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ABSTRACT
Background: To explore the point prevalence of the risk of malnutrition and the targeting of

nutritional interventions in relation to undernutrition risk and hospital volume.

Method: A cross-sectional survey performed in nine hospitals including 2 170 (82.8%)
patients that agreed to participate. The hospitals were divided into large, middle, and small

sized hospitals. Undernutrition risk and overweight were assessed.

Results: The point prevalence of moderate/high undernutrition risk was 34%, 26% and 22%
in large, middle and small sized hospitals respectively. The corresponding figures for
overweight were 38%, 43% and 42%. The targeting of nutritional interventions in relation to
moderate/high undernutrition risk was, depending on hospital size, that 7-17% got Protein-
and Energy Enriched food (PE-food), 43-54% got oral supplements, 8-22% got artificial
nutrition, and 14-20% received eating assistance. Eating assistance was provided to a greater
extent and artificial feeding to a lesser extent in small compared to in middle and large sized

hospitals.

Conclusions: The prevalence of malnutrition risk and the precision in provision of nutritional
care differed significantly depending on hospital volume, i.e. case mix. It can be
recommended that greater efforts should be taken to increase the use of PE-food and oral
supplements for patients with eating problems in order to prevent or treat undernutrition. A

great effort needs to be taken in order to also decrease the occurrence of overweight.

Keywords: Prevalence, Undernutrition, Overweight, MEOF-II, Hospital Volume, Nutritional

interventions



BACKGROUND

Nutritional screening is important in identifying persons who require treatment, as
malnutrition is an under-recognised and under-treated condition [1-3]. Nutritional screening,
assessment and treatment is emphasised in a resolution from the Council of Europe [4] and
Swedish hospitals have been found to have difficulties in living up to the recommendations
[5]. However, knowledge about the correspondence between the findings from nutritional
screening and the actual provision of treatment is sparse. From a general perspective,
knowledge about the prevalence of risk of malnutrition, i.e. undernutrition risk and
overweight, is important as it describes the magnitude of these problems and has implications

for allocating health care resources for helping patients to remain or become well nourished.

Several factors influence the prevalence of risk of malnutrition. Among these are type of
patients, i.e. case mix, within the different hospital settings and also the methods used to
measure undernutrition or overweight. This can make it difficult to compare between different
hospitals. To give some examples, it was found that 27% of the patients in middle and small
sized hospitals (<500 beds) were at risk of undernutrition (which means at least two of:
unintentional weight loss, low Body Mass Index (BMI) and eating difficulties) [6], while in a
teaching hospital it was 27% (based on anthropometry) or 46% (based on Subjective Global
Assessment (SGA)) that were at undernutrition risk [7]. In a national screening in the
Netherlands, 26% of the patients were found to be undernourished (weight loss) including all
types of hospitals [8]. In a British study, 26% were at medium or high risk of undernutrition in
smaller hospitals (<1000 beds) and 38% in larger hospitals (>1000 beds, Malnutrition
Universal Screening Tool) [9]. The opposite was found in a nationwide German hospital

study were 27% were malnourished according to SGA, and more were undernourished in



smaller (37%) than in larger hospitals (20%) [10]. Oncological, gastrointestinal and lung

diseases are associated with the highest prevalence of undernutrition [8].

It is not only undernutrition risk that is a problem in hospitals, but also overweight. The
prevalence of overweight has also been presented previously, and in the British survey 52%
were found to be overweight (BMI >25 kg/mz) [9]. In another study [6], the prevalence of
overweight in middle and small sized hospitals was found to be 39% (BMI =/> 25 if </= 69
yrs, BMI =/> 27 if =/> 70 yrs). The studies referred to indicate that there are differences in the
prevalence of risk of malnutrition in relation to type of hospital and the case mix therein. In
addition, the prevalence found in different studies varies due to differences in definitions and
the use of different screening tools [11]. Thus, it seems worthwhile to explore the prevalence
of undernutrition risk as well as overweight using the same criteria (one screening tool), in

relation to hospital volume.

