in the study. The results also show that, if the rate of use of the malnutrition screening tool decreased, the process quality indicators simultaneously
deteriorated. Within about 4 weeks of the implementation of the malnutrition
screening tool, the results reveal that nearly all involved professionals perceived the overall process positively. The interviewees highlighted numerous advantages of the use of the screening tool and generally perceived the
VFUHHQLQJDVDQLQWHUYHQWLRQWKDWUHTXLUHGOLWWOHHႇRUW)HZEDUULHUVZHUHLGHQWL¿HGUHJDUGLQJWKHXVHRIWKHVFUHHQLQJWRRO
Against this background, a legitimate question to ask is why the rate of screening was high one month after the implementation but fell to nearly zero three
months after the implementation of the screening tool. This observation has
also been cited in similar projects conducted in other countries. Leistra et al.
reported that the Dutch Ministry of Health introduced malnutrition screening
as a performance indicator in 2007 and, since that timepoint, screening rates
have increased continuously 31. One possible reason for the success noted
in this case may be that the implementation and use of a screening tool was
mandatory. In our study, a screening period of at least one month was agreed
upon with the decision-makers. Afterwards, the health professionals were free
to decide whether to continue or discontinue screening. The results of our
study indicate that, given the option, health professionals may not voluntarily
choose to screen patients for malnutrition. The results of the study by Leistra
et al. 31 support this assumption, in that a main enabler for completion of the

144

Malnutrition screening, process indicators, perceptions
screening in that study was that the screening was a required item in the electronic documentation system 31. Other qualitative studies have yielded similar
results. Healthcare professionals mostly agree that, if malnutrition screening
were a required item, screening rates and, accordingly, the quality of nutritional care would improve 22, 32.
:H FDQ DOVR RႇHU DQ H[SODQDWLRQ IRU WKH GHFOLQH RI WKH VFUHHQLQJ UDWH DQG
accompanied interventions three months after the implementation of the tool
by examining other organizational factors, such as the low attendance at the
training sessions or the low levels of support professionals received from the
decision-makers. The screening process may not have been assigned the
highest priority at the time, and not all healthcare professionals may have
felt that they needed to attend the training sessions. They also indicated that
they felt that they needed support from the management to fully integrate
the screening into their daily routines. These results are in accordance with
those of other studies, in which barriers to the use of malnutrition screening
tools were examined 22, 31, 33, 346XႈFLHQWFRRUGLQDWLRQHႇRUWVE\WKHKRVSLWDO
management and managerial support are extremely important factors that inÀXHQFHWKHVXFFHVVRIPDOQXWULWLRQVFUHHQLQJ22, 32, 34, 35.
The results of our study show that the engagement of individual nurses, physicians and dietitians is at least as important as the managerial engagement,
which has also been shown in other studies 31, 32. During the interviews, the
SUHVHQFH RI DFWLYH DQG HQJDJHG KHDOWKFDUH SURIHVVLRQDOV ZDV LGHQWL¿HG DV
an important facilitator. In this context, these persons could be to nominated
as ‘local opinion leaders’, who would provide reminders and facilitate nutritional screening 36, 37,QVWXGLHVWKDWKDYHGHDOWZLWKHႇHFWLYHLPSOHPHQWDWLRQ
VWUDWHJLHV WKH QRPLQDWLRQ RI RSLQLRQ OHDGHUV ZDV IRXQG WR EH DQ HႇHFWLYH
strategy to promote evidence-based practice and improve the performance of
healthcare professionals 37. This potential should be exploited to guarantee a
high screening rate and adequate nutritional care based on the nutrition care
process over the longer term.
Successful multidisciplinary cooperation has also been cited as a facilitator for
nutrition screening in the literature 22, 31, 32. The quantitative results of our study
show that the implementation of the malnutrition screening tool led to positive
LPSURYHPHQWV LQ PXOWLGLVFLSOLQDU\ FRRSHUDWLRQ7KHVH ¿QGLQJV XQGHUOLQH WKH
improved integration of dietitians on the wards, which had an impact on the
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daily patient care, as was stated by the healthcare professionals during the
interviews. This conclusion is also supported by the quantitative data collected
during this study, which show that more patients received a nutritional intervention by a dietitian. Collaboration and communication among members of
GLႇHUHQWSURIHVVLRQVVXFKDVGLHWLWLDQVQXUVHVDQGSK\VLFLDQVLVHVVHQWLDOWR
ensure successful nutritional care in hospitals 17. This statement is supported
by several guidelines and published calls to action for the management of
malnutrition in hospitals 7, 8, 17.
One additional possibility for improving and optimising nutritional care as well
DV PXOWLGLVFLSOLQDU\ FRRSHUDWLRQ LQ KRVSLWDOV ZRXOG EH WR ODXQFK D TXDOL¿HG
multidisciplinary nutrition support team. These teams may help improve the
process of malnutrition screening of hospitalized patients 38. The members of
a nutrition support team have special training and should at least include a
clinical dietitian and a physician, and ideally, a nurse and a pharmacist 38. Nutrition support teams are recommended by expert associations and, like the
XVHRIDUWL¿FLDOQXWULWLRQDQGLPSOHPHQWDWLRQRISDWLHQWVDIHW\PHDVXUHVKDYH
been shown to improve patient outcomes 39, 40.
All aspects of nutritional care need to be documented and communicated to
all members of the multidisciplinary team 41. Our quantitative data show that
the implementation of the malnutrition screening tool improved the chances
that malnutrition is properly diagnosed and patient weight and height (BMI)
are documented. These are important process indicators that allow healthcare
professionals to provide high-quality care to patients. Accurate documentation
and communication is important to code diseases properly and facilitates the
work in multidisciplinary teams 41. By completely and correctly documenting
the patient’s weight and height and conducting a malnutrition diagnosis, the
PDQDJHPHQWRIPDOQXWULWLRQPLJKWEHVLPSOL¿HGWRDFRQVLGHUDEOHH[WHQW'XUing the interviews in this study, dietitians stated that the proper documentation
of the patients’ BMIs helped them calculate the patients’ nutritional requirePHQWV DQG FUHDWH DGHTXDWH QXWULWLRQDO FDUH SODQV PRUH HDVLO\ LW VLPSOL¿HG
their work.
One strength of this study was the mixed methods research design used,
which allowed us to gain a more complete understanding of the process of
implementing and using a validated malnutrition screening tool in a hospital
setting. The use of this design allowed us to obtain quantitative data on chang-
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es in the process quality of nutritional care as well as qualitative perceptions
and opinions with regard to the use of a malnutrition screening tool. All professions involved in the nutritional management were also interviewed, which
allowed us to gain comprehensive insights into the perceptions of members
RIHDFKSURIHVVLRQ7KHUHVXOWVREWDLQHGKDYHVLJQL¿FDQWYDOXHGHVSLWHWKH
IDFWWKDWWKHZDUGVWKDWSDUWLFLSDWHGLQWKHVWXG\ZHUHRQO\IURPWZRGLႇHUHQW
hospitals, and the intervention phase was relatively short. Future studies on
malnutrition screening should, therefore, place a focus on long-term measurements. It would be of special interest to investigate the implementation of a
malnutrition screening tool not only on process indicators but also on outcome
indicators of nutritional care (e.g., on nutritional intake, weight and length of
stay). Furthermore, it would be interesting to determine whether mandatory
screening is more successful than voluntary screening by using creative and
motivational methods.

CONCLUSION
The results of this study show that the implementation of a valid and reliable
malnutrition screening tool can improve the process quality of nutritional care
in a hospital setting. Most interviewed healthcare professionals perceived the
XVHRIWKHVFUHHQLQJWRRODVEHQH¿FLDOIRUWKHSDWLHQWVWKHGDLO\FOLQLFDOSUDFtice and the quality of care. The malnutrition screening was experienced as
DQLQWHUYHQWLRQWKDWUHTXLUHGDORZLQYHVWPHQWRIHႇRUW+RZHYHUDOOSRVLWLYH
changes observed in this study are short-term changes. It is of the utmost
LPSRUWDQFHWKDWHႇRUWVDUHPDGHWRPDLQWDLQWKHVHSRVLWLYHFKDQJHVVXVWDLQably. The establishment of positive attitudes, nomination of motivated ‘opinion-leaders’ and improved support provided by the management are helpful
facilitators in this process which have the potential to support positive, longterm changes in nutritional care.
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GENERAL DISCUSSION
This chapter summarises and addresses the most important results of the
work described in this doctoral thesis. Furthermore, it introduces the applied
methods used in the individual studies and gives recommendations for clinical
practice and future research.
