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Background/Objectives: Malnutrition is present in 20–50% of hospitalized patients, and nutritional care is a challenge. The aim
was to evaluate whether the implementation of a nutritional strategy would influence nutritional care performance in a
university hospital.
Subjects/Methods: This was a prospective quality improvement program implementing guidelines for nutritional care, with the
aim of improving nutritional practice. The Nutrition Risk Screening (NRS) 2002 was used. Point prevalence surveys over 2 years
to determine whether nutritional practice had improved.
Results: In total, 3604 (70%) of 5183 eligible patients were screened and 1230 (34%) were at nutritional risk. Only 53% of the
at-risk patients got nutritional treatment and 5% were seen by a dietician. The proportion of patients screened increased from
the first to the eighth point prevalence survey (P¼0.012), but not the proportion of patients treated (P¼ 0.66). The four initial
screening questions in NRS 2002 identified 92% of the patients not at nutritional risk.
Conclusions: Implementation of nutritional guidelines improved the screening performance, but did not increase the
proportion of patients who received nutritional treatment. Point prevalence surveys were useful to evaluate nutritional practice
in this university hospital. In order to improve practice, we suggest using only the four initial screening questions in NRS 2002 to
identify patients not at risk, better education in nutritional care for physicians and nurses, and more dieticians employed. Audit
of implementation of guidelines, performed by health authorities, and specific reimbursement for managing nutrition may also
improve practice.
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Introduction

Malnutrition is present in 18–55% of hospitalized patients

(Sorensen et al., 2008; Imoberdorf et al., 2009). Studies show

that nutritional support to undernourished patients and

those at nutritional risk is advantageous (Stratton and Elia,

2007). European guidelines state that provision of tailored

food should be an integral part of patient care (Council of

Europe, 2002; Kondrup et al., 2003a, b; Norwegian Directorate

of Health, 2009). However, nutrition is often not given

priority in clinical practice (Mowe et al., 2006, 2008).

Insufficient knowledge and low commitment among nurses

and physicians result in an insufficient focus on nutritional

aspects of care (Kondrup et al., 2002; Bavelaar et al., 2008;

Mowe et al., 2008). Dietary parameters are seldom monitored

during hospital stays; neither are they described in patients’

medical records or discharge summaries (Bavelaar et al.,

2008; Meijers et al., 2009). It is a great challenge to
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implement nutritional guidelines in hospitals (Llido, 2006;

Mowe et al., 2006, 2008; Bavelaar et al., 2008; Persenius et al.,

2008; Liang et al., 2009).

To improve practice at Haukeland University Hospital,

Bergen, Norway, a campaign entitled ‘Good nutritional

practice’ was introduced during 2006. The goals were

to increase professional awareness of the importance of

nutritional care and to provide proper nutritional care to

patients with such needs. To achieve these goals, it was

considered necessary to develop guidelines, tools and skills,

and to educate nurses and physicians in basic clinical

nutrition. Responsibilities were defined and a professional

framework was established (Figure 1) to implement these

aspects of nutritional care. An important factor was to

increase the flexibility of the food services, leading to the

provision of more tempting and nourishing food according

to patient needs.

The aim of the present study was, by using repeated point

prevalence surveys, to evaluate whether the implementation

of a new strategy had positive effects on nutritional care in

the hospital.

Materials and methods

We performed a prospective quality improvement program

implementing nutritional guidelines through the dedicated

nutritional network (Figure 1). Repeated point prevalence

surveys over 2 years made it possible to assess whether

practice changed over time. The first survey was performed

on 31 January 2008 in 14 hospital departments. The

seven further surveys were conducted in 51 departments

between June 2008 and November 2009. All hospital

departments participated except obstetrics, children’s and

the psychiatric wards. Patients were excluded if they were

admitted for bariatric surgery, day-surgery or other day-care

procedure. Other exclusion criteria were terminal care and

age below 18 years.

Implementing of guidelines

The barriers to proper nutritional care identified by the

Council of Europe (Council of Europe, 2002) were taken into

account when the nutritional campaign was carried out.

