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Abstract

Prevalence rates of malnutrition vary considerably internationally, partly due to differences in measurement methodology and instruments.

In the present study, the same measurement methodology and instruments were used in The Netherlands, Germany and Austria. The

aim of the present study was to investigate whether resident characteristics influence possible differences in malnutrition prevalence

between countries. The study followed a cross-sectional, multi-centre design that measured malnutrition in nursing home residents from

The Netherlands, Germany and Austria. Resident data were gathered using a standardised questionnaire. Malnutrition was operationalised

using BMI, unintentional weight loss and nutritional intake. Data were analysed using an association model. The prevalence rates of malnu-

trition in The Netherlands, Germany and Austria were 18·3, 20·1 and 22·5 %, respectively. The multivariate generalised estimating equation

(GEE) logistic regression analysis showed that sex, age, care dependency, the mean number of diseases and some specific diseases were

influencing factors for whether the resident was malnourished or not. The OR of malnutrition in the three countries declined after including

the influencing factors resulting from the multivariate GEE analysis. The present study reveals that differences in the prevalence rates of

malnutrition in nursing homes in The Netherlands, Germany and Austria are influenced by different resident characteristics. Since other

country-related factors could also play an important role in influencing differences in the prevalence rates of malnutrition between the

countries (structural and process factors of malnutrition care policy). We recommend the investigation of these factors in future studies.
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Malnutrition is an important and still rather under-recognised

problem in health care(1–8). Malnutrition refers to negative

deviations from a normal nutritional status, and it has been

defined as inadequate nutritional status, undernourishment

due to poor dietary intake, poor appetite, muscle wasting

and weight loss(9). Elia(10) defined malnutrition as a nutritional

condition in which an insufficient or disproportionate intake

of energy, protein and other nutrients adversely affects

tissue/body form (shape, size and composition) and function,

and clinical outcomes.

Malnutrition increases the chance of complications. It

worsens the immune function, leading to a higher risk of

infections, and impairs wound healing. Moreover, malnutrition

impairs the quality of life and increases the length of hospital

stay and costs of health care(11–17).

Prevalence rates of malnutrition vary enormously internation-

ally(7,18–22), since in European nursing homes, the prevalence

rates of malnutrition have been found to range between 2 and

74%(23–25). These variations can partly be explained by

differences in methodology and instruments used to measure

malnutrition, and also resident characteristics can have an

influence(26). For instance, age, sex, morbidity and care

dependency are related to malnutrition(4,9,19,25–29), as well as to

infections(30), physical disabilities(31) and polypharmacy(32,33).

The aim of the present study was to investigate whether

resident characteristics influence possible differences in
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malnutrition prevalence between countries, when using

the same measurement methodology and instruments. The

present hypothesis was that various resident characteristics

influence differences in the prevalence rates of malnutrition

between The Netherlands, Germany and Austria.

The following research questions will be investigated: (1)

What is the prevalence rate of malnutrition in nursing homes

in The Netherlands, Germany and Austria? (2) Are the charac-

teristics of malnourished residents different in the three

countries? (3) Which resident characteristics influence malnu-

trition? (4) Is the prevalence of malnutrition in nursing

homes in The Netherlands, Germany and Austria different

when controlling for the resident characteristics that influence

the difference in malnutrition prevalence?

Methods

For the present study, data were used from the National

Prevalence Measurement of Care Problems (in Dutch,

Landelijke Prevalentiemeting Zorgproblemen (LPZ)), which

is executed annually. Since 2004, the LPZ has been measuring

the prevalence, prevention and treatment of malnutrition and

quality indicators of nutritional care. It involves an annually

conducted measurement in different health care settings

(hospitals, long-term care and home care)(34). In 2008, the

LPZ measurement expanded internationally to Germany and

Austria (LPZ-International). In each country, data are gathered

with the same instruments according to the same procedure.