The overall aim of the work described in this doctoral thesis was to gain insight
into the quality of nutritional care in hospitals regarding malnutrition, and espeFLDOO\LQWRWKHHGXFDWLRQRIKHDOWKFDUHVWDႇDQGVFUHHQLQJRQPDOQXWULWLRQ)RU
this reason, the model of the quality of care established by Donabedian was
adapted, resulting in the creation of the Quality of Nutritional Care (QoNC)
model (Chapter 1). The studies described in this thesis are embedded in the
QoNC model, and each study refers to one or more factors in this model.
Figure 8.1 shows which factors of nutritional care were addressed in the individual studies and the associations investigated.

Figure 8.1 The Quality of Nutritional Care (QoNC) model with regard to malnutrition, based on
'RQDEHGLDQ¶VPRGHORITXDOLW\RIFDUH7KLV¿JXUHGHSLFWVVSHFL¿FH[DPSOHV *UHHQ ,QGLFDtors and associations that were addressed in the studies described in this doctoral thesis)
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,QVWXG\RQHWKHHGXFDWLRQRIKHDOWKFDUHVWDႇDERXWPDOQXWULWLRQZKLFKLVD
structural quality indicator, was assessed. In study two, an association between the availability of guidelines (structure) and the use of a malnutrition
screening tool (process) could be shown. Furthermore, an association beWZHHQGLႇHUHQWSURFHVVTXDOLW\LQGLFDWRUVZDVGHPRQVWUDWHG XVHRIDVFUHHQing tool and use of interventions) as well as the association of the use of a
screening tool (process) and the prevalence of malnutrition (outcome).
7KH¿QGLQJVRIVWXG\WKUHHUHYHDOHGWKHSRVLWLYHHႇHFWRIWKHXVHRIDPDOQXtrition screening tool (process) on knowledge, attitudes (structure) and perceived practices (process). In study four, the impact of using a malnutrition
VFUHHQLQJWRRO SURFHVV RQGLႇHUHQWSURFHVVLQGLFDWRUVVXFKDVWKHGLDJQRVLV
of malnutrition, documentation of weight and height and an intervention by a
dietitian, was shown. Moreover, the study revealed a positive impact of the
XVHRIDVFUHHQLQJWRRO SURFHVV RQDWWLWXGHVRIWKHVWDႇ VWUXFWXUH 
Summary of the main results
Study 1, part A
7KHDLPRIWKH¿UVWVWXG\SDUW$ZDVWRGHWHUPLQHWKHSURYLVLRQVDQGFRQWHQW
of nutrition education and, particularly, education about malnutrition in older
adults in the basic education of nurses throughout Europe. Representatives
from 131 out of 926 (14.2 %) educational institutions in 26 European countries
completed the online-questionnaire, and this data could, therefore, be included in the analysis. The results show that 86.3 % of the participating educational institutions included courses on nutrition in their curricula of the nurse
education programs. 73.7 % of the institutions addressed the topic of malnutrition in older adults as part of the curriculum. Frequently included topics were
causes (67.2 %) or consequences (68.7 %) of malnutrition. Some contents,
such as multi-professional nutrition support (28.2 %), responsibilities of various professions within nutritional care (35.1 %) and certain interventions (e.g.
PHWKRGVIRUIRRGIRUWL¿FDWLRQ DVZHOODVWKHLUPRQLWRULQJDQGHYDOXDtion (46.6 %), were not frequently taught.
Study 1, part B
,QWKH¿UVWVWXG\SDUW%WKHSURYLVLRQVDQGFRQWHQWRIQXWULWLRQHGXFDWLRQDQG
education about malnutrition in older adults in formal medical educational pro-
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grams in Europe were assessed. Data extracted from completed questionnaires received from 26 out of 310 institutions from twelve European countries
FRXOGEHLQFOXGHGLQWKH¿QDODQDO\VLVRIWKHPHGLFDOHGXFDWLRQLQVWLtutions integrated nutrition education in their curricula. The courses were not
mandatory in 40.0 % of the institutions that provided nutrition education. In
50.0 % of the institutions, education on malnutrition in older adults was provided. The topics taught most frequently in the institutions were similar to those
included in the nurses’ curricula and, in particular, basic knowledge such as
WKHFDXVHV  DQGFRQVHTXHQFHV  RIPDOQXWULWLRQ6SHFL¿FLQterventions and multidisciplinary cooperation were rarely included.
Study 2
Study two was carried out to evaluate the association between quality indicators on several levels (structure, process, outcome) with regard to nutritional
care and screening in hospitals. In this cross-sectional, multicentre study, 53
hospitals with 340 wards and a total of 5255 patients participated. 38.6 %
of the wards surveyed used validated screening tools as part of a standard
procedure during admission. The nutritional status of 74.5 % of the patients
was screened during admission, but a validated screening tool was used in
only 21.2 % of the patients. More commonly used parameters were the clinical
YLHZRIWKHQXUVHVDQGWKHSDWLHQWV¶ZHLJKW7KH¿QGLQJVVKRZHGWKDWKRVSLWDOVWKDWXVHGPDOQXWULWLRQJXLGHOLQHVDOVRXVHGVLJQL¿FDQWO\PRUHRIWHQDYDOidated screening tool. Wards that embedded a validated malnutrition screenLQJ WRRO LQ WKHLU GDLO\ ZRUN SURYLGHG VLJQL¿FDQWO\ PRUH LQWHUYHQWLRQV WR WKHLU
patients. They referred the patients to a dietitian, provided energy-enriched
snacks or consistency-adjusted food/drinks, monitored the nutritional intake
DQGDGMXVWHGWKHPHDODPELDQFHPRUHIUHTXHQWO\6LJQL¿FDQWGLႇHUHQFHVZHUH
also found between wards with and without validated screening tools with
regard to malnutrition prevalence, which means that wards with a malnutrition
screening tool had lower numbers of patients with malnutrition.
Study 3
6WXG\ WKUHH SODFHG D IRFXV RQ WKH HYDOXDWLRQ RI WKH HႇHFW RI WKH XVH RI D
valid and reliable malnutrition screening tool on the knowledge, attitudes and
self-perceived practices of nurses, nurses’ aides and physicians. Two hospitals were included in the study. One hospital implemented the validated Graz
Malnutrition Screening Tool (GMS) on the internal wards (intervention group).
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The other hospital was assigned to the control group and received no interventions. The results of this study showed that the use of a malnutrition
VFUHHQLQJ WRRO OHG WR D VLJQL¿FDQW LPSURYHPHQW LQ NQRZOHGJH DWWLWXGHV DQG
SHUFHLYHGSUDFWLFHVRIWKHKHDOWKFDUHVWDႇ QXUVHVQXUVHV¶DLGHVDQGSK\VLcians) in the intervention group, but not in the control group, after one month
of screening using the GMS. The greatest improvements were achieved with
UHJDUGWRSHUFHLYHGSUDFWLFHVRIWKHKHDOWKFDUHVWDႇ,QWKHVXEVFDOHIRUSHUFHLYHGSUDFWLFHVIRXURXWRIVHYHQLWHPVLPSURYHGVLJQL¿FDQWO\
Study 4
The fourth study was a mixed methods study and was conducted to assess
1) the impact of the use of a valid and reliable malnutrition screening tool
on process indicators and 2) the healthcare professionals’ perceptions and
opinions with regard to the use of the screening tool. A pretest-posttest study
was conducted for the quantitative part of the study, and semi-structured interviews using content analysis were conducted for the qualitative part. The
results of the quantitative part showed that the use of a malnutrition screening
WRROVLJQL¿FDQWO\LPSURYHGSURFHVVTXDOLW\LQGLFDWRUVRIQXWULWLRQDOFDUHQDPHly, the number of nutritional interventions initiated by a dietitian, the frequency
of malnutrition diagnosis by physicians and the frequency of documentation
of weight and height (BMI) by nurses. The results also showed that if the
screening rate decreased, the process quality indicators simultaneously decreased. The results of the qualitative part of this study revealed that nearly
all involved professionals perceived the overall process positively within four
weeks of the use of the screening tool. The interviewees highlighted that the
study increased their awareness of the problem of malnutrition, improved the
PXOWLGLVFLSOLQDU\FRRSHUDWLRQDQGSRVLWLYHO\DႇHFWHGWKHTXDOLW\RISDWLHQWFDUH
)HZEDUULHUVHJGLႈFXOWLHVPHDVXULQJWKHZHLJKWDQGKHLJKWRIWKHSDWLHQWV
ZKLFKLVDPDQGDWRU\LWHPLQWKHVFUHHQLQJWRROZHUHLGHQWL¿HGZLWKUHJDUGWR
the use of the tool.