Besides exploring the prevalence of undernutrition risk and overweight, it is important to gain
knowledge about how well nutritional interventions are targeted to those at undernutrition
risk. This is especially interesting with regard to patients with energy problems (who eat little,
stop eating due to tiredness rather than to having satisfied their hunger, and eat slowly),
especially as these types of problems have been found to have a negative impact on nutritional
status and are related to the provision of protein- and energy enriched food and oral

supplements [12, 13].

The aim of this study was to explore the prevalence of risk of malnutrition among persons in
Swedish large, middle and small sized hospitals. In addition, the aim was to explore how well

nutritional interventions are targeted towards patients at undernutrition risk.



METHODS

Study Context

Swedish hospitals can be divided into regional hospitals, central general hospitals and general
hospitals. Regional hospitals (or teaching hospitals, in this study labelled large sized hospitals
with >500 beds) have resources for the county, region, and in most cases also for high
speciality national health care. Central general hospitals (in this study middle sized hospitals
with 200-500 beds) are responsible for covering the whole county population’s need for
health care. The general hospitals (in this study small sized hospitals with <200 beds) have the
responsibility for a limited part of the county population’s need for health care. The regional
hospitals and the central general hospitals can provide 24-hour emergency admittance and
have surgery departments, intensive care and radiology departments available on a 24-hour
basis. These hospitals also have physicians within certain specialities (surgery, orthopaedics,

medicine, gynaecology, radiology and anaesthesiology) on duty on a 24-hour basis.

Sample

The study was performed in 2007 during one single day in nine hospitals with a total coverage

area of 1 197 500 inhabitants (Table 1).

The inclusion criteria were that all adult in-hospital patients (18 years or over) registered at
the ward between 7 a.m. and 9 p.m. should be asked for participation. No intensive, out-

patient or delivery units participated. Out of 2 620 patients, 2 170 (82.8%) agreed to



participate. In large sized hospitals (n=2) 1 197 (84.0%) out of 1 426 patients participated. In
middle sized hospitals (n=3) 669 (81.2%) out of 824 patients participated. In small sized
hospitals (n=4) 304 (82.2%) out of 370 patients participated. In the total sample, there were
no significant differences regarding age (p-value = 0.086) and gender (p-value = 0.331)

between those included (n=2 167) and drop-outs (n=445).

Procedure

Nursing students, clinical tutors and registered nurses and dieticians got training and
education in how to collect the data and were then responsible for the data collection. Data
was collected through measures of height and weight, interviews and observations of patients

during mealtimes. The data collection was preceded by gaining informed consent.

Protocol and Definitions

The protocol contained three parts. The first part included background data about the patients.
The second part included data about nutrition and eating difficulties. The third part contained

information about nutritional support.

Risk of malnutrition in this study includes both undernutrition risk and overweight. Height
and weight were measured using the standard equipment available at the particular units.
Moderate/high undernutrition risk was defined as the occurrence of at least two of:
involuntary weight loss, BMI below limit (BMI <20 if </=69 yrs, BMI <22 if >/=70 yrs),
eating difficulties according to Minimal Eating Observation Form — Version II (MEOF-II)

[13] based on Swedish recommendations for detecting undernutrition risk [6, 14]. Information



about unintentional weight loss was gained from the patient or estimated from previous

weight.

Minimal Eating Observation Form — Version II (MEOF-II) includes three components of
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eating. Ingestion includes “manipulation of food on the plate”, “transport of food to the
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mouth” and “sitting position”. Deglutition includes “ability to chew”, “manipulation of food

in the mouth” and “swallowing”. Energy includes “alertness”, ”appetite” and “eating <3/4 of

served food” [13].

Overweight was graded based on BMI (if </=69 yrs: BMI =/> 25: if >/=70 yrs: BMI =/>27)
and so was obesity (if </=69 yrs: BMI 30-39: if >/=70 yrs: BMI 32—-41) and severe obesity (if

</=69 yrs: BMI =/>40: if >/=70 yrs: BMI =/>42) [6].