These countries conduct the same standardised measurement,

supported by the project group of the LPZ(35). In each country,

the coordination of the LPZ is carried out by a national project

group led by a national coordinator. The Dutch LPZ project

group facilitates each participating country with all documents

and a website in their own language to enable them to

promote, support and carry out the measurement. Each year,

the national coordinators have an international research

group meeting to discuss relevant issues and updates con-

cerning possible changes in questionnaires, measurement

procedures and cooperations(20,36,37).

Design

The LPZ uses a cross-sectional, multi-centre design. For the

present study, the data of LPZ-International collected in

April 2009 and April 2010 in Dutch, German and Austrian

nursing homes were analysed.

Instrument

Data were gathered using a standardised questionnaire at the

patient level. As demographic data, age, sex, date of admission,

co-morbidity, care dependency, weight, height and uninten-

tional weight loss were measured. Malnutrition was

operationalised and validated according to Meijers(38) and

Meijers et al.(7,39). Residents were qualified as malnourished if

they met one of the following criteria: (1) BMI #20 kg/m2

(age .65 years); (2) unintentional weight loss (more than

6 kg in the previous 6 months or more than 3 kg in the last

month); (3) no nutritional intake for 3 d or reduced intake for

more than 10 d combined with a BMI ranging between 20 and

23·9 kg/m2 (age .65 years).

Care dependency was measured with the Care Dependency

Scale(40,41). This scale consists of fifteen items, with a five-

point Likert scale, and is validated for different settings in

several countries(42–45).

Since the original questionnaire and instruction material

were in Dutch, these were translated by a professional trans-

lator into German. This translation was discussed by the

Dutch project group (who spoke also German) with the pro-

ject group in Germany and Austria until consensus was

reached about the translation. The questionnaire was adapted

to cultural differences. For instance, the nomenclatures for

departments and professions that are present in German and

Austrian nursing homes were adjusted to the local situation.

Sample

All Dutch, German and Austrian nursing homes were invited

by (e)mail (including a flyer) and through publications in

several professional journals to take part voluntarily in the

LPZ measurement.

All residents of the participating nursing homes were invited

to participate and included if they (or their legal representa-

tives) gave informed consent. To get a more homogeneous

sample, residents were included if they were at least 65

years old. Only those residents who were present at the day

of the measurement and who were able to participate in the

study were included. Residents were excluded when refusing

to participate, not being available at the ward, being comatose

or too ill and being terminal. In addition, data from 2009 of

residents who participated both in 2009 and 2010 were

excluded.

The present study was conducted according to the

guidelines laid down in the Declaration of Helsinki, and all

procedures involving human subjects/patients were approved

by different ethical committees in the different countries. In

addition, the LPZ team received ethical approval from the

medical ethical committee of the Maastricht University Medical

Centre in The Netherlands (oral informed consent). The ethi-

cal committee related to the Institute of Nursing Science at

Witten/Herdecke University gave its approval for the measure-

ment in Germany and the medical ethical committee of the

Medical University Graz approved to carry out the study in

Austria (Germany and Austria: written informed consent).

Data collection

The participating nursing homes chose a coordinator who

was responsible for the measurement within the institution.

The coordinators were trained collectively by each national

LPZ project group on how to organise data collection, and

how to use the questionnaire and the specially designed Inter-

net data-entry program. Subsequently, all the coordinators

trained the health care professionals who would perform the

data collection. For this purpose, the coordinators received

a protocol and training package from the Dutch project
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group to support them in training the health care

professionals.

The assessment of the residents took place always by pairs

of health care professionals (nurses, dietitians or doctors), one

working on the resident’s ward and one independent observer

from another ward to enhance reliability.

Data analyses

Statistical analyses were performed using SPSS version 19

(SPSS, Inc.). x 2 tests, Student’s t test or ANOVA (with

post hoc analyses using the Bonferroni method) and OR

were used to describe the differences in (malnourished) resi-

dent characteristics between The Netherlands, Germany and

Austria. Resident characteristics involved variables such as

age, sex, length of stay, type and number of diseases and

care dependency. Univariate logistic regression analyses

were performed to describe the relationship of each baseline

independent variable with the prevalence of malnutrition.