Discussion of the main results
Education of European nurses and medical doctors on the topic of nutrition
and malnutrition in older adults
Several studies have showed that a lack of education and knowledge represents a major barrier to providing adequate nutritional care for malnourished
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people 1-3. In study 1, about 30 % of the nursing education programs and
about 50 % of the medical education programs in Europe did not address the
topic of malnutrition in older adults in their curricula. These results are similar
to those of a recent ESPEN survey in which 30 % of the participating medical
education centres did not include the content of clinical nutrition (including
malnutrition) in their curricula 4. This means that a high percentage of nurses
and physicians are not prepared for treating malnourished patients when they
start their clinical work.
In particular, the results of study one (part A and part B) showed that the
topic of multidisciplinary cooperation with regard to malnutrition is a neglected topic in the education of nurses and physicians. Only a low number of
the institutions included multidisciplinary cooperation or the responsibilities
of various professions regarding malnutrition management in their curricula.
+RZHYHU FRRSHUDWLRQ EHWZHHQ GLႇHUHQW KHDOWKFDUH SURIHVVLRQDOV LV DQ LPportant factor for the success of nutritional care for malnourished patients 5.
7KHUHIRUH WKH DVVLJQPHQW RI UHVSRQVLELOLWLHV WR WKH GLႇHUHQW SURIHVVLRQV LV
important 5,WLVNQRZQWKDWKHDOWKFDUHVWDႇODFNVDQDZDUHQHVVRIERWKWKH
roles and activities of other professions and their own responsibilities 2, 5, 6.
Experts recommend that the roles of each profession involved in nutritional
care, and especially of the core team of dietitians, nurses and physicians, be
determined, described and communicated throughout the hospitals 6, e.g., in
LQVWLWXWLRQVSHFL¿FJXLGHOLQHVRUSURFHVVGHVFULSWLRQVWKDWDUHDYDLODEOHWRDOO
VWDႇPHPEHUV7KLVPD\HQKDQFHLQWHUGLVFLSOLQDU\FRPPXQLFDWLRQDQGFRRSeration 5, 6.
Regarding the topics taught at European nursing and medical institutions, the
results of study one show that several evidence-based interventions are infrequently included. While dietitians have the responsibility to develop nutritional care plans, including evidence-based interventions, the implementation
of these interventions requires the involvement and, therefore, the knowledge
of nurses 7. Physicians, on the other hand, are responsible for providing leadership in terms of increasing the acceptance of nutrition care as an essential
part of patient care 5. They may empower dietitians to lead nutritional care in
the multi-professional team and, therefore, have to be aware of the evidence
UHJDUGLQJWKHLPSDFWRIPDOQXWULWLRQDQGWKHHႇHFWLYHQHVVRIQXWULWLRQLQWHUYHQtions. Furthermore, if nurses and physicians do not have knowledge about the
impacts of nutritional interventions, they may not refer patients to a dietitian 5.
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Current state of the quality of nutritional care in Austrian hospitals
The results of study two demonstrated that there is a considerable potential
for improving the quality of nutritional care in Austrian hospitals. 45 % of the
participating hospitals had an evidence-based guideline for malnutrition. Only
RQH¿IWKRIWKHSDWLHQWVDGPLWWHGWRWKHKRVSLWDOZHUHVFUHHQHGIRUPDOQXWULWLRQ
with a valid and reliable screening tool. Instead of a validated screening tool,
nurses mostly used indicators such as the nurses’ clinical view, patient’s current weight and patient’s BMI, which are not valid and reliable indicators 8-10.
7KH¿QGLQJVRIRXUVWXG\DOVRVKRZHGWKDWWKHXVHRIDYDOLGDWHGVFUHHQLQJ
tool, as part of a standard procedure during patient admission, is associated
with an increased rate of dietitian referrals and the use of nutritional intervenWLRQV6LPLODU¿QGLQJVKDYHEHHQUHSRUWHGE\RWKHUVWXGLHV11, 12. In a controlled
LQWHUYHQWLRQ WULDO WKH DXWKRUV VKRZHG WKDW KHDOWKFDUH VWDႇ UHIHUUHG SDWLHQWV
ZKRUHFHLYHGPDOQXWULWLRQVFUHHQLQJVLJQL¿FDQWO\PRUHRIWHQWRDGLHWLWLDQIRU
further assessment and treatment than patients in the control group, who
were not routinely screened for malnutrition 12. These results strongly suggest
that routinely performed malnutrition screening is a crucial starting point for
providing adequate nutritional care.
Another reason for the low screening rate observed is that screening is not
mandatory in Austria. In other countries, such as The Netherlands, United
Kingdom and the United States, hospitals are obligated to conduct nutritional
screening using validated screening tools 11, 13, 14)RUH[DPSOHVWDႇLQKRVpitals in the United States must complete malnutrition screening within 24
hours of patient admission to receive accreditation by the Joint Accreditation
of Health Organisations 14, 15. These best-practice examples in other countries
demonstrate that political support from representatives of the national health
care system as well as support from stakeholders play major roles in the realisation of adequate nutritional care in hospitals.
(௺HFWRIPDOQXWULWLRQVFUHHQLQJRQNQRZOHGJHDWWLWXGHVDQGSHUFHLYHG
practices
The third study described in this thesis showed that the implementation of a
malnutrition screening tool leads to an improvement in knowledge, attitudes
and perceived practices (KAP) of nurses and physicians working in hospitals after one month in a prospective manner. For this study, a questionnaire,
ZKLFKZDVVSHFL¿FDOO\GHYHORSHGWRDVVHVVWKH.$3ZLWKUHJDUGWRKRVSLWDO
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PDOQXWULWLRQRIGLႇHUHQWKHDOWKFDUHVWDႇZDVXVHGDQGWUDQVODWHGLQWRWKH*HUman language 16. The results of another study using this questionnaire are in
line with the results of study three. Laur et al. showed that the implementation of an integrated nutrition pathway for acute care – including malnutrition
VFUHHQLQJDVVHVVPHQWDQGLQWHUYHQWLRQV±OHGWRDVLJQL¿FDQWLPSURYHPHQWLQ
the KAP score after one year 17)XUWKHUPRUHWKH¿QGLQJVVKRZWKDWKHDOWKFDUHVWDႇZKRIHOWLQYROYHGLQWKHLPSOHPHQWDWLRQSURFHVVKDGHYHQKLJKHU
KAP scores than those who did not feel involved 17.
7KHDWWLWXGHVRIWKHKHDOWKFDUHVWDႇLPSURYHGWKHPRVWZLWKUHJDUGWRWKHDSSOLFDWLRQRIDVFUHHQLQJWRRO7KLVLVDQLPSRUWDQW¿QGLQJDVVWXGLHVKDYHVKRZQ
that nurses often have negative attitudes about the use of the screening tool
DQGWKLQNLWVXVHZRXOGQRWEHEHQH¿FLDO7KHVHVWXGLHVKDYHDOVRVKRZQWKDW
nurses assume they know when a patient requires further nutritional interventions, on the basis of their clinical expertise and, therefore, assume that
standardised screening is not necessary 2, 32XU¿QGLQJVLQGLFDWHWKDWFRPLQJ
in contact with malnutrition screening increases the nurses’ awareness regarding the topic and helps them develop a more positive attitude towards the
topic of malnutrition screening.
The results of study three indicate that the perceived practices of the healthFDUHVWDႇDOVRLPSURYHG7KHVWXG\RI/DXUHWDOGHPRQVWUDWHGVLPLODUUHVXOWV
after implementing an integrated nutrition pathway 17. Our results pointed out
that, after the implementation of the malnutrition screening tool, the healthcare
VWDႇHQFRXUDJHGWKHSDWLHQWVWRHDWPRUHIUHTXHQWO\DQGDVVLVWHGWKHPLIWKH\
needed help. They also frequently encouraged the families to bring food from
home, checked the patients during the meals to see how well they were eating
and altered their scheduled tasks to avoid interrupting the patients during their
PHDOV7KHVHUHVXOWVLQGLFDWHWKDWWKHDZDUHQHVVOHYHORIWKHKHDOWKFDUHVWDႇ
increased, resulting in better nutritional practices and more frequently conducted interventions, by following the process of implementing a malnutrition
screening tool.
Impact of malnutrition screening on quality of care
In study fourWKHSUDFWLFHVRIKHDOWKFDUHVWDႇZHUHPHDVXUHGREMHFWLYHO\E\
FROOHFWLQJGDWDIURPH[LVWLQJSDWLHQWUHFRUGV7KHUHVXOWVRIWKLVVWXG\FRQ¿UPHG
that the use of a malnutrition screening tool improved the process quality of
nutritional care, with respect to the number of nutritional interventions, malnu-
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trition diagnosis frequencies of and weight and height (BMI) documentation
frequencies for the patients involved in the study. However, the improvements
in the quality of nutritional care through the use of a malnutrition screening
tool were only observed in the time period during which the screening tool was
used regularly. If the screening rate decreased, the process quality indicators
simultaneously decreased. This highlights the fact that the sustainable use of
a malnutrition screening is a decisive factor in the provision of good quality
nutritional care.