Protein- and Energy Enriched food (PE-food) is food that is smaller in volume than the
regularly served meals but has the same or higher content of protein and energy compared to
the ordinary hospital food on the menu. “Supplements” include oral nutritional supplements
such as protein and energy drinks given in addition to and chiefly between the main meals.
Supplements do not include pharmacological therapy or drug supplement with multivitamin
and mineral pills. Artificial nutrition includes enteral feeding (nasogastric tube, gastrostomy
or jejunostomy) and parenteral feeding (via a peripheral or central vein) given alone or as a
supplement to oral intake, and pre- and/or postoperative artificial nutrition with glucose or
sodium chloride solutions. Eating assistance includes both partial (buttering bread, cutting

food, only helping with beverage) and total assistance.



Analysis

Parametric and non-parametric statistics were used depending on the level of data and based
on unpaired comparisons between two or three groups. The following tests were applied: Chi-
square test, Kruskal Wallis test, Mann Whitney U-test, and one way ANOVA (with post-hoc
analysis by Bonferroni correction). The level of statistical significance was set at P-value
<0.05. When multiple comparisons were made (going from three to two group comparisons) a
reduced p-value of <0.017 was used to avoid mass significance (type I or alpha error) [15].

Analyses were performed using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA).

Ethics

The ethics for conducting scientific work was followed. This study was approved at each
hospital. The patients were asked for informed consent. Both verbal and written information
was given and patients were guaranteed anonymity, i.e. no personal identification number or
names were collected. As the study was a part of an overall quality development project, no
formal approval by an ethical committee was required, according to the Swedish Act

concerning the Ethical Review of Research Involving Humans [16].



RESULTS

There were significant differences between the three hospital samples regarding age. Patients
in large sized hospitals were younger than those in middle and small sized hospitals, and those
in middle sized hospitals were younger than those in small sized hospitals. Large and middle
sized hospitals also had significantly more patients under surgical treatment compared to
small sized hospitals. In addition there were significantly more psychiatric patients in small
compared to in middle and large sized hospitals, and in middle compared to large sized
hospitals. Correspondingly there were significant differences in diagnosis between the three
samples. For instance, middle sized hospitals had more patients with gastrointestinal diseases,
while the small sized had more patients with cardiovascular, psychiatric and orthopaedic
diseases. There were significantly more patients with oncological diseases in large and middle

sized than in small sized hospitals (Table 2).

- INSERT TABLE 2 ABOUT HERE -

Eating difficulties were significantly more common among patients in large compared to
middle and small sized hospitals, and in middle compared to small sized hospitals.
Unintentional weight loss and undernutrition risk were significantly more common in large
compared to middle and small sized hospitals. In large sized hospitals 38.2% of patients were
overweight and in middle and small sized hospitals it was 42.6% and 42.2% respectively (no

significant difference) (Table 3).

- INSERT TABLE 3 ABOUT HERE -



Having ingestion and deglutition difficulties was significantly more common among patients
in large compared to small sized hospitals. Energy problems were more common among
patients in large sized compared to in middle and small sized hospitals, and in middle

compared to small sized hospitals (Table 4).

- INSERT TABLE 4 ABOUT HERE -

There were no significant differences between hospitals in the precision of nutritional
interventions in relation to undernutrition risk despite for artificial feeding and in the
provision of eating assistance. More patients at no/low risk of undernutrition got artificial
nutrition in large compared to small sized hospitals and in middle compared to small sized
hospitals. More patients in small sized hospitals were provided eating assistance compared to
in middle and large sized hospitals. Among those with moderate/high risk of undernutrition,
significantly more patients got artificial feeding in large sized and middle sized hospitals than

in small sized hospitals (Table 5).

- INSERT TABLE 5 ABOUT HERE -

Patients with energy problems in small sized hospitals got less artificial feeding, less pre-

and/or postoperative artificial nutrition and more eating assistance than patients in large and

middle sized hospitals. Other than that, there were no significant differences between

hospitals in the targeting of nutritional care in relation to energy problems (Table 6).