Independent variables were country (0 ¼ The Netherlands,

1 ¼ Germany and 2 ¼ Austria) and resident characteristics

such as age, sex, length of stay, type and number of

diseases and care dependency. For identifying differences in

malnutrition prevalence between the countries, P values

were based on two-sided tests, and the cut-off point for stat-

istical significance was set at P,0·05.

A univariate logistic generalised estimating equation (GEE)

regression analysis was performed to estimate the OR of

countries regarding the prevalence of malnutrition. The

dependent variable was malnourished/not malnourished; the

independent variables were two dummy variables indicating

country (with The Netherlands as the reference category).

GEE analysis corrects for the dependency of observations of

individuals within institutions by adding a ‘within-subject cor-

relation structure’ to the regression model. An exchangeable

correlation structure was used, which means that correlations

between individuals within the institutions are assumed to be

the same. For building the association model, all variables that

were significantly different between the three countries and

related to malnutrition (both with P,0·10) were seen as

possible influencing variables (or confounders) in the GEE ana-

lyses. For that purpose, in the multivariate logistic regression

analysis, all factors that were related to country and malnutrition

difference (with P,0·10) were added to the univariate model

step by step so that the mean of both regression coefficients

of the dummy variables for country changed. Only the covari-

ates that led to a significant change (more than 10 % of the

regression coefficients) were included(46).

In the final multivariate model (corrected model), the OR of

malnutrition in nursing homes in The Netherlands, Germany

and Austria were estimated when controlling for the influen-

cing resident characteristics. In this analysis, we focused on

the change in the OR of malnutrition between the countries

in the uncorrected model (univariate, without controlling

for influencing resident characteristics) compared with the

corrected model (multivariate, controlling for the observed

influencing resident characteristics, see Table 5). Before the

multivariate analysis, data were assessed for congruence

with regression assumptions.

Results

Response

In the present study, 214 nursing homes with 19 876 residents

were included in the analyses: 133 nursing homes from The

Netherlands (n 14 123), sixty-one nursing homes from

Germany (n 3973) and twenty nursing homes from Austria

(n 1780). The response rate was significantly higher in The

Netherlands (92·9 %) than in Germany (82·9 %) and Austria

(80·8 %). The reasons for not taking part in the measurement

were refusing to participate (64·3 %), not being available at

the ward (27 %), being comatose or too ill (5·7 %) and being

terminal (3·0 %).

Resident characteristics

In Table 1, the characteristics of the included residents are

shown separately for The Netherlands, Germany and Austria.

Dutch residents were more often male, had a shorter mean

length of stay, were less dependent of care and had fewer

diseases than residents in Germany and Austria.

The most prevalent diseases in all the three countries were

dementia (42·1 % in The Netherlands, 55·2 % in Germany and

60·8 % in Austria), CVD (41·2 % in The Netherlands, 70·0 % in

Germany and 59·0 % in Austria) and motor disorders (27·0 %

in The Netherlands, 41·9 % in Germany and 41·7 % in Austria).

Malnutrition prevalence

The prevalence of malnutrition also differed significantly

between the countries (P,0·05; Table 2).

In Germany and Austria, the prevalence was somewhat

higher than in The Netherlands (20·0 and 22·7 % v. 18·0 %,

respectively).

Relationship between resident characteristics and
malnutrition

Table 3 shows the prevalence of the different characteristics

for the malnourished and not malnourished residents. Mal-

nourished residents had more diseases and were older, more

care dependent and more often female than those not mal-

nourished. Furthermore, a significant difference was found

between the malnourished and not malnourished residents

concerning the type of prevalent diseases such as infectious

disease, cancer, diabetes mellitus, blood disease, dementia,

diseases of the digestive tract, injury resulting from accidents

and total hip replacement. No significant difference was

found in the length of stay.