7KHEHQH¿WVRIPDOQXWULWLRQVFUHHQLQJRQWKHTXDOLW\RIFDUHKDYHDOVREHHQ
cited in similar projects conducted in other countries 11, 18, 19. Leistra et al. reported that the Dutch Ministry of Health already introduced malnutrition screening
as a performance indicator in 2007. Since that timepoint, screening rates have
increased continuously 11. One possible reason for the long-term success noted in this case may be that the implementation and use of a screening tool
was made mandatory. In our study, a screening period of at least one month
was agreed upon with the decision-makers. Afterwards, the health professionals were free to decide whether to continue or discontinue screening.
The results of study four indicate that, given the option, health professionals
PD\QRWYROXQWDULO\FKRRVHWRVFUHHQSDWLHQWVIRUPDOQXWULWLRQ6WXG\¿QGLQJV
by Leistra et al. 11FRQ¿UPWKLVLQWKDWDPDLQHQDEOHUIRUFRPSOHWLQJVFUHHQLQJ
was the fact that the screening was a required item in the electronic documentation system 11. Other qualitative studies have yielded similar results.
Healthcare professionals mostly agree that, if malnutrition screening were a
required item, screening rates and, accordingly, the quality of nutritional care
would improve 2, 20.
In study four, the implementation of the malnutrition screening tool led to
positive improvements in multidisciplinary cooperation. The results show
that a higher percentage of patients received a referral to a dietitian when a
screening tool was used. An improvement in multidisciplinary cooperation was
also supported by the qualitative data collected in this study. The healthcare
professionals perceived an improved integration of dietitians on the wards,
which had a positive impact on the daily patient care. Taking into account
the results of study one, which revealed that multidisciplinary cooperation is
rarely included in nursing/medical education, multidisciplinary management
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should be given great attention when discussing the quality of nutritional care
in hospitals 21-27.
3HUFHSWLRQVRIKHDOWKFDUHVWD௺UHJDUGLQJXVHRIPDOQXWULWLRQVFUHHQLQJ
The results of the qualitative part of study four revealed that nearly all interviewed healthcare professionals perceived the overall process of the implementation of a malnutrition screening tool positively. The interviewees highlighted numerous advantages of the use of the screening tool and generally
SHUFHLYHGWKHVFUHHQLQJDVDQLQWHUYHQWLRQWKDWUHTXLUHGOLWWOHHႇRUW)HZEDUULHUVZHUHLGHQWL¿HGZLWKUHJDUGWRWKHXVHRIWKHVFUHHQLQJWRRODQGWKHVH
LQFOXGHGGLႈFXOWLHVPHDVXULQJWKHZHLJKWDQGKHLJKWRIWKHSDWLHQWVFULWLFLVP
of physicians about the screening tool, or low levels of active support from the
management.
The interviewees stated that the organisational factors were crucial the use of
the malnutrition screening tool. Especially support from the decision-makers
and the management were mentioned as key to use the screening tool. If
KHDOWKFDUHVWDႇUHFHLYHGDQRUGHUWRXVHWKHVFUHHQLQJWRRODQGUHFRJQLWLRQ
that they were contributing to an improvement in the quality of nutritional care,
it was easier for them to fully integrate screening into their daily routines. This
result is in accordance with those of other studies in which barriers to the
use of malnutrition screening tools were examined 2, 3, 11, 20. In many studies,
KHDOWKFDUH VWDႇ KDYH H[SUHVVHG WKH IHHOLQJ WKDW VXႈFLHQW VXSSRUW IURP WKH
KRVSLWDOPDQDJHPHQWDQGPDQDJHPHQWLVDQLPSRUWDQWIDFWRUWKDWLQÀXHQFHV
the success of malnutrition screening 1, 2, 20, 28.
In addition to the management, the commitment of individual nurses, physiFLDQV DQG GLHWLWLDQV ZDV LGHQWL¿HG DV DQ LPSRUWDQW IDFWRU IRU VXFFHVV 7KLV
KDVEHHQFRQ¿UPHGE\RWKHUVWXGLHV 11, 28. One study, for example, asked for
enablers for optimal malnutrition screening and revealed that the engagement
of nurses and specialists is one important facilitator for conducting malnutrition screening 11. In this context, these persons could be nominated as ‘local
opinion leaders’ 29, 30,QVWXGLHVWKDWKDYHGHDOWZLWKHႇHFWLYHLPSOHPHQWDWLRQ
VWUDWHJLHV WKH QRPLQDWLRQ RI RSLQLRQ OHDGHUV ZDV IRXQG WR EH DQ HႇHFWLYH
way of promoting evidence-based practice and improving the performance of
healthcare professionals 29. This potential should be used to facilitate malnutrition screening and provide adequate nutritional care for hospitalized patients.
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0HWKRGRORJLFDOUHÀHFWLRQ
7KLVFKDSWHULQFOXGHVDFULWLFDOUHÀHFWLRQRQWKHPHWKRGVXVHGLQWKHLQGLYLGXDO
studies included in this doctoral thesis. The strengths of the studies are highlighted, and limitations that have to be taken into account when interpreting
the data are presented.
Study one was a cross sectional study conducted in all European countries
using an online-survey. As it is known from the literature that online-surveys
often achieve low response rates 31, many interventions were undertaken to
increase the response rate in the online-survey, e.g., sending two reminders
DQGFRRSHUDWLQJZLWKFRXQWU\VSHFL¿FDVVRFLDWLRQV'HVSLWHWKHJUHDWHႇRUWV
that were taken, response rates of 14.2 % for the nursing education institutions and 8.4 % for the medical education institutions were achieved. These
rather low rates did not allow us to draw general conclusions about all European institutions. In addition, the amount of nutrition education may have
been overestimated, because we assumed that institutions with an interest
LQ QXWULWLRQ HGXFDWLRQ SDUWLFLSDWHG LQ WKH VXUYH\ 3HUVRQV ZKR ¿OOHG RXW WKH
RQOLQHVXUYH\PD\KDYHQRWNQRZQVSHFL¿FGHWDLOVDERXWWKHFRQWHQWRIWKH
QXWULWLRQHGXFDWLRQFRXUVHVRႇHUHGE\WKHLQVWLWXWLRQVDQGWKLVPD\KDYHLQÀXenced their answers and the results. A response bias is possible because the
online-survey was presented in the English language, which might have been
a barrier for participation. However, the online-survey was conducted across
all European countries, which allows the results to provide a broad picture
of the education of healthcare professionals. Furthermore, it is one of few
studies that evaluated the provision and content of education of nurses and
SK\VLFLDQVRQQXWULWLRQ,QSDUWLFXODUWKLVVWXG\SURYLGHVRQHRIWKH¿UVWSLHFHV
of information about the education of nurses and physicians on malnutrition
and malnutrition screening in older adults.
In study two, a secondary data analysis was conducted of data collected from
53 Austrian hospitals and 5255 patients of all age groups. A potential limitation
encountered in this study was that the need to receive written informed consent of all patients could have led to the patient’s refusal if the patient’s health
was too poor for participation. Exactly these patients, however, were assumed
to be at a high risk of malnutrition and, therefore, potentially the most interesting. The cross-sectional design of the present study did not allow us to make
conclusions with regard to causalities. The major strength of the study was
the large sample size, which provided us with comprehensive insights into the
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quality of nutritional care as well as into associations of structure, process and
outcome parameters of nutritional care in hospitals.
Study three used a pretest-posttest design. One limitation of the study was
that it was not possible to randomise the participants either to the control or
the intervention group, because the malnutrition screening tool was implemented in entire wards. The two participating hospitals could choose whether
they wanted to represent the intervention or the control group, which can indicate a selection bias. Furthermore, the questionnaire used in the study for
data collection was a subjective measurement method. The questions were
answered by the participants themselves and, therefore, self-perceived. This
is especially relevant with reference to the nutritional practices, since these
are self-perceived nutritional practices and not objectively-observed practices. The prospective pretest-posttest design and the inclusion of a non-equivalent control group were the major strengths of this study. The pretest-posttest
design is considered as a strong design 32. The intervention and control group
had similar baseline characteristics; therefore, we concluded that the preWHVWSRVWWHVWGLႇHUHQFHVZHUHWKHUHVXOWRIWKHLPSOHPHQWDWLRQRIWKHPDOQXWULtion screening tool. In addition, a high percentage (70.6 %) of the participating
KHDOWKFDUH VWDႇ ZKR SDUWLFLSDWHG LQ WKH VWXG\ ¿OOHG RXW WKH TXHVWLRQQDLUH DW
both measurement time points (T0 and T1). This made it possible to analyse
paired responses, which strengthens the results of the study.