Health care professionals, kitchen staff, patients’ representa-

tives and the hospital management were involved in work-

shops or the network. The aim was to integrate proper

nutrition in patients’ care. The nutritional network included

130 physicians, nurses and nurse assistants, and were

organized in three levels (Figure 1). They were educated for

2 days in basic clinical nutrition and were then responsible

for introducing the guidelines to their units. They were then

invited to monthly meetings for 1 year. Kick-off seminars,

courses and repeating mini-screening schools were enrolled.

Mealtime routines and kitchen services were improved, and

supplements were more available. Other amenities included

interactive tools like website, e-course in clinical nutrition

and dedicated forms in electronic patient journal system.

The point prevalence surveys

At 0800 hours on the day of registration, administrative

patient’s data (name, date of birth, sex and hospital ward)

were transferred to a dedicated database. The patients were

first included (Supplementary Information sheet 1, Appen-

dix 1), then screened according to the Nutrition Risk

Screening 2002 (NRS 2002) (Supplementary Information

sheet 2, Appendix 1). If total score was X3, additional

questions about nutritional support were answered (Supple-

mentary Information Sheet 3, Appendix 1).

Outcomes

The primary outcome in this study was change in clinical

practice. This was measured as the proportion of patients

screened, proportion of patients at nutritional risk with a

nutritional plan, that is, who were either under treatment or

for whom treatment was planned, and the proportion of

patients seen by a dietician. We used the proportion of

patients coded with the diagnoses for under nutrition

according to the International Statistical Classification of

Diseases and Related Health Problems (ICD-10) E44 or E46

(World Health Organization, 2010) to assess the participa-

tion by physicians. This information was retrieved from the

electronic patient database. The secondary outcome is the

prevalence of nutritional risk at the hospital.

Statistics

Statistical evaluation included a descriptive analysis, and

estimations of prevalence of undernutrition at each survey

Figure 1 The nutritional network. (1) Steering board: 14 members
representing patients, health professionals, kitchen staff and
dieticians. (2) Nutrition leaders: 22 physicians and 22 nurses.
(3) Department nutrition coordinators: 72 nurses and nurse assistants.
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and the proportion of patients who underwent nutritional

treatment. Data analysis was performed using the statistical

software of SAS Institute Inc., Version 9.1 and SPSS Version

17.0 (SPSS Inc., Chicago, IL,USA).

Ethics

This study was part of a quality improvement project and

was exempted from review by Regional Committee for

Medical and Health Research Ethics. The study was approved

by the data inspectorate and the hospital research board. The

patients were not asked to give informed consent, as they

were not subject to any experimental interventions.

Results

Of the total number of 5849 inpatients on the eight

occasions, 666 (11%) did not meet the inclusion criteria,

and for 1579 patients (27%), the screening was not

completed. A total of 3604 (70%) patients were screened

(Figure 2). The proportion of patients screened increased

significantly from the first to the last survey, with a range

from 54–77% (Figure 3, P¼0.012).

The prevalence of nutritional risk was 56% at the first

point prevalence survey (January 2008) and varied

between 30–36% at the subsequent surveys (Table 1). In

total 1230 patients were identified to be at nutritional risk

during the eight surveys. Of these, 743 (60%), had a

nutritional treatment plan. In 649 cases (53%), the nutri-

tional intervention was started and in 94 cases (7%)

nutritional treatment was pending (Figure 2). The propor-

tion of patients receiving a nutritional treatment plan varied

between 54 and 68%, and did not increase during the eight

surveys (P¼0.66). Those who already received nutritional

treatment varied between 47 and 59% over time, and

patients at risk whose nutritional treatment was planned

but had not yet commenced varied between 5 and 11%

during the surveys. Only 62 (5%) of the patients at

nutritional risk were evaluated and followed up by a

dietician.