To calculate which resident characteristics influenced the

differences found in the prevalence rates of malnutrition

between the countries, the factors that showed a significant diff-

erence between the countries and between the malnourished

Influencing factors of malnutrition 1131
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and not malnourished residents (P,0·1) were incorporated in

a multivariate GEE analysis.

Possible influencing variables (GEE analyses and
association model)

Tables 1 and 3 show that sex, age, age categories, mean

number of diseases and care dependency, as well as infectious

disease, cancer, diabetes mellitus, blood disease, dementia,

CVD, respiratory disease, diseases of the digestive tract,

motor disorder, injury resulting from accidents, total hip

replacement or other non-specified diseases were possible

confounders or influencing variables (P,0·01). After entering

these variables step by step in the univariate model, in the

final multivariate model (corrected model; Table 4) the vari-

ables care dependency, CVD, diseases of the digestive tract,

age, dementia, diabetes mellitus, sex, mean number of dis-

eases, respiratory disease and other non-specified diseases

were included as influencing variables for the difference in

malnutrition prevalence in the three countries. The two most

influencing resident characteristics (confounders) were care

dependency and CVD. The confounders resulting from the

analyses influence the OR of countries.

Table 1. Resident characteristics, number and kind of disease, care dependency and malnutrition prevalence

(Mean values and standard deviations; percentages)

The
Netherlands Germany Austria

n % n % n % P

Nursing homes 133 62·2 61 28·5 20 9·3
Residents 14 123 71·0 3973 20·0 1780 9·0
Sex ,0·0001*†‡

Male 3717 26·3 868 21·8 255 14·3
Female 10 409 73·7 3105 78·2 1525 85·7

Age (years) ,0·0001*†‡
Mean 84 83 85
SD 7 8 8

Age categories ,0·0001
65–74 years 1311 9·3 634 16·0 187 10·5
75–84 years 5432 38·5 1396 35·1 557 31·3
$ 85 years 7383 52·3 1943 48·9 1036 58·2

Length of stay (d) ,0·0001*†‡
Median 631 767 694
Mean 1017 1407 1195
SD 1463 2129 1953

Care dependency ,0·0001*†‡
Dependent 8341 59·1 2927 73·7 1431 80·4
Independent 5783 40·9 1045 26·3 349 19·6

Diseases
Infectious disease 173 1·2 72 1·8 58 3·3 ,0·0001*†‡
Cancer 996 7·1 325 8·2 148 8·3 0·016*
Endocrine/nutritional/metabolic disease 645 4·6 497 12·5 230 12·9 ,0·0001*†
Diabetes mellitus 2554 18·1 1103 27·8 329 18·5 ,0·0001*‡
Blood disease 416 2·9 176 4·4 87 4·9 ,0·0001*†
Psychological disorder 1734 12·3 1269 31·9 372 20·9 ,0·0001*†‡
Dementia 5943 42·1 2192 55·2 1082 60·8 ,0·0001*†‡
Nervous system disorder 1262 8·9 617 15·5 264 14·8 ,0·0001*†
Eye/ear disorder 2728 19·3 552 13·9 330 18·5 ,0·0001*‡
Spinal cord lesion/paraplegia 29 0·2 10 0·3 8 0·4 0·132
CVD 5819 41·2 2782 70·0 1051 59·0 ,0·0001*†‡
CVA/hemiparesis 2677 19·0 714 18·0 319 17·9 0·265
Respiratory disorder/disease 1966 13·9 402 10·1 173 9·7 ,0·0001*†
Diseases of the digestive tract 1610 11·4 1101 27·7 367 20·6 ,0·0001*†‡
Disorder/disease of kidney/urinary tract 1658 11·7 1029 25·9 379 21·3 ,0·0001*†‡
Skin disorder 903 6·4 249 6·3 133 7·5 0·187
Motor disorder 3814 27·0 1663 41·9 742 41·7 ,0·0001*†
Congenital disorders 162 1·1 101 2·5 49 2·8 ,0·0001*†
Injury resulting from accidents 493 3·5 202 5·1 153 8·6 ,0·0001*†‡
Total hip replacement 769 5·4 222 5·6 128 7·2 0·011†‡
Other non-specified diseases 1116 7·9 452 11·4 208 11·6 ,0·0001*†