In study four, a mixed-methods design was chosen. The wards that particiSDWHGLQWKHVWXG\ZHUHRQO\IURPWZRGLႇHUHQWKRVSLWDOVZKLFKNHSWXVIURP
broadly generalising the results. The relatively short intervention phase may
mean that long-term improvements could not be achieved. Moreover, we did
not assess whether the positive changes in process quality of nutritional care
led to improved patient outcomes. The strength of this study was the mixed
methods research design used, which allowed us to gain a more complete understanding of the process of implementing and using a validated malnutrition
screening tool in a hospital setting. The inclusion of various professions in the
LQWHUYLHZVJDYHXVFRPSUHKHQVLYHLQVLJKWVLQWRWKHGLႇHUHQWSHUFHSWLRQV'DWD
was collected at three time points, which allowed us not only to obtain shortterm results but also draw long-term conclusions after three months.
Standardised data collection processes were applied in all four studies conGXFWHGDVSDUWRIWKLVGRFWRUDOWKHVLVZRUN7RPHDVXUHWKHGLႇHUHQWGLPHQ-
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sions of the quality of nutritional care in study two, the standardised and
tested questionnaire of the international LPZ project was used 33. This uniform
way of measuring the quality of care is important to enable comparison of the
results with those from other institutions, settings, or countries. This questionnaire covered items of structural, process and outcome level and provided us
ZLWKDFRPSOHWHSLFWXUHRIWKHTXDOLW\RIQXWULWLRQDOFDUHRQGLႇHUHQWOHYHOV 33.
Furthermore, the use of a valid and reliable questionnaire for data collection
DERXWNQRZOHGJHDWWLWXGHVDQGSHUFHLYHGSUDFWLFHV .$3 RIKHDOWKFDUHVWDႇ
improved the overall data quality of study three. However, at the time we conducted study 3, there was only one study available that tested this KAP questionnaire 16. Further studies would be necessary to evaluate the psychometric
properties as well as appropriateness of the single items on the questionnaire
to increase the acceptance of the tool.
In study three and study four, the Graz Malnutrition Screening Tool (GMS)
was used and implemented in one hospital. The GMS is an Austrian malnutrition screening tool that is based on the Nutritional Risk Screening (NRS), and
LWZDVGHYHORSHGE\H[SHUWVLQWKH¿HOG,WLVSV\FKRPHWULFDOO\WHVWHGZLWKDSpropriate criterion-related validity and excellent inter-rater reliability 34, 35. The
GMS is a well-known and frequently used tool in Austria 34. However, expert
associations such as ESPEN recommend malnutrition screening tools that
are internationally more common, e.g., the NRS for acute care. Despite the
recommendations of ESPEN, we decided to use the local GMS in our studies
to improve its acceptability among the healthcare professionals. Furthermore,
it was easier to implement the GMS into the electronic documentation tool
because this had already been done in another hospital in the respective hospital association in Austria.
Face-to-face interviews, which we used in study four, are an appropriate
instrument for exploring opinions and perceptions of people 36. We conductHGWKHVHLQWHUYLHZVZLWKPHPEHUVRIGLႇHUHQWKHDOWKFDUHSURIHVVLRQDOVZKR
have to deal with the topic of malnutrition in their daily clinical practice (dietitians, nurses, physicians) as well as with stakeholders. This strengthened the
UHVXOWVRIWKHVWXG\VLQFHLWRႇHUHGLQVLJKWLQWRGLႇHUHQWYLHZVDQGSHUVSHFtives about malnutrition screening. The qualitative results of the interviews
support the quantitative results.
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RECOMMENDATIONS FOR FUTURE RESEARCH
Based on the results of the studies conducted as part of this doctoral thesis work, some recommendations should be taken into account by future researchers.
Develop and evaluate innovative education tools
This research revealed that education on malnutrition is rarely provided in the
basic educational programmes of nurses and physicians. Therefore, I recommend developing high-quality and comprehensive education tools or adapting
H[LVWLQJFRXUVHVWKDWDUHDOUHDG\LQFOXGHGLQWKHHGXFDWLRQRIKHDOWKFDUHVWDႇ
These courses should include at least the topic of malnutrition screening, evidence-based interventions for prevention and treatment of malnutrition and
multidisciplinary cooperation. These educational tools should be innovative
and may be online-education tools such as Massive Open Online Courses
(MOOCs), which can reach as many persons as possible. Furthermore, it
ZRXOGEHRIJUHDWLQWHUHVWWRFRQGXFWDQDO\VHVRQWKHHႇHFWLYHQHVVRIHGXFDWLRQDOLQWHUYHQWLRQVLQWKHHGXFDWLRQDQGFOLQLFDOSUDFWLFHRIKHDOWKFDUHVWDႇ
regarding malnutrition and malnutrition screening.
,QYHVWLJDWHORQJWHUPHႇHFWVRIPDOQXWULWLRQVFUHHQLQJ
During this research, an association of using a malnutrition screening tool
DQGJRRGQXWULWLRQDOSUDFWLFHZDVLGHQWL¿HGLQDFURVVVHFWLRQDODVZHOODVLQD
prospective pretest-posttest study. However, the intervention phase was relatively short. Future studies on malnutrition screening should investigate the
ORQJWHUPHႇHFWVRIXVLQJDPDOQXWULWLRQVFUHHQLQJWRROLQGLႇHUHQWVHWWLQJV$
special focus should be placed on the sustainability of the results. Studies that
address not only process indicators or knowledge, attitudes and perceived
practices but also patient outcomes (e.g. on nutritional intake, weight or length
of stay) would be of great interest.
)RFXVRQVXSSRUWLQJPDOQXWULWLRQVFUHHQLQJLQGLႇHUHQWVHWWLQJV
Several clinical guidelines and expert consensus papers exist on the management of malnutrition. Nevertheless, the studies included in this doctoral
thesis as well as other publications show that, at least in some countries, a
research-practice gap exists. Therefore, I recommend conducting studies that
focus on interventions, which may improve the screening rates as well as
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good nutritional care (e.g. make screening mandatory, educational interventions, launching multidisciplinary teams). These studies could provide arguments for stakeholders to support structured, evidence-based nutritional care
in hospitals.

RECOMMENDATIONS FOR CLINICAL PRACTICE
Make screening mandatory
To facilitate good nutritional care in hospitals, malnutrition screening is crucial. One way to improve screening practice would be to make it mandatory.
The hospital management may initiate this process. Another possibility is to
make screening obligatory at the national level. Examples from other countries show that this substantially contributes to high screening rates and, thus,
to more interventions for malnourished patients.
Facilitate malnutrition screening
$VSDUWRIWKLVWKHVLVZRUNSUDFWLFDELOLW\ZDVLGHQWL¿HGDVRQHLPSRUWDQWIDFWRU
for the use of a malnutrition screening tool. To facilitate malnutrition screening,
I recommend integrating the malnutrition screening tool into the electronic
documentation systems. Additionally, it should be part of the daily routines to
minimize additional workload (e.g. conduct the malnutrition screening within the nursing assessment upon the patient’s admission). The nomination of
opinion leaders that are responsible for the topic of malnutrition screening may
DOVREHDQHႇHFWLYHIDFLOLWDWRU3URYLGLQJHGXFDWLRQRQPDOQXWULWLRQVFUHHQLQJ
may further support its use as well as support the clear assignment of responsibilities, the development of in-house guidelines, or encourage the support of
the hospital management.
Use valid and reliable malnutrition screening tools
In clinical practice, the screening of the patient’s nutritional status is often
done with invalid and unreliable indicators, e.g., clinical view of healthcare
VWDႇ ZHLJKW RU %0, , VWURQJO\ UHFRPPHQG XVLQJ D YDOLG DQG UHOLDEOH PDOQXWULWLRQVFUHHQLQJWRROLQDOOVHWWLQJV,GRQRWUHFRPPHQGRQHVSHFL¿FPDOnutrition screening tool, since several screening tools exist; all countries and
institutions have preferred screening tools. So long as the screening tool is
psychometrically tested and shows good validity, reliability and practicability, it
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VKRXOGEHDFFHSWDEOH)XUWKHUPRUH,UHFRPPHQGUHVFUHHQLQJDWGH¿QHGWLPH
intervals to evaluate the nutritional status of the patients and guarantee the
provision of sustainable nutritional care.
Diagnose and document malnutrition and malnutrition indicators
The diagnosis of malnutrition in the patient records is necessary to guarantee
adequate and sustainable nutritional care. The documentation is important,
especially if patients are transferred to another ward or setting, since incomplete documentation can reduce the quality of care and the sustainability of
nutritional interventions. Since malnutrition is a topic that requires multidisciplinary cooperation, I recommend the diagnosis of malnutrition by members
of all professions (nutrition diagnosis by dietitians, medical diagnosis by physicians and nursing diagnosis by nurses). Furthermore, the documentation of
malnutrition indicators, such as weight, height and weight loss history, is of
utmost importance. Within the studies included in this doctoral thesis, proper
documentation was shown to simplify the interdisciplinary management. Dietitians, for example, can calculate the patients’ nutritional requirements and
create adequate nutritional care plans more easily if proper documentation
was available.