- INSERT TABLE 6 ABOUT HERE -
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DISCUSSION

The results of this study clearly demonstrate that there are significant differences in the
prevalence of undernutrition risk in relation to hospital volume. Eating assistance is provided
to a greater extent and artificial feeding to a lesser extent in small compared to in middle and
large sized hospitals. Other than that, there is no difference in the precision of provision of

nutritional care.

Prevalence studies always reflect a snapshot of reality and must therefore be interpreted with
care. In this large survey many persons were involved in the data collection, which can be
seen as a shortcoming of the study. However, all the staff responsible for data collection had
got the same education about procedure, screening and how to fill in the study protocol. This
method of data collection is very useful when the goal is to reach a large sample using limited
resources. In addition, there are gains made for the students and clinical practitioners, such as
awareness of research methodology and nutrition and eating difficulties, by involving staff

and students in the data collection [17].

The same methodology used in the present study was used in an earlier study in 2005 [6] and
the instrument MEOF II for detecting eating difficulties was then slightly modified based on
psychometric criteria [13]. However, the combination of unintentional weight loss, low BMI
and MEOF II for defining undernutrition risk need to be compared to other validated

instruments in future studies.
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The prevalence of undernutrition risk found in large sized hospitals cannot automatically be
generalised to middle or small sized hospitals due to differences in patient populations. A
stepwise decrease, from large sized to small sized hospitals, was found in the number of
patients with moderate or high undernutrition risk. The same pattern was found in the British
survey, with a higher prevalence of undernutrition risk in large sized hospitals than in smaller
hospitals [9]. Such a pattern was expected (but not confirmed) in the German nationwide
survey [10]. The researchers stated in the discussion that the prevalence of undernutrition risk
was expected to be higher in the larger hospitals, as patients admitted to university hospitals
might be more severely sick and thus more prone to malnutrition [10]. However, it has not
been demonstrated that the patients (in general) in university hospitals are more sick than
those in general hospitals. Instead, it can even be that teaching/university hospitals admit
healthier patients than general hospitals and also perform higher volumes of procedures than
general hospitals. At least, this seems to be the case in cardiology [18]. However,
hypothetically it can be that the complexity of diseases rather than “severity of illness” [19]
cause the higher prevalence of undernutrition risk. Also differences in comorbidity may
explain the association between hospital volume and outcome, i.e. undernutrition [20]. The
hypothesis about comorbidity/complexity/rarity is supported by the fact that more patients in
large sized hospitals in the present study had different types of eating difficulties, and at the
same time, they were younger than the patients in middle and large sized hospitals. In
addition, it is known that advanced age predisposes to nutritional deficits [10]. If only age and
not the characteristics of the case mix were considered as an explanation, one would expect a
higher prevalence of undernutrition risk in smaller hospitals. However, in the present study
there were many patients with oncological, gastrointestinal and cardiovascular diseases in the
large sized hospitals, diagnoses known to involve a high prevalence of undernutrition risk [8,

10]. It is difficult to draw any firm conclusions about the reasons for the higher prevalence of

12



undernutrition risk in larger hospitals, but it is likely that the characteristics of the case mix in
different hospitals is the cause of this phenomenon. There is a need to further explore the
reasons behind the differences in prevalence of undernutrition risk in relation to hospital

volume.

Significantly more patients in large and middle sized hospitals got artificial nutrition
compared to in small hospitals, while patients in small sized hospitals got more assisted
feeding. One explanation could again be that this difference reflects characteristics of the case
mix in the different hospitals, or rather the adaptation of treatment due to specific disease
characteristics only superficially controlled for in this study. A second and more controversial
explanation could be that one is more prone to give artificial feeding to younger patients and
feeding assistance to older patients. A third explanation could be that there is a culture in large
sized hospitals to use technical solutions (artificial feeding) to a greater extent than in small
sized hospitals. This last explanation is supported by the fact that university hospitals use
“more procedures” (invasive investigations, treatments) than general hospitals [18, 20].
However, in this study one should be careful in interpreting artificial feeding as an
intervention decided on due to only undernutrition risk, as there could have been other reasons
for this action. More studies are needed that explore the targeting of nutritional interventions

towards those needing them most.