During 2008 and 2009, 1.3% of all adult, somatic

inpatients at the hospital were diagnosed with malnutrition

diagnoses (E44 or E46). In this study, 649 patients (14.3%) of

the eligible patients (n¼5183) were qualified for this (at

nutritional risk and have got nutritional treatment), and 487

(9.3%) more were in need for such treatment (at nutritional

risk and did not get nutritional treatment).

NRS 2002 identified 2374 patients (66%) not at nutritional

risk. Of these, 2180 were identified by the four initial

questions (Figure 2), while the other 194 were considered

not at risk according to the remaining NRS 2002 questions,

giving a specificity of 92% to identify not-at-risk patients,

with the first four questions. The main screening was

performed for 1424 patients.

Discussion

This study showed improved screening performance after

implementing nutritional guidelines in a university hospital.

This is an important element to achieve better nutritional

Figure 2 Flow chart: Results from the eight point prevalence
surveys.

Figure 3 Results from the point prevalence surveys, 2008 and
2009. (1) Percent of patients screened (n¼3604) (P¼0.012).
(2) Percent of patients at nutritional risk (n¼1230). (3) Percent of
patients at nutritional risk who received nutritional treatment
(n¼649).
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care. One in three screened patients were at nutritional risk,

but only half of the people at risk received nutritional

treatment, with no improvement during the study period.

The strengths of this study include a large sample of

patients and almost complete coverage of relevant wards and

patient categories. We used a validated screening tool and

the screening data were reported by a standardised electronic

form designed for this purpose. An important limitation is

that the point prevalence surveys were initiated more than 1

year after the start of the nutritional campaign, and initial

changes in nutritional practice could then be undetected.

Ideally the surveys should have been initiated before the

campaign started. A possible limitation is that the point

prevalence surveys themselves must be considered to be, at

the same time, both interventions and measurements of the

results of these interventions, because, as screening is

supposed to improve nutritional practice, it is also a

reminder of better nutritional practice. This is supported by

the fact that results from repeated point prevalence surveys

of hospital infections have demonstrated improved clinical

practice (Scheel and Stormark, 1999; Sartor et al., 2005).

Although screening performance improved, the most

important outcome, namely the proportion of patients at

nutritional risk who received a nutritional treatment plan

did not increase. It could be a problem that information

about patients at nutritional risk were not communicated

from the nurses who did the screening to the nurses and

physicians who were responsible for giving nutritional

treatment. Another factor is a limited dietician service in

the hospital The number of dieticians/clinical nutritionists

in Norwegian hospitals is among the lowest in Western

countries (Norwegian Health Directorate, 2007), implying

that the physicians and nurses mainly are responsible for the

patients nutritional care. Nutrition has low priority in the

education of medical students in Norway (Norwegian

Directorate of Health, 2007) and Norwegian physicians and

nurses reported to have less knowledge and interest for

clinical nutrition than their Danish and Swedish colleagues

(Mowe et al., 2008). The interest in nutritional matters is

lower in wards not regularly visited by dieticians (Thoresen

et al., 2008). Based on the experience from this study and

other recent publications (Mowe et al., 2008), we suggest that

there is a scarcity of nutritional knowledge and of dieticians

available. We propose that a greater focus on nutritional

education of physicians, both undergraduate and postgrad-

uate, and an increased number of dieticians are important to

improve nutritional practice.

In Norway, central health authorities have developed

clinical guidelines for nutritional care in hospitals and

nursing homes. Performing audits of the implementation

of these guidelines and economic incentives, such as

Diagnosis Related Groups reimbursement for diagnosing

malnutrition, may also help improve practice.