Use further education to improve nutritional awareness and knowledge
+HDOWKFDUH VWDႇ VKRXOG EH HQFRXUDJHG WR DWWHQG IXUWKHU HGXFDWLRQ FRXUVHV
on malnutrition. Since the extent and content of education on malnutrition in
the basic education of nurses and physicians is limited, they should educate
WKHPVHOYHVLQGHSHQGHQWO\)RUWKLVSXUSRVHKHDOWKFDUHVWDႇVKRXOGFKRRVH
KLJKTXDOLW\ HGXFDWLRQ FRXUVHV SURYLGHG E\ RႈFLDO HGXFDWLRQDO LQVWLWXWLRQV
(e.g. universities).
,QFOXGHQXWULWLRQSURIHVVLRQDOVLQWRWKHHGXFDWLRQRIKHDOWKFDUHVWDႇ
In nursing education institutions, our studies showed that the topic of nutrition
and malnutrition was mainly taught by nurses, and in medical education institutions, by physicians. I recommend including nutrition professionals, such as
GLHWLWLDQVLQWKHHGXFDWLRQSURJUDPPHSURYLGHGIRUKHDOWKFDUHVWDႇLQFORVH
FRRSHUDWLRQ ZLWK PHPEHUV RI PXOWLSURIHVVLRQDO WHDPV WR SURYLGH GLႇHUHQW
SHUVSHFWLYHVRQWKHSUREOHP,QWHJUDWLQJGLႇHUHQWSURIHVVLRQVWKDWDUHSUHVHQW
in clinical practice may already strengthen positive attitudes towards multidis-
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ciplinary cooperation during the period of basic education. Furthermore, this
LQWHJUDWLRQKDVWKHSRWHQWLDOWRUDLVHDZDUHQHVVDERXWWKHUROHVRIWKHGLႇHUHQW
professions in nutritional care in clinical practice.
Participate in measurements of quality of nutritional care
Quality measurements are important instruments for improving clinical practice. The evaluation of the quality of nutritional care in institution provides insights into the prevalence of malnutrition and nutritional practice and gives
great opportunities for further developments. Based on the QoNC (Quality of
Nutritional Care) model, which underlies the work described in this doctoral
WKHVLVTXDOLW\PHDVXUHPHQWVVKRXOGEHEDVHGRQGLႇHUHQWOHYHOVLHVWUXFture, process and outcome level. The patient, with his or her unique characteristics, culture and environment, should always be in the focus of quality improvement interventions. Examples for such measurements are the “National
Prevalence Measurement of Quality of Care” (LPZ, https://at.lpz-um.eu/de) in
ZKLFKPDOQXWULWLRQLVRQHSDUWRUWKHSURMHFW³nutritionDay worldwide” (https://
www.nutritionday.org/).
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SUMMARY
Malnutrition is a highly prevalent health problem in hospitals, and it is essential to deal with this problem in research and clinical practice. The overall aim
of the work described in this doctoral thesis was to gain insight into the quality of nutritional care in hospitals regarding malnutrition, and especially into
KHDOWKFDUHVWDႇHGXFDWLRQDQGPDOQXWULWLRQVFUHHQLQJ7KHUHVXOWVRIDOO¿YH
studies presented in this thesis show that there are shortcomings in education
and clinical practice regarding malnutrition in hospitals, but that an investment
LQJRRGTXDOLW\QXWULWLRQDOFDUHSURYLGHVEHQH¿WVIRUSDWLHQWVKHDOWKFDUHSURfessionals and institutions. A short summary of the chapters appearing in this
doctoral thesis is provided below.
The ¿UVWFKDSWHU includes background information on malnutrition, the relevance of the topic and research gaps. Furthermore, the Quality of Nutritional
Care model (QoNC) is described, which is based on the Quality of Care model
of Donabedien and which presents the theoretical background for the thesis
work.
The second chapterSURYLGHVDQRYHUYLHZRIWKH¿YHVWXGLHVFRQGXFWHGZLWKin the framework of the doctoral research. The chapter comprises a short
description of the study designs, sampling methods, settings, data collection
and methods of data analysis.
In chapter three the extent and content of nutrition education and education
on malnutrition in older adults in basic nursing education programmes were
examined. A cross-sectional study using a web-based online survey was conducted to gather information about the curricular content. Data were collected with an online questionnaire that was e-mailed to those responsible for
curriculum development in nursing education institutions. We analysed data
received from 131 nursing education institutions based in 26 European countries. The results indicate that 86.3 % of the participating institutions included
courses on nutrition in their curricula, and 73.7 % of the institutions addressed
the topic of malnutrition in older adults as part of the curriculum. Nurses mostly
were provided with background information on malnutrition, such as its consequences (68.7 %) or causes (67.2 %). Some content, such as multi-professional nutrition support (28.2 %), the responsibilities of various professions
within nutritional care (35.1 %) and certain interventions (e.g. methods for
IRRGIRUWL¿FDWLRQ DVZHOODVWKHLUPRQLWRULQJDQGHYDOXDWLRQ  
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were not frequently taught. These results indicate that nurses have to educate
themselves further to gain more knowledge about the topic of malnutrition.
In chapter four, the extent and content of nutrition education and education on malnutrition in older adults in basic medical education programmes
were highlighted. Again, an online-survey was conducted, and representatives from 26 medical schools in twelve European countries responded. The
results are similar to those found for nursing education institutions. 79.9 % of
the medical education institutions integrated nutrition education in their curricula, and 50.0 % provided education on malnutrition in older adults. The topics
taught most frequently at the institutions were topics of basic knowledge such
as causes (50.0 %), consequences (46.2 %), or assessment of malnutrition
 $JDLQVSHFL¿FLQWHUYHQWLRQVDQGPXOWLGLVFLSOLQDU\FRRSHUDWLRQZHUH
UDUHO\LQFOXGHG7KH¿QGLQJVRIWKLVVWXG\VXJJHVWWKDWDKLJKSHUFHQWDJHRI
physicians have never been exposed to the topic of malnutrition prior to starting their clinical work.
&KDSWHU¿YH includes a description of the association between quality indicators on the structure, process and outcome levels of nutritional care and
malnutrition screening in hospitals. A secondary data analysis was conducted
of data collected in a cross-sectional multi-centre study performed in 2015.
Nurse directors used a standardized questionnaire for data collection on an
institutional level, and two nurses collected data on the patient level in person
and with the help of patient records. A total of 53 Austrian hospitals and 5255
patients participated in the study. The results revealed that there is a strong
association between quality indicators on the structure, process and outcome
levels. In hospitals with a malnutrition guideline, the wards used a validated
VFUHHQLQJWRROVLJQL¿FDQWO\PRUHRIWHQ:DUGVWKDWLQWHJUDWHGDYDOLGDWHGPDOnutrition screening tool in their daily work provided more interventions to their
SDWLHQWVDQGVKRZHGDVLJQL¿FDQWO\ORZHUSUHYDOHQFHRIPDOQXWULWLRQ7KHVH
wards also more frequently referred the patients to a dietitian, provided energy-enriched snacks or consistency-adjusted food/drinks, monitored the nutritional intake and adjusted the meal ambiance. These results clearly show that
the quality of nutritional care on the structural, process and outcome levels
is interrelated. Furthermore, it demonstrates that using a valid and reliable
malnutrition screening tool is associated with the provision of better nutritional
care.
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Chapter sixGHVFULEHVWKHHႇHFWRIWKHXVHRIDYDOLGDQGUHOLDEOHPDOQXWULWLRQ
screening tool on the knowledge, attitudes and practices of nurses, nurses’
aides and physicians. We conducted a controlled pretest-posttest study that
involved two hospitals. The intervention hospital implemented the Graz Malnutrition Screening Tool (GMS), and the control hospital did not. A standardized
self-reported questionnaire was used to assess the knowledge, attitudes and
perceived practices (KAP) of 269 nurses, nurses’ aides and physicians working at the respective hospital wards. Of the 269 participants at baseline, 190
persons completed the questionnaire again after one month of screening. We
IRXQGWKDWWKHVXPVFRUHIRUWKH.$3TXHVWLRQQDLUHFKDQJHGVLJQL¿FDQWO\DIWHU
the implementation of the malnutrition screening tool in the intervention group,
but not in the control group. In all, 54.2 % of the participants in the intervention
group stated that their knowledge of malnutrition improved, whereas this was
indicated by only 20.7 % of the participants in the control group. 77.8 % of the
participants in the intervention group stated that their perception of nutritional
practices regarding malnourished patients improved, whereas only 34.8 % of
those in the control group issued this statement. In conclusion, the use of a
YDOLG DQG UHOLDEOH PDOQXWULWLRQ VFUHHQLQJ WRRO SRVLWLYHO\ DႇHFWHG WKH .$3 RI
nurses and physicians. However, one possible limitation of this study was that
these changes were measured with a self-reported questionnaire.