Larger hospitals have more patients with eating difficulties than smaller hospitals. Especially
energy problems differed in relation to the size of hospital, with more patients having energy
problems in large sized hospitals. A difference in the precision of common nutritional
interventions (i.e. PE-food, oral supplements) could perhaps have been expected, by means of

higher precision in the large sized and more specialised teaching hospitals. No other study has
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been found (PubMed search, October 2008) that looks specifically at the targeting of PE-food
and oral supplements in relation to undernutrition risk. But a previous study [13] found that
staffs are good at providing eating assistance for patients with ingestion difficulties, and that
these problems do not strongly contribute to undernutrition risk. It has also been found that
energy problems are the single most important factor among the eating difficulties that
contribute to undernutrition risk [12, 13]. A better targeting of PE-food and oral supplements
is perhaps the most important step to take, as it is well known that dietary supplementation is
beneficial by means of for instance better values in anthropometric measures, decreased
hospital stay and mortality [21-26]. In this study, only 6-13% of patients with energy
problems (eat little, stop eating due to tiredness, eat slowly) got PE-food and 39-43% of
patients got oral supplements. Thus, it can be concluded that staff are less good at targeting
these interventions (PE-food, supplements) towards patients with energy problems and that
these problems therefore are likely to be among the strongest contributing factors to the

development or maintenance of undernutrition risk [13].

Many patients admitted to hospitals are overweight. Between 38% and 43% were found to be
overweight. Preventive actions such as information about the risks connected to overweight
and the importance of exercise and eating healthy food, and help to overweight persons with
losing weight, need to be taken, especially if there are weight-related health problems [27].
Studies have shown that weight-loss therapy improves physical functioning and quality of
life, and decreases the medical complications associated with obesity in older persons [27].
However, voluntary weight loss needs to take place under controlled forms in order to not
cause loss of bone mass or muscle mass, and not during the acute phase of disease. Thus,
information should be given in hospitals and the weight-loss therapy can start after hospital

discharge when the health status has stabilised. It is also important to combine weight-loss
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therapy with physical activities. To sum up, clinical practice needs to focus on both

undernutrition and overweight.

CONCLUSIONS

The prevalence of undernutrition risk differs depending on the case mix that in turn is related
to the hospital volume. There are no differences in the precision in providing PE-food and
oral supplements that are due to the hospital volume, while there are differences in the type of
eating difficulties that the patients have. It can be recommended that greater efforts should be
taken to increase the use of PE-food and oral supplements, especially for patients suffering
from a lack of energy (eat little, stop eating due to tiredness, eat slowly). Also great efforts
need to be taken to decrease the occurrence of overweight. Thus the awareness among
physicians, nurses and other professionals must be improved about how to increase the
precision in provision of nutritional care. This can be done through education in nutritional
screening, assessment and treatment and also by implementation of national recommendations

in food and nutritional care in hospitals.

15



COMPETING INTERESTS

The authors declare that they have no competing interests.

AUTHORS’ CONTRIBUTIONS

AW was the lead investigator of the study (together with KU). He was involved in the design
of the study, providing information to data collectors, analysing data and writing the
manuscript. KU, CA, EBB, CWH, and JS were involved in the design of the study, providing
information to data collectors and critically revising the manuscript. CL, RK and RS were
involved in the design of the study and critically revising the manuscript. All authors besides

KU (deceased) approved the final manuscript.

AKNOWLEDGEMENTS

The first author is supported by the Swedish Research Council and the Skane county council’s
research and development foundation. We thank the patients and the staff, teachers and
students for their cooperation. The study was conducted in cooperation with the clinical
research group within the knowledge group for clinical nursing science at Kristianstad

University College.

16



REFERENCES

[1] McWhirter JP, Pennington CR: Incidence and recognition of malnutrition in hospital.

BMJ 1994, 308(6934):945-8.