Prevalent diseases ,0·0001*†‡
Mean 2·6 3·87 3·64
SD 1·57 1·68 1·98

CVA, cerebrovascular accident.
* Values were significantly different between The Netherlands and Germany.
† Values were significantly different between The Netherlands and Austria.
‡ Values were significantly different between Germany and Austria.
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After controlling for these variables in the final multivariate

model (corrected model), the OR of malnutrition difference

between the three countries declined. The OR of malnutrition

prevalence declined when comparing the univariate model

(without controlling for predictive resident characteristics)

with the multivariate model (controlling for influencing

resident characteristics) (see Table 4) between the countries

(see Table 5). The OR of malnutrition between The

Netherlands and Germany declined from 1·137 to 1·065

(P¼0·201). The OR of malnutrition between The Netherlands

and Austria declined from 1·335 to 1·085 (P¼0·213). After

controlling for the influencing resident characteristics (con-

founders), there were no differences any more; the OR

declined to 1, implying that the differences in the prevalence

rates of malnutrition declined.

The difference was not significant any more between The

Netherlands and Germany and Austria when controlling for

these influencing resident characteristics.

Discussion

The present unique large-scale study explored whether

resident characteristics influence possible differences in

malnutrition prevalence between The Netherlands, Germany

and Austria, when using the same measurement methodology

and instrument.

The prevalence of malnutrition differed significantly

between the countries. The highest prevalence was found in

Austria (22·7 %, The Netherlands 18·0 % and Germany

20·0 %). These prevalence findings are within the range of

earlier internationally reported malnutrition prevalence rates.

Data collected by the Nutrition Day survey showed

a malnutrition prevalence of 16·7 % in nursing home residents

Table 2. Prevalence of malnutrition

(Number of prevalence of malnutrition and percentages; odds ratios and
95 % confidence intervals)

Prevalence of
malnutrition

n % P OR 95 % CI

Total (n 19 771) 3729 18·9
The Netherlands

(n 14 021)*
2530 18·0

Germany (n 3972) 795 20·0 0·05 1·137 1·040, 1·242
Austria (n 1778) 404 22·7 0·0001 1·335 1·186, 1·504

* Reference group.

Table 3. Patients with malnutrition (Mþ )/without malnutrition (M2 ) and patient characteristics

(Odds ratios and 95 % confidence intervals)

Mþ (n 3729) M2 (n 16 042) P OR 95 % CI

Sex (%) ,0·0001 1·420 1·306, 1·543
Male 19·4 25·5
Female 80·6 74·5

Mean age (years) 85·1 84·0 ,0·0001 1·026 1·021, 1·031
Age categories (%) ,0·0001 1·221 1·156, 1·289

65–74 years 8·6 11·2
75–84 years 34·1 37·8
$ 85 years 57·2 51·0

Mean length of stay (days) 1143 1184 0·101 1 1·000, 1·000
Care dependency (%) ,0·0001 2·190 2·016, 2·379