Therefore, in chapter seven, we evaluated the impact of the use of a malnutrition screening tool on process indicators of nutritional care in an objective
manner by collecting data on process indicators of nutritional care by referring
to patient records. Furthermore, we explored healthcare professionals’ perceptions and opinions with regard to the use of a malnutrition screening tool.
A mixed methods design (convergent parallel design) was applied. We conducted a controlled pretest-posttest study for the quantitative part of the study
and semi-structured interviews for the qualitative part. In the quantitative part,
1171 patients participated at T0 (pretest), 1186 at T1 (after 1 month) and 1253
at T2 (after 3 months). In the qualitative interviews, eleven healthcare professionals (nurses, physicians, dietitians) and managers participated. The results
indicated that the use of a valid and reliable malnutrition screening tool significantly improved process quality indicators of nutritional care after one month
(T1). This meant that the number of nutritional interventions initiated by a dietitian, the frequency of malnutrition diagnosis by physicians and the frequency
of documentation of weight and height (BMI) by nurses increased. After three
months (T2), the screening rate decreased tremendously, and the process
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quality indicators simultaneously deteriorated. The results of the qualitative
interviews revealed that the use of the screening tool was perceived as a
positive process which raised awareness about the problem, improved multiGLVFLSOLQDU\FRRSHUDWLRQDQGSRVLWLYHO\DႇHFWHGWKHTXDOLW\RISDWLHQWFDUH)HZ
EDUULHUVZHUHLGHQWL¿HGUHJDUGLQJWKHXVHRIWKHVFUHHQLQJWRRO7KHVHUHVXOWV
FOHDUO\ VKRZ WKDW WKH XVH RI D PDOQXWULWLRQ VFUHHQLQJ WRRO EHQH¿WV ERWK WKH
SDWLHQWVDVZHOODVWKHKHDOWKFDUHVWDႇ+RZHYHULWLVRIXWPRVWLPSRUWDQFHIRU
VWDႇDQGHVSHFLDOO\PDQDJHUVWRPDNHJUHDWHႇRUWVWRHQVXUHKLJKVFUHHQLQJ
rates and maintain these positive changes sustainably.
Chapter eight includes a summary and discussion of the main results of the
individual studies presented in this doctoral thesis. The strengths and limitations of the studies are highlighted, and a general critical methodological reÀHFWLRQLVSUHVHQWHG)LQDOO\UHFRPPHQGDWLRQVIRUIXWXUHUHVHDUFKDQGFOLQLFDO
practice are given.
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ZUSAMMENFASSUNG
0DQJHOHUQlKUXQJ LVW HLQ KlX¿J DXIWUHWHQGHV 3UREOHP EHL KRVSLWDOLVLHUWHQ
PatientInnen. Daher ist es essentiell, sich diesem relevanten Thema sowohl
in der Forschung als auch in der klinischen Praxis anzunehmen. Das übergeordnete Ziel dieser Dissertation war es, einen Einblick in die Qualität der
Ernährungsversorgung in Krankenhäusern bezugnehmend auf das Thema
Mangelernährung zu bekommen. Ein spezieller Fokus wurde dabei auf die
Ausbildung von Gesundheitspersonal sowie auf das Thema Mangelernährungs-Screening gelegt. Die Ergebnisse aller fünf Artikel, die im Rahmen dieVHU'LVVHUWDWLRQSXEOL]LHUWZXUGHQ]HLJHQGDVV'H¿]LWHLQGHU$XVELOGXQJYRQ
Personen in Gesundheitsberufen sowie in der klinischen Praxis in Bezug auf
Mangelernährung bei hospitalisierten PatientInnen bestehen. Investitionen in
eine adäquate Betreuung mangelernährter Personen führten jedoch zu Vorteilen für PatientInnen, Gesundheitspersonal und Institutionen. Nachfolgend
werden die einzelnen Kapitel dieser Dissertation kurz zusammengefasst.
Das erste Kapitel beinhaltet Hintergrundinformationen zum Thema Mangelernährung sowie zur Relevanz des Themas und zeigt bestehende Forschungslücken auf. Darüber hinaus wird das „Quality of Nutritional Care Modell (QoNC)³EHVFKULHEHQZHOFKHVDXIGHP0RGHOOÄThe Quality of Care³YRQ
Donabedian basiert und den theoretischen Hintergrund dieser Dissertation
darstellt.
Das zweite Kapitel gibt einen Überblick über die fünf Studien, welche im
Rahmen dieser Dissertation durchgeführt wurden. Es enthält eine kurze Beschreibung der Studiendesigns, Stichproben, Settings und Methoden zur Datensammlung sowie zur Datenanalyse.
Kapitel drei beschreibt, inwiefern das Thema Mangelernährung bei älteren
0HQVFKHQLQGHU*UXQGDXVELOGXQJYRQ3ÀHJHSHUVRQHQLQ(XURSDEHKDQGHOW
wird. Zu diesem Zweck wurde eine Querschnittstudie durchgeführt. Es wurde
ein Link zu einem Online-Survey an alle Ausbildungseinrichtungen auf tertiärem Niveau in Europa ausgesendet, um Informationen über den Inhalt der
Lehrpläne zu erhalten. Der Link wurde an die Verantwortlichen für die Lehrplanentwicklung der Bildungseinrichtungen gesendet. Es konnten Daten aus
3ÀHJHHLQULFKWXQJHQLQHXURSlLVFKHQ/lQGHUQDQDO\VLHUWZHUGHQ'LH
Ergebnisse zeigen, dass 86,3 % der teilnehmenden Einrichtungen das Thema
Ernährung in die Lehrpläne integrierten und 73,7 % der Institutionen gaben
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an, das Thema Mangelernährung bei älteren Menschen zu unterrichten. Die
DPKlX¿JVWHQJHOHKUWHQ,QKDOWHZDUHQ+LQWHUJUXQGLQIRUPDWLRQHQ]XP7KHPD
Mangelernährung, beispielsweise Folgen (68,7 %) oder Ursachen (67,2 %)
von Mangelernährung. Einige Inhalte, wie zum Beispiel die Zusammenarbeit
verschiedener Berufsgruppen (28,2 %), die Verantwortlichkeiten der Berufsgruppen im Rahmen des Ernährungsmanagements (35,1 %) und spezielle Interventionen (z.B. Methoden zur Anreicherung von Nahrungsmitteln (38,9 %))
oder das Thema Monitoring und Evaluierung von gesetzten Interventionen
 ZXUGHLQGHU0HKUKHLWGHU(LQULFKWXQJHQQLFKWDXIJHJULႇHQ'LH(UJHEQLVVHGLHVHU6WXGLH]HLJHQGDVVVLFK3ÀHJHNUlIWHVHOEVWVWlQGLJZHLWHUELOden müssen, um sich grundlegendes Wissen zum Thema Mangelernährung
anzueignen.
In Kapitel vier wurde erhoben, inwiefern das Thema Mangelernährung bei
älteren Menschen in der Grundausbildung von MedizinerInnen in Europa behandelt wird. Es wurde erneut eine Querschnittstudie durchgeführt und im
Rahmen dessen ein Link zu einem Online-Survey an alle medizinischen Universitäten Europas ausgesendet. Vertreter von 26 Universitäten in 12 europäischen Ländern füllten den Fragebogen vollständig aus. Die Ergebnisse ähneln
MHQHQ]XU$XVELOGXQJYRQ3ÀHJHSHUVRQHQGHU%LOGXQJVHLQULFKWXQJHQ
gaben an, das Thema Ernährung im Lehrplan aufgenommen zu haben und
50.0 % gaben an, auch das Thema Mangelernährung bei älteren Personen
ZlKUHQGGHU$XVELOGXQJ]XEHKDQGHOQ'LHKlX¿JVWHQ7KHPHQZDUHQHUQHXW
Hintergrundinformationen wie zum Beispiel Ursachen (50.0 %) oder Folgen
(46,2 %) der Mangelernährung oder Assessment-Methoden (50.0 %). Spe]L¿VFKH ,QWHUYHQWLRQHQ XQG GLH PXOWLGLV]LSOLQlUH =XVDPPHQDUEHLW PHKUHUHU
Berufsgruppen wurden selten behandelt. Die Ergebnisse dieser Studie legen
nahe, dass viele MedizinerInnen kaum Kontakt mit dem Thema Mangelernährung hatten, bevor diese in ihrem Beruf tätig werden.