[2] Kondrup J, Johansen N, Plum LM, Bak L, Larsen IH, Martinsen A, Andersen JR,
Baernthsen H, Bunch E, Lauesen N: Incidence of nutritional risk and causes of inadequate

nutritional care in hospitals. Clin Nutr 2002, 21(6):461-8.

[3] Rasmussen HH, Kondrup J, Staun M, Ladefoged K, Kristensen H, Wengler A:
Prevalence of patients at nutritional risk in Danish hospitals. Clin Nutr 2004, 23(5):1009-

15.

[4] Council of Europe. Resolution ResAP (2003)3 on food and nutritional care in

hospitals. [http://www.hospitalcaterers.org/documents/cu.pdf]

[5] Johansson U, Larsson J, Rothenberg E, Stene C, Unosson M, Bosaeus I: [Nutritional
care in hospitals. Swedish hospitals do not manage to follow the European committee's

guidelines] Lakartidningen 2006, 103(21-22):1718-20, 1723-4.

[6] Westergren A, Lindholm C, Axelsson C & Ulander K: Prevalence of eating difficulties

and malnutrition among persons within hospital care and special accommodations. J

Nutr Health Aging 2008,12(1):39-43.

17



[7] Planas M, Audivert S, Pérez-Portabella C, Burgos R, Puiggrés C, Casanelles JM,
Rossell6 J: Nutritional status among adult patients admitted to an university-affiliated

hospital in Spain at the time of genoma. Clin Nutr 2004, 23(5):1016-24.

[8] Kruizenga HM, Wierdsma NJ, van Bokhorst MA, de van der Schueren , Haollander HJ,
Jonkers-Schuitema CF, van der Heijden E, Melis GC, van Staveren WA: Screening of

nutritional status in The Netherlands. Clin Nutr 2003, 22(2):147-52.

[9] Russell CA, Elia M on behalf of BAPEN and collaborators: Nutrition screening survey
in the UK in 2007. Nutrition screening survey and audit of adults on admission to
hospitals, care homes and mental health units. BAPEN, 2007.

[http://www.bapen.org.uk/pdfs/nsw/nsw07_report.pdf]

[10] Pirlich M, Schiitz T, Norman K, Gastell S, Liibke HJ, Bischoff SC, Bolder U,
Frieling T, Giildenzoph H, Hahn K, Jauch KW, Schindler K, Stein J, Volkert D, Weimann A,
Werner H, Wolf C, Ziircher G, Bauer P, Lochs H: The German hospital malnutrition

study. Clin Nutr 2006, 25(4): 563-72.

[11] Joosten E, Vanderelst B, Pelemans W: The effect of different diagnostic criteria on the
prevalence of malnutrition in a hospitalized geriatric population. Aging 1999, 11(6):390-

4,

[12] Westergren A, Unosson M, Ohlsson O, Lorefilt B, Hallberg IR: Eating difficulties,

assisted eating and nutritional status in elderly (>65 years) patients in hospital

rehabilitation. /nr J Nurs Stud 2002, 39(3):341-51.

18



[13] Westergren A, Lindholm C, Mattsson A, Ulander K: Mimimal Eating Observation

Form: Reliability and Validity. J Nutr Health Aging 2009, 13:(in press Vol 1 or Vol 2)

[14] SNUS, Samarbetsgruppen for nutritionens utveckling i Sverige. [Cooperation group for
the development of nutrition in Sweden] Nutritionsbehandling i sjukvard och omsorg.
[Nutritional treatment in care and service] Dietisternas Riksforbund, Nutritionsnétet for
sjukskoterskor, Svensk Forening for Klinisk Nutrition, SWESPEN: Stockholm; 2004 (In

Swedish)

[15] Altman DG: Practical statistics for medical research. London: Chapman and Hall;

1991.