Dependent 22·8 11·9
Independent 77·2 88·1

Diseases (%)
Infectious disease 1·9 1·4 0·026 1·354 1·036, 1·768
Cancer 8·5 7·1 0·003 1·214 1·066, 1·382
Endocrine/nutritional/metabolic disease 7·5 6·8 0·136 1·109 0·968, 1·272
Diabetes mellitus 14·7 21·4 ,0·0001 0·633 0·574, 0·699
Blood disease 4·0 3·3 0·027 1·231 1·024, 1·482
Psychological disorder 16·3 17·1 0·253 0·946 0·859, 1·041
Dementia 56·3 44·1 ,0·0001 1·632 1·519, 1·754
Nervous system disorder 11·2 10·7 0·402 1·050 0·935, 1·176
Eye/ear disorder 17·8 18·3 0·491 0·968 0·882, 1·062
CVD 44·9 49·6 ,0·0001 0·830 0·773, 0·892
CVA/hemiparesis 17·9 18·8 0·176 0·938 0·855, 1·029
Respiratory disorder/disease 14·1 12·5 0·011 1·145 1·032, 1·269
Diseases of the digestive tract 18·5 14·8 ,0·0001 1·303 1·187, 1·431
Disease of kidney/urinary tract 15·6 15·4 0·747 1·016 0·921, 1·121
Skin disorder 6·3 6·5 0·574 0·959 0·828, 1·110
Motor disorder 33·0 30·9 0·015 1·099 1·019, 1·186
Congenital disorders 1·4 1·6 0·323 0·858 0·634, 1·162
Injury resulting from accidents 5·7 4·0 ,0·0001 1·458 1·242, 1·711
Total hip replacement 6·5 5·4 0·012 1·207 1·042, 1·399
Other non-specified diseases 10·4 8·6 0·001 1·207 1·042, 1·399

Mean number of prevalent diseases 3·02 2·90 ,0·0001 1·031 1·011, 1·051

CVA, cerebrovascular accident.
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in Germany(6). Furthermore, a study by Tannen et al.(47) has

shown comparable rates (15·1 %) collected in German nursing

homes, and another study has shown the same rates (15·7 %)

in Austrian hospitals(48). A study in different aged care resi-

dents in Australia has shown a much higher prevalence rate.

The prevalence of malnutrition across these facilities varied

from 31·8 to 72·1 %(19). In interpreting the differences between

these studies, it must be realised that each study uses its own

methodology as well as definition and operationalisation of

malnutrition.

Resident characteristics that were both related to country

and malnutrition were seen as possible influencing variables

(or confounders) in the GEE analyses. Being female, being

older, having more diseases and having diseases such as

CVD, disease of the digestive tract, dementia, diabetes melli-

tus, respiratory disorder and other non-specified diseases

influence the chance of getting malnourished.

The present study revealed that the two largest confounders

are being more care dependent and having a CVD. This find-

ing is confirmed in other studies showing that malnourished

residents are more care dependent. Other studies confirm

the present findings on the relationship between malnutrition

and CVD(49,50). Furthermore, the remaining confounders

found in the GEE analyses have also been indicated by

other studies. Residents have more often several diseases

such as disease of the digestive tract and respiratory dis-

order(31,51). Other studies have shown that women are more

at risk of getting malnourished(52). Gaskill et al.(19) found a

relationship between malnutrition and an increased age and

high level of care needs. Suominen et al.(51) described similar

patient-related factors that explain malnutrition in nursing

home residents in Finland. Their logistic regression analyses

have shown that impaired functioning, swallowing difficulties,

dementia and constipation are associated with being malnour-

ished(51). This is also in line with the present findings.

Although the present study shows that resident characteristics

influence differences in the prevalence rates of malnutrition

between countries, it has never been studied using the same

method and definition on a large scale in different countries.

There was no significant difference between The

Netherlands, Germany and Austria after controlling for these

influencing variables. In addition to resident characteristics,

other influencing variables could also play a role in the differ-

ence in malnutrition prevalence between countries. Possible

influencing variables could be differences in health care struc-

ture as nutritional care policies (e.g. nutritional screening

policy, implementation of a nutritional care protocol/

guideline, the policy of discussing malnourished residents in

a multidisciplinary team) and care processes (e.g. preventive

and treatment measures used). A study by Meesterberends

et al.(53) has revealed that six factors, including

resident-related, nursing-related and structure-related factors,

explain the differences in the incidence rates of pressure

ulcer between nursing homes in The Netherlands and

Germany. Future studies must be performed to assess the

specific contribution of these structural and process factors

to differences in the prevalence rates of malnutrition in

different countries.