Kapitel fünf beschreibt Zusammenhänge zwischen verschiedenen Qualitätsindikatoren auf Struktur-, Prozess- und Ergebnisebene bezugnehmend auf
die Ernährungsversorgung und das Thema Mangelernährungs-Screening in
Krankenhäusern. Es wurde eine sekundäre Datenanalyse mit Daten einer im
-DKUGXUFKJHIKUWHQ4XHUVFKQLWWVVWXGLHGXUFKJHIKUW'LH3ÀHJHGLUHNWorInnen der teilnehmenden Krankenhäuser füllten einen standardisierten
Fragebogen zur Einrichtung bzw. zu den einzelnen Stationen der Einrichtung
DXVZlKUHQG]ZHL3ÀHJHSHUVRQHQ'DWHQDXI3DWLHQW,QQHQHEHQHVDPPHOWHQ
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Zusammenfassung
Die Daten zu den PatientInnen wurden mittels PatientInnenbefragung sowie
mit Hilfe der PatientInnen-Dokumentation erhoben. 53 österreichische Krankenhäuser mit 5255 PatientInnen nahmen an der Studie teil. Die Ergebnisse
zeigten, dass ein enger Zusammenhang zwischen Struktur-, Prozess- und
Ergebnisindikatoren in Bezug auf Mangelernährung besteht. Krankenhäuser,
welche eine Leitlinie zum Thema Mangelernährung hatten, verwendeten sigQL¿NDQWKlX¿JHUYDOLGLHUWH0DQJHOHUQlKUXQJV6FUHHQLQJ7RROV6WDWLRQHQGLH
ein validiertes Mangelernährungs-Screening-Tool verwendeten, hatten eine
niedrigere Prävalenz mangelernährter PatientInnen und führten mehr Maßnahmen durch als Stationen ohne Screening-Tool. Auf Stationen mit einem
YDOLGLHUWHQ 6FUHHQLQJ7RRO ZXUGHQ 3DWLHQW,QQHQ KlX¿JHU DQ GLH 'LlWRORJLH
EHUZLHVHQHUKLHOWHQKlX¿JHUHQHUJLHDQJHUHLFKHUWH=ZLVFKHQPDKO]HLWHQVRwie konsistenzadaptierte Speisen und Getränke. Auf diesen Stationen wurde
DXHUGHP GLH 1DKUXQJVDXIQDKPH GHU 3DWLHQW,QQHQ KlX¿JHU HYDOXLHUW XQG
das Ambiente während der Mahlzeiten adaptiert. Die Ergebnisse dieser Studie zeigen deutlich, dass die Qualität der Ernährungsversorgung auf Struktur-, Prozess- und Ergebnisebene eng korreliert.
Kapitel sechs EHVFKUHLEWZHOFKHQ(ႇHNWGLH9HUZHQGXQJHLQHVYDOLGHQXQG
reliablen Mangelernährungs-Screening-Tools auf das Wissen, die EinstellunJHQ XQG GLH 3UD[LV YRQ 3ÀHJHSHUVRQHQ XQG 0HGL]LQHU,QQHQ KDW (V ZXUGH
eine kontrollierte Pretest-Posttest Studie durchgeführt, in welche zwei Krankenhäuser eingeschlossen wurden. Ein Krankenhaus implementierte das
Grazer Mangelernährungs-Screening (GMS) (Interventionsgruppe) während
das andere Krankenhaus kein Screening-Tool verwendete (Kontrollgruppe).
Die Datensammlung erfolgte mittels standardisiertem Fragebogen, der das
:LVVHQGLH(LQVWHOOXQJHQXQGGLH3UD[LVYRQ3ÀHJHSHUVRQHQXQG0HGL]LQHrInnen auf den teilnehmenden Stationen erfasste. 269 TeilnehmerInnen füllten
den Fragebogen zu Beginn der Studie aus, 190 Personen füllten den Fragebogen nach einem Monat erneut aus. Der Gesamt-Score des Fragebogens verEHVVHUWHVLFKVLJQL¿NDQWQDFKGHU(LQIKUXQJGHV0DQJHOHUQlKUXQJV6FUHHning-Tools in der Interventionsgruppe, nicht jedoch in der Kontrollgruppe.
Insgesamt gaben 54,2 % der TeilnehmerInnen in der Interventionsgruppe an,
dass sich ihr Wissen zum Thema Mangelernährung verbessert hat, während
dies in der Kontrollgruppe nur bei 20,7 % der TeilnehmerInnen der Fall war.
77,8 % der TeilnehmerInnen in der Interventionsgruppe gaben an, dass sich
ihre Praxis verbesserte. Dies wurde nur von 34,8 % der Personen in der Kontrollgruppe geäußert. Zusammenfassend kann festgehalten werden, dass die
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Chapter 10
Verwendung eines validen und reliablen Mangelernährungs-Screening-Tools
GDV:LVVHQGLH(LQVWHOOXQJHQXQGGLH3UD[LVYRQ3ÀHJHQGHQXQG0HGL]LQHrInnen verbesserte. Eine Limitation der Studie ist jedoch, dass diese Veränderungen mit einem subjektiven Fragebogen erhoben wurden.
Daher wurde in Kapitel sieben untersucht, wie sich die Verwendung eines
validen und reliablen Mangelernährungs-Screening-Tools auf objektiv erhobene Prozessindikatoren auswirkt. Die Daten dafür wurden mit Hilfe der
PatientInnen-Dokumentation erhoben. Zusätzlich wurden die Wahrnehmungen und Meinungen der in den Einrichtungen tätigen Gesundheitsberufe erfragt. Für diese Studie wurde ein Mixed-Methods Design ausgewählt. Für den
quantitativen Teil der Studie wurde eine kontrollierte Pretest-Posttest Studie
durchgeführt. Für den qualitativen Teil wurden semi-strukturierte Interviews
mit verschiedenen Professionen geführt. In den quantiativen Teil der Studie
konnten 1171 PatientInnen zu T0 (Baseline) miteinbezogen werden, 1186 zu
7 QDFK0RQDW XQG]X7 QDFK0RQDWHQ 0LWHOI3HUVRQHQ 3ÀHgende, ÄrztInnen, DiätologInnen, KrankenhausmanagerInnen) wurden qualitative Interviews durchgeführt. Es zeigte sich, dass die Verwendung eines
validen und reliablen Mangelernährungs-Screening-Tools nach einem Monat
VLJQL¿NDQWSRVLWLYH$XVZLUNXQJHQDXI3UR]HVVLQGLNDWRUHQKDWWH'DVEHGHXWHW
GDVV VLFK GLH$Q]DKO GHU ,QWHUYHQWLRQHQ GXUFK HLQH 'LlWRORJ,Q GLH +lX¿Jkeit einer Diagnose Mangelernährung durch MedizinerInnen sowie die DoNXPHQWDWLRQYRQ*HZLFKWXQG.|USHUJU|HGXUFK3ÀHJHSHUVRQHQVLJQL¿NDQW
erhöhten. Nach drei Monaten sank die Screening-Rate jedoch enorm und
damit einhergehend sank die Anzahl an durchgeführten Interventionen. Die
Ergebnisse der qualitativen Interviews zeigten, dass der Einsatz eines Mangelernährungs-Screening-Tools hauptsächlich als positiver Prozess wahrgenommen wurde, der auf das Problem aufmerksam macht, die interdisziplinäre Zusammenarbeit verbessert und die Qualität der PatientInnenversorgung
SRVLWLYEHHLQÀXVVW'LHLQWHUYLHZWHQ3HUVRQHQlXHUWHQQXUZHQLJHKLQGHUOLche Faktoren zur Durchführung des Screenings. Die Ergebnisse dieser Studie
zeigen, dass der Einsatz eines Mangelernährungs-Screening-Tools sowohl
für PatientInnen als auch für das Gesundheitspersonal positiv ist. Für die MitarbeiterInnen und insbesondere das Management ist es jedoch essentiell, adäquate Screening-Raten sicherzustellen, um diese positiven Veränderungen
nachhaltig aufrechtzuerhalten.

188

Zusammenfassung
Kapitel acht inkludiert eine Zusammenfassung und Diskussion der Hauptergebnisse der einzelnen Studien, die im Rahmen dieser Dissertation durchgeführt wurden. Die Stärken und Schwächen der durchgeführten Studien
ZHUGHQEHVFKULHEHQXQGHLQHDOOJHPHLQHPHWKRGRORJLVFKH5HÀH[LRQGHU(Ugebnisse wird durchgeführt. Abschließend werden Empfehlungen für zukünftige Forschungsarbeiten und die klinische Praxis formuliert.
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