[16] SFS 2003:460: Lag om etikprovning av forskning som avser manniskor
[The Act concerning the Ethical Review of Research Involving Humans on the website

of the Central Ethical Review Boards] [http://www.sweden.gov.se/sb/d/3288/a/19569]

[17] Ulander K, Westergren A, Axelsson L, Lindholm C: Building practice knowledge by
assessing eating and malnutrition in a point prevalence study. ESPEN-conference,
Istanbul 19-22 Oct, 2006. Abstract book, page 141; 2006

[URL: http://abstract.mci-group.com/cgi-bin/mc/dq.pl?ccode=ESPEN2006&show=TKNAS]

[18] Cram P: Testimony of Peter Cram, assistant professor of medicine at the university
of Iowa before the house subcomittee on health concerning speciality hospitals. May 12,

2005. [http://energycommerce.house.gov/reparchives/108/Hearings/05122005hearing1517/Cram.pdf]

19



[19] Averill RF, McGuire TE, Manning BE, Fowler DA, Horn SD, Dickson PS, Coye MJ,
Knowlton DL, Bender JA: A study of the relationship between severity of illness and
hospital cost in New Jersey hospitals. Health Serv Res 1992, 27(5):587-606, discussion 607-

12.

[20] Halm EA, Lee C, Chassin MR: Is volume related to outcome in health care? A
systematic review and methodologic critique of the literature. Ann Intern Med 2002,

137(6):511-20.

[21] Olin AO, Osterberg P, Hadell K, Armyr I, Jerstrom S, Ljungqvist O: Energy-enriched
hospital food to improve energy intake in elderly patients. JPEN J Parenter Enteral Nutr

1996, 20(2):93-7.

[22] Turic A, Gordon KL, Craig D, Ataya DG, Voss AC: Nutrition supplementation

enables elderly residents of long-term-care facilities to meet or exceed RDAs without

displacing energy or nutrient intakes from meals. / Am Diet Assoc 1998, 98(12):1457-9.

[23] Harris D, Haboubi N: Malnutrition screening in the elderly population. J R Soc Med

2005, 98(9):411-4.

[24] Milne AC, Potter J, Avenell A: Protein and energy supplementation in elderly people

at risk from malnutrition. Cochrane Database Syst Rev 2005: CD003288.

20



[25] Milne AC, Avenell A, Potter J: Meta-analysis: protein and energy supplementation in

older people. Ann Intern Med 2006, 144(1):37-48.

[26] Labossiere R, Bernard MA: Nutritional considerations in institutionalized elders.

Curr Opin Clin Nutr Metab Care 2008, 11(1):1-6.

[27] Villareal DT, Apovian, CM, Kushner RF, Klein S: Obesity in older adults:
technical review and position statement of the American Society for Nutrition and
NAASO, The Obesity Society. The American Journal of Clinical Nutrition 2005, 82(2):923-

34.

21



Table 1. Descriptions of included hospitals and the total coverage area of habitants.

Hospital ~ Coverage population

number
Large Sized Hospitals (n=2) 1 274 000
Regional hospitals with >500 beds 2 250 500
Middle Sized Hospitals (n=3) 3 103 500
Central General Hospitals with 4 163 500
200-500 beds
5 150 000
Small Sized Hospitals (n=4) 6 93 000
General Hospitals <200 beds 7 70 000
8and 9 93 000

Total Coverage Population 1197 500




Table 2. Characteristics of patients and divided according to the size of hospital.

Hospitals
Large Middle Small
sized sized sized
n=1197 n=824 n=370 P-value
Age, mean (SD) 66 (18) 69 (16) 70 (16)  0.001 *>¢
Age group <0.0005 *°
<70 years, % 51.7 45.0 39.9
> 70 years, % 48.3 55.0 60.1
Gender, % 0.580
Men 49.5 48.0 46.5
Women 50.5 52.0 53.5
Distribution of patients within some
specialities, %
Medicine 36.9 41.0 33.2 0.092
Surgery 16.8 17.0 10.5 0.022 >
Orthopaedics 8.6 11.1 138 0.018¢
Psychiatry 53 2.6 89  0.001%"¢
Distribution of patients according to
some diagnosis categories, %
Pulmonary 6.1 11.6 9.8  <0.0005“"
Cardiovascular 19.0 224 30.6 <0.0005 ™€
Infectious 9.9 7.3 40  0.003"
Gastrointestinal 134 20.3 3.4 <0.0005 *"©
Neurological 4.3 5.2 2.4 0.139
Orthopaedic 10.8 7.8 29.0 <0.0005 *"¢
Psychiatric 6.1 3.1 11.1  <0.0005 *"¢
Oncological 28.5 24.2 7.3 <0.0005 >©