Nutritional screening is recommended (Council of Europe,

2002; Kondrup et al., 2003a, b; Norwegian Directorate of

Health, 2009 and the hospitals local guidelines) as the first

Table 1 Results from the point prevalence surveys 2008 and 2009

Eligiblea Excludedb Availablec Not screenedd Screenede Not at riskf Atriskg

n 5849 666 5183 1579 3604 2374 1230
(%) 100 11.4 100 30.5 69.5 65.9 34.1

31 Jan 2008 396 63 333 153 180 77 103
(%) 100 15.9 100 45.9 54.1 42.8 56.2
5 Jun 2008 828 108 720 276 444 300 144
(%) 100 13.0 100 38.3 61.7 67.6 32.4
27 Aug 2008 700 88 612 173 439 307 132
(%) 100 12.6 100 28.3 71.7 69.9 30.1
4 Dec 2008 844 81 763 242 521 354 167
(%) 100 9.6 100 31.7 68.3 67.9 32.1
19 Feb 2009 748 76 672 188 484 313 171
(%) 100 10.1 100 28.0 72.0 64.7 35.3
23 Apr 2009 747 73 674 186 488 342 146
(%) 100 9.8 100 27.6 72.4 70.1 29.9
24 Sep 2009 763 79 684 158 526 347 179
(%) 100 10.4 100 23.1 76.9 66.0 34.0
19 Nov 2009 823 98 725 203 522 334 188
(%) 100 11.9 100 28.0 72.0 64.0 36.0

aNumber and percent of inpatients in the included units.
bNumber and percent of eligible patients excluded according to the exclusion criteria.
cNumber and percent of patients available for screening.
dNumber and percent of available patients who were not screened.
eNumber and percent of the available patients who were screened.
fNumber and percent of the screened patients (n¼ 3604) who were found not to be undernourished or at nutritional risk.
gNumber and percent of the screened patients (n¼ 3604) who were found to be undernourished or at nutritional risk.
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step to individualized nutritional treatment. One reason for

not doing such screening is lack of time. Nutritional

screening is one of several time-consuming procedures in a

busy hospital and may be easy to neglect. By using the four

opening questions in NRS 2002 we identified 92% of the

patients not at nutritional risk. As all at-risk patients are

screened positive on these first four questions of NRS 2002,

there will be no patients at risk who are not detected. The

proportion of patients classified to be at nutritional risk,

would increase from 34 to 40% when using only the four

initial questions. Further studies are needed to investigate

whether the screening tool could be simplified.

The prevalence of patients at nutritional risk is similar to

previous European studies (Rasmussen et al., 2006; Sorensen

et al., 2008; Lucchin, 2009) but lower than the 44%, shown

by a previous Norwegian study (Oppedal et al., 2010). The

difference can be due to a bias in our study because 1579

patients (27%) eligible for screening were not screened. The

healthiest patients may have a higher likelihood of being

screened, because it can be difficult to weight bedridden

patients and patients in wheelchairs. It is also a challenge to

obtain reliable information about previous weight and food

intake from certain patients, for example, with delirium and

dementia. It has been reported that patients without

anthropometric information in the medical records have

higher morbidity, mortality and length of stay (Stratton

et al., 2003; Izawa et al., 2007).

This study was not designed to assess patient outcomes or

improvements in food provided to the patients, but there

might have been some general improvement in nutrition in

the hospital owing to better and more flexible food services.

The point prevalence surveys were easy to perform owing

to previous experience with similar surveys on infections.

Repeated point prevalence surveys allow trend analyses in

clinical nutritional practice. It is a suitable method to draw

attention to a common and serious problem in health care

and it should be considered as a national quality indicator in

clinical nutrition.

Conclusion

Implementation of nutritional guidelines in this university

hospital improved the screening performance, which is an

important element in better nutritional care, but did not

increase the proportion of patients who received nutritional

treatment. One of the three patients was at nutritional risk,

but only half of them got nutritional treatment. In order to

improve practice, we suggest using only the four initial

screening questions in NRS 2002 to identify patients not at

risk. We also suggest better education in nutritional care for

physicians and nurses, and more dieticians employed to

achieve more knowledge about nutrition audits of imple-

mentation of guidelines performed by health authorities,

better accordance between the screening tool and the

ICD-10 criteria and specific reimbursement for diagnosing

malnutrition may also improve practice. We propose

repeated point prevalence surveys to become a national

quality indicator in clinical nutrition.
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