Limitations

In the present study, data from three countries were analysed

with different sample sizes. While the institutions participated

voluntarily, no information was available about the degree of

representativeness of the samples. However, to date, no other

studies with such a large number of patients have been

published.

Since there is no globally accepted ‘gold’ standard for mal-

nutrition, we based the present study on a definition that

meets those factors for which consensus exists(39).

Finally, it might be possible that more and other resident

characteristics that were not taken into account in the present

study are likely to influence the risk of getting malnourished.

Therefore, we assume that structural and process factors of

malnutrition could also play a role.

Table 4. Generalised estimating equation (GEE) – association model

B1* B2† 95 % CI (B1) 95 % CI (B2) P (B1) P (B2)

Uncorrected model‡ 20·289 20·128 20·408, 20·170 20·217, 20·039 0·00 0·05

Corrected model§ 20·079 20·063 20·204, 0·046 20·161, 0·034 0·213 0·201

* B1, comparing Austria with The Netherlands.
† B2, comparing Germany with The Netherlands.
‡ Variables in model: country (The Netherlands as a reference group, Germany and Austria) and malnutrition prevalence.
§ Corrected for variables: care dependency, age, sex, mean number of diseases and specific diseases (CVD, disease of the

digestive tract, dementia, diabetes mellitus, respiratory disorder and other non-specified diseases).

Table 5. OR of malnutrition in The Netherlands, Germany and
Austria, controlling for influencing resident characteristics

(Odds ratios and 95 % confidence intervals)

P OR 95 % CI

Univariate
The Netherlands*
Germany 0·05 1·137 1·040-1·242
Austria 0·001 1·335 1·186-1·504

Multivariate†
The Netherlands
Germany 0·201 1·065 0·967-1·174
Austria 0·213 1·083 0·955-1·227

* Reference group.
† Model includes variables: care dependency, age, sex, mean number

of diseases and specific diseases (CVD, disease of the digestive
tract, dementia, diabetes mellitus, respiratory disorder and other
non-specified diseases).

N. C. van Nie-Visser et al.1134
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Conclusion

Malnutrition is still a considerable problem; about 20 % of all

nursing home residents in the present study were malnour-

ished. There are differences between countries, which can

be explained by resident characteristics. Since other

country-related factors such as structural and process factors

of malnutrition could also play an important role in

influencing differences in the prevalence rates of malnutrition

between countries, we recommend the investigation of these

factors in future studies.
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33, 177–183.
48. Tannen A & Lohrmann C (2012) Malnutrition in Austrian hos-

pital patients. Prevalence, risk factors, nursing interventions,

and quality indicators: a descriptive multicentre study. J Adv

Nurs 69, 1840–1849.
49. Colı́n-Ramı́rez E, Orea-Tajeda A, Castillo-Martı́nez L, et al.

(2011) Malnutrition syndrome, but not body mass index, is

associated to worse prognosis in heart failure patients. Clin

Nutr 30, 753–758.
50. Teh R, Wham C, Kerse N, et al. (2010) How is the risk of

undernutrition associated with cardiovascular disease

among individuals of advanced age? J Nutr Health Aging

14, 737–743.
51. Suominen M, Muurinen S, Routasalo P, et al. (2005) Malnu-

trition and associated factors among aged residents in all

nursing homes in Helsinki. Eur J Clin Nutr 59, 578–583.
52. Hickson M (2006) Malnutrition and ageing. Postgrad Med J

82, 2–8.
53. Meesterberends E, Halfens R, Spreeuwenberg M, et al.

(2013) Do patients in Dutch nursing homes have more

pressure ulcers than patients in German nursing homes? A

prospective multi-centre cohort study. JAMDA 14, 605–610.

N. C. van Nie-Visser et al.1136

B
ri
ti
sh

Jo
u
rn
al

o
f
N
u
tr
it
io
n

https://doi.org/10.1017/S0007114513003541  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114513003541