Missing values in <5%. ANOVA, Chi-square test
* first group differs compared to second

® first group differs compared to third

¢ second group differs compared to third group

4 not significant in post hoc analysis
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Table 3. Point prevalence of risk of undernutrition (UN) and overweight among the studied

patients.
Hospitals
Large Middle Small P-value
sized sized sized
n=1197 n=824 n=370
Criteria for UN-risk, %
Eating difficulties according 58.2 50.4 42.5 <0.0005 ¢
To MEOEF-II
Low BMI * 22.3 19.9 172 0.145
Unintentional weight loss 40.2 34.1 27.2 0.001 *°
Fulfilling UN risk criteria, % <0.0005 *°
No criteria — no UN risk 31.0 35.2 47.3
One criteria — low UN risk 35.0 38.6 31.1
Two criteria — moderate UN risk 26.4 21.1 17.7
Three criteria — high UN risk 7.6 5.1 39
Overweight *, % 0.102
No overweight 61.8 574 57.8
Grade 1, overweight 26.0 27.0 31.0
Grade 2, obesity 11.2 14.8 11.2
Grade 3, severe obesity 1.0 0.8 0.0

MEOF-II = Minimal Eating Observation Form — Version II. Missing values in <10%. Chi-

square test, Kruskal Wallis test, Mann Whitney U test

* first group differs compared to second
® first group differs compared to third
¢ second group differs compared to third group
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Table 4. Distribution (%) of eating difficulties divided according to the size of each hospital.

Hospitals
Large sized Middle sized Small sized P-value
n=1197 n=824 n=370
Eating difficulties
Ingestion 12.2 9.0 8.0 <0.029°
Deglutition 20.5 14.0 15.3 0.001°
Energy 50.3 43.5 34.2 <0.0005 > ¢

Missing values in <5%. Chi-square test

* first group differs compared to second

® first group differs compared to third

¢ second group differs compared to third group
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Table 5. The precision (%) in the nutritional care for patients at no/low risk and for patients at

moderate/high risk of undernutrition.

Hospitals
Large Middle Small P-value
sized sized sized
At no/low risk of undernutrition n=760 n =465 n =222
PE-food 53 4.0 1.9 0.122
Oral Supplement 16.3 19.0 13.5 0.182
Artificial nutritional (AN) support 15.0 11.3 33 <0.0005 "¢
Pre- and/or postoperative AN 5.4 5.2 1.8 0.077
Eating Assistance 5.3 6.4 11.7 0.011">¢
At moderate/high risk of n =392 n =165 n =61
undernutrition
PE-food 14.4 16.6 6.8 0.181
Oral Supplement 44.8 54.1 43.3 0.115
Artificial nutritional support 22.5 22.1 8.3 0.040 ¢
Pre- and/or postoperative AN 6.1 9.7 33 0.160
Eating Assistance 18.3 14.4 20.3 0.593

Missing values in <15%. Chi-square test

* first group differs compared to second

® first group differs compared to third

¢ second group differs compared to third group
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Table 6. The precision (%) in the nutritional care in relation to patients with energy problems
(eat little, stop eating due to tiredness rather than to having satisfied their hunger, and eat

slowly)
Hospitals
Large Middle Small P-value
sized sized sized
Energy problems n =599 n =276 n =103
PE-food 12.6 12.1 59 0.159
Oral Supplement 38.9 43.4 37.6 0.407
Artificial nutritional (AN) support 21.6 23.2 11.0 0.031 >¢
Pre- and/or postoperative AN 6.2 10.1 1.9 0.011">¢
Eating Assistance 15.7 16.5 280  0.019"¢

Missing values in <15%. Chi-square test

* first group differs compared to second

® first group differs compared to third

¢ second group differs compared to third group